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Abbreviations  
% percent 
~ approximately 
< less than 
> greater than 
≥ greater than or equal to 
= equals 
± plus or minus 
°C degrees Celsius 
∑TU sum of toxic units 
µg/L micrograms per litre 
AMP Adaptive Management Plan 
ANOVA analysis of variance 
AWTF active water treatment facility  
BC British Columbia 
BC ENV British Columbia Ministry of Environment and Climate Change 
BC WQG British Columbia water quality guideline 
CaCO3 calcium carbonate 
CCME Canadian Council of Ministers of the Environment 
C. dubia Ceriodaphnia dubia (a water flea) 
CETISTM Comprehensive Environmental Toxicity Information System 
CM_MC1 Reference site on Michel Creek upstream of Operations (EMS E258175) 
CM_MC2 Test site on Michel Creek upstream of Andy Goode Creek (EMS E58937) 
CMO Coal Mountain Operation 
CN control normalized 
Cu copper 
CV coefficient of variation 
DOC dissolved organic carbon 
e.g. for example 
ECX concentration resulting in x percent adverse effect for a dichotomous endpoint (e.g., 

normality) 
EDTA ethylene diamine tetraacetic acid 
EMC Environmental Monitoring Committee 
EMS Environmental Monitoring Station 
EV_HC1 Test site on Harmer Spillway at Elk Valley Operations (EMS E102682) 
EV_MC2 Test site on Michel Creek at Highway 3 Bridge (EMS E300091) 
EVWQP Elk Valley Water Quality Plan 
FR_FRABCH Test site on Fording River upstream of Chauncy Creek 
FR_FRCP1 Test site on Fording River downstream of Cataract Creek (EMS E300071) 
FR_UFR1 Reference site on Fording River upstream of Henretta Creek (EMS E216777) 
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GH_ER2 Reference site on Elk River upstream of Greenhills Operations (EMS 200389) 
GH_ERC Test site on Elk River downstream of Thompson Creek (EMS E300090) 
GH_FR1 Test site on upper Fording River downstream of Josephine Falls [Order Station FR4] 

(EMS 200378) 
Golder Golder Associates Ltd. 
H. azteca Hyalella azteca (a freshwater amphipod species) 
ID Identification 
i.e. that is 
ICX concentration resulting in x percent inhibition for a non-dichotomous endpoint (e.g., 

growth) 
Km kilometre  
KU key uncertainty 
LAEMP local aquatic effects monitoring program  
LC_DCDS Test site on LCO Dry Creek downstream of sedimentation ponds 
LCO Line Creek Operations 
LC_LCDSSLCC Test site on Line Creek downstream of South Line Creek (EMS E297110) 
LC_LC3 Test site on Line Creek downstream West Line Creek and AWTF outfall 
LC_LC5 Test site on Fording River downstream of Line Creek 
LC_SLC Reference site on South Line Creek West Side of Main Rock Drain 
LCX concentration resulting in x percent lethality 
mg milligram 
mg/L milligrams per litre 
mL millilitre 
mm millimetre 
MoE British Columbia Ministry of Environment (now ENV) 
MQ management question 
n sample size 
N nitrogen 
NaBr sodium bromide 
NaCl sodium chloride 
Nautilus Nautilus Environmental  
NO3 nitrate  
NR normal range 
NTU Nephelometric Turbidity Units 
O. mykiss Oncorhynchus mykiss (rainbow trout) 
PCA principal component analysis 
PC principal component 
P. promelas Pimephales promelas (fathead minnow) 
P. subcapitata Pseudokirchneriella subcapitata (a green algae species) 
Q1 quarter 1 (January–March) 
Q2 quarter 2 (April–June) 
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Q3 quarter 3 (July–September) 
Q4 quarter 4 (October–December) 
QA/QC quality assurance/quality control 
RAEMP Regional Aquatic Effects Monitoring Program 
Ref reference 
RG_MIDAG Test site on Michel Creek downstream of Andy Goode Creek 
SD standard deviation 
SPO Site Performance Objective 
TDS total dissolved solids 
Teck Teck Coal Limited 
the Permit Permit #107517 issued under the Environmental Management Act 
TIE toxicity identification evaluation 
TKN total Kjeldahl nitrogen 
TOC total organic carbon 
TSS total suspended solids 
TU toxic units 
US EPA United States Environmental Protection Agency 
WCT westslope cutthroat trout (Oncorhynchus clarki lewisi) 
WQ water quality 
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Technical Summary 
Golder Associates Ltd. (Golder) was retained by Teck Coal Limited (Teck) to prepare this interpretive report on 
quarterly and semi-annual chronic toxicity tests undertaken in 2019 for Teck’s coal mining operations in the Elk 
Valley.  

As required in Permit 107517 Section 11, Teck has developed an Adaptive Management Plan (AMP) to support 
implementation of the Elk Valley Water Quality Plan (EVWQP). Following an adaptive management framework, 
the AMP identifies six Management Questions that will be re-evaluated at regular intervals as part of AMP 
updates throughout EVWQP implementation. For each Management Question, the AMP describes how the 
question will be periodically re-evaluated and how key uncertainties will be reduced. The chronic toxicity testing 
program discussed herein supports Management Question 2 (“Will aquatic ecosystem health be protected by 
meeting the long-term Site Performance Objectives [SPOs]?”) and Management Question 5 (“Does monitoring 
indicate that mine-related changes in aquatic ecosystem conditions are consistent with expectations?”). To inform 
the Management Questions listed above, this report presents and interprets the results from 2019 chronic toxicity 
testing and identifies recommendations for revision or augmentation of planned future programs.  

To help answer these questions, the analysis of chronic toxicity data consisted of five steps: 

 Reviewed data quality to confirm that results met acceptability criteria  

 Standardized the data to help discern toxicological responses from other sources of variability in data  

 Considered the size of response in each test and how it compared to responses in tests of reference waters 
(not influenced by mining) to categorize each result as “no”, “possible”, or “likely” adverse response  

 Evaluated the correspondence between test responses and indicators of mine-related water quality. This 
evaluation included statistical assessment of patterns and specialized laboratory tests (called “toxicity 
identification evaluations”) designed to identify causes of toxicity. 

 Compared 2019 test results to previous years to identify potential patterns in toxicity responses and/or 
indicators of cause 

The following bullets summarize key findings from the 2019 interpretive report.  

 Data Quality—The data generally met acceptability criteria and were fit for the intended purpose. In the few 
cases where data quality was suspect, actions were taken to process the data to avoid improper influence 
on findings. For example, fathead minnow and rainbow trout waters were amended with copper to inhibit 
growth of naturally occurring microbes in site water, which has been documented in previous rounds of 
testing. Copper amendments were generally sufficient to inhibit microbial growth, except for four fathead 
minnow tests (see station summary below). These tests were investigated for potential causes of water 
quality-related toxicity but were excluded from statistical analyses. 

 Data Processing—The data analysis benefited from the inclusion of a fourth reference water in all quarters 
tested in 2019. These reference water responses were used to refine “normal ranges” that bracket typical 
test performance under non mine-influenced conditions. The 2019 data confirmed that variations are 
observed among reference waters, confirming the value of collecting data from multiple references, and 
characterizing the range of responses expected for non mine-influenced conditions.  
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 Initial Categorization—The 2019 quarterly (quarters named as Q1, Q2, Q3, and Q4) test results 
categorized as “no adverse response”, “possible adverse response”, or “likely adverse response” are 
illustrated on Figure TS-1 and summarized station-by-station at the end of this technical summary: 

 With the integration of the Line Creek Operation (LCO) and the regional chronic toxicity programs, three 
additional test sites were included in the 2019 chronic toxicity interpretive report: LC_LC5 (Fording River 
downstream of Line Creek), LC_DCDS (Dry Creek downstream of sedimentation ponds), and LC_LC3 
(Line Creek downstream of West Line Creek). 

 For all species, most tests were categorized as no adverse response. Likely adverse responses were 
most common for algae and least common for water flea and fathead minnow.  

 For algae, the results in the fall (Q3) testing event were atypical compared to prior rounds of testing, in 
which site waters have typically exhibited increased growth relative to the laboratory control. The 
laboratory noted no changes in methodology in these tests that would explain the anomalous results, but 
the findings are not consistent with water chemistry, so it is not known why the response pattern 
observed in previous rounds of testing was not apparent in the tests conducted in that quarter. 

 Stations FR_FRCP1 (Fording River below Cataract Creek) and CM_MC2 (Michel Creek below Corbin 
Creek) had the highest frequency of possible or likely adverse responses. This pattern is consistent with 
other recent years of testing. 

 Concentration-Response Assessment—The constituents identified as potential causes of toxicity in 2019 
tests are summarized in Table TS-1. Key findings were: 

 Sulphate and TDS, two related parameters into the ionic composition of site water, were identified in the 
winter (Q1) FR_FRCP1 test as potentially contributing to observed effects to water fleas. Nickel and 
nitrate also potentially contributed to observed effects for water fleas, and nickel potentially contributed to 
observed effects for amphipod growth. The interpretation of nickel as potentially contributing to effects 
aligned with toxicity identification evaluation findings for water fleas and amphipods. 

 Nitrate was identified in the winter FR_FRABCH (Q1) and LC_DCDS (Q3 and Q4) test as potentially 
contributing to observed effects to amphipods and rainbow trout.  

 Nickel was identified in CM_MC2 tests as a potential or likely cause of toxicity to two types of crustacean 
invertebrates (water fleas and amphipods). Results for Permit tests aligned with toxicity identification 
evaluation findings for these test species.  

 Temporal Assessment—Some differences relative to previous years were identified:  

 At FR_FRCP1, there was a trend over time with more frequent and larger responses for water fleas until 
the end of 2018. Fewer and smaller responses for water fleas were observed over most of 2019. 
Although adverse responses were observed in Q1 2019 testing, not as many were observed relative to 
Q4 2018. In Q4 2018 and Q1 2019, the responses observed in water flea tests appeared to be 
influenced by higher sulphate and TDS concentrations relative to previous years’ testing, although nickel 
was concluded to be a main cause of observed responses in Q1 2019 in addition to sulphate and TDS. 
Teck has initiated several actions under the Adaptive Management Plan to better understand and 
manage water quality in the upper Fording River.  
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 At CM_MC2, there was a trend towards more and larger responses for water fleas and amphipods until 
the end of 2018. In most of 2019, fewer and smaller responses for crustacean species were observed 
compared to the end of 2018, a pattern consistent with that described above for FR_FRCP1. The trend 
in responses observed in water flea and amphipod tests at CM_MC2 corresponds with an increase in 
aqueous nickel concentrations between 2015 and 2018, and the fewer and smaller responses in 2019 
correspond to lower nickel concentrations in 2019 compared to 2018. Teck has initiated several actions 
under the Adaptive Management Plan response framework to better understand and manage water 
quality in Michel Creek. 

Recommendations from the 2019 testing program include minor refinements to test procedures to reduce 
confounding factors (i.e., factors that obscure responses to mine-related substances) and continuing the recently 
expanded reference water testing to support interpretation of test water responses. 

Categories for 2019 test results are summarized by test species in Figure TS-1, with all quarterly results pooled.  

 For all species, most tests were categorized as no adverse response. Likely adverse responses were most 
common for the green alga test and least common for the water flea and fathead minnow tests. 

 Responses in test site waters were statistically different from one or more upstream reference waters in 40% 
of tests (66 of 165 tests), including tests with the water flea Ceriodaphnia dubia (6 of 48 tests), the green 
alga Pseudokirchneriella subcapitata (22 of 44 tests), the amphipod Hyalella azteca (15 of 29 tests), rainbow 
trout (Oncorhynchus mykiss; 8 of 22 tests), and fathead minnow (Pimephales promelas; 15 of 22 tests). The 
proportion of tests showing one or more statistical differences should not be interpreted to mean that 40% of 
tests exhibit toxicological impairment. The pairwise statistical differences are a conservative initial screening 
step, and simultaneous multiple comparisons to references provide numerous false positives. The remaining 
60% of test results could be confidently designated as non-toxic. 

 Of the tests for which at least one statistically significant result was identified, approximately 39% (26 of 67 
tests) were categorized as no adverse response, approximately 20% (13 of 67 tests) were categorized as a 
possible adverse response, and approximately 41% (27 of 67 tests) were categorized as a likely adverse 
response.  

Categories for 2019 test results are summarized by test site in Figure TS-2 to Figure TS-13, with a narrative 
summary for each test site (ordered upstream to downstream) in the bullets below. Constituents identified as 
potential causes of toxicity in 2019 tests categorized as possible or likely are summarized in Table TS-1.  

 FR_FRCP1—This location is on the Fording River downstream of Cataract Creek. Adverse test responses 
were observed in all quarters, but were largest in magnitude and affected more test endpoints in Q1, when 
most or all of the Fording River flowed underground in this reach and water quality at FR_FRCP1 
predominantly reflected flows from Cataract Creek. Analysis of correlations between test responses and 
water quality indicated the following: 

 In Q1 testing, sulphate and total dissolved solids were identified as potentially contributing to algal 
growth. Nickel was identified as potentially contributing to observed effects on water flea survival and 
reproduction, along with sulphate and total dissolved solids, and to a lesser extent, nitrate (reproduction 
only).  

 In Q3 testing, there was evidence of microbial growth in the fathead minnow test, which contributed to 
observed effects in this species’ survival. 
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 For water flea reproduction in Q3, algal cell yield in Q1 and Q3, amphipod growth in Q4, and fathead 
minnow survival and biomass in Q1, no water quality constituent could be identified as potentially 
contributing to the observed responses.  

 FR_FRABCH—This station, which is approximately five kilometers downstream of FR_FRCP1, is not a 
permit location but was added to the program in Q4 2018 to better represent mixed Fording River water 
quality and reduce the confounding influence of mid-winter Cataract Creek flows at FR_FRCP1. Likely or 
possible adverse responses were observed for cell yield in the Q3 algae test, for survival and viability in the 
Q2 and Q4 rainbow trout tests, and for survival in the Q1 fathead minnow test. No water quality constituent 
was identified as potentially contributing to tests results. There was evidence of microbial growth in the 
fathead minnow test in Q1. 

 GH_FR1—This station is on the Fording River downstream of Greenhills Creek. Likely adverse responses 
were observed for cell yield in the Q3 algae test and survival and viability in the Q2 and Q4 rainbow trout 
tests. No water quality constituent was identified as potentially contributing to observed responses in these 
tests. 

 LC_LC5—This station is on the Fording River downstream of Line Creek. Likely adverse responses were 
observed in Q2 for algal cell yield, and Q4 for amphipod survival and rainbow trout viability, but no water 
quality constituent was identified as potentially contributing to observed responses in these tests. 

 LC_DCDS—This station is on Dry Creek downstream of the sedimentation ponds. Likely or possible adverse 
responses were observed in Q3 for amphipod growth, and Q4 for amphipod survival and growth, and 
rainbow trout survival and viability. Responses observed in Q4 could be attributed to nitrate, but no water 
quality constituent was identified as potentially contributing to the observed response in Q3.  

 GH_ERC—This station is in the Elk River upstream of the Fording River confluence. One likely adverse 
response was observed in Q1 for fathead minnow survival, and one possible adverse response was 
observed in Q4 for amphipod growth. No water quality constituent was identified as potentially contributing to 
observed responses in these tests. 

 EV_HC1—This station is in Harmer Creek, which flows into Grave Creek and then into the Elk River 
downstream of Sparwood. One likely adverse response was observed for cell yield in the Q3 algae test, and 
two possible adverse responses were observed for growth in the Q3 and Q4 amphipod tests. No water 
quality constituent was identified as potentially contributing to observed responses in these tests. 

 CM_MC2—This station is on Michel Creek downstream of Corbin Creek. Analysis of correlations between 
test responses and water quality indicated: 

 Nickel was identified as potentially contributing to water flea reproduction in Q1 and amphipod growth in 
Q3 and Q4.  

 In Q3 testing, there was evidence of microbial growth in the fathead minnow test, which contributed to 
observed effects in this species’ survival. 

 No water quality constituent could be identified as potentially contributing to the observed responses in 
Q3 algal cell yield and Q4 amphipod growth and rainbow trout viability.  
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 RG_MIDAG— This station, which is approximately 2 kilometers downstream of CM_MC2, is not a permit 
location but was added to the program to characterize the spatial extent of effects observed in previous 
CM_MC2 testing. No adverse responses were observed in any test.  

 EV_MC2—This station is located on Michel Creek downstream of Bodie Creek. One likely adverse response 
was observed for algae cell yield in Q3 and one possible adverse response was observed for rainbow trout 
viability in Q4. No water quality constituent was identified as potentially contributing to observed responses in 
these tests. 

 LC_LC3—This station is located in Line Creek downstream of West Line Creek and immediately 
downstream of the active water treatment facility outfall. Likely or possible adverse responses were observed 
in Q3 for algal cell yield and amphipod survival and growth, and Q4 for amphipod survival. No water quality 
constituent was identified as potentially contributing to observed responses in these tests. 

 LC_LCDSSLCC—This station is located in Line Creek downstream of South Line Creek. Likely or possible 
adverse responses were observed in Q3 for algal cell yield, amphipod growth, and fathead minnow survival 
and biomass, and in Q4 for amphipod survival. There was evidence of microbial growth in the fathead 
minnow test in Q3. No water quality constituent was identified as potentially contributing to observed 
responses in the other tests. 

 

Figure TS-1: Summary of 2019 test results by species.  

 
Note: Results are categorized in Section 3.3.1. The number of tests in each category is provided in bar labels. For the “no adverse response” 
category (green bars), the first number indicates the total number of tests in this category. The number in parentheses indicates how many 
tests with statistically significant responses relative to one or more references were eventually categorized as “no adverse response” based on 
the decision rules. 
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Table TS-1: Summary of Constituents Identified as Potentially Contributing to Observed Responses in 2019 

Species Endpoint FR_FRCP1 FR_FRABCH GH_FR1 LC_LC5 LC_DCDS GH_ERC EV_HC1 CM_MC2 RG_MIDAG EV_MC2 LC_LC3 LC_LCDSSLCC 

Q1              

Water flea 
Survival Ni(a), SO4, TDS — — — — — — — — — — — 

Reproduction Ni(a), NO3, SO4, 
TDS NO3 — — — — — Ni(a) — — — — 

Alga Cell yield NO3, SO4, — — — — — — — — — — — 

Fathead Minnow 
Survival None Microbes — — — None — — — — — — 

Biomass None — — — — — — — — — — — 

Q2              

Rainbow trout 
Survival — None None — — — — — — — — — 

Viability — None None — — — — — — — — — 

Q3              

Water flea Reproduction None — — — — — — — — — — — 

Alga Cell yield None None None None — — None None — None None None 

Amphipod 
Dry Weight — — — — NO3 — None Ni(a) — — None None 

Survival — — — — — — — — — — None — 

Fathead Minnow 
Biomass — — — — — — — Microbes — — — Microbes 

Survival Microbes — — — — — — Microbes — — — Microbes 

Q4              

Amphipod 
Dry Weight Ni(a) — — — NO3 None None Ni(a) — — — — 

Survival — — — None NO3 — — None — — None None 

Rainbow trout 
Survival — — None — NO3 — — — — — — — 

Viability — None — None NO3 — — None — None — — 
Bold = Primary explanatory variable identified if multiple constituents were identified as potentially causing observed response. 
Species and endpoint shown only if one or more tests identified as likely or possible for that quarter. Remaining test endpoints exhibited no indications of toxicity at any test site for that quarter. 
— = test was categorized as no adverse response. 
Q = quarter of chronic toxicity testing 
Ni = nickel; NO3 = nitrate; SO4 = sulphate; TDS = total dissolved solids. 
None = no water quality constituent was identified that provides a plausible explanation for the pattern of toxicity observed. 

(a) Causation assessment supported by Toxicity Identification Evaluations. 
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Figure TS-2: Summary of test results by category at FR_FRCP1.  

  
Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 

contributing to observed response. Ni = nickel; NO3 = nitrate; SO4 = sulphate; TDS = total dissolved solids; None = no water quality 
constituent associated with observed responses was identified. Underlined = Primary explanatory variable identified if multiple 
constituents were identified as potentially causing observed response. Toxicity Identification Evaluations were conducted to support the 
causation assessment for water flea and amphipod tests. 

 

Figure TS-3: Summary of test results by category at FR_FRABCH.  

 

Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 
contributing to observed response. NO3 = nitrate; None = no water quality constituent associated with observed responses was 
identified. Station is not currently part of Permit requirements (station added to evaluate mainstem Fording River conditions). 
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Figure TS-4: Summary of test results by category at GH_FR1. 

 

Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 
contributing to observed response. None = no water quality constituent associated with observed responses was identified.  

 

Figure TS-5: Summary of test results by category at LC_LC5. 

 

Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 
contributing to observed response. None = no water quality constituent associated with observed responses was identified.  
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Figure TS-6: Summary of test results by category at LC_DCDS. 

 

Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 
contributing to observed response. NO3 = nitrate; None = no water quality constituent associated with observed responses was 
identified.  

 

Figure TS-7: Summary of test results by category at GH_ERC. 

 
Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 

contributing to observed response. None = no water quality constituent associated with observed responses was identified.  
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Figure TS-8: Summary of test results by category at EV_HC1. 

 
Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 

contributing to observed response. None = no water quality constituent associated with observed responses was identified. 

 

Figure TS-9: Summary of test results by category at CM_MC2. 

 
Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 

contributing to observed response. Ni = nickel; None = no water quality constituent associated with observed responses was identified. 
Toxicity Identification Evaluations were conducted to support the causation assessment for water flea and amphipod tests. 

Possible
No

Likely

Q1 Q2 Q3 Q4

Water flea Survival
Reproduction

Amphipod
Survival

Dry Weight

Alga Cell Yield

Rainbow trout

Survival
Viability
Length
Weight

Fathead minnow

Hatch
Survival

Biomass
Length

Development

None

None None

Possible
No

Likely

Q1 Q2 Q3 Q4

Water flea Survival
Reproduction

Amphipod
Survival

Dry Weight

Alga Cell Yield

Rainbow trout

Survival
Viability
Length
Weight

Fathead minnow

Hatch
Survival

Biomass
Length

Development

Microbes

Microbes

Ni

None

None

None

Ni

Ni



April 2020  

 

 
 

 xiv 

 

Figure TS-10: Summary of test results by category at RG_MIDAG. 

 
Note: Test results are categorized in Section 3.3.1. Not tested = no testing conducted for rainbow trout or fathead minnow, as station is not 

currently part of Permit requirements. Station was assessed for sensitive invertebrate species to characterize spatial extent of effects. 

 

Figure TS-11: Summary of test results by category at EV_MC2. 

 
Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 

contributing to observed response. None = no water quality constituent associated with observed responses was identified.  
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Figure TS-12: Summary of test results by category at LC_LC3. 

 
Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 

contributing to observed response. None = no water quality constituent associated with observed responses was identified.  

 

Figure TS-13: Summary of test results by category at LC_LCDSSLCC. 

 
Note: Test results are categorized in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 

contributing to observed response. None = no water quality constituent associated with observed responses was identified.  
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Study Limitations 
This report was prepared for the exclusive use of Teck Coal Limited. Any use that a third party may make of this 
report, or any reliance on or decisions made based on it, is the responsibility of the third parties. We disclaim 
responsibility for consequential financial effects on transactions or property values, or requirements for follow-up 
actions and costs. 

We have relied in good faith on information provided by others as noted. We assume that the information provided 
is factual and accurate. We accept no responsibility for any deficiency, misstatement or inaccuracy contained in 
this report as a result of omissions, misinterpretations or fraudulent acts of persons interviewed or contacted. 

The services performed as described in this report were conducted in a manner consistent with the level of care 
and skill normally exercised by other members of the engineering and science professions currently practising 
under similar conditions, subject to the time limits and financial and physical constraints applicable to the services. 
The content of this report is based on information collected during our investigation, our present understanding of 
site conditions, the assumptions stated in this report, and our professional judgement in light of such information 
at the time of this report. This report provides a professional opinion and, therefore, no warranty is expressed, 
implied, or made as to the conclusions, advice and recommendations offered in this report. This report does not 
provide a legal opinion regarding compliance with applicable laws. With respect to regulatory compliance issues, it 
should be noted that regulatory statutes and the interpretation of regulatory statutes are subject to change. The 
findings and conclusions of this report are valid only as of the date of the report. If new information is discovered 
in future work, or if the assumptions stated in this report are not met, Golder Associates should be requested to 
re-evaluate the conclusions of this report, and to provide amendments as required.  

The Client acknowledges that electronic media is susceptible to unauthorized modification, deterioration and 
incompatibility and therefore the Client cannot rely upon the electronic media versions of Golder’s report or other 
work products. 
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1.0 INTRODUCTION 
Golder Associates Ltd. (Golder) is pleased to provide Teck Coal Limited (Teck) with the following interpretive 
report summarizing quarterly and semi-annual chronic toxicity tests undertaken in 2019 for Teck’s coal mining 
operations in the Elk Valley. This study represents the fifth full year of chronic toxicity testing and interpretation to 
satisfy requirements under permits and associated regulatory approvals.  

1.1 Context and Background 
Requirements for regional chronic toxicity testing associated with Teck’s coal mining operations in the Elk Valley 
are specified in Section 9.8 of Permit 107517 issued under the Environmental Management Act (EMA) and a 
14 November 2014 letter from the British Columbia Ministry of Environment (BC MOE) approving the study design 
for the Regional Aquatic Effects Monitoring Program (the RAEMP approval letter). Chronic toxicity testing 
requirements specified in these documents are summarized in Appendix A. The chronic toxicity testing program 
has been organized into three subprograms (Figure 1.1-1), reflecting the underlying objectives of Permit 107517 
and the RAEMP approval letter requirements: 

 Quarterly and Semi-Annual Testing. This subprogram, depicted in blue in Figure 1.1-1, includes periodic 
testing of water samples at compliance points in the Elk Valley. Relative to other subprograms, these tests 
are the most prescriptive in terms of protocols, frequency, and sampling locations. This subprogram 
addresses Permit 107517 requirements in Section 9.8(ii). Testing conducted in 2019 under permit 107517 
Section 9.8 (ii) was aligned with tests conducted for the Line Creek Operations program (Permit 106970) to 
create an integrated chronic toxicity testing program, designed to eliminate redundancy and standardize 
testing across the two programs. The integrated program was approved by BC Ministry of Environment and 
Climate Change Strategy on March 4, 2019. 

 Supplemental Studies using Resident Fish and Amphibians. This subprogram, depicted in green in 
Figure 1.1-1, began with a Westslope Cutthroat Trout (WCT) Gamete Study and Sublethal Toxicity Study 
Using Site Performance Objectives Mixtures. The first phase of work included chronic toxicity tests required 
to satisfy Permit 107517 requirements specified in sections 9.8(i) and 9.8.2. In the 25 August 2018 
amendment to Permit 107517, the WCT subprogram was revised to shift focus from WCT to other species. 
In 2018, pilot studies were initiated with one amphibian species (Columbia spotted frog, Rana luteiventris) 
(Golder et al. 2019) and one fish species (redside shiner, Richardsonius balteatus) (Golder et al. 2018).  

 Nitrate and Sulphate Toxicity Studies. This subprogram, depicted in purple in Figure 1, addresses 
requirements for additional chronic testing of nitrate and sulphate. Requirements for additional nitrate testing 
were specified in the RAEMP approval letter and requirements for additional sulphate testing were specified 
in Permit Section 9.8.1. Both requirements were intended to address residual uncertainty for these 
substances for untested species (i.e., amphibians) and at high hardness levels. In August 2018, BC Ministry 
of Environment and Climate Change (BC ENV) notified Teck that the interpretive report for high hardness 
levels was accepted, therefore satisfying Permit requirements for this uncertainty. Amphibian testing was 
carried out in 2018; draft interpretive reporting has been conducted and finalization is expected for April 
2020. 
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Figure 1.1-1: Overview of Elk Valley chronic toxicity surface water testing program 
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1.2 Linkages to the Water Quality Adaptive Management Plan for Teck 
As required in Permit 107517 Section 11, Teck has developed an Adaptive Management Plan (AMP) to support 
implementation of the EVWQP to achieve water quality targets including calcite targets, to ensure that human 
health and the environment are protected, and where necessary, restored, and to facilitate continuous 
improvement of water quality in the Elk Valley. Following an adaptive management framework, the AMP identifies 
six Management Questions (MQs) that will be re-evaluated at regular intervals as part of AMP updates throughout 
EVWQP implementation. Triggers also have been identified for specific MQs, which if reached, initiate action 
under the AMP Response Framework. The AMP also identifies key uncertainties that need to be reduced to fill 
gaps in current understanding and support achievement of the EVWQP objectives.  

The results presented in this report provide information relevant to two of the six MQs and many of the key 
uncertainties identified in the AMP. Chronic toxicity testing results, along with data collected from other programs, 
are needed for re-evaluating the answers to MQ 2 (“Will the aquatic ecosystem be protected by meeting the long-
term Site Performance Objectives [SPOs]?”), and MQ 5 (“Does monitoring indicate that mine-related changes in 
aquatic ecosystem conditions are consistent with expectations?”). Reaching an answer of “no” or “uncertain” to a 
Management Question would lead to action under the Response Framework in the AMP. Examples of findings 
that have prompted action under the Response Framework are discussed in the methods (Section 2.2.2) and the 
results (Sections 3.4.1 and 3.4.3). 

Chronic toxicity testing results also assist in reducing key uncertainty (KU) 2.1 (“How will the science-based 
benchmarks be validated and updated?”), KU 2.2 (“How will the integrated assessment methodology used to 
derive area-based SPOs be validated and updated?”), and KU 5.1 (“How will monitoring data be used to identify 
potentially important mine-related effects on the aquatic ecosystem?”). Progress on reducing these key 
uncertainties, and associated learnings, will be described in Annual AMP Reports.  

Please refer to the 2018 AMP (Teck 2019a) for more information on the adaptive management framework, 
Management Questions, key uncertainties, the Response Framework, Continuous Improvement, linkages 
between the AMP and other EVWQP programs, and AMP reporting. 

1.3 Objective 
The objective of this interpretive report is to present results from 2019 chronic toxicity testing, interpret test results 
by comparing site water to reference water responses, evaluate correspondence between water chemistry and 
toxicological responses, and identify recommendations for revision or augmentation of planned future programs. 
This report is provided to Teck to meet the chronic toxicity related reporting requirements of Permit 107517 
Section 10.3 (amended 9.8 (iii) in 18 January 2019). Appendix B-6 summarizes the 2019 acute toxicity testing 
results, which were obtained from the annual water quality report.  
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1.4 Incorporating Feedback from the Environmental Monitoring 
Committee 

Technical advice was provided by EMC members on the 2018 chronic toxicity interpretive report via written advice 
and subsequent discussions during the May 2019 meeting and the March 2020 conference call. Key changes 
made in response to EMC advice were: 

 Include a figure of chronic toxicity monitoring locations within the report to provide spatial context 
(Section 2.1).  

 Use the 2019 Ceriodaphnia dubia brood data, including data collected past the time of protocol-specified test 
termination, to further evaluate the potential effects on timing and quantity of reproduction. Methods are 
provided in Section 2.3.3 and results are presented in Section 3.3.1.1. Coarse-level evaluation used in the 
2018 report indicated a downward bias in reproduction for some test site waters, but in those studies it could 
not be determined whether the loss of third brood was indicative of minor delay (only), longer delay, or loss 
of reproduction. In 2019 tests, reproduction was evaluated for both the Environment Canada (2007a) 
protocol (i.e., reproduction is measured when ≥60% of controls produce three or more broods) and for an 
8-day test duration; these analyses allowed for assessment of both total reproductive output and potential 
differences in the timing of that reproductive output.  

 Discuss the mechanisms of toxicity, where known, for constituents identified as either a possible or likely 
cause of observed responses (Section 5.0). 

1.5 Report Organization 
The remaining sections of this report present the methods (Section 2.0), results of the 2019 chronic toxicity testing 
program including causation assessment and comparisons to previous findings (Section 3.0), summary of findings 
(Section 4.0), uncertainty assessment (Section 5.0), and recommendations (Section 6.0). A summary of the acute 
toxicity testing conducted in 2019 is presented in Appendix B. 
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2.0 METHODS 
2.1 Field 
Water samples were collected from reference locations upstream of mine-related influences and from test sites 
downstream of mining, as shown in Table 2.1-1 and Figure 2.1-1. Water samples were submitted to Nautilus 
Environmental (Nautilus; Burnaby, British Columbia and Calgary, Alberta) for toxicity testing (Section 2.2) and to 
ALS Environmental (Burnaby, BC) for chemical analysis. Weekly refresh samples were collected for toxicity tests 
with exposure duration longer than 7 days. Water samples were submitted for chemical analysis each time 
samples (whether for test initiation or weekly refresh) were collected. Water collection dates are provided in 
Appendix B. 

Rationales for inclusion of stations in Table 2.1-1 are: 

 All four references (FR_UFR1, GH_ER2, CM_MC1, LC_SLC) were incorporated by Teck to provide 
information on responses in Elk Valley waters for samples upstream of the zone of mine influence. The four 
reference locations are not specified in the Permit but are included to assist with the interpretation of 
responses observed in mine-influenced waters. Over the last five years, the breadth of reference water 
testing has increased, as it has been demonstrated that responses (and associated variation) in reference 
water are helpful for understanding and interpreting site water responses. 

 Ten of twelve test sites evaluated in 2019 (i.e., all except FR_FRABCH and RG_MIDAG, see next bullet) 
were included in the integrated chronic toxicity program developed from Permit 107517 and Permit 106960 
requirements. Of the 10 test sites, three (LC_DCDS, LC_LC5, LC_LC3) were added to the program in 2019 
following the integration of Line Creek toxicity testing and regional toxicity testing (Golder 2018c).  

 Two of twelve test sites (FR_FRABCH and RG_MIDAG) are not permit locations, but rather were 
incorporated in the integrated chronic toxicity program by Teck in 2019 to provide information on responses 
downstream of the Permit-specified locations. These additional locations included a candidate future 
compliance location (FR_FRABCH) and a station to characterize the spatial extent of effects in Michel Creek 
(RG_MIDAG). These stations were added following the AMP Response Framework (see Section 2.2.2 for 
more details). In Michel Creek, the station used to characterize the spatial extent of effects was changed 
from CM_MC3 in 2018 testing to RG_MIDAG in 2019 testing. As discussed at the June 2019 EMC meeting, 
CM_MC3 was not representative of mainstem Michel Creek in the winter due to an ice jam. Therefore, 
station RG_MIDAG was selected as a replacement station in consideration of safe access, consistency with 
the biological monitoring program, and review of aqueous nickel concentrations. 
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Table 2.1-1: Reference Locations and Tests Sites used in the Quarterly and Semi-Annual Toxicity Testing 

Watercourse Reference 
or Test Site 

Teck WQ 
Station ID(a) EMS ID Station Name 

Fording River 

Reference FR_UFR1 E216777 Fording River upstream of Henretta Creek 

Test Site 

FR_FRCP1 E300071 Fording River downstream of Cataract Creek 

FR_FRABCH (b) — Fording River upstream of Chauncey Creek 

GH_FR1 200378 Upper Fording River downstream of Greenhills Creek 
[Order Station FR4] 

LC_LC5 (c) 200028 Fording River downstream Line Creek [Order Station 
FR5] 

Dry Creek Test Site LC_DCDS (c) E295210 LCO Dry Creek downstream of sedimentation ponds 

Elk River 
Reference GH_ER2 200389 Elk River upstream of Greenhills Operations  

Test Site GH_ERC E300090 Elk River downstream of Thompson Creek 

Michel Creek 

Reference CM_MC1 E258175 Michel Creek upstream of Operations 

Test Site 

CM_MC2 E258937 Michel Creek upstream of Andy Goode Creek 

RG_MIDAG (b) — Michel Creek downstream of Andy Goode Creek 

EV_MC2 E300091 Michel Creek at Highway 3 Bridge 

Harmer Creek Test Site EV_HC1 E102682 Harmer Spillway at Elk Valley Operations 

South Line Creek Reference LC_SLC E282149 South Line Creek West Side of Main Rock Drain 

Line Creek Test Site 
LC_LC3 (c) 200337 Line Creek downstream West Line Creek and AWTF 

outfall 

LC_LCDSSLCC E297110 Line Creek downstream of South Line Creek  
ID = Identification; WQ = water quality  
(a) Stations are listed from upstream to downstream for each watercourse. 
(b) Station not currently part of Permit requirements but added to characterize spatial extent of effects (RG_MIDAG) or to evaluate mainstem 

Fording River conditions (FR_FRABCH). Non-permitted sites that were monitored in 2019 may be adjusted in future sampling events to 
better understand/reflect spatial extent or mixed conditions. 

(c) Stations added as of 2019 after the Permit 107517 (regional) and Permit 106970 (LCO) permit integration (Golder 2018c) 
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2.2 Laboratory 
2.2.1 Quarterly and Semi-Annual Testing Program 
Test organisms and procedures used in the quarterly and semi-annual testing program followed the general 
requirements outlined in Permit Section 9.8(ii), with only minor refinements (developed over time with the review 
and endorsement of EMC). An overview of this program is provided in Table 2.2-1. Laboratory reports for each 
round of quarterly and semi-annual testing are provided in Appendix B, including detailed methodology, raw data, 
laboratory notes, quality assurance overview, and statistical significance tests, per protocol requirements.  

For C. dubia, the test protocol specifies that test duration must be 7 ± 1 day, with the test being terminated on the 
day that at least 60% of control organisms have produced three broods. Both Golder and the toxicity testing 
laboratory (Nautilus Environmental) have encountered cases where a marginal achievement of the control brood 
criterion can introduce high uncertainty in the interpretation of the remaining test treatments. To better evaluate 
potential effects on brood patterns, per discussions with EMC, the 2019 tests were extended to a maximum of 8 
days, regardless of the timing of controls reaching 60% with three broods. In the laboratory reports (Appendix B), 
the main body of each report1 contains results per strict Environment Canada protocol requirements; Appendix A 
of each laboratory report contains the raw data for both test durations. In this interpretive report, per discussions 
with EMC, results per protocol requirements were used in statistical analyses. This was done to be consistent with 
reporting in previous years, with comparisons between the two enumeration methods conducted separately.  

The methods to compare and analyze the two test durations, and corresponding evaluation of differences in 
timing and quantity of reproductive output, are described in Section 2.3.3, with results presented in 
Section 3.3.1.1. 

 

 
1 In Q1 and Q2 laboratory reports that were submitted to BC ENV on 30 July 2019 (Q1) and 30 October 2019 (Q2), C. dubia results were 
mistakenly reported as the extended test duration (i.e., not per Environment Canada standard protocol). Upon identifying this error, Nautilus 
re-issued the Q1 and Q2 reports with C. dubia results summarized in the main body of the reports according to the protocol. Appendix B 
contains the re-issued laboratory reports with the reporting error corrected. 



April 2020  

 

 
 

 9 

 

Table 2.2-1: Summary of Quarterly and Semi-Annual Toxicity Tests 

Test Species 
Test 

Duration 
[days] 

Endpoint(s) Test Protocol 
Number of 

Replicates per 
Test 

Frequency 
of Testing 

Water flea—Ceriodaphnia dubia 7 ± 1(a) Survival and 
reproduction 

Environment 
Canada (2007a) 10 Quarterly 

Green alga—Pseudokirchneriella 
subcapitata (formerly Selenastrum 
capricornutum, reclassified as 
Raphidocelis subcapitata) 

3 Cell yield 
(growth inhibition) 

Environment 
Canada (2007b) 

8 (references and 
laboratory control); 

4 (test sites) 
Quarterly 

Rainbow trout—Oncorhynchus 
mykiss 30 

Survival, viability 
(which incorporates 
incidence of 
deformities), length, 
weight, behaviour(b) 

Environment 
Canada (1998) 
embryo-alevin test 

4 Semi-annual 

Amphipod—Hyalella azteca 28 Survival and growth 

Modified from US 
EPA (2000), as 
described in 
Norberg-King et al. 
(2014) 

5 Semi-
annual(d) 

Fathead minnow—Pimephales 
promelas 

28 days 
post-

hatch(c) 

Survival, hatch, 
length, biomass, 
normal 
development 

US EPA (1996) and 
ASTM (2013) 4 Semi-annual 

(a) Protocol test duration is 7 ± 1 days, C. dubia tests were extended to maximum of 8 days in 2019 tests to evaluate potential brood effect. 
(b) The behaviour endpoint is limited to documentation of unusual behaviours, rather than a quantitative endpoint. Permit 107517 also 

includes hatching as an endpoint. Hatch rate is not part of the Environment Canada (1998) protocol. However, the survival endpoint 
provides an appropriate measure of successful hatch, since the test is terminated shortly following hatch (Appendix B).  

(c) Test duration is from <24 hour eggs until the organisms reach 28 days post-hatch. Total test duration is usually between 30 and 32 days 
(James Elphick, pers. comm.). 

(d) Under the integration of Permit 107517 and Permit 106970, testing of H. azteca is required on a semi-annual basis. Sampling for Q1 2019 
began prior to the receipt of the approval letter for the integrated program, therefore, samples were tested using H. azteca according to the 
previous permit (107517) requirements.  

 

Table 2.2-2 summarizes the number of tests conducted in 2019 for each test species and station. Following 
permit requirements, quarterly (Ceriodaphnia dubia and Pseudokirchneriella subcapitata) and semi-annual 
(Hyalella azteca, Pimephales promelas, and Oncorhynchus mykiss) chronic toxicity tests were conducted using 
water collected from 10 of 12 test sites listed in Table 2.1-1, plus additional testing at FR_FRABCH and 
RG_MIDAG. The Fording River (FR_UFR1), Elk River (GH_ER2), Michel Creek (CM_CM1), and South Line 
Creek (LC_SLC) references were tested in all four quarters. Laboratory negative control water tests were also 
conducted for each species and test date, as specified in Appendix B. 

For some tests, minor amendments of site waters were incorporated to improve the ability of the tests to identify 
mine-related responses, as distinct from spurious adverse effects caused by a natural biological agent 
(e.g., microbes causing fungal infections in fish) or lack of nutritional elements for laboratory organisms (e.g., low 
halides inhibiting crustacean development). These adjustments, which consisted of additional or trace amounts of 
copper or halides, were carefully designed to avoid introduction of adverse responses—the adjustments reduce 
variation in test responses without introducing analytical bias.  

Per the 18 January 2019 amendment to Permit 107517, P. promelas and O. mykiss tests in 2019 were conducted 
in copper-amended water to curtail growth of microbes in site water; this test revision incorporates the outcome of 
previous investigations of anomalous responses (i.e., sporadic mortality phenomenon). For both fish species, 
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waters were augmented with up to 20 µg/L copper in consideration of key toxicity-modifying factors including 
water hardness, pH, and dissolved organic carbon (DOC).  

As part of their approval of the 18 January 2019 amendment, EMC requested clarification of the potential for 
copper to modifying the toxicity of other water quality variables; the primary concern was whether copper could 
reduce toxicity of other metals due to competition for binding sites. As discussed at the June 2019 EMC meeting, 
a review of mixture toxicity literature indicated a potential for copper interaction with other metals, with synergism 
(more than additive) effects most frequently reported in the literature for two common Elk Valley metals (nickel 
and cadmium). However, those interactions do not reduce toxicity, do not necessarily occur at low metals 
concentrations, and review of site-specific testing with P. promelas and O. mykiss indicated a lack of interaction at 
the copper amendments used to date. Therefore, as discussed at the June 2019 EMC meeting, the advantages of 
copper amendments (curtailing microbial growth) are interpreted to outweigh potential disadvantages (copper or 
mixture-related effects).  

Per discussions with EMC2 and subsequent approval by ENV3, non-amended P. promelas test results from 
previous sampling years (2015 and Q1 2016) are not included in the statistical analysis of quarterly test results 
due to their low reliability for assessing toxicant-based responses. 

 

 
2 EMC conference call on 30 November 2016; summary of the conference call is provided in Teck (2016b). 
3 MoE (2016). Letter to Teck Coal Limited. Re: Copper amendment for microbial control in the Fish Early-Life Stage Toxicity Test. 23 
December 2016. 
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Table 2.2-2: Summary of Quarterly and Semi-Annual Tests Conducted in 2019 (a,b,c)  

Watercourse Reference (d) or Test Site Teck WQ Station ID C. dubia P. subcapitata O. mykiss (c) H. azteca (f)(g) P. promelas (c) 

Fording River 

Reference FR_UFR1 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q1, Q3, Q4 Q1, Q3 

Test Site 

FR_FRCP1 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q1, Q3, Q4 Q1, Q3 

FR_FRABCH (e) Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q1, Q3, Q4 Q1, Q3 

GH_FR1 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q1, Q3, Q4 Q1, Q3 

LC_LC5 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q3, Q4 Q1, Q3 

Dry Creek Test Site LC_DCDS Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q3, Q4 Q1, Q3 

Elk River 
Reference GH_ER2 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q1, Q3, Q4 Q1, Q3 

Test Site GH_ERC Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q3, Q4 Q1, Q3 

Michel Creek 

Reference CM_MC1 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q1, Q3, Q4 Q1, Q3 

Test Site 

CM_MC2 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q1, Q3, Q4 Q1, Q3 

RG_MIDAG (e) Q1, Q2, Q3, Q4 — — Q1, Q3, Q4 — 

EV_MC2 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q3, Q4 Q1, Q3 

Harmer Creek Test Site EV_HC1 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q3, Q4 Q1, Q3 

South Line Creek Reference LC_SLC Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q3, Q4 Q1, Q3 

Line Creek Test Site 
LC_LC3 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q3, Q4 Q1, Q3 

LC_LCDSSLCC Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q3, Q4 Q1, Q3 

Total number of tests per species 64 60 30 40 30 
(a) Stations are listed from upstream to downstream for each watercourse. 
(b) One test was conducted per test species, quarter, and station (i.e., each Q in this table represents one test). Q1 = quarter 1; Q2 = quarter 2; Q3 = quarter 3; Q4 = quarter 4. “—” indicates that the test was neither conducted nor required under Permit 107517 or 106970. 
(c) O. mykiss and P. promelas tests were conducted using copper-amended samples (Appendix B). 
(d) Reference locations (highlighted in light green) are not specified in the Permit but are included to assist with the interpretation of responses observed in mine-influenced waters. 
(e) Station not currently part of Permit requirements but added to characterize spatial extent of effects (RG_MIDAG) or to evaluate mainstem Fording River conditions (FR_FRABCH). Non-permitted sites that were monitored in 2019 may be adjusted in future sampling events to better understand/reflect spatial 

extent or mixed conditions.  
(f) Under the integration of Permit 107517 and Permit 106970, testing of H. azteca is required on a semi-annual basis. Sampling for Q1 2019 began prior to the receipt of the approval letter for the integrated program, therefore, samples were tested using H. azteca according to the previous permit (107517) 

requirements in Q1 (Appendix B). All stations included testing of H. azteca on at least two occasions, with additional Q1 results from regional stations under Permit 107517.   
(g) Testing for H. azteca did not meet control passing criteria in Q2 (i.e. laboratory control survival was <80%). Testing with H. azteca was repeated in Q3. In 2020, resumption of testing for this species will include Q2/Q4 for all stations in the integrated program. 
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2.2.2 Supplemental Testing—Toxicity Identification Evaluation 
Findings in chronic toxicity monitoring were reviewed in relation to MQ2 (“Will the aquatic ecosystem be protected 
by meeting the long-term SPOs?”) and MQ5 (“Does monitoring indicate that mine-related changes in aquatic 
ecosystem conditions are consistent with expectations?”) of the AMP. Unexpected findings would potentially 
indicate a “no” or “uncertain” answer to these questions, and therefore prompted an evaluation of potential actions 
under the AMP Response Framework.  

For the 2019 chronic toxicity program, supplemental tests were conducted to evaluate potential cause(s) of 
responses observed in FR_FRCP1 tests (Section 2.2.2.1) and CM_MC2 tests (Section 2.2.2.2). Following the 
AMP Response Framework, Toxicity Identification Evaluations (TIEs) were conducted to investigate the cause of 
adverse responses observed in the Q1 and Q3 FR_FRCP1 tests and to support the interpretation of nickel as the 
suspected cause of adverse responses in CM_MC2 tests. To provide context for these supplemental studies, 
additional information on AMP response actions related to these findings is briefly summarized below and will be 
discussed further in annual reporting under the AMP. 

An overview of methods for supplemental testing and context of related adaptive management responses is 
provided below. Results are discussed in Section 3.4. 

2.2.2.1 FR_FRCP1 Adaptive Management Responses 
Seasonally variable responses have been observed in previous chronic toxicity testing at FR_FRCP1 (Golder 
2018a), and this finding has triggered further evaluation and investigation under the AMP response framework. 
Water quality monitoring data also show strong seasonal variation in conditions, which is now understood to 
reflect a seasonal pattern of subsurface flow in the Fording River. The channel bed of the upper Fording River 
changes from bedrock near the Fording River Operations South Tailings Pond to alluvial sediments in 
downstream reaches. Due to greater permeability of alluvial sediments, a portion of the Fording River flow 
naturally goes subsurface in this area and travels underground for several kilometers before re-emerging as 
surface flow. The effect of this subsurface flow on surface hydrology (and associated water quality) is most 
pronounced in winter when flow in the Fording River is seasonally lowest.  

The effect of subsurface flow on water quality in the upper Fording River is to reduce the dilution available for 
inputs of mine-affected tributaries entering the Fording River mainstem. In particular, inputs from Cataract Creek 
can have a pronounced effect on winter water quality at FR_FRCP1, which is located approximately 525 m 
downstream of the mouth of Cataract Creek. Water quality at FR_FRCP1 has been reported to exceed one or 
more compliance limits for selenium, nitrate, and sulphate during winter low-flow conditions since 2015. Seasonal 
peaks of mine-related constituents occur between November and March of each year, reflecting the influence of 
Cataract Creek inputs (with low or no dilution from upstream surface flow of the Fording River during periods 
when a relatively large portion of the Fording River flows subsurface). 

Given the current understanding of seasonal hydrology and water quality at FR_FRCP1, Teck has initiated 
several actions: 

 First, diversion of Cataract Creek flows upstream to the Swift Creek Ponds was initiated by Teck in August 
2019, prior to Q3 testing. This conveyance is ultimately intended to divert Cataract Creek water for treatment 
through Swift Ponds, but it also prevents discharge of surface flows from Cataract Creek into the  Fording 
River in a reach that seasonally dries. Commencing conveyance prior to constructing the AWTF was 
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proposed as a short-term mitigation action to ameliorate water quality in the reach of the Fording River with 
low or no winter surface flow4.  

 Second, Teck has applied to relocate the Fording River Operations compliance location from FR_FRCP1 to 
a location approximately 5 km downstream, where the Fording River has returned to surface. The new 
location will better attain the objective of a compliance location to monitor fully mixed conditions in the 
receiving environment downstream of FRO and will capture and reflect all or most point and non-point 
source discharges from the mine site. The proposed location, named FR_FRABCH, is immediately upstream 
of the confluence with Chauncey Creek. Monitoring at this location is expected to reflect mixed Fording River 
conditions, to be less subject to midwinter flows of Cataract Creek water in the Fording River channel, and to 
capture subsurface flow from Kilmarnock Creek that surfaces downstream of FR_FRCP1. Station 
FR_FRABCH was added to the chronic toxicity program in Q4 2018, and testing continued at the station in 
all quarters of 2019, as a better representation of potential effects in mixed Fording River conditions.  

 Third, Teck has initiated TIE studies to better understand the cause(s) of toxicity at FR_FRCP1. Methods for 
the FR_FRCP1 TIE are as follows (Appendix B-5):  

 Treatments were conducted with C. dubia and H. azteca, which have been shown to be sensitive to 
some mine-related constituents of potential concern.  

 C. dubia water collection dates were February 26 (Q1), May 7 (Q2), August 20 (Q3), and November 12 
(Q4). H. azteca water samples were collected on a weekly basis between February 26 to March 19 (Q1), 
August 20 to September 10 (Q3), and November 12 to December 3 (Q4). 

 Treatments were designed to identify whether toxicity was caused by divalent metal cations (using EDTA 
treatment). Treated and untreated samples were tested concurrently, so that any effect of the treatment 
could be discerned.  

Results of the FR_FRCP1 TIEs are discussed in Sections 3.4.1 (C. dubia) and 3.4.3 (H. azteca). 

2.2.2.2 CM_MC2 Adaptive Management Responses  
Adverse responses have been observed in previous chronic toxicity testing at CM_MC2 (Golder 2018a), with a 
general increasing trend of frequency and magnitude of responses in crustacean tests from 2015 to 2018. In 
addition, biological monitoring in 2015, 2016, 2017, and 2018 reported reduced abundance of mayflies (a 
sensitive benthic invertebrate taxon) at Michel Creek downstream of Corbin Creek relative to previous years and 
relative to upstream portions of Michel Creek. These findings triggered further evaluation and investigation under 
the AMP response framework.  

In 2017, a TIE was initiated to investigate the cause of adverse responses observed in CM_MC2 chronic toxicity 
tests. Nautilus (2018) identified nickel as the likely cause of toxicity in these tests. This interpretation was 
supported by 1) a review of nickel toxicity data that indicated a potential for effects on sensitive invertebrate 
species at concentrations near 5 µg/L, below the BC water quality guideline of 150 µg/L for high-hardness waters; 
and 2) a review of water quality data that indicated the increasing trend in chronic toxicity test responses 
corresponded with an increasing trend in aqueous nickel concentrations between 2015 (generally ranged from 5 
to 15 µg/L) to 2017 (generally ranged from 10 to 45 µg/L) (Golder 2018a).  

 
4 The portion of the Upper Fording River that is primarily subsurface flow varies based on flow conditions, and is greatest in winter. In 
December 2018, the spatial extent of limited surface flow was approximately two kilometres (i.e., surface flows reappeared near the 
confluence with Porter Creek), although most of the subsurface flow returned to surface several kilometres downstream (i.e., closer to 
Chauncey Creek). 
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As a result of identifying nickel as a potential toxicant in CM_MC2 tests, Teck has initiated several actions: 

 First, Teck has expanded monitoring at Coal Mountain Operations (CMO) to better understand and delineate 
potential effects. Station CM_MC3 was added to the chronic toxicity program in Q1 2018, and was replaced 
with station RG_MIDAG in 2019 (see Section 2.1 for details). RG_MIDAG is not a Permit location but was 
added to the program to characterize the spatial extent of potential effects in chronic toxicity tests. Biological 
monitoring was conducted at CMO under the RAEMP between 2015 and 2017. In 2018,monitoring under the 
RAEMP was expanded to include additional sites in Michel Creek. A formalized local aquatic effects 
monitoring program (LAEMP) for CMO was developed and implemented in 2019 based on Permit 107517 
requirements.  

 Second, Teck has continued TIE studies in 2019 to further support the interpretation of nickel as the cause of 
adverse responses in CM_MC2 crustacean tests. Methods for the 2019 Michel Creek TIE are as follows 
(Appendix B-5):  

 Treatments were conducted with C. dubia and H. azteca, which have been shown to be sensitive to 
nickel. Treatments were conducted using CM_MC2 (Q1 to Q4) and RG_MIDAG (Q2 to Q4) water. 
C. dubia water collection dates were February 26 (Q1), May 7 (Q2), August 20 (Q3), and November 12 
(Q4). H. azteca water samples were collected weekly between February 26 to March 19 (Q1), August 20 
to September 10 (Q3), and from November 12 to December 3 (Q4). 

 Treatments were designed to identify whether toxicity was caused by divalent metal cations (using EDTA 
treatment). Treated and untreated samples were tested concurrently, so that any effect of the treatment 
could be discerned.  

Results of the Michel TIEs are discussed in Sections 3.4.1 (C. dubia) and 3.4.3 (H. azteca). 

 Third, Teck initiated studies to support the development of site-specific effects benchmarks for nickel in the 
Elk Valley. This work includes an ongoing series of laboratory-based toxicity studies and desktop data 
analyses to better understand the toxicity of nickel in Elk Valley waters, the influence of water chemistry 
factors on toxicity, and to what extent nickel may be contributing to observed effects in the chronic toxicity 
and biological monitoring programs. The outcome of this work is expected to be a set of site-specific 
benchmarks that will support evaluation and management of nickel at CMO and throughout the Elk Valley. 

 Fourth, Teck is evaluating mitigation options for nickel at CMO. This evaluation is proceeding in parallel to 
the toxicity investigation work described in the preceding bullet.  

2.3 Data Analysis 
Data analysis for 2019 quarterly and semi-annual tests consisted of the following five steps: 

 Review and summarize quality assurance/quality control information from laboratory reports to establish that 
organism performance in the laboratory control water met acceptability criteria for the protocol 
(Section 2.3.1). 

 Address key sources of variance that could affect responses observed in test waters, so that the ability to 
detect a true toxicological response is improved (Section 2.3.2). 

 Categorize 2019 test results as no, possible, or likely adverse response, based on the response size in the 
test and how the response compares to the typical range observed in local and regional reference waters 
(Section 2.3.3).  
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 Conduct a causation assessment to examine potential causes of responses observed in 2019 tests 
categorized as possible or likely (Section 2.3.4).  

 Compare 2019 test results to previous years to identify potential response patterns (i.e., were adverse 
responses observed in the same quarter and test species in 2019 and previous years) and potential 
causation patterns (i.e., were adverse responses attributed to the same constituents in 2019 and previous 
years?) (Section 2.3.5). 

2.3.1 Quality Assurance/Quality Control 
Laboratory reports for each round of quarterly and semi-annual testing include a quality assurance section 
(Appendix B). Quality assurance information was reviewed and summarized to establish that organism 
performance in the laboratory control water met acceptability criteria for the protocol as it pertains to the health 
histories and sensitivity of the organisms, and that no deviations from test procedures occurred that would 
influence the reliability of the data. 

2.3.2 Sources of Variance 
Responses observed in test waters are subject to several sources of variance, including:  

 variation in test organism performance (Section 2.3.2.1) 

 variation in test organism sensitivity to toxicants (Section 2.3.2.2) 

 variation in background water quality characteristics (e.g., environmental and toxicity modifying factors) and 
their effect on test responses (Section 2.3.2.3) 

 variation in concentrations of toxicants in test waters (Section 2.3.2.4) 

 other random inter-individual variability that manifests as experimental “noise”.  

One of the objectives of the quarterly and semi-annual interpretive report is to identify toxicological responses and 
distinguish these responses from other sources of variance. The ability to detect a true toxicological response is 
improved when confounding effects of the other sources of variance are minimized. Therefore, the following 
sections outline the approach used to evaluate and address the first four sources of variance. Addressing the first 
four sources of variance is expected to substantially improve the ability to identify a true toxicological response; 
therefore, no methods were applied to estimate other factors contributing to experimental noise. 

2.3.2.1 Organism Performance 
To control for temporal variation in test organism performance (batch sensitivity) as a potential confounding factor, 
response data (including reference waters and test waters) were control normalized5 before performing data 
analyses. Individual replicate values were control normalized for each species endpoint. The species endpoint 
means and standard deviations that are presented herein were calculated from the control normalized replicate 
values. The objective of control normalization was to use control responses to reduce or eliminate variation in test 
organism performance among test batches, such that the ability to detect a true toxicological response between 
test site waters and reference waters is improved. Control normalization was implemented for all endpoints except 
for P. subcapitata cell yield, per agreement at the 5 February 2018 conference call with the EMC. Algal cell yield 

 

5 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑛𝑛𝑐𝑐𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑛𝑛𝑟𝑟𝑟𝑟𝑐𝑐𝑐𝑐𝑟𝑟𝑛𝑛 = � 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑤𝑤 𝑤𝑤𝑠𝑠𝑠𝑠𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠
𝑙𝑙𝑤𝑤𝑙𝑙𝑟𝑟𝑤𝑤𝑤𝑤𝑠𝑠𝑟𝑟𝑤𝑤𝑙𝑙 𝑐𝑐𝑟𝑟𝑟𝑟𝑠𝑠𝑤𝑤𝑟𝑟𝑙𝑙 𝑤𝑤𝑠𝑠𝑠𝑠𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠

� × 100  
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was excluded from normalization because it is largely influenced by the variability in nutrient concentrations and 
ionic strength of lab water and site water. 

2.3.2.2 Organism Sensitivity 
To evaluate whether temporal variation in test organism sensitivity was a potential confounding factor, reference 
toxicant test data were summarized from laboratory reports and compared across test batches. For each test 
species and endpoint, effect concentrations from reference toxicant tests were expressed as a percentage of the 
historical mean reference toxicant effect concentration and plotted for visual examination. Values greater than 
100% indicate that organisms in that batch are less sensitive relative to the historical mean, whereas values less 
than 100% indicate organisms are more sensitive relative to the historical mean. Observations of organism 
sensitivity were considered qualitatively by visually assessing whether responses in reference toxicant tests were 
consistently above or below the historical mean. Organism sensitivity was considered stable if reference toxicant 
results fell close to the historical mean (i.e., within 15%). Reference toxicant results that deviated farther from the 
historical mean were evaluated for patterns (e.g., values consistently above or below the historical mean, 
temporal trends in sensitivity). As discussed in Appendix B, the sensitivity of organisms used in the toxicity tests is 
considered appropriate if the mean response in reference toxicant tests falls within two standard deviations of 
historical results obtained from the laboratory. 

2.3.2.3 Background Conditions (Normal Ranges) 
To evaluate whether temporal or spatial variation in background water quality and its effect on test responses 
might be a confounding factor, normal ranges (NRs) were developed for responses in reference waters. For each 
endpoint, two types of NRs were calculated: 

 Local NR—Local NRs were developed separately for each reference location. Each NR was inclusive of 
findings from multiple batches of tests (e.g., Fording River NR included all tests conducted to date with 
Fording River reference water).  

 Regional NR—The regional NR was inclusive of findings from multiple batches and multiple reference 
locations (Fording River, Elk River, Michel Creek, and South Line Creek references).  

NRs were developed using the 2015 to 2019 quarterly results from Elk River and Fording River reference sites, 
the 2017 to 2019 quarterly results from the Michel Creek reference site, and the 2018 to 2019 quarterly results 
from the South Line Creek reference site6. Per discussions with the EMC at the February 2018 meeting, NRs 
were defined as the 2.5th to 97.5th percentiles of mean test results (i.e., NRs were intended to identify results that 
fall at the tails of the distribution, with an overall 5% chance that a randomly selected result would fall outside the 
NR). Percentiles were estimated using the normal distribution function in SystatTM. For some endpoints, 
assumptions of normality were not met (i.e., p value <0.05), indicating that a normal distribution may not be 
appropriate for the dataset. This generally occurred when the sample size was small (e.g., two South Line Creek 
reference tests for P. promelas) or the variance in reference test results was low (e.g., control normalized 
development for P. promelas was 100% in 22 of 27 reference tests). Because normality was not met in all 
datasets, NRs in some cases may represent a central percentile of values larger or smaller than 95%; however, 
NRs were still considered to be useful to characterize the typical range of responses observed in reference 
waters. Responses in reference waters tested between 2015 and 2019 were also plotted for visual assessment. 

 
6 Reference site tests with results compromised by confounding factors (e.g., evidence of microbial growth) were not included in normal range 
calculations. 
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As discussed at the March 2020 EMC call, because of the small number of South Line Creek reference tests for 
H. azteca, O. mykiss, and P. promelas (n = 2 to 5) and Michel Creek reference tests for O. mykiss (n = 4), local 
NRs in these cases were considered preliminary and were not used in the statistical evaluation of test results. 
Therefore, test sites in these local watersheds were paired with the best reference match a priori, based on 
geography and availability of data (see Section 2.3.3 for more details). 

The approach used herein to develop local and regional NRs, as well as the NRs themselves, are based on 
findings to date; each year of monitoring improves the characterization of inter- and intra-station variations for 
reference waters. The approach and NRs developed herein are expected to undergo refinement with future 
chronic toxicity testing results. For example, the preliminary NRs based on low sample sizes will be recalculated 
for future years of monitoring and will achieve the sample sizes required for derivation of reliable NRs. 

2.3.2.4 Variation in Concentrations of Toxicants 
To evaluate variation in concentrations of toxicants in test waters, coefficients of variation (CVs) were calculated 
for mean water chemistry concentrations in the longer duration tests and reviewed to assess variability in weekly 
concentrations. The CV is a measure of relative variability, calculated as the ratio of the standard deviation to the 
arithmetic mean. If a concentration was below the reported detection limit, the full detection limit was used. CVs 
were calculated for H. azteca, O. mykiss, and P. promelas tests, as these are the only tests with weekly refresh 
samples. C. dubia and P. subcapitata tests are conducted using water collected on a single day (Section 2.1); 
therefore, this source of variance is not expected to be a confounding factor for these species. 

2.3.3 Evaluation of 2019 Test Results 
The 2019 test results were evaluated using the following three statistical comparisons: 

 Batch-specific comparison—Pairwise comparisons of test site responses to reference responses, with 
analysis limited to batch-specific findings (i.e., test site results for each quarter were compared to all 
references tested in that quarter). Each quarterly laboratory report includes statistical analyses using 
CETISTM (Comprehensive Environmental Toxicity Information System; Tidepool Scientific Software 2013) to 
identify test sites with mean results statistically significant (p <0.05; herein referred to as ‘significantly’) lower 
than the mean response in associated Fording River, Elk River, Michel Creek, or South Line Creek 
reference waters. 

 Local reference comparison—Mean test site responses were compared to local NRs. As described in the 
previous section, local NRs were inclusive of findings from multiple batches at a single reference location. 
Each test site was paired with the best reference match a priori, based on geography and availability of data. 
When available, test sites were paired with an upstream reference in the same local watershed. If an 
upstream reference was not available, then the test site was paired with the upstream reference on the 
watercourse that the tributary flows into (e.g., Dry Creek is a tributary of Fording River, so the Fording River 
reference was used for LC_DCDS). Pairings are provided in Table 2.3-1. Reference pairings used herein are 
expected to change over time, as additional data are collected for the chronic toxicity testing program (e.g., 
new reference stations and/or increased sample size for the existing reference station design).  

 Regional reference comparison—Mean test site responses were compared to regional NRs. As described 
in the previous section, regional NRs were inclusive of findings from multiple batches and multiple reference 
locations. 
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Table 2.3-1: Reference and Test Site Pairings used in the Local Normal Range Comparison.  

Test Site Local Reference Comparison Rationale 

FR_FRCP1 

Fording River (FR_UFR1)  
Reference is located on the same watercourse. 

FR_FRABCH(a) 

GH_FR1 

LC_LC5 

LC_DCDS LCO Dry Creek is a tributary to Fording River 

GH_ERC 
Elk River (GH_ER2) 

Reference is located on the same watercourse. 

EV_HC1 Harmer Creek (via Grave Creek) is a tributary to Elk River. 

CM_MC2 Michel Creek (CM_MC1) for all species 
except O. mykiss; Elk River (GH_ER2) 
for O. mykiss 

Reference is located on the same watercourse. Currently 
there are insufficient Michel Creek reference tests with 
O. mykiss to develop reliable normal ranges. 

RG_MIDAG(a) 

EV_MC2 

LC_LC3 South Line Creek (LC_SLC) for C. 
dubia and P. subcapitata; Fording River 
(FR_UFR1) for H. azteca, O. mykiss, 
and P. promelas 

Reference is located on the same watercourse. Currently 
there are insufficient South Line Creek reference tests with 
H. azteca, O. mykiss, and P. promelas to develop reliable 
normal ranges. Line Creek is a tributary to Fording River. 

LC_LCDSSLCC 

(a) Station not currently part of Permit requirements but added to characterize spatial extent of effects (RG_MIDAG) or to evaluate mainstem 
Fording River conditions (FR_FRABCH). Non-permitted sites that were monitored in 2019 may be adjusted in future sampling events to 
better understand/reflect spatial extent or mixed conditions. 

 

The 2019 test site results were categorized as no, possible, or likely adverse response according to the methods 
in Figure 2.3-1. Categories for 2019 test results were presented by test species and test site. Test results were 
interpreted as follows: 

 A test was considered to reflect no adverse response if the mean result was:  

 not significantly lower7 than any reference in the batch (per statistical comparisons in laboratory reports 
[Appendix B]) or  

 significantly lower than one or more references in the batch but within the local NR and mean effect size8 
was less than 20% 

  A test was considered to reflect a possible adverse response if the mean result was significantly lower 
than one or more references in the batch, but was:  

 within the local NR and the mean effect size was between 20 and 50% or  

 below the local NR but within the regional NR  

Tests in this category were considered to have uncertainty regarding whether the result represents an 
adverse response to toxicants in the test water or alternatively may reflect variance in test organism 
performance related to background water quality. 

 
7 Responses are considered to be lower for the positive aspect of performance (i.e., survival, growth, reproduction). In cases of lower 
response, the effect size is higher relative to any reference in the batch. 
8 Effect size relative to the mean of batch-specific reference results. 
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 A test was considered to reflect a likely adverse response if the mean endpoint result was significantly 
lower than one or more references in the batch and:  

 within the local NR but the effect size was greater than 50% or  

 below the regional NR  

Any endpoint categorized as a possible or likely adverse response in one or more tests conducted in 2019 was 
carried forward to the concentration-response analysis to evaluate causation (Section 2.3.4). If an endpoint was 
carried forward, then all available tests for that endpoint were included in the concentration-response analysis 
(i.e., tests conducted with reference and test site waters between 2015 and 2019). 

Although the statistical comparisons to NRs remain the primary basis for classification of test results, the effect 
size decision point recognizes that there can be different levels of test variance (and statistical power) in individual 
rounds of testing. The effect size decision rule helps to discern results that are statistically significant but with low 
magnitude of response from those that are larger in response magnitude. The use of the 50% effect size 
threshold provides a means of flagging larger responses, but for which the variance in NRs is wide (i.e., low 
statistical power to identify an adverse response).  

 

Figure 2.3-1: Decision framework for inclusion of endpoints and constituents in the concentration-response analysis. 

 

 

Individual replicate and mean results were plotted for all endpoints. Example data plots are provided in 
Figure 2.3-2 (individual replicate results) and Figure 2.3-3 (mean results) with annotation to explain how data plots 
were interpreted in Section 3.3. As shown on Figure 2.3-3 (mean results), local and regional NRs were shown to 
illustrate the normal range of test organism responses observed in reference waters tested between 2015 and 
2019. Test sites were paired with a single reference for comparison to the local NR; local NRs were used for three 
reference locations for H. azteca, O. mykiss, P. promelas and four reference locations for C. dubia and P. 
subcapitata (see Table 2.3-1). For H. azteca, O. mykiss, and P. promelas, three plots were made for each 
endpoint: one for the Fording River reference and its paired test sites, one for the Elk River reference and its 
paired test sites, and one for the Michel Creek reference and its paired test sites. For C. dubia and P. subcapitata, 
a fourth plot was made for each endpoint for South Line Creek and its paired test sites.  
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As discussed in Section 2.3.5, mean responses in chronic toxicity tests were plotted over time (2015 to 2019) to 
compare 2018 responses to previous years. The annotation on Figure 2.3-3 (mean results for 2019) also applies 
to how data plots were interpreted in Section 3.5 (mean results for 2015 to 2018). 

 

Figure 2.3-2: Example data plot for individual replicate results. 
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Figure 2.3-3: Example data plot for mean results. 

 

Evaluation of Ceriodaphnia dubia Broods 

Potential implications of the Environment Canada test protocol on C. dubia reproduction was discussed with the 
EMC at the October 2018 meeting, February 2019 conference call, May 2019 meeting, and March 2020 
conference call. The C. dubia test protocol specifies that the test ends when ≥60% of controls produce three or 
more broods. This has implications for the chronic toxicity testing program, as the reproductive output in reference 
and/or test site waters could be biased low by tests being terminated just before the third brood is counted. The 
third brood accounts for approximately 50% of the reproductive output (James Elphick, pers. comm.), which 
means that minor differences in brood output can have a large impact on reproduction results. Furthermore, a 
minor delay in reproduction, either due to toxicological processes or due to random variations, can cause large 
variations in enumerated reproductive output. Each replicate that does not produce a third brood prior to test 
termination could theoretically result in a reduction of the overall reproductive output by 5% (e.g., if zero of 10 
replicates have a third brood, then the reproductive output could be reduced by 50%; if two of 10 replicates have a 
third brood, then the reproductive output could be reduced by 40%, and so on). To evaluate the potential effects 
on reproductive output, 2019 C. dubia testing was conducted two ways: 

 according to standard Environment Canada protocol (i.e., 7 ± 1 days) 

 with results of the test extended to a maximum of 8 days, regardless of the timing of controls reaching 60% 
with three broods  
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The bench sheets for each C. dubia reproduction test were tabulated by the laboratory. The number of neonates 
in the first three broods was recorded for the Environment Canada protocol test termination, and separately for 
the 8-day test (regardless of what day the third brood was produced). Any reproductive output from a fourth or 
greater brood was omitted from the data prior to statistical analysis. The proportion of adults producing three 
broods in both test terminations was also calculated. An analysis of variance (ANOVA) was used to identify test 
sites with mean results significantly lower than the batch-specific mean response in associated Fording River, Elk 
River, Michel Creek, or South Line Creek reference waters in the 8-day tests. The results of the ANOVAs were 
compared to the batch-specific comparisons conducted by the laboratory on Environment Canada protocol tests 
to determine if differences in conclusions occurred between the two test terminations. 

2.3.4 Causation Assessment 
A causation assessment was conducted to identify potential contributors to adverse responses observed in 2019 
quarterly and semi-annual tests. The assessment was conducted for all endpoints for which one or more 
“possible” or “likely” adverse responses were identified in 2019.  

To support this assessment, responses in chronic toxicity tests were paired with matching water chemistry data. 
The selection of matched (concurrent and co-located) chemistry data depended on the duration of the test, as 
some tests entailed collection of multiple water samples on a weekly basis with measurements of chemical 
constituents in each sample. Tests with C. dubia and P. subcapitata were conducted using water collected on a 
single day and were paired with water chemistry collected on that day. For other test species, effects data were 
paired with the mean concentration of the weekly submitted samples collected over the duration of the test. 

The causation assessment consisted of five components: TIEs (when applicable), comparison of water quality 
data against BC water quality guidelines (WQGs) and EVWQP benchmarks, Spearman rank order correlations 
between response and explanatory variables, graphical analysis, and identification of potential contributors to 
adverse responses. The first four components are used as lines of evidence to support the fifth (combined 
identification of potential contributors). Components are described in the following sections. 

Toxicity Identification Evaluations 
TIE results (Appendix B-5 and B-6) were reviewed and summarized as to whether treatments reduced toxicity 
(improved response) in TIE testing (Section 2.2.2.1). If a treatment significantly improved the response relative to 
the unamended sample, the constituent group associated with that treatment was identified as a potential 
contributor to toxicity in the unamended sample. For example, if a response was improved in the EDTA-treated 
sample, then divalent metals were identified as a plausible contributor to toxicity in the unamended sample.  

Water Quality Screening 
Mean water chemistry concentrations in 2019 tests, as well as concentrations measured in weekly refresh 
samples, were screened against the lowest level 1 EVWQP benchmarks (cadmium, nitrate, selenium, sulphate) or 
chronic BC WQGs (other constituents)9. As discussed in Section 2.3.2.4, CVs were calculated for the mean 
concentrations and reviewed to assess variability in weekly concentrations. Interpretation of screening results is 
provided in the last subsection (identification of potential contributors).  

 
9 Per concurrence at the March 2019 EMC meeting, 5 µg/L was used herein. This value is slightly lower than the interim level 1 screening 
value (5.3 µg/L) used in recent aquatic health assessments conducted for Teck in the Elk Valley. This value could change pending further 
evaluation of site-specific toxicity data. 
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Spearman Rank Correlation 
Spearman rank order correlations were conducted using paired response and water chemistry data from all 
reference and test sites10. Although correlation does not necessarily indicate causation, the analysis of 
correspondence between test results and water quality may provide insight into potential causes. The correlation 
analysis included all 2015, 2016, 2017, 2018, and 2019 quarterly and semi-annual test results for reference 
locations and test sites. 

Total concentrations were used for metals that have a chronic BC WQG for the total fraction (e.g., zinc) or that 
lack a chronic BC WQG (e.g., lithium). Dissolved concentrations were used for metals with a chronic BC WQG for 
the dissolved fraction (e.g., cadmium). Water quality variables were log10 transformed prior to conducting the 
Spearman rank order correlations. 

Correlations were also conducted using responses paired with principal components (PCs) identified via principal 
component analysis (PCA) of water quality data, and responses paired with the sum of toxic units (∑TU). The 
objective of this analysis was to test whether responses could be explained by an overall indicator of mine water 
influence on water quality (PCA) or mixture effects (∑TU), in addition to testing individual water quality 
constituents. These explanatory variables are explained further in the following bullets:  

 PCA is a multivariate analysis technique used to describe patterns of inter-correlations among variables of 
interest. It calculates dominant components of variance from a matrix of chemical variables to reduce the 
multidimensional nature of the data while retaining much of the information from the original variables. PC 
scores were used in the Spearman rank correlation as an overall indicator of mine water influence on water 
quality.11 Water quality variables were log10 transformed prior to conducting the PCA in SystatTM. PCAs were 
conducted with two separate datasets (i.e., 2019 only versus pooled data from 2015 to 2019) to evaluate 
whether the relationship between test responses and PCs (i.e., indicators of overall mine influence) differed 
in 2019 relative to the pooled dataset. For example, if water quality differed slightly in 2019 relative to 
previous years, then the relationship between test responses and PCs may be different for 2019 relative to 
the pooled dataset. For each PC, component loadings (i.e., the water quality constituents that are strongly 
correlated with the PC) were reviewed to identify similarities and differences between the two datasets.  

 ∑TU is an exposure metric for mixtures. For each constituent in the mixture with a BC WQG, the measured 
concentration was divided by the chronic BC WQG to calculate toxic units (TUs). If a chronic BC WQG was 
not available, the short-term BC WQG was used. Where total and dissolved guidelines were available 
(i.e., iron), the total guideline was used because total concentrations were above BC WQGs more frequently 
than dissolved concentrations. For nickel, because recent studies conducted by Teck have indicated 
potential effects attributable to nickel at concentrations lower than the BC WQG, 5 µg/L was used in the 
denominator12. Calculated TUs for all constituents in the mixture were summed. The TUs for each mixture 
was calculated two ways: 1) using the WQG in the denominator (i.e., as described above) and 2) using the 
lowest level 1 benchmark from the EVWQP in the denominator (Teck 2014; applies to sulphate, nitrate, and 

 
10 Some P. promelas and O. mykiss tests were excluded from the Spearman rank correlation due to evidence of microbial growth in tests, or 
quality assurance/quality control criteria were not met in tests. See Section 3.1. 
11 The number of PCs retained for correlation analysis was determined from the inflection point of a plot of eigenvalues (the PCA “‘scree plot”). 
PCs were retained if they had an eigenvalue greater than 1 and were in the steep portion of the scree plot to the left of the inflection point. PCs 
with eigenvalues less than 1 and/or to the right of the inflection point are relatively uninformative in terms of patterns of covariation among 
water quality variables. 
12 Per concurrence at the March 2019 EMC meeting, the interim screening value of 5 µg/L was used herein. This value corresponds to the 
lowest level 1 screening value used in recent aquatic health assessments conducted for Teck in the Elk Valley. This value could change 
pending further evaluation of site-specific toxicity data. 
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dissolved cadmium). Per discussions with the EMC at the 5 February 2019 conference call, selenium was 
excluded from the ∑TU calculation because benchmarks reflect bioaccumulation-based exposures over long 
periods and not direct toxicity in standardized toxicity tests. ∑TUs were conducted with separate datasets 
(i.e., 2019 only versus pooled 2015 to 2019) to evaluate whether the relationship between test responses 
and ∑TUs (i.e., indicators of potential mixture effects) differed in 2019 relative to the pooled dataset. 

In reporting prior to 2020, a significant Spearman correlation was determined using a critical value of p <0.05 to 
identify constituents that could potentially be explanatory variables in the causation assessment. Because of the 
large number of correlation analyses being conducted (more than 50 per endpoint), there is an inflated chance of 
obtaining a significant result by chance (i.e., spurious significant outcomes due to simultaneous multiple 
comparisons). Per discussions during the March 2020 EMC conference call, the p value was decreased to 0.005 
in this report to reduce the chances of false positives occurring (Teck 2020). The potential for spurious 
correlations is also affected by the generally high degree of covariance among water quality variables in mine-
influenced water. Because the correlation coefficients were not adjusted for simultaneous multiple comparisons, 
the significance results presented herein should be interpreted as indicative of a potential relationship between 
test responses and water quality, not strong evidence that a relationship exists. A Spearman rank correlation 
coefficient of 0.4 was used herein to identify explanatory variables with strong correlations.  

Graphical Analysis 
Figure 2.3-4 outlines how the screening against BC WQGs and EVWQP benchmarks and Spearman rank 
correlation were used to identify explanatory variables for graphical analysis.  
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Figure 2.3-4: Decision framework for inclusion of endpoints and explanatory variables in the graphical analysis.  

 
Note: BC WQG = British Columbia water quality guideline; PCs = principal components; ∑TU = sum of toxic units. Order constituents 
are screened against lowest level 1 EVWQP benchmarks, nickel is screened against the interim screening value of 5 µg/L per 
concordance at the March 2019 EMC meeting, and all other constituents are screened against applicable BC WQGs. 

For constituents with significant correlations, screening results in tests categorized as possible or likely were 
reviewed. Constituents with concentrations lower than the chronic BC WQG were not carried forward for graphical 
analysis.13 If the concentration was greater than a chronic BC WQG or if the constituent did not have a chronic BC 
WQG, then the constituent was carried forward to the graphical analysis.  

Graphical analysis (endpoint responses plotted against explanatory variables) was conducted for all Order 
constituents (cadmium, selenium, nitrate, sulphate)14, and for all other constituents that had statistically significant 
correlations and that were either greater than a chronic BC WQG or did not have a chronic BC WQG. PC scores 
and ∑TUs with statistically significant correlations were also included in the graphical analysis as a combined 
indicator of exposure to mine-influenced water (PC scores) or a combined indicator of potential mixture effects 
(∑TUs). For constituents that lack a chronic BC WQG but are commonly assessed as a component of total 
dissolved solids (TDS) (e.g., calcium), the individual constituents were not plotted; instead, responses were 
plotted against the concentration of TDS. Concentration-response plots were visually examined to assess the 
consistency of correspondence between constituent concentrations and test responses. A consistent 

 
13 Nickel was an exception to this rule because recent studies conducted by Teck have indicated potential effects attributable to nickel at 
concentrations lower than the BC WQG. 
14 Order constituents were included in the graphical analysis even if no statistically significant correlation was present because these 
constituents are the most consistent and widespread indicators of mine-influenced water quality in the Elk Valley.  
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concentration-response relationship is visually apparent when there is broad overlap in responses measured in 
different tests but at similar concentrations.  

Identification of Potential Contributors to Toxicity 
Results from TIEs, screening against BC WQGs and EVWQP benchmarks, Spearman rank correlations, and 
graphical analysis were reviewed together for each test categorized as a possible or likely adverse effect to 
identify potential contributors to adverse responses.  

For water quality, if the concentration of a constituent in a test categorized as possible or likely adverse effect was 
low, then it was considered unlikely to be causing toxicity, provided that both: 

 the measured concentration was lower than concentrations measured in reference tests and tests 
categorized as no adverse response; and 

 the BC WQG or lowest level 1 EVWQP benchmark for the constituent (if available) was not dependent on 
modifying factors (e.g., hardness). 

Conversely, to evaluate whether the constituent could be contributing to observed effects, published toxicity data 
were reviewed if: 

 a test categorized as possible or likely was higher than concentrations measured in reference tests and tests 
categorized as no adverse response and greater than BC WQG or lowest level 1 EVWQP; or 

 the concentration was greater than a BC WQG or lowest level 1 EVWQP benchmark dependent on 
modifying factors; or 

 a constituent in a test categorized as possible or likely was higher than concentrations measured in 
reference tests and tests categorized as no adverse response and no BC WQG is available. 

Explanatory variables (i.e., ∑TUs, PC scores) identified as having statistically significant Spearman rank 
correlations and/or exhibited consistent exposure-response relationship in the graphical analysis were discussed 
for tests categorized as possible or likely to determine if they potentially contributed to toxicity. 

2.3.5 Comparison of 2019 Results to Previous Years 
Similarities and differences were summarized between test results in the 2019 program and previous programs 
(2015 to 2018), focusing on the incidence of adverse responses by season and station. The objectives for this 
comparison were to identify potential seasonal patterns (i.e., were adverse responses observed in the same 
quarter and test species in 2019 and previous years?) and potential causation patterns (i.e., were adverse 
responses attributed to the same constituents in 2019 and previous years?). Results were summarized by test 
species/endpoint and test site, as described below. 
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To summarize by test species and endpoint, mean responses in chronic toxicity tests were plotted against time for 
all endpoints. Responses were control normalized for all endpoints except P. subcapitata cell yield 
(Section 2.3.2.1). Local and regional NRs, developed using the approach described in the Section 2.3.2.3, were 
shown on plots to illustrate the normal range of test organism responses observed in reference waters tested in 
2015 to 2019 inclusive. As was done for the evaluation of 2019 test results (Section 2.3.3), test sites were paired 
with a single reference for comparison to the local NR. Therefore, three to four plots were made for each 
endpoint. For H. azteca, O. mykiss, and P. promelas, three plots were made for each endpoint: one for the 
Fording River reference and its paired test sites, one for the Elk River reference and its paired test sites, and one 
for the Michel Creek reference and its paired test sites. For C. dubia and P. subcapitata, a fourth plot was made 
for each endpoint for South Line Creek and its paired test sites. Regional NRs were shown on all plots. An 
example data plot is shown in Figure 2.3-3 (2019 responses) and is annotated to explain how data plots were 
interpreted in Section 3.5 (2015 to 2019 responses). The symbols on each plot indicate whether the mean 
response was categorized as no (circle), possible (diamond), or likely (triangle). Categories were based on those 
provided in each annual report (i.e., tests were not re-categorized based on the method revisions used for the 
2019 results). Due to the differences in the details of the statistical interpretations in each annual report, these 
interannual comparisons are semi-quantitative and should only be used to identify broad patterns rather than 
precise or detailed comparisons. 

To summarize by test site, test categories were plotted against time for all endpoints. The symbols on each plot 
indicate whether the test endpoint was categorized as no (circle), possible (diamond), or likely (triangle). 
Categories were based on those provided in each annual report (i.e., tests were not re-categorized based on the 
methods used for the 2019 results). For tests categorized as possible or likely, symbols are annotated where a 
potential toxicant was identified. 
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3.0 RESULTS 
3.1 Quality Assurance/Quality Control 
Detailed laboratory quality assurance/quality control (QA/QC) information is provided in the Nautilus reports 
(Appendix B). The following bullets summarize QA/QC information for all quarterly and semi-annual tests: 

 Health histories of the test organisms used in the exposures were acceptable and met requirements of the 
test protocols. 

 Water quality constituents remained within ranges specified in the protocol throughout the tests. 

 Tests met all control acceptability criteria, except for the Q2 H. azteca test. Control survival and weight did 
not meet the acceptability criteria, so the test was re-started in Q3 (Appendix B-2 and B-3). In the Q1 H. 
azteca test, organisms were smaller (average dry weight of 0.11 mg) than the recommended average of 
0.15 mg (Appendix B-1). However, because the reference toxicant test fell within the historical value of mean 
and standard deviation, the laboratory deemed the sensitivity of the organisms to be appropriate 
(Appendix B-1) and the Q1 results were accepted for use in statistical analysis.  

 Results of reference toxicant tests fell within the acceptable range for organism performance of mean and 
two standard deviations based on historical results obtained by the laboratory (i.e., sensitivity of organisms 
used in the tests was acceptable), except for the following: 

 Q3 P. subcapitata test—The reference toxicant result for growth (IC50 = 25.1 µg/L zinc) was marginally 
below the historical two standard deviation range (IC50 = 25.7 to 38 µg/L zinc) but was within three 
standard deviations of the historical mean; this is expected to occur by chance alone in 5% of cases 
(Appendix B-3). The laboratory investigated the health histories of P. subcapitata and found all testing 
and culturing procedures were followed appropriately, and the Q3 results were considered to be 
acceptable.  

 There were no deviations from the test methodologies, except for the following:  

 Planned modification to the C. dubia test duration—tests were extended to 8 days to support the 
evaluation of potential brood impacts on reproductive output (see details in Section 2.3.3). The 
Environment Canada test protocol specifies that test duration must be 7 ± 1 day, with the test being 
terminated on the day that at least 60% of control organisms have produced three broods. To better 
evaluate potential effects on brood patterns, the laboratory was instructed to extend the test to 8 days, 
regardless of the timing of controls reaching 60% with three broods, and separate statistics were 
conducted for the alternate test termination. However, the results reported in the main body of the 
laboratory reports and in the statistical analyses conducted herein are based on the protocol test 
method. 

 Planned modification to the H. azteca method—All site waters were supplemented with 25 mg/L chloride 
and 0.02 mg/L bromide using NaCl and NaBr according to recommendations of the Hyalella Advisory 
Group (chaired by Chris Ingersoll, United States Geological Survey) (Norberg-King et al. 2014) because 
low concentrations of these halides are known to impair growth of this species (Appendix B).  

 Planned modification to the P. promelas and O. mykiss tests—Tests were conducted on copper-
amended samples (up to 20 µg/L depending on site-specific toxicity-modifying factors) to reduce 
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potential adverse effects caused by fungi and microbes that have previously been observed in Elk Valley 
samples (Appendix B).  

 O. mykiss tests—Eggs were exposed using a blocked design (i.e., eggs from one fish were used for 
replicate A of each test concentration, eggs from the second fish for replicate B, and so on); this 
approach deviates from the Environment Canada test method, which indicates that the eggs should be 
pooled prior to testing (Appendix B). This modification is appropriate because it reduces the risk of non-
viable eggs affecting the test results (Appendix B). Pooling of eggs without blocking introduces a higher 
risk that the test will yield a negative control failure, or have a large uncertainty related to inconsistent 
egg quality that is dispersed throughout the test results (Appendix B). In Q2, eggs in one of the four 
replicates were considered poor quality, producing consistently lower results for survival across all 
samples; therefore, data from this replicate were excluded from statistical analysis (Appendix B-2). The 
modified test procedure in Q2 therefore avoided incorporation of additional variance associated with egg 
quality. 

 Amending site water with copper successfully curtailed fungal growth in most P. promelas tests and all 
O. mykiss tests. Due to a laboratory miscommunication in Q1, 4 of 11 tests (FR_FRCP1, FR_FRABCH, 
GH_FR1, and CM_MC2) were amended with 10 and 20 µg/L; amendments with 20 µg/L copper only were 
planned for these tests. This miscommunication did not affect test reliability, as it only resulted in additional 
information generated. No microbial effects were observed in FR_FRCP1, GH_FR1, and CM_MC2 tests; 
results were similar in samples amended with 10 and 20 µg/L copper. For these three tests, results for the 
higher copper amendment (20 µg/L) were used herein for statistical analyses. 

 A few of the tests with P. promelas exhibited indications of microbial influence, in spite of additional of copper 
up to a maximum of 20 µg/L. This was recognized in advance to be a possibility, because the copper 
concentration was established to avoid amendment that could introduce toxicity from copper itself. 

 Q1 FR_FRABCH test (Appendix B-1)— In the FR_FRABCH tests, copper amendments of 10 and 
20 µg/L both had evidence of microbial growth associated with Sporadic Mortality Phenomenon. 
Microbial growth was noted by the laboratory through visual inspection of the test organisms in the 
exposure vessels during daily replenishments and/or at test termination. The Q1 FR_FRABCH test was 
excluded from statistical analyses conducted herein.  

 Q3 tests (Fording River reference, FR_FRCP1, FR_FRABCH, CM_MC2, LC_LCDSSLCC)—Microbial 
growth was observed in association with mortalities in the Fording reference test amended with 15 µg/L 
copper and FR_FRCP1, FR_FRABCH, CM_MC2, and LC_LCDSSLCC tests amended with 20 µg/L 
copper. It appears that 15 to 20 μg/L copper in Q3 was insufficient to curtail microbial growth in these 
tests. Reference and test sites with evidence of microbes were excluded from statistical analyses 
conducted herein.  

As discussed at the March 2020 EMC conference call, Nautilus is preparing a protocol that outlines the 
laboratory’s approach to identify microbial interferences in fathead minnow and rainbow trout tests. It is 
anticipated that this protocol will be submitted to the EMC in Q2 2020.  

 Containers with site water were labelled appropriately, except for two containers (FR_FRABCH and 
FR_FRCP1) during the second week of sample receipt in Q1 (Appendix B-1). Each had two labels attached 
identifying the sample as both FR_FRABCH and FR_FRCP1. Conductivity was measured in these samples 
and cross-referenced with values from the previous week to determine the correct sample identification for 
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each site. The laboratory was able to determine the correct identification using this method, as there was an 
approximate 3-fold difference in conductivity in these samples (Appendix B-1).In Q4, C. dubia survival in the 
Fording River reference test was 50%, although reproduction on the surviving organisms did not appear to 
be impaired. The laboratory noted this mortality rate as unusual and repeated the test twice using Fording 
River reference water samples from the first and second weeks of the Q4 testing period. Both re-tests 
showed no adverse effect, indicating the original test response was anomalous. As per recommendations 
from the laboratory, C. dubia results from the original Fording reference test were excluded, and results from 
the re-test using the Fording River reference water sample collected in the first week was included in 
statistical analyses conducted herein. 

 

3.2 Sources of Variance in Test Water 
3.2.1 Organism Performance 
Performance in the negative laboratory control varied by less than 25% across quarters for all species and 
endpoints, except for P. subcapitata cell yield (55%), H. azteca dry weight (318%), and P. promelas biomass 
(52%). For H. azteca tests, the variance is due to lower dry weights observed in Q1, where the mean dry weight 
for laboratory control (0.11 mg) was small relative to Q3 (0.39 mg) and Q4 (0.46 mg). However, the variance did 
not result in any atypical signs of toxicity; no adverse responses were observed in Q1 tests for H. azteca dry 
weight. For other endpoints, laboratory control performance in 2019 quarterly tests varied from 0% (P. promelas 
development and O. mykiss length) to 22% (C. dubia survival). Although variability for most endpoints was small, 
control normalization was used to reduce the variability in test organism performance among 2019 batches.  

Raw results and control normalized results (for all endpoints except P. subcapitata cell yield) are presented in 
Section 3.3. Analyses presented herein are based on control normalized results.  

3.2.2 Organism Sensitivity 
Reference toxicant results from quarterly reports (Appendix B) are plotted in Figure 3.2-1.  

Most (77%) of the reference toxicant results fell close to the historical mean (i.e., within 20% of the historical 
mean), indicating that test organism sensitivity was usually stable (Figure 3.2-1). The largest positive deviation 
from the historical mean was observed in Q2 for O. mykiss viability (180% of the historical mean) and the largest 
negative deviation was observed in Q1 for P. promelas survival (53% of the historical mean). Despite these 
deviations from the historical mean, all reference toxicant results were within two standard deviations of the 
historical mean (which is considered an appropriate sensitivity by the laboratory [Appendix B]), except for P. 
subcapitata growth in Q3. The observed IC50 for P. subcapitata growth with the reference toxicant zinc in Q3 was 
25.1 µg/L, just outside the range of two standard deviations of the historical mean (25.7–38.0 µg/L). Most 
endpoints were not consistently above or below the historical mean, with the exception of O. mykiss viability, 
which was above the historical mean in both Q2 and Q4, but within two standard deviations. Overall, test 
organism sensitivity does not appear to be a confounding factor of variability in the interpretation of toxicity testing 
results among test batches. 
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Figure 3.2-1: Reference toxicant data from 2019 laboratory reports (Appendix B). 

 
Note: IC50 = concentration resulting in 50% inhibition; IC25 = concentration resulting in 25% inhibition; LC50 = concentration resulting in 50% 

lethality; EC50 = concentration resulting in 50% effect. Dashed line indicates reference toxicant result is equal to the mean historical 
effect concentration. 

3.2.3 Background Conditions (Normal Ranges) 
As outlined in Section 2.3.2, local and regional NRs were developed for mean responses in reference waters. 
Development of NRs was intended to address potential confounding effects of background water quality and its 
effect on test responses. The following sections present the results of the evaluation of background conditions for 
each endpoint, concluding with a statement on how the reference responses may influence the interpretation of 
test responses. 

3.2.3.1 Ceriodaphnia dubia 
Mean control normalized responses for C. dubia tests in reference waters are plotted in Figure 3.2-2 (survival) 
and Figure 3.2-3 (reproduction). Results are as follows: 

 Mean survival ranged from 80% to 111% in reference tests (Figure 3.2-2). Mean survival was similar across 
references, which resulted in broad overlap in the regional NR (85% to 112%) and the local NRs for the Elk 
(82% to 110%), Fording (92% to 110%), Michel (82% to 112%), and South Line (82% to 115%).  

 Mean reproduction ranged from 68% to 131% in reference tests (Figure 3.2-3). Mean reproduction was 
generally variable across years and across references, except for Q1 to Q4 2015, Q4 2016 and Q4 2017, 
where mean reproduction was similar across references (i.e., <20% difference). The regional NR (65% to 
127%) and local NRs for the Elk (63% to 122%), Fording (75% to 125%), Michel (59% to 138%), and South 
Line (65% to 112%) had broad overlap.  

The evaluation of long-term reference responses for C. dubia tests indicates that, in any round of quarterly 
testing, one or more reference stations may yield a mean reproduction response that differs from the other 
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reference waters. However, there was no long-term systematic difference in mean reproduction among reference 
stations, which is expected because the water quality at all reference stations is broadly similar. There are some 
fluctuations in mean reproduction over time (e.g., Q1 and Q2 2019 mean reproduction was slightly lower than the 
long-term average). In aggregate, these findings indicate that comparisons to regional mean reproduction (at all 
references) within a batch provide the most reliable basis for identifying deviations form normal reproduction.  

  
Figure 3.2-2: Mean results for C. dubia survival in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart. 
 
 
Figure 3.2-3: Mean results for C. dubia reproduction in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart. 
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3.2.3.2 Pseudokirchneriella subcapitata  
Mean cell yield ranged from 46 ×104 to 170 ×104 cells/mL in reference tests (Figure 3.2-4). Mean cell yield was 
similar across references, except: (1) in Q2 2017 when cell yield in the Michel Creek reference was approximately 
15% to 20% higher than the Elk and Fording references; and (2) in Q2 2018 when cell yield in the Elk, Michel, and 
South Line references were approximately 90% to 100% higher than the Fording reference. In 2019, cell yield was 
variable across quarters. In Q1 and Q3, mean cell yield in references was 46% to 170% lower than mean cell 
yield in references in Q2 and Q4. Lower cell yield in these quarters contributed to wide normal ranges for the 
regional NR (55 to 176 ×104 cells/mL) and local NRs for the Elk (53 to 177 ×104 cells/mL), Fording (65 to 171 
×104 cells/mL), Michel (50 to 187 ×104 cells/mL), and South Line (47 to 160 ×104 cells/mL). In Q3 2019, cell yield 
in the laboratory control (49.6 ×104 cells/mL) was approximately 40% lower than the Fording River reference (69.5 
×104 cells/mL) and similar to cell yield in the other reference waters (Michel Creek = 48 ×104 cells/mL; South Line 
Creek = 51.4 mg/L ×104 cells/mL; Elk River = 45.6 ×104 cells/mL). 

Because cell yield is the only endpoint that is not control normalized (per discussions with EMC), mean cell yield 
in the negative laboratory control is also shown on Figure 3.2-4. In all but one quarter (Q3 2019), cell yield in 
reference tests was approximately 2 to 5 times higher than cell yield in the negative laboratory control, which 
ranged from 29 to 50 ×104 cells/mL. This finding is not unusual, since the higher ionic strength associated with the 
reference waters would be expected to stimulate cell growth of this species relative to the low ionic strength 
associated with the laboratory control water (Appendix B).  

The pattern of reference responses for P. subcapitata in 2019 suggests that temporal variation in organism 
sensitivity might be a confounding factor. The lower cell yields in Q1 and Q3 2019, which were the two lowest cell 
yields across the entire period of record for all reference stations, introduce additional uncertainty in the 
interpretation. As noted in the laboratory report (Appendix B-3), the Q3 2019 results were unusual compared to 
prior rounds of testing, in which site waters have typically exhibited increased growth relative to the laboratory 
control. The laboratory noted no changes in methodology in the Q3 2019 test, so it is not known why the 
stimulation in previous rounds of testing was not apparent in Q3 2019. The pattern of reduced cell yield was 
observed consistently across all reference waters, indicating that the result is not a result of water quality 
variations among references, but rather a factor related to organism sensitivity variations among batches. In 
previous rounds of testing with this species, the cell yield has covaried among reference stations (e.g., Elk River 
reference and Fording River reference yields have exhibited strong correlation), but the degree of temporal 
variation was greater in 2019 relative to previous years. Adjustment of the site water responses to the reference 
water responses helps to control for temporal variations, but it is not known whether the reduced cell yield was 
experienced equally between the site waters and reference waters. The effect of these unusual results on the 
interpretation of 2019 data, and particularly the Q3 2019 test site results, is discussed in Section 3.3.1.2. 

 



April 2020  

 

 
 

 34 

 

Figure 3.2-4: Mean results for P. subcapitata cell yield in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on the bar chart. 

 
3.2.3.3 Hyalella azteca 
Mean control normalized responses for H. azteca tests in reference waters are plotted in Figure 3.2-5 (survival) 
and Figure 3.2-6 (dry weight). Results are as follows: 

 Mean survival extended from 67% to 109% in reference tests (Figure 3.2-5). Mean survival was similar 
among references in most quarters and years. Exceptions to this were Q3 2018, when survival for South 
Line Creek was approximately 30% lower than Elk, Fording, and Michel references, and Q1 2019, when 
survival for Fording and Elk River were approximately 20 to 30% below Michel reference. Lower survival in 
these tests contributed to the local NRs for Elk (72% to 119%), Fording (80% to 112%), and South Line 
(68% to 107%) extending below the Michel NR (83% to 107%). The regional NR was 76% to 114%. The 
local NR for South Line Creek should be considered preliminary because only five values are available.  

 Mean weight extended from 35% to 180% in reference tests (Figure 3.2-6). Except for Q2 and Q4 2017 and 
Q1 and Q2 2018, mean weight was variable across references tested in the same quarter. Some examples 
include Q1 2019 when mean weight in the Michel Creek reference was approximately 40% higher than the 
Elk and Fording references, and Q4 2019 when mean weight in the Fording River reference was 
approximately 50% to 85% higher than the Elk, Fording, and South Line references. The high variability in 
Q3 2017, Q3 and Q4 2018, and Q1, Q3, and Q4 2019 resulted in wide normal ranges for the regional NR 
(41% to 151%) and local NRs for the Elk (40% to 153%), Fording (44% to 153%), and Michel (49% to 
152%). The local NR for South Line Creek (57% to 143%) should be considered preliminary because only 
five values are available. 

The pattern of reference responses for H. azteca in 2019 indicates that the mean organism sensitivity was similar 
in 2019 to previous years, but the high variability among reference waters has continued into 2019. There are no 
long-term systematic differences among references over the long term, as reflected in the similar normal ranges 
among references, but the differences within a batch of quarterly can be large. In aggregate, these findings 
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indicate that comparisons to regional mean reproduction (at all references) within a batch provide the most 
reliable basis for identifying deviations form normal H. azteca survival and growth. 

Figure 3.2-5: Mean results for H. azteca survival in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart. 

Figure 3.2-6: Mean results for H. azteca weight in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart. 
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3.2.3.4 Oncorhynchus mykiss 
Mean control normalized responses for O. mykiss tests in reference waters are plotted in Figure 3.2-7 (survival), 
Figure 3.2-8 (viability), Figure 3.2-9 (length), and Figure 3.2-10 (weight). Results are as follows: 

 Mean survival extended from 61% to 106% in reference tests (Figure 3.2-7). Although mean survival has 
previously been variable in reference waters tested in the same quarter (e.g., Q2 2015 to 2017), mean 
survival was similar in 2019 reference tests. It is possible that the copper amendment helped to reduce 
microbial toxicity in water samples (including reference), which would be expected to reduce the variability in 
responses. The regional NR (77% to 111%) and local NRs for the Elk (70% to 117%), Fording (78% to 
107%), Michel (82% to 108%), and South Line (92% to 102%) had broad overlap. The local NR for Michel 
Creek and South Line Creek should be considered preliminary because only four values are available for 
each reference site. 

 Mean viability extended from 62% to 107% in reference tests (Figure 3.2-8). Although mean viability has 
previously been variable in reference waters tested in the same quarter (e.g., Q2 2015 to 2017), mean 
viability was similar in 2019 reference tests. The regional NR (77% to 113%) and local NRs for the Elk (71% 
to 118%), Fording (79% to 107%), Michel (79% to 109%), and South Line (91% to 107%) had broad overlap. 
The local NRs for Michel Creek and South Line Creek should be considered preliminary because only four 
values are available for each reference site. 

 Mean length extended from 92% to 110% in reference tests (Figure 3.2-9). Mean length was similar across 
references, which resulted in broad overlap in the regional NR (95% to 108%) and the local NRs for the Elk 
(94% to 109%), Fording (95% to 108%), Michel (98% to 107%), and South Line (95% to 107%). The local 
NRs for Michel Creek and South Line Creek should be considered preliminary because only four values are 
available for each site. 

 Mean weight extended from 94% to 111% in reference tests (Figure 3.2-10). Mean weight was similar across 
references, which resulted in broad overlap in the regional NR (96% to 111%) and the local NRs for the Elk 
(94% to 112%), Fording (96% to 109%), Michel (98% to 110%), and South Line (98% to 110%). The local 
NRs for Michel Creek and South Line Creek should be considered preliminary because only four values are 
available for each site. 

The pattern of reference responses for O. mykiss in 2019 indicates that the mean organism sensitivity was 
broadly similar in 2019 to previous years, but with reduced variability in reference response for survival and 
viability endpoints relative to the first three years of testing. There are no long-term systematic differences among 
reference site performances over the long term, as reflected in the similar normal ranges among references, and 
all test endpoints exhibited low variance among the four reference waters in 2019. In aggregate, these findings 
indicate that comparisons to regional mean reproduction (at all references) within a batch provide the most 
reliable basis for identifying deviations from normal O. mykiss survival and development. Because the differences 
among references were minor, the statistical analyses are relatively insensitive to the use of local or regional 
normal ranges. 
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Figure 3.2-7: Mean results for O. mykiss survival in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. The Q4 2017 tests were removed from reference 
envelope calculations because microbial effects were observed in these tests. Sample size for each normal range is provided on the bar chart. 

Figure 3.2-8: Mean results for O. mykiss viability in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. The Q4 2017 tests were removed from reference 
envelope calculations because microbial effects were observed in these tests. Sample size for each normal range is provided on the bar chart. 
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Figure 3.2-9: Mean results for O. mykiss length in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. The Q4 2017 tests were removed from reference 
envelope calculations because microbial effects were observed in these tests. Sample size for each normal range is provided on the bar chart. 

Figure 3.2-10: Mean results for O. mykiss weight in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. The Q4 2017 tests were removed from reference 
envelope calculations because microbial effects were observed in these tests. Sample size for each normal range is provided on the bar chart. 
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3.2.3.5 Pimephales promelas 
Mean control normalized responses for P. promelas tests in reference waters are plotted in Figure 3.2-11 (hatch), 
Figure 3.2-12 (survival), Figure 3.2-13 (biomass), Figure 3.2-14 (length), and Figure 3.2-15 (normal development). 
These figures show results of copper-amended tests only. Results are as follows: 

 Mean hatch extended from 97% to 107% in reference tests (Figure 3.2-11). Mean hatch was similar across 
references, which resulted in broad overlap in the regional NR (96% to 104%) and the local NRs for the Elk 
(97% to 103%), Fording (95% to 107%), and Michel (98% to 101%). The local NR for South Line Creek 
could not be calculated because mean hatch was 100% in both tests. 

 Mean survival extended from 60% to 116% in reference tests (Figure 3.2-12). Mean survival was similar in 
Fording River reference tests. Mean survival was lower in the Elk tests in Q3 2017, Q1 2018, and Q3 2018, 
Michel tests in Q4 2017 and Q1 2019, and the South Line test in Q3 2019. Lower survival in these tests 
contributed to the local NRs for Elk (61% to 109%), Michel (57% to 123%), and South Line (50% to 102%) 
extending below the Fording NR (86% to 110%). The regional NR was 63% to 118%. The local NR for South 
Line Creek should be considered preliminary because only two values are available. 

 Mean biomass extended from 54% to 130% in reference tests (Figure 3.2-13). Mean biomass was lower in 
the Q3 2018 Elk test, the Q4 2018 Michel test, and the Q3 2019 South Line Creek test. Lower survival in 
these tests contributed to the local NRs for Elk (52% to 132%), Michel (58% to 125%), and South Line (61% 
to 89%) extending below the Fording NR (74% to 124%). The regional NR was 59% to 127%. The local NR 
for South Line Creek should be considered preliminary because only two values are available. 

 Mean length extended from 82% to 109% in reference tests (Figure 3.2-14). Mean length was similar across 
references, which resulted in broad overlap in the regional NR (84% to 114%) and the local NRs for the Elk 
(84% to 114%), Fording (85% to 109%), Michel (82% to 109%), and South Line (91% to 96%). The local NR 
for South Line Creek should be considered preliminary because only two values are available. 

 Mean normal development ranged from 98% to 107% in reference tests (Figure 3.2-14). Mean normal 
development was similar across references, which resulted in broad overlap in the regional NR (97% to 
103%) and the local NRs for the Elk (98% to 102%), Fording (99% to 101%), and Michel (96% to 106%). 
The local NR for South Line Creek could not be calculated because mean normal development was 100% in 
both tests. 

The pattern of reference responses for P. promelas in 2019 indicates that the mean organism sensitivity was 
broadly similar in 2019 to previous years for most endpoints, but with lower reference survival in 2019. Even with 
a subset of reference results removed (due to clear evidence for microbial interference) the remaining reference 
stations averaged approximately 20% lower survival than the long-term average. There are no long-term 
systematic differences among reference site performances, as reflected in the similar normal ranges among 
references (except Line Creek, which has only two observations). Variation was high among reference for the 
biomass endpoint, but with no consistent pattern among years. In aggregate, these findings indicate that 
comparisons to regional mean reproduction (at all references) within a batch provide the most reliable basis for 
identifying deviations form normal P. promelas survival and development. 
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Figure 3.2-11: Mean results for P. promelas hatch in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized; n/a = normal range could not be calculated due to low variance. Blue shading on scatterplot is the regional 
normal range. The following tests were excluded from normal range calculations: Q1 2016 (test waters were not amended with copper), Q4 
2016 (dissolved oxygen concentrations fell below typical levels), Q2 2018 for Fording and Elk and Q3 2019 for Fording (microbial effects were 
observed in these tests). Sample size for each normal range is provided on the bar chart. 

Figure 3.2-12: Mean results for P. promelas survival in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. The following tests were excluded from normal 
range calculations: Q1 2016 (test waters were not amended with copper), Q4 2016 (dissolved oxygen concentrations fell below typical levels), 
Q2 2018 for Fording and Elk and Q3 2019 for Fording (microbial effects were observed in these tests). Sample size for each normal range is 
provided on the bar chart. 

0

20

40

60

80

100

120

Regional
0

20

40

60

80

100

120

P
. p

ro
m

el
as

 H
at

ch
 (C

N
)

Elk Fording Michel South Line

27 8 9 8

0

20

40

60

80

100

120

n/a
2

Q2 Q3

2016

Q1Q2 Q3 Q4

2017

Q1 Q2 Q3 Q4

2018

Q1 Q3

2019

0

20

40

60

80

100

120

140

Regional
0

20

40

60

80

100

120

140

P
. p

ro
m

el
as

 S
ur

viv
al

 (
C

N
)

Elk Fording Michel South Line

27
8

9
8

0

20

40

60

80

100

120

140

2

Q2 Q3

2016

Q1 Q2 Q3 Q4

2017

Q1 Q2 Q3 Q4

2018

Q1 Q3

2019



April 2020  

 

 
 

 41 

 

Figure 3.2-13: Mean results for P. promelas biomass in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. The following tests were excluded from normal 
range calculations: Q1 2016 (test waters were not amended with copper), Q4 2016 (dissolved oxygen concentrations fell below typical levels), 
Q2 2018 for Fording and Elk and Q3 2019 for Fording (microbial effects were observed in these tests). Sample size for each normal range is 
provided on the bar chart. 

Figure 3.2-14: Mean results for P. promelas length in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th 
percentile) are shown as bars (right panel). 

 
Notes: CN = control normalized. Blue shading on scatterplot is the regional normal range. The following tests were excluded from normal 
range calculations: Q1 2016 (test waters were not amended with copper), Q4 2016 (dissolved oxygen concentrations fell below typical levels), 
Q2 2018 for Fording and Elk and Q3 2019 for Fording (microbial effects were observed in these tests). Sample size for each normal range is 
provided on the bar chart. 
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Figure 3.2-15: Mean results for P. promelas development in Elk River reference, Fording River reference, Michel Creek 
reference, and South Line Creek reference tests (left panel).  

 
Notes: CN = control normalized; n/a = normal range could not be calculated due to low variance. Blue shading on scatterplot is the regional 
normal range. The following tests were excluded from normal range calculations: Q1 2016 (test waters were not amended with copper), Q4 
2016 (dissolved oxygen concentrations fell below typical levels), Q2 2018 for Fording and Elk and Q3 2019 for Fording (microbial effects were 
observed in these tests). Sample size for each normal range is provided on the bar chart. 

3.2.4 Variation in Concentrations of Toxicants (Coefficients of Variation) 
Coefficients of variation are presented in Appendix C. CVs were below 0.25 for most constituents, indicating that 
variability in concentrations among weekly refresh samples is generally low. This finding is consistent with 
previous investigations of variance in water quality constituents, in which only minor variations have been 
observed over a few weeks duration (i.e., the duration of the longest toxicity test in the Permit-based test 
program) relative to the larger seasonal variations. When constituent concentrations were greater than BC WQGs 
or lowest level 1 EVWQP benchmarks, CVs were generally either below 0.25 or comparable to CVs measured at 
reference locations for the same quarter and test. Some exceptions were observed, listed below by species: 

 H. azteca—Q1 FR_FRCP1 (sulphate, total selenium, total uranium), Q4 FR_FRCP1 (sulphate, total 
selenium), Q3 and Q4 LC_LC3 and Q4 LC_LCDSSLCC (total selenium). 

 O. mykiss—Q2 FR_FRCP1 (total selenium), Q4 FR_FRCP1 (sulphate, total selenium), Q4 GH_ERC 
(dissolved copper), Q4 LC_LC3 and Q4 LC_LCDSSLCC (total selenium). 

 P. promelas—Q1 FR_FRCP1 (sulphate, nitrate, total selenium, total uranium), Q1 EV_MC2, Q1 EV_HC1, 
Q3 LC_LC3 (total selenium). 

This source of variance is not expected to affect the overall interpretation of the quarterly and semi-annual toxicity 
testing program because weekly refresh samples were screened individually against chronic BC WQGs and 
EVWQP benchmarks (see Section 2.3.4), so constituents potentially contributing to observed responses were 
captured in the overall causation assessment. 
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3.3 Evaluation of 2019 Results 
Raw results (mean and standard deviation) are presented in Table 3.3-1. Control normalized results (mean and 
standard deviation for all species except P. subcapitata) are presented in Table 3.3-2. Categories for 2019 test 
results (no, possible, or likely adverse response) are discussed below by test species (Section 3.3.1) and by test 
site (Section 3.3.2).  
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Table 3.3-1: Results of Quarterly and Semi-Annual Toxicity Tests—Raw Results(a) 

Quarter Location 
C. dubia P. subcapitata H. azteca P. promelas (b) O. mykiss 

% Survival Reproduction 
(Protocol) 

Reproduction 
(8-day Test) 

Cell Yield [x 104 
cells/mL] % Survival Dry weight [mg] % Hatch % Survival Biomass [mg] Length [mm] % Normal 

Development % Survival % Viability Length [mm] Wet Weight 
[mg] 

Q1 

Laboratory control 100 25.3 ± 5.5 25.3 ± 5 32.0 ± 2.7 90.0 ± 14.1 0.11 ± 0.03 10: 100 
20: 96.7 ± 3.8 

10: 95.0 ± 6.4 
20: 83.3 ± 15.9 

10: 2.2 ± 0.1 
20: 1.6 ± 0.2 

10: 10.9 ± 0.2 
20: 10.4 ± 0.5 

10: 100 
20: 100 

— 

Pooled Batch References 100 ± 0 24 ± 4 24 ± 4 67.2 ± 9.1 73 ± 23 0.08 ± 0.04 100 ± 0 75 ± 18 1.8 ± 0.3 10.7 ± 0.7 99 ± 3 

Fording River reference 100 22.4 ± 3.1 22.4 ± 3 60.9 ± 5.1 70.0 ± 27.4 0.07 ± 0.04 100 81.7 ± 11.4 1.8 ± 0.3 10.5 ± 0.4 100 

Elk River reference 100 24.2 ± 4.2 24.2 ± 4 59.1 ± 4.9 60.0 ± 21.2 0.07 ± 0.03 100 78.3 ± 12.6 1.9 ± 0.1 11.2 ± 0.6 100 

Michel Creek reference 90 25.9 ± 3.6 25.9 ± 4 72.1 ± 5.5 88.0 ± 8.4 0.11 ± 0.05 100 56.7 ± 13.9 1.4 ± 0.4 11.1 ± 0.5 100 

South Line Creek reference 100 23.5 ± 5.5 23.5 ± 5 76.5 ± 5.9 — 100 85.0 ± 22.0 1.8 ± 0.2 10.1 ± 0. 7 95 ± 4 

FR_FRCP1 0 0.0 ± 0.0 0 ± 0 9.5 ± 1.3 70.0 ± 20.0 0.08 ± 0.02 91.7 ± 8.4 15.0 ± 10.0 0.8 ± 0.2 13.4 ± 2.1 94 ± 13 

FR_FRABCH 100 17.6 ± 6.0 16.9 ± 6 71.8 ± 3.5 78.0 ± 14.8 0.07 ± 0.05 100 65.0 ± 44.4 1.5 ± 1.0 10.2 ± 0.2 98 ± 4 

GH_FR1 100 19.8 ± 5.9 19.8 ± 6 71.5 ± 6.5 82.0 ± 8.4 0.09 ± 0.06 100 88.3 ± 11.4 2.0 ± 0.3 10.2 ± 0.7 95 ± 4 
LC_LC5 100 24.1 ± 3.1 24.1 ± 3 76.8 ± 5.0 — 100 68.3 ± 45.7 1.5 ± 1.0 9.7 ± 0.5 100 

LC_DCDS 100 22.7 ± 4.8 22.7 ± 5 82.8 ± 5.0 — 100 95.0 ± 3.3 2.0 ± 0.2 9.7 ± 0.3 96 ± 4 

GH_ERC 100 27.0 ± 4.8 27 ± 5 63.5 ± 3.9 — 98.3 ± 3.3 48.3 ± 55.9 0.8 ± 0.9 10.2 ± 0.1 100 ± 0 

EV_HC1 100 24.3 ± 4.6 24.3 ± 5 76.8 ± 6.6 — 100 90.0 ± 11.6 1.9 ± 0.1 9.9 ± 0.3 95 ± 3 

CM_MC2 100 14.5 ± 4.3 14.5 ± 4 77.5 ± 3.1 96.0 ± 5.5 0.07 ± 0.03 100 81.7 ± 8.4 1.9 ±0.2 10.0 ± 0.6 98 ± 4 

RG_MIDAG 100 23.3 ± 1.8 23.3 ± 2 — 78.0 ± 11.0 0.05 ± 0.03 — 
EV_MC2 100 24.2 ± 4.1 24.2 ± 4 81.5 ± 2.9 — 100 93.3 ± 0.0 2.0 ± 0.2 9.6 ± 0. 3 96 ± 7 
LC_LC3 100 21.8 ± 3.0 21.8 ± 3 79.5 ± 8.0 — 100 81.7 ± 3.3 2.1 ± 0.1 10.5 ± 0.2 100 

LC_LCDSSLCC 100 23.2 ± 5.2 23.2 ± 5 81.5 ± 4.5 — 100 85.0 ± 13.7 2.0 ± 0.1 9.8 ± 0.3 98 ± 5 

Q2 

Laboratory control 100 23.5 ± 2.8  23.5 ± 3 34.4 ± 3.0 

— — 

83.3 ± 5.8 78.8 ± 8.6 21.1 ± 0.5  97.2 ± 2.1 
Pooled Batch References 100 ± 0 18 ± 4 18.3 ± 4 117.4 ± 8.6 80 ± 11 77 ± 13 21.4 ± 0.6 102 ± 6 

Fording River reference 100 18.5 ± 3.4 18.5 ± 3 113.8 ± 7.6 88.0 ± 10.6 84.7 ± 13.3 21.4 ± 0.2   98.5 ± 1.7 

Elk River reference 90 17.7 ± 4.5 17.7 ± 5 111.5 ± 6.8 77.9 ± 10.9  73.5 ± 9.1 21.9 ± 0.6 106.6 ± 8.4  

Michel Creek reference 90 17.8 ± 4.1 17.8 ± 4  123.0 ± 6.1  76.3 ± 14.9 70.6 ± 17.8 21.6 ± 0.5 105.7 ± 2.0 
South Line Creek reference 100 19.6 ± 4.2 19.3 ± 4 121.2 ± 9.0  78.1 ± 11.8 78.1 ± 11.8  20.6 ± 0.4  97.6 ± 2.5 

FR_FRCP1 100 18.7 ± 3.6  18.7 ± 4 107.5 ± 9.9 73.3 ± 3.3 68.9 ± 5.1 21.9 ± 0.1 116.1 ± 15.3 

FR_FRABCH 100 16.5 ± 3.3  16.5 ± 3 120.2 ± 5.1 61.1 ± 13.5 58.9 ± 9.6 20.2 ± 0.7 93.5 ± 7.9 

GH_FR1 100 18.8 ± 4.8 18.8 ± 5 120.5 ± 8.4 57.8 ± 8.4 55.6 ± 10.1 21.6 ± 0.8 103.5 ± 8.7 

LC_LC5 100 18.6 ± 2.0 18.6 ± 2 104.2 ± 8.0 75.8 ± 5.2 70.3 ± 9.0 21.6 ± 0.3 109.6 ± 1.2 

LC_DCDS 90 20.4 ± 7.0 20.4 ± 7 112.0 ± 7.3 79.5 ± 11.2 77.3 ± 12.7 22.2 ± 0.3 108.7 ± 5.5 
GH_ERC 80 19.2 ± 3.0 19.1 ± 3 120.0 ± 6.7 78.7 ± 20.3 75.3 ± 18.3 21.7 ± 0.7 108.0 ± 2.1 
EV_HC1 100 18.2 ± 2.2 18.2 ± 2 134.0 ± 5.1 79.5 ± 11.2 71.9 ± 10.1 21.4 ± 0.6 109.1 ± 3.8 
CM_MC2 90 16.7 ± 3.0 16.7 ± 3 113.5 ± 12.8 71.4 ± 7.0 67.2 ± 7.5 21.7 ± 0.9 107.7 ± 10.7 

RG_MIDAG 100 20.1 ± 2.4 20.1 ± 2 - - 

EV_MC2 100 19.6 ± 1.6 19.6 ± 2 105.2 ± 9.7 76.2 ± 14.0 74.0 ± 15.7 22.1 ± 0.3 105.5 ± 9.5 

LC_LC3 100 19.9 ± 2.8 19.9 ± 3 113.8 ± 11.4 76.6 ± 11.6 74.5 ± 10.6 22.0 ± 0.3 114.9 ± 8.0 

LC_LCDSSLCC 100 19.1 ± 1.5 19.1 ± 2 110.8 ± 2.6 84.2 ± 8.8 79.7 ± 11.8 21.9 ± 0.6 111.8 ± 4.6 
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Table 3.3-1: Results of Quarterly and Semi-Annual Toxicity Tests—Raw Results(a) 

Quarter Location 
C. dubia P. subcapitata H. azteca P. promelas (b) O. mykiss 

% Survival Reproduction 
(Protocol) 

Reproduction 
(8-day Test) 

Cell Yield [x 104 
cells/mL] % Survival Dry weight [mg] % Hatch % Survival Biomass [mg] Length [mm] % Normal 

Development % Survival % Viability Length [mm] Wet Weight 
[mg] 

Q3 

Laboratory control 100 21.4 ± 6.5 25.1 ± 6 49.6 ± 7.8 96.0 ± 5.5 0.46 ± 0.16 15: 100 ± 0.0 
20: 100 ± 0.0 

15: 98.3 ± 3.3 
20: 96.7 ± 3.8 

15: 2.25 ± 0.24 
20: 2.43 ± 0.16 

15: 10.2 ± 0.2 
20: 10.2 ± 0.2 

15: 100 
20: 100 

-— 

Pooled Batch References(c) 90 ± 0 18 ± 6 19.4 ± 5 53.6 ± 13.2 91 ± 12 0.44 ± 0.17 99 ± 2 73 ± 22 2 ± 0.5 10.3 ± 0.6 100 ± 0 
Fording River reference 100 20.2 ± 5.7 21.2 ± 4 69.5 ± 6.6 92.0 ± 8.4 0.36 ± 0.11 100 ± 0.0 86.7 ± 12.2 2.20 ± 0.08 10.3 ± 0.4 100 

Elk River reference 90 21.6 ± 3.3 21.6 ± 3 45.6 ± 8.9 89.1 ± 19.2 0.40 ± 0.21 98.3 ± 3.3 68.3 ± 30.5 2.00 ± 0.52 10.6 ± 0.4  100 
Michel Creek reference 100 15.7 ± 6.1 18.5 ± 4 48.0 ± 8.6 86.0 ± 8.9 0.49 ± 0.20 98.3 ± 3.3 75.0 ± 18.4 2.16 ± 0.22 10.6 ± 0.6 100 

South Line Creek reference 80 15.5 ± 6.0 16.1 ± 7 51.4 ± 13.3 98.0 ± 4.5 0.50 ± 0.14 100 ± 0.0 61.7 ± 22.0 1.52 ± 0.61 9.7 ± 0.5 100 

FR_FRCP1 90 16.1 ± 5.6  16.5 ± 5 34.5 ± 6.6 92.0 ± 11.0 0.34 ± 0.15 100 ± 0.0 61.7 ± 16.7 2.07 ± 0.19 11.1 ± 0.9 100 

FR_FRABCH 100 17.9 ± 5.6 18.4 ± 4 27.0 ± 5.5 98.0 ± 4.5 0.47 ± 0.12 98.3 ± 3.3 71.2 ± 23.8 2.26 ± 0.18 10.9 ± 1.2 100 

GH_FR1 100 19.4 ± 2.5 19.4 ± 3 26.0 ± 4.5 96.0 ± 5.5 0.51 ± 0.13 98.3 ± 3.3 83.3 ± 17.6 2.31 ± 0.18 10.4 ± 0.5 100 

LC_LC5 80 17.5 ± 7.5 18.5 ± 8 26.2 ± 1.5 78.0 ± 21.7 0.35 ± 0.19 100 ± 0.0 86.7 ± 9.4 2.04 ± 0.13 9.9 ± 0.5 100 

LC_DCDS 90 23.7 ± 3.4 23.7 ± 3 58.5 ± 6.5 90.0 ± 10.0 0.30 ± 0.11 98.3 ± 3.3 73.3 ± 18.9 1.87 ± 0.33 10.0 ± 0.2 100 

GH_ERC 90 22.0 ± 5.0 22 ± 5 56.2 ± 3.6 90.0 ± 12.2 0.39 ± 0.20 98.3 ± 3.3 78.3 ± 10.0 2.37 ± 0.14 10.7 ± 0.4 100 
EV_HC1 70 16.8 ± 7.1 16.8 ± 7 52.5 ± 3.9 84.0 ± 20.7 0.31 ± 0.17 100 ± 0.0 80.0 ± 17.2 2.06 ± 0.33 10.3 ± 0.2 100 

CM_MC2 80 18.0 ± 4.1 18 ± 4 22.8 ± 3.4 86.0 ± 13.4 0.27 ± 0.12 98.3 ± 3.3 26.7 ± 12.2 1.36 ± 0.11 13.0 ± 2.1 100 

RG_MIDAG 90 20.9 ± 5.6 20.9 ± 6 —- 94.0 ± 5.5 0.49 ± 0.26 — 

EV_MC2 100 20.5 ± 3.5 20.4 ± 3 39.2 ± 5.4 100.0 ± 0.0 0.65 ± 0.05 98.3 ± 3.3 75.0 ± 23.3 2.16 ± 0.32 10.6 ± 0.8 100 

LC_LC3 100 22.4 ± 4.2 22.4 ± 4 27.0 ± 3.6 72.0 ± 16.4 0.30 ± 0.12 100 ± 0.0 91.7 ± 12.6 2.32 ± 0.11 10.7 ± 0.3 100 

LC_LCDSSLCC 80 19.7 ± 4.9 21.5 ± 5 29.8 ± 3.3 86.0 ± 16.7 0.23 ± 0.12 100 ± 0.0 61.7 ± 11.4 1.79 ± 0.21 10.6 ± 0.6 96 ± 7 

Q4 

Laboratory control 100 20.8 ± 3.4 21.5 ± 5 40.6 ± 3.4 96.0 ± 8.9 0.39 ± 0.18 

-— 

90.0 ± 8.8 88.9 ± 9.6 21.2 ± 0.5 102.7 ± 9.9 
Pooled Batch References 100 ± 0 18.6 ± 5 20.8 ± 3 116.6 ± 9.2 92 ± 13 0.37 ± 0.22 89 ± 8 84 ± 10 20.6 ± 1 102 ± 7 
Fording River reference 100 18.8 ± 2.0 18.8 ± 2 121.6 ± 7.9 94.0 ± 8.9 0.56 ± 0.21 91.1 ± 6.9 86.7 ± 12.0 20.8 ± 0.9 102.6 ± 8.8 

Elk River reference 100 20.4 ± 5.0 21.9 ± 3 113.4 ± 7.7 96.0 ± 8.9 0.23 ± 0.09  91.1 ± 8.4 86.7 ± 3.3 19.6 ± 0.3 96.6 ± 8.0 
Michel Creek reference 100 18.1 ± 4.6 20.3 ± 3 117.9 ± 8.3 92.0 ± 11.0 0.37 ± 0.20 86.7 ± 8.8 78.9 ± 13.5 21.0 ± 1.2 102.5 ± 2.7 

South Line Creek reference 100 17.2 ± 6.0 22.1 ± 4 113.6 ± 11.6 84.0 ± 20.7 0.32 ± 0.26 87.5 ± 10.1 81.9 ± 10.6 20.9 ± 1.0 107.3 ± 7.8 
FR_FRCP1 90 17.4 ± 4.2  19.2 ± 2 103.8 ± 10.0  92.0 ± 4.5 0.14 ± 0.03 80.9 ± 3.7 76.4 ± 3.8 19.5 ± 1.7 98.1 ± 11.9 

FR_FRABCH 90 16.9 ± 3.6  19 ± 3 103.5 ± 7.2  84.0 ± 25.1 0.44 ± 0.18 75.4 ± 9.9 72.0 ± 6.6 20.9 ± 0.7 102.8 ± 11.8 

GH_FR1 100 20.0 ± 4.6 20 ± 5 119.5 ± 8.2 92.0 ± 11.0 0.41 ± 0.11 62.1 ± 14.3 57.4 ± 12.2 21.0 ± 0.9 112.0 ± 18.7 

LC_LC5 100 21.6 ± 2.6 22.7 ± 3 129.8 ± 8.5 72.0 ± 22.8 0.26 ± 0.22 74.2 ± 4.7 63.9 ± 11.1 21.2 ± 0.8 103.9 ± 2.0 

LC_DCDS 90 20.9 ± 3.7 21.5 ± 2 120.0 ± 7.0 34.0 ± 31.3 0.20 ± 0.12 65.4 ± 8.0 58.5 ± 11.5 21.3 ± 0.8 107.6 ± 3.6 

GH_ERC 90 18.1 ± 3.7 19.8 ± 3 124.8 ± 4.1 84.0 ± 20.7 0.29 ± 0.19 89.8 ± 8.9 85.3 ± 10.5 20.9 ± 0.8 106.5 ± 4.1 
EV_HC1 90 21.9 ± 2.2 21.9 ± 2 115.8 ± 3.9 82.0 ± 34.9 0.28 ± 0.23 80.0 ± 6.7 76.7 ± 8.8 21.2 ± 0.6 107.6 ± 2.6 
CM_MC2 90 17.9 ± 3.8  18.4 ± 3 111.5 ± 6.0 76.0 ± 26.1 0.21 ± 0.02 73.3 ± 8.8 66.7 ± 3.3 21.0 ± 0.7 107.5 ± 8.3 

RG_MIDAG 100 20.7 ± 3.1 20.7 ± 3 — 94.0 ± 8.9 0.32 ± 0.27 -— 
EV_MC2 80 21.2 ± 1.8 21.2 ± 2 106.8 ± 3.5  94.0 ± 8.9 0.33 ± 0.16 72.2 ± 10.2 66.7 ± 6.7 21.1 ± 0.5 103.6 ± 6.3 
LC_LC3 90 15.8 ± 4.5  15.8 ± 4 122.8 ± 8.5 64.0 ± 43.4 0.60 ± 0.1 81.4 ± 4.8 73.7 ± 15.3 21.3 ± 0.7 106.9 ± 10.2 

LC_LCDSSLCC 100 18.2 ± 3.5 19.3 ± 5 104.0 ± 10.0  70.0 ± 33.9 0.33 ± 0.20 80.8 ± 5.4 76.4 ± 3.4 21.8 ± 0.3 110.4 ± 3.0 
Notes:(a) Results presented as survival or mean ± standard deviation. Results are from laboratory reports in Appendix B. Control normalized results are provided in Table 3.3-2.  
(b) Results for copper-amended samples are provided; reference site results are samples amended with 10 to 15 µg/L. Laboratory control results are provided for laboratory control + 10 to 20 µg/L copper (Cu). 
(c) For P. promelas, the Fording River reference was excluded from pooled batch references due to microbial growth in this test. 
— = not tested; mg = milligrams; mL = millilitre; mm = millimetres;% = percent; ± = plus or minus. 
Value = result significantly lower than Fording River reference. 
Value = result significantly lower than Elk River reference. 
Value = result significantly lower than Michel Creek reference. 
Value  = result significantly lower than South Line Creek reference.  



April 2020  

 

 
 

 46 

 

Table 3.3-2: Results of Quarterly and Semi-Annual Toxicity Tests—Control normalized Results(a) 

Quarter Location 
C. dubia H. azteca P. promelas (b) O. mykiss 

Survival Reproduction 
(Protocol) 

Reproduction 
(8-day Test) Survival Dry weight Hatch Survival Biomass Length Normal 

Development Survival Viability Length Wet Weight 

Q1 

Laboratory control 100 ± 0 100 ± 22 100 ± 22 100 ± 16 100 ± 32 10: 100 ± 0 
20: 100 ± 4 

10: 100 ± 7 
20: 100 ± 19 

10: 95 ± 6 
20: 82 ± 11 

10: 100 ± 2 
20: 100 ± 5 

10: 100 ± 0 
20: 100 ± 0 

— 

Pooled Batch References 98 ± 16 95 ± 17 95 ± 17 81 ± 25 75 ± 38 100 ± 0 79 ± 19 75 ± 14 98 ± 6 99 ± 3 
Fording River reference 100 ± 0 89 ± 12 89 ± 12 78 ± 30 66 ± 36 100 ± 0 86 ± 12 79 ± 15 96 ± 4 100 ± 0 

Elk River reference 100 ± 0 96 ± 17 96 ± 17 67 ± 24 64 ± 28 100 ± 0 82 ± 13 82 ± 6 102 ± 5 100 ± 0 

Michel Creek reference 90 ± 32 102 ± 14 102 ± 14 98 ± 9 96 ± 48 100 ± 0 60 ± 15 62 ± 17 102 ± 4 100 ± 0 

South Line Creek reference 100 ± 0 93 ± 22 93 ± 22 — 100 ± 0 89 ± 23 78 ± 6 92 ± 7 95 ± 4 

FR_FRCP1 0 ± 0 0 ± 0 0 ± 0 78 ± 22 77 ± 20 95 ± 9 18 ± 12 40 ± 10 128 ± 20 94 ± 13 

FR_FRABCH 100 ± 0 70 ± 24 67 ± 23 87 ± 16 64 ± 41 103 ± 0 78 ± 53 76 ± 51 98 ± 2 98 ± 4 

GH_FR1 100 ± 0 78 ± 23 78 ± 23 91 ± 9 84 ± 55 103 ± 0 106 ± 14 104 ± 13 98 ± 6 95 ± 4 
LC_LC5 100 ± 0 95 ± 12 95 ± 12 — 100 ± 0 72 ± 48 63 ± 42 89 ± 4 100 ± 0 

LC_DCDS 100 ± 0 90 ± 19 90 ± 19 — 100 ± 0 100 ± 4 85 ± 7 88 ± 3 96 ± 4 

GH_ERC 100 ± 0 107 ± 19 107 ± 19 — 98 ± 3 51 ± 59 35 ± 40 93 ± 1 100 ± 0 

EV_HC1 100 ± 0 96 ± 18 96 ± 18 — 100 ± 0 95 ± 12 83 ± 4 91 ± 3 95 ± 3 

CM_MC2 100 ± 0 57 ± 17 57 ± 17 107 ± 6 67 ± 25 103 ± 0 98 ± 10 100 ± 9 96 ± 6 98 ± 4 

RG_MIDAG 100 ± 0 92 ± 7 92 ± 7 87 ± 12 48 ± 29 - 
EV_MC2 100 ± 0 96 ± 16 96 ± 16 — 100 ± 0 98 ± 0 88 ± 8 88 ± 3 96 ± 7 
LC_LC3 100 ± 0 86 ± 12 86 ± 12 — 100 ± 0 86 ± 4 89 ± 4 96 ± 1 100 ± 0 

LC_LCDSSLCC 100 ± 0 92 ± 21 92 ± 21 — 100 ± 0 89 ± 14 87 ± 6 90 ± 3 98 ± 5 

Q2 

Laboratory control 100 ± 0 100 ± 12 100 ± 12 

— — 

100 ± 7 100 ± 11 100 ± 2 100 ± 2 
Pooled Batch References 95 ± 22 78 ± 17 78 ± 16 96 ± 14 97 ± 16 101 ± 3 105 ± 6 
Fording River reference 100 ± 0 79 ± 15 79 ± 15 106 ± 13 107 ± 17 101 ± 1 101 ± 2 

Elk River reference 90 ± 32 75 ± 19 75 ± 19 93 ± 13 93 ± 12 104 ± 3 110 ± 9 
Michel Creek reference 90 ± 32 76 ± 17 76 ± 17 92 ± 18 90 ± 23 102 ± 2 109 ± 2 

South Line Creek reference 100 ± 0 83 ± 18 82 ± 15 94 ± 14 99 ± 15 98 ± 2 100 ± 3 
FR_FRCP1 100 ± 0 80 ± 15 80 ± 15 88 ± 4 87 ± 6 104 ± 0 119 ± 16 

FR_FRABCH 100 ± 0 70 ± 14 70 ± 14 73 ± 16 75 ± 12 96 ± 4 96 ± 8 

GH_FR1 100 ± 0 80 ± 21 80 ± 21 69 ± 10 71 ± 13 102 ± 4 106 ± 9 

LC_LC5 100 ± 0 79 ± 9 79 ± 9 91 ± 6 89 ± 11 102 ± 1 113 ± 1 
LC_DCDS 90 ± 32 87 ± 30 87 ± 30 95 ± 13 98 ± 16 105 ± 2 112 ± 6 
GH_ERC 80 ± 42 82 ± 13 81 ± 13 94 ± 24 96 ± 23 103 ± 3 111 ± 2 
EV_HC1 100 ± 0 77 ± 9 77 ± 9 95 ± 13 91 ± 13 101 ± 3 112 ± 4 
CM_MC2 90 ± 32 71 ± 13 71 ± 13 86 ± 8 85 ± 9 103 ± 4 111 ± 11 

RG_MIDAG 100 ± 0 86 ± 10 86 ± 10 — 
EV_MC2 100 ± 0 83 ± 7 83 ± 7 92 ± 17 94 ± 20 105 ± 1 108 ± 10 
LC_LC3 100 ± 0 85 ± 12 85 ± 12 92 ± 14 94 ± 13 104 ± 2 118 ± 8 

LC_LCDSSLCC 100 ± 0 81 ± 6 81 ± 6 101 ± 11 101 ± 15 104 ± 3 115 ± 5 
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Table 3.3-2: Results of Quarterly and Semi-Annual Toxicity Tests—Control normalized Results(a) 

Quarter Location 
C. dubia H. azteca P. promelas (b) O. mykiss 

Survival Reproduction 
(Protocol) 

Reproduction 
(8-day Test) Survival Dry weight Hatch Survival Biomass Length Normal 

Development Survival Viability Length Wet Weight 

Q3 

Laboratory control 100 ± 0 100 ± 30 100 ± 24 100 ± 6 100 ± 35 15: 100 ± 0 
20: 100 ± 0 

15: 100 ± 3 
20: 100 ± 4 

15: 98 ± 11 
20: 97 ± 7 

15: 100 ± 2 
20: 100 ± 2 

15: 100 ± 3 
20: 100 ± 0 

— 

Pooled Batch References(c) 93 ± 27 85 ± 27 77 ± 20 95 ± 12 96 ± 37 99 ± 3 69 ± 23 82 ± 23 101 ± 6 102 ± 0 
Fording River reference 100 ± 0 94 ± 27 84 ± 18 96 ± 9 78 ± 24 100 ± 0 88 ± 12 96 ± 4 101 ± 4 102 ± 0 

Elk River reference 90 ± 32 101 ± 15 86 ± 13 93 ± 20 88 ± 45 98 ± 3 69 ± 31 87 ± 23 104 ± 4 102 ± 0 
Michel Creek reference 100 ± 0 73 ± 29 74 ± 17 90 ± 9 108 ± 45 98 ± 3 76 ± 19 94 ± 9 104 ± 6 102 ± 0 

South Line Creek reference 80 ± 42 72 ± 28 64 ± 26 102 ± 5 109 ± 30 100 ± 0 63 ± 22 66 ± 27 95 ± 5 102 ± 0 
FR_FRCP1 90 ± 32 75 ± 26 66 ± 22 96 ± 11 75 ± 32 100 ± 0 64 ± 17 82 ± 8 109 ± 9 100 ± 0 

FR_FRABCH 100 ± 0 84 ± 26 73 ± 17 102 ± 5 104 ± 25 98 ± 3 72 ± 23 88 ± 8 107 ± 12 100 ± 0 
GH_FR1 100 ± 0 91 ± 12 77 ± 10 100 ± 6 113 ± 29 98 ± 3 86 ± 18 92 ± 7 102 ± 5 100 ± 0 

LC_LC5 80 ± 42 82 ± 35 74 ± 31 81 ± 23 77 ± 42 100 ± 0 90 ± 10 81 ± 5 97 ± 5 100 ± 0 

LC_DCDS 90 ± 32 111 ± 16 94 ± 14 94 ± 10 65 ± 25 98 ± 3 76 ± 20 74 ± 13 98 ± 2 100 ± 0 

GH_ERC 90 ± 32 103 ± 24 88 ± 20 94 ± 13 87 ± 44 98 ± 3 80 ± 10 103 ± 6 105 ± 4 102 ± 0 
EV_HC1 70 ± 48 79 ± 33 67 ± 28 88 ± 22 67 ± 36 100 ± 0 83 ± 18 82 ± 13 101 ± 2 100 ± 0 

CM_MC2 80 ± 42 84 ± 19 72 ± 16 90 ± 14 60 ± 27 98 ± 3 28 ± 13 54 ± 5 127 ± 21 100 ± 0 

RG_MIDAG 90 ± 32 98 ± 26 83 ± 22 98 ± 6 108 ± 57 — 
EV_MC2 100 ± 0 96 ± 16 81 ± 14 104 ± 0 143 ± 11 98 ± 3 78 ± 24 86 ± 13 103 ± 8 100 ± 0 

LC_LC3 100 ± 0 105 ± 20 89 ± 17 75 ± 17 67 ± 26 100 ± 0 95 ± 13 92 ± 5 105 ± 2 100 ± 0 

LC_LCDSSLCC 80 ± 42 92 ± 23 86 ± 19 90 ± 17 51 ± 26 100 ± 0 64 ± 12 71 ± 8 104 ± 5 96 ± 7 

Q4 

Laboratory control 100 ± 0 100 ± 16 100 ± 22 100 ± 9 100 ± 45 

-— 

100 ± 10 100 ± 11 100 ± 3 100 ± 10 
Pooled Batch References 88 ± 33 84 ± 31 97 ± 15 94 ± 14 95 ± 56 99 ± 9 94 ± 11 97 ± 5 100 ± 7 
Fording River reference 100 ± 0 90 ± 10 87 ± 9 98 ± 9 143 ± 53 101 ± 8 98 ± 14 98 ± 4 100 ± 9 

Elk River reference 100 ± 0 98 ± 24 102 ± 15 100 ± 9 59 ± 24 101 ± 9 98 ± 4 93 ± 1 94 ± 8 
Michel Creek reference 100 ± 0 87 ± 22 94 ± 13 92 ± 11 98 ± 49 96 ± 10 89 ± 15 99 ± 5 100 ± 3 

South Line Creek reference 100 ± 0 83 ± 29 103 ± 19 88 ± 22 82 ± 66 97 ± 11 92 ± 12 99 ± 5 104 ± 8 
FR_FRCP1 90 ± 32 84 ± 20 89 ± 9 96 ± 5 35 ± 8 90 ± 4 86 ± 4 92 ± 8 96 ± 12 

FR_FRABCH 90 ± 32 81 ± 17 88 ± 13 88 ± 26 111 ± 46 84 ± 11 81 ± 7 99 ± 3 100 ± 12 

GH_FR1 100 ± 0 96 ± 22 93 ± 21 96 ± 11 104 ± 28 69 ± 16 65 ± 14 99 ± 4 109 ± 18 

LC_LC5 100 ± 0 104 ± 13 106 ± 15 75 ± 24 63 ± 57 82 ± 5 72 ± 12 100 ± 4 101 ± 2 

LC_DCDS 90 ± 32 100 ± 18 100 ± 11 35 ± 33 52 ± 30 73 ± 9 66 ± 13 101 ± 4 105 ± 3 

GH_ERC 90 ± 32 87 ± 18 92 ± 13 88 ± 22 73 ± 48 100 ± 10 96 ± 12 99 ± 4 104 ± 4 
EV_HC1 100 ± 0 105 ± 10 102 ± 10 85 ± 36 72 ± 60 89 ± 7 86 ± 10 100 ± 3 99 ± 10 
CM_MC2 90 ± 32 86 ± 18 86 ± 14 79 ± 27 55 ± 6 83 ± 11 76 ± 5 99 ± 3 105 ± 8 

RG_MIDAG 100 ± 0 100 ± 15 96 ± 14 98 ± 9 83 ± 68 —- 
EV_MC2 80 ± 42 102 ± 9 99 ± 8 98 ± 9 84 ± 40 80 ± 11 75 ± 8 100 ± 2 101 ± 6 
LC_LC3 90 ± 32 76 ± 22 73 ± 21 67 ± 45 153 ± 25 90 ± 5 83 ± 17 101 ± 3 104 ± 10 

LC_LCDSSLCC 100 ± 0 88 ± 17 90 ± 21 73 ± 35 84 ± 51 90 ± 6 86 ± 4 103 ± 2 107 ± 3 
Notes: (a) Results presented as survival or mean ± standard deviation. As discussed in Section 2.3.2, results were normalized for all endpoints except P. subcapitata cell yield. 
(b) Results for copper-amended samples are provided; reference site results are samples amended with 10 to 15 µg/L. Laboratory control results are provided for laboratory control + 10 to 20 µg/L copper (Cu). 
(c) For P. promelas, the Fording River reference was excluded from pooled batch references due to microbial growth in this test. 
— = not tested; mg = milligrams; mL = millilitre; mm = millimetres;% = percent; ± = plus or minus. 
Value = result significantly lower than Fording River reference. 
Value = result significantly lower than Elk River reference. 
Value = result significantly lower than Michel Creek reference. 
Value = result significantly lower than South Line Creek reference. 
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3.3.1 Results by Test Species 
3.3.1.1 Ceriodaphnia dubia 
Standard Permit-based Testing 
Individual replicate results are provided in Figures 3.3-1 and 3.3-2. Mean test results are provided in Tables 3.3-1 
and 3.3-2 and Figures 3.3-3 and 3.3-4.  

There was no evidence of statistically significant adverse effects on mean C. dubia survival (Figure 3.3-1; 
Figure 3.3-3), except for Q1 FR_FRCP1, where survival was 0%. In other tests and quarters, the few individual 
replicates for which mortality was observed were insufficient to cause a statistically significant response. Replicate 
results for survival are binomial (either 0% or 100%) because each replicate consists of a single female. Results 
of other testing of Elk Valley waters, conducted with additional replication of the survival endpoint, confirmed that 
adult survival is a relatively insensitive test endpoint (Golder 2018a); the observation of an occasional mortality to 
an adult female (including in reference samples) is believed to occur due to random events not associated with 
chemical toxicity. 

Reproduction was significantly reduced relative to one or more references in 6 of 48 tests (Figures 3.3-2; 
Figure 3.3-4; Table 3.3-1; Table 3.3-2), including two FR_FRCP1 tests (Q1 and Q3), two FR_FRABCH tests (Q1 
and Q4), one CM_MC2 test (Q1), and one LC_LC3 test (Q4). In two of six tests with significant results, mean 
reproduction was within the local NR and the effect size was less than 20% compared to the mean response in 
batch-specific references (FR_FRABCH [Q4 = 7%]; LC_LC3 [Q4 = 13%]), indicating no adverse response. In one 
of six tests with significant results (FR_FRCP1 Q3), mean reproduction was below the local NR and within the 
regional NR, indicating a “possible” adverse response. There is uncertainty whether these results represent an 
adverse response to the test water or variance in test organism performance related to background water quality. 
The effect size for FR_FRCP1 in Q3 was 19%. In the remaining three tests with significant results (Q1 tests with 
FR_FRCP1, FR_FRABCH, and CM_MC2), mean reproduction was below the local and regional NRs. These 
results indicate a likely adverse response to the test site water. Compared to the mean response in batch-specific 
references, the effect size in tests categorized as likely ranged from 41% (FR_FRABCH) to 100% (FR_FRCP1).  

 
Based on the results presented above, C. dubia tests were categorized as follows: 

 No adverse response (44 of 48 tests): Q1 tests with GH_FR1, LC_LC5, LC_DCDS, GH_ERC, EV_HC1, 
EV_MC2, RG_MIDAG, LC_LC3, and LC_LCDSSLCC; all Q2 tests; Q3 tests with FR_FRABCH, GH_FR1, 
LC_LC5, LC_DCDS, GH_ERC, EV_HC1, EV_MC2, CM_MC2, RG_MIDAG, LC_LC3, and LC_DCSSLCC; 
all Q4 tests. 

 Possible adverse response (1 of 48 tests): Q3 test with FR_FRCP1. 

 Likely adverse response (3 of 48 tests): Q1 tests with FR_FRCP1, FR_FRABCH, and CM_MC2. 

The causation assessment for C. dubia reproduction is presented in Section 3.4.1. 
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Figure 3.3-1: Individual replicate and mean results for C. dubia survival in reference (Ref) and test site waters. 

 

Note:See Figure 2.3-2 for description of lines and symbols. Replicate results are either 100% or 0% because there is a single adult female 
daphnid in each replicate. Mean results represent the combined data from ten replicates per treatment. 
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Figure 3.3-2: Individual replicate and mean results for C. dubia reproduction in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-3: Mean results for C. dubia survival in the Fording River reference and its paired test site waters (top left panel), the Elk River reference and its 
paired test site waters (second left panel), the Michel Creek reference and its paired test site waters (third left panel), and the South Line Creek and its paired 
test waters (bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 

 

 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.3-4: Mean results for C. dubia reproduction in the Fording River reference and its paired test site waters (top left panel), the Elk River reference and its 
paired test site waters (second left panel), and the Michel Creek reference and its paired test site waters (third left panel), and the South Line Creek and its 
paired test waters (bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 
 

 

 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Consideration of Ceriodaphnia dubia Broods 
A comparison of C. dubia brood output between the Environment Canada protocol tests and 8-day tests is 
provided in Figure 3.3-5. At the broadest level, the differences between the two methods of quantifying 
reproductive output were not large: 

 In three quarters (Q2, Q3, Q4) there were few differences between the mean neonates counted using either 
method. In Q2 through Q4, the percent difference of mean number of neonates between the two test 
durations was <15%, except South Line Creek reference in Q4, when the mean number of neonates in the 
8-day test was 22% greater relative to the protocol test.  

 In Q1, there was a moderate degree of increase moving from the standard protocol to the 8-day test method. 
However, the increase was experienced approximately equally across all treatments, including reference. In 
Q1, 10 of 16 tests had differences of mean number of neonates greater than 20% (Fording River reference, 
Elk River reference, Michel Creek reference, FR_FRABCH, GH_FR1, LC_LC5, GH_ERC, CM_MC2, 
RG_MIDAG, EV_MC2). The greatest difference between the two test durations was 32% at the Fording 
River reference and GH_ERC.  

 The higher frequency of differences between the test durations in Q1 compared to other quarters occurred 
because the Q1 Environment Canada protocol test was terminated on the sixth day, whereas most test sites 
had the third brood produced on the seventh day. 

For comparisons of the pairwise tests conducted in each quarter, results generally did not differ. Tests that were 
significantly lower than one or more reference in the Environment Canada protocol test were also significantly 
lower than one or more reference in the 8-day test. One exception was in Q1, when GH_FR1 was significantly 
lower than the Michel Creek reference in the Environment Canada protocol test, but similar to all batch specific 
references in the 8-day test. In comparison to the local and regional NRs, the reproduction in Q1 GH_FR1 in the 
protocol test was categorized as no adverse response, indicating that conclusions would not have differed 
between the two test terminations.  

Results of the comparisons between statistical methods provide three conclusions of importance for the 
monitoring program: 

 Termination of the test based on negative control performance can result in loss of information from a third 
brood, and this was demonstrated in Q1 2019. This occurs in an unpredictable manner throughout the 
historical test record, because the Environment Canada test duration of 6, 7, or 8 days is subject to high 
uncertainty (and can be arbitrary when the test in terminated in the middle of the third brood event). 

 The early termination of the Q1 tests in 2019 following the Environment Canada protocol (Day 6) resulted in 
estimates of reproduction that were biased low, if the objective was to characterize the full reproductive 
output from three broods. The magnitude of difference in Q1 2019 was more than 20% and up to 32% in 
individual samples. This variation carries forward into the reference normal ranges used to evaluate the 
significance of site water responses.  

 Although the reproductive output was sometimes biased low (i.e., in Q1), there were no differences in the 
test conclusions of pairwise comparisons to reference, because both reference and test sites were subject to 
the potential downward bias of the protocol test. The 2019 analysis confirmed that the samples showing 
reduced reproduction in the Environment Canada test were not an artifact of test termination date. 
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Figure 3.3-5: Mean Number of Ceriodaphnia dubia Neonates in Protocol and 8-day Tests in 2019 

 
Notes: Error bars represent the standard deviation of number of neonates.
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3.3.1.2 Pseudokirchneriella subcapitata 
Cell yield was significantly reduced relative to one or more references in 22 of 44 tests (Figure 3.3-6; Figure 3.3-7; 
Table 3.3-1), including, 

 four FR_FRCP1 tests (Q1 to Q4) 

 two FR_FRABCH tests (Q3 and Q4) 

 one GH_FR1 test (Q3) 

 two LC_LC5 tests (Q2 and Q3) 

 one LC_DCDS test (Q2) 

 two GH_ERC tests (Q1 and Q3) 

 one EV_HC1 test (Q3) 

 three EV_MC2 tests (Q2, Q3, and Q4) 

 one CM_MC2 test (Q3) 

 two LC_LC3 tests (Q2 and Q3) 

 three LC_LCDSSLCC tests (Q2, Q3, and Q4) 

In 12 of the 22 tests with significant results, mean cell yield was within the local NR and the effect size was less 
than 20% compared to the mean response in batch-specific references, indicating no adverse response 
(FR_FRCP1 [Q2, Q4], FR_FRABCH [Q4], LC_LC5 [Q2], LC_DCDS [Q2], GH_ERC [Q1, Q3], EV_MC2 [Q2, Q4], 
LC_LC3 [Q2], and LC_LCDSSLCC [Q2, Q4]). Compared to the mean response in batch-specific references, the 
effect size in tests categorized as no adverse response ranged from -5% (GH_ERC in Q3) to 11% (FR_FRABCH 
in Q4). In 10 of 22 tests with significant pairwise test results, mean cell yield was below the local and regional NRs 
(Q1 test with FR_FRCP1, Q3 tests with FR_FRCP1, FR_FRABCH, GH_FR1, LC_LC5, EV_HC1, EV_MC2, 
CM_MC2, LC_LC3, and LC_LCDSSLCC). The latter results indicate a likely adverse response to the test water. 
Compared to the mean response in batch-specific references, the effect size in tests categorized as likely was 
highest at FR_FRCP1 in Q1 (86%). In Q3 tests categorized as likely, effect sizes ranged from 2% (EV_HC1) to 
57% (CM_MC2).  

As discussed in Section 3.2.3.2, cell yield in Q3 2019 (and to a lesser extent, Q1 2019) was unusually low in 
reference waters relative to the negative laboratory control and to historical results. Although this did not disqualify 
the test results, which met the formal requirements for test validity, there is elevated uncertainty for the test 
outcomes in both Q1 and Q3 2019. Lower cell yield was also recorded for test sites in these quarters, as shown 
on Figure 3.3-6. It is uncertain whether the higher frequency of significant test results in this quarter was related to 
this unusual finding. However, the observation of a high proportion of tests designated as likely adverse response 
in Q3, coincident with the unusually low reference water cell yield, raises questions about the reliability of the 
findings. If a factor negatively influenced the cell counts in Q3, and that factor did not affect the treatments to a 
similar degree, there is increased potential for false positive results. The results from Q2 and Q4, which yielded 
similar cell yields to historical tests of Elk Valley waters (Figure 3.3-7), yielded no cases of possible or likely 
adverse responses. 

Based on the results presented above, P. subcapitata tests were categorized as follows: 

 No adverse response (34 of 44 tests)—Q1 tests with FR_FRABCH, GH_FR1, LC_LC5, LC_DCDS, 
GH_ERC, EV_HC1, CM_MC2, EV_MC2, LC_LC3, and LC_LCDSSLCC, all Q2 tests, Q3 tests with 
LC_DCDS and GH_ERC, and all Q4 tests. 

 Possible adverse response (0 of 44 tests)—No tests were in this category. 

 Likely adverse response (10 of 44 tests)—Q1 test with FR_FRCP1, and Q3 tests with FR_FRCP1, 
FR_FRABCH, GH_FR1, LC_LC5, EV_HC1, CM_MC2, EV_MC2, LC_LC3, and LC_LCDSSLCC. 

The causation assessment for P. subcapitata cell yield is presented in Section 3.4.2. 
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Figure 3.3-6: Individual replicate and mean results for P. subcapitata cell yield in reference (Ref) and test site waters. 

 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-7: Mean results for P. subcapitata cell yield in the Fording River reference and its paired test site waters (top left panel), the Elk River reference and 
its paired test site waters (second left panel), and the Michel Creek reference and its paired test site waters (third left panel), and the South Line Creek and its 
paired test waters (bottom left panel). Regional and local normal ranges (2.5th and 97.5th percentile) are shown as bars (right panels).  

 

 

 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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3.3.1.3 Hyalella azteca 
Survival was significantly reduced in 7 of 29 tests (Figure 3.3-8; Figure 3.3-10; Table 3.3-1; Table 3.3-2), including 
two LC_LC5 tests (Q3 and Q4), one LC_DCDS tests (Q4), one CM_MC2 test (Q4), two LC_LC3 tests (Q3 and 
Q4), and one LC_LCDSSLCC test (Q4). In one of seven tests with significant results (Q3 LC_LC5), mean survival 
was within the local NR and the effect size (15%) was less than 20% compared to the mean response in batch-
specific references, indicating no adverse response. In one of seven tests with significant results, mean survival 
was below the local NR and within the regional NR (Q2 CM_MC2). The effect size in this test was 17%. This 
result indicates a possible adverse response. There is uncertainty whether this result represents a true adverse 
response to the test water or variance in test organism performance related to background water quality. In the 
remaining tests, mean survival was below both the local and regional NRs. Compared to the mean response in 
batch-specific references, effect sizes in tests with significant results ranged from 21% (LC_LC3 [Q3] and LC_LC5 
[Q4]) to 63% (LC_DCDS [Q4]). These results indicate a likely adverse response to the test water.  

Dry weight was significantly reduced in 11 of 29 tests (Figure 3.3-9; Figure 3.3-11; Table 3.3-1; Table 3.3-2), 
including one FR_FRCP1 test (Q4), two LC_DCDS tests (Q3 and Q4), one GH_ERC test (Q4), two EV_HC1 tests 
(Q3 and Q4), one EV_MC2 test (Q4), two CM_MC2 tests (Q3 and Q4), one LC_LC3 test (Q3), and one 
LC_LCDSSLCC test (Q3). In one of 11 tests with significant pairwise results (Q4 EV_MC2), mean dry weight was 
within the local NR and the effect size (11%) was less than 20% compared to the mean response in batch-specific 
references, indicating no adverse response. In 8 of 11 tests with significant results, mean dry weight was within 
the local NR and the effect size was between 20% and 50% compared to the mean response in batch-specific 
references. These results indicate a possible adverse response. The effect size for these tests categorized as 
possible adverse response ranged from 22% (Q4 GH_ERC) to 47% (Q3 LC_LCDSSLCC). There is uncertainty 
whether these results represent a true adverse response to the test water or variance in test organism 
performance related to background water quality. In the remaining test with significant results (Q4 FR_FRCP1), 
mean dry weight was below both the local and regional NRs. This result indicates a likely adverse response to the 
test water. Compared to the mean response in batch-specific references, the effect size in his test was 62%. 

Both the survival and dry weight endpoints had inconsistency in response among replicates exposed to the same 
site water. This was observed in both reference and test site waters, with the most pronounced variability 
observed in Q4 2019. For example, survival in the Q4 LC_LC3 test ranged from 0% to 100% (0% to 104% control 
normalized) and in the Q4 LC_DCDS test ranged from 0% to 80% (0 to 83% control normalized). This 
inconsistency in response among replicates exposed to the same site water may suggest that the statistically 
significant result is reflective of unusual conditions across test vessels, rather than an adverse response to the 
test water. However, as reflected in the laboratory report (Appendix B-4), there were no unusual observations 
noted by the laboratory technicians that could explain this inconsistency (Melanie Gallant, pers. comm.). This 
pattern of response is unusual for this test protocol, as inter-replicate variations tend to be less pronounced for H. 
azteca relative to other test organisms (such as rainbow trout tests, which can be influenced by replicate-specific 
variations in egg quality). Similar to the results for P. subcapitata, these unusual findings did not warrant rejection 
as invalid test outcomes, but instead indicate higher uncertainty than in previous years of H. azteca testing. 

Based on the results presented above, H. azteca tests were categorized as follows: 

 No adverse response (16 of 29 tests)—all Q1 tests, Q3 tests with FR_FRCP1, FR_FRABCH, GH_FR1, 
LC_LC5, GH_ERC, EV_MC2, and RG_MIDAG, and Q4 tests with FR_FRABCH, GH_FR1, EV_MC2, and 
RG_MIDAG.  
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 Possible adverse response (7 of 29 tests)—Q3 tests with LC_DCDS, EV_HC1, CM_MC2, and 
LC_LCDSSLCC, and Q4 tests with GH_ERC, EV_HC1, and CM_MC2.  

 Likely adverse response (6 of 29 tests)—Q3 test with LC_LC3, and Q4 tests with FR_FRCP1, LC_LC5, 
LC_DCDS, LC_LC3, and LC_LCDSSLCC. 

The causation assessment for H. azteca survival and dry weight is presented in Section 3.4.3. 

 

Figure 3.3-8: Individual replicate and mean results for H. azteca survival in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-9: Individual replicate and mean results for H. azteca dry weight in reference (Ref) and test site waters. 

 
Note:  See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-10: Mean results for H. azteca survival in the Fording River reference and its test site waters (top left 
panel), the Elk River reference and its paired test site waters (middle left panel), and the Michel Creek reference and 
its paired test site waters (bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown 
as bars (right panels).  

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.3-11: Mean results for H. azteca dry weight in the Fording River reference and its test site waters (top left 
panel), the Elk River reference and its paired test site waters (middle left panel), and the Michel Creek reference and 
its paired test site waters (bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown 
as bars (right panels). 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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3.3.1.4 Oncorhynchus mykiss 
There were no adverse behavioral responses of O. mykiss in 2019 tests. The survival and viability endpoint 
responses were numerically similar, indicating a low rate of deformities in all samples (Appendix B). These results 
are as expected given that rainbow trout alevins are not sufficiently developed to exhibit indications of 
deformations or behaviour that are more commonly assessed at the fry stage. No effects of microbes on O. 
mykiss were observed in tests in Q2 or Q4 (Appendix B). 

Survival was significantly reduced relative to one or more references in 8 of 22 tests (Figure 3.3-12; Figure 3.3-16; 
Table 3.3-1; Table 3.3-2), including two Q2 tests (FR_FRABCH and GH_FR1) and six Q4 tests (FR_FRABCH, 
GH_FR1, LC_LC5, LC_DCDS, EV_MC2, and CM_MC2). In four of the eight tests with significantly reduced 
survival, mean survival was within the local NR and the effect size was less than 20% compared to the mean 
response in batch-specific references (Q4 tests with FR_FRABCH, LC_LC5, EV_MC2, and CM_MC2) indicating 
no adverse response. Survival effect sizes for these tests ranged from 15% at FR_FRABCH to 19% at EV_MC2. 
In the remaining four tests with significant results, mean survival was below the local and regional NRs. These 
results indicate a likely adverse response to the test water. Compared to the mean response in batch-specific 
references, effect size in tests categorized as likely ranged from 24% (FR_FRABCH [Q2]) to 30% (GH_FR1 [Q4]).  

Viability outcomes were similar to those for survival. Viability was significantly reduced relative to one or more 
references in 7 of 22 tests (Figure 3.3-13; Figure 3.3-17; Table 3.3-1; Table 3.3-2), including two Q2 tests 
(FR_FRABCH and GH_FR1) and five Q4 tests (GH_FR1, LC_LC5, LC_DCDS, EV_MC2, and CM_MC2). In two 
of the seven tests with significantly reduced results (Q4 tests with EV_MC2 and CM_MC2), mean viability was 
within the local NR and the effect size was 20% compared to the mean response in batch-specific references, 
indicating a possible adverse response. There is uncertainty whether these results represent an adverse 
response to the test water or variance in test organism performance related to background water quality. In the 
remaining five tests with significant results, mean viability was below the local and regional NRs. These results 
indicate a likely adverse response to the test water. Compared to the mean response in batch-specific references, 
effect size in tests categorized as likely ranged from 23% (FR_FRABCH [Q2]) to 31% (GH_FR1 [Q4]).  

Length was significantly reduced relative to one or more references only in the Q2 FR_FRABCH test  
(Figure 3.3-14; Figure 3.3-18; Table 3.3-1; Table 3.3-2). In this test, mean length was within the local NR and the 
effect size (5%) was less than 20% compared to the mean response in batch-specific references, indicating no 
adverse response. Lack of growth responses (length or weight) is consistent with historical testing of this species, 
which indicate survival/viability is the most sensitive endpoint. 

Based on the results presented above, O. mykiss tests were categorized as follows: 

 No adverse response (15 of 22 tests)—Q2 tests with FR_FRCP1, LC_LC5, LC_DCDS, GH_ERC, 
EV_HC1, EV_MC2, CM_MC2, LC_LC3, LC_LCDSSLCC, and Q4 tests with FR_FRCP1, FR_FRABCH, 
GH_ERC, EV_HC1, LC_LC3, LC_LCDSSLCC.  

 Possible adverse response (2 of 22 tests)—Q4 tests with EV_MC2 and CM_MC2. 

 Likely adverse response (5 of 22 tests)—Q2 tests with FR_FRABCH, GH_FR1, and Q4 tests with 
GH_FR1, LC_LC5, LC_DCDS.  

The causation assessment for O. mykiss survival and viability is presented in Section 3.4.4.  
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Figure 3.3-12: Individual replicate and mean results for O. mykiss survival in reference (Ref) and test site waters. 

 

Note:See Figure 2.3-2 for description of lines and symbols.  
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Figure 3.3-13: Individual replicate and mean results for O. mykiss viability in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols.  
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Figure 3.3-14: Individual replicate and mean results for O. mykiss length in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols.  
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Figure 3.3-15: Individual replicate and mean results for O. mykiss weight in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols.  
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Figure 3.3-16: Mean results for O. mykiss survival in the Fording River reference and its test site waters (top left 
panel) and the Elk River reference and its paired test site waters (bottom left panel). Regional and local normal ranges 
(2.5th to 97.5th percentile) are shown as bars (right panels). 

 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3).  
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Figure 3.3-17: Mean results for O. mykiss viability in the Fording River reference and its test site waters (top left 
panel), and Elk River and its paired test site waters (bottom left panel). Regional and local normal ranges (2.5th to 
97.5th percentile) are shown as bars (right panels). 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3).  
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Figure 3.3-18: Mean results for O. mykiss length in the Fording River reference and its test site waters (top left panel), 
and the Elk River reference and its paired test site waters (bottom left panel). Regional and local normal ranges (2.5th 
to 97.5th percentile) are shown as bars (right panels). 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3).  
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Figure 3.3-19: Mean results for O. mykiss weight in the Fording River reference and its test site waters (top left panel), 
and the Elk River reference and its paired test site waters (bottom left panel). Regional and local normal ranges (2.5th 
to 97.5th percentile) are shown as bars (right panels). 

Note:  See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3).  
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3.3.1.5 Pimephales promelas 
There was no evidence of adverse effects on hatch rate (Figure 3.3-20; Figure 3.3-25), or development 
(Figure 3.3-24; Figure 3.3-29) in 2019 tests.  

Survival was significantly reduced relative to one or more references in 6 of 22 tests (Figure 3.3-21;  
Figure 3.3-26), including three Q1 tests (FR_FRCP1, FR_FRABCH, and GH_ERC) and three Q3 tests 
(FR_FRCP1, CM_MC2, and LC_LCDSSLCC). In three of six tests with significant results, mean survival was 
below the local NR and within the regional NR, indicating a possible adverse response. The effect sizes for these 
tests ranged from 2% (FR_FRABCH [Q1]) to 8% (FR_FRCP1 [Q3] and LC_LCDSSLCC [Q3]). There is 
uncertainty whether these results represent an adverse response to the test water or variance in test organism 
performance related to background water quality. In the remaining three tests with significant results, mean 
survival was below the local and regional NRs. These results indicate a likely adverse response to the test water. 
Compared to the mean response in batch-specific references, effect size in tests categorized as likely for survival 
ranged from 36% (GH_ERC [Q1]) to 77% (FR_FRCP1 [Q1]).  

As discussed in the Q1 and Q3 laboratory reports (Appendix B-1 and B-3), microbial growth was observed in the 
Q1 test with FR_FRABCH and the Q3 tests with Fording reference, FR_FRCP1, FR_FRABCH, CM_MC2, and 
LC_LCDSSLCC. The reference test was amended with 15 μg/L copper, and all test sites were amended with 
20 μg/L copper. Based on these results, it appears that 15 to 20 μg/L copper was insufficient to curtail microbial 
growth in a subset of the samples. As with previous test events in which microbial growth was observed, the 
mortalities occurred predominantly between days 6 and 12 of exposure, which is consistent with the conclusion 
that the adverse responses were associated with microbial growth (i.e., concentrated mortality approximately one 
week into the test). Due to this microbial growth, the Q3 Fording reference was not used to calculate effect sizes 
for that quarter, and all tests with evidence of microbes were removed from statistical analyses (i.e., PCA and 
Spearman rank correlation) conducted herein.  

Biomass was significantly reduced relative to one or more references in 5 of 22 tests (Figure 3.3-22;  
Figure 3.3-27), including one Q1 test (FR_FRCP1) and four Q3 tests (LC_LC5, LC_DCDS, CM_MC2, and 
LC_LCDSSLCC). In the Q3 LC_LCDS and LC_LC5 tests, mean biomass was within local NR and the effect size 
(15%) was less than 20% compared to the mean response in batch-specific references, indicating no adverse 
response. In the Q3 LC_LCDSSLCC test, mean biomass was below the local NR and within the regional NR, 
indicating a possible adverse response. The effect size in this test was 11%. In the remaining two tests with 
significant results, mean biomass was below the local and regional NRs. These results indicate a likely adverse 
response to the test water. Compared to the mean response in batch-specific references, effect sizes in tests 
categorized as likely for biomass were 60% (Q3 CM_MC2) and 77% (Q1 FR_FRCP1). 

Length was significantly reduced relative to one or more references in 11of 22 tests (Figure 3.3-23;  
Figure 3.3-28), including Q1 tests from FR_FRABCH, GH_FR1, GH_ERC, CM_MC2, EV_MC2, EV_HC1, 
LC_LCDSSLCC, LC_DCDS and LC_LC5. In all 11 tests with significant pairwise results, mean length was within 
local NR and the effect size was less than 20% compared to the mean response in batch-specific references, 
indicating no adverse response. Compared to the mean response in batch-specific references, the effect size in 
tests categorized as no adverse response for length ranged from 0% (FR_FRABCH and GH_FR1 in Q2) to 8% 
(EV_MC2 in Q1).  
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Based on the results presented above, P. promelas tests were categorized as follows: 

 No adverse response (16 of 22 tests)—Q1 tests with GH_FR1, LC_LC5, LC_DCDS, EV_HC1, EV_MC2, 
CM_MC2, LC_LC3, LC_LCDSSLCC, and Q3 tests with FR_FRABCH, GH_FR1, LC_LC5, LC_DCDS, 
GH_ERC, EV_HC1, EV_MC2, LC_LC3. 

 Possible adverse response (3 of 22 tests)—Q1 test with FR_FRABCH; Q3 tests with FR_FRCP1 and 
LC_LCDSSLCC. 

 Likely adverse response (3 of 22 tests)—Q1 tests with FR_FRCP1 and GH_ERC; Q3 test with CM_MC2.  

The causation assessment for P. promelas survival, biomass, and length is presented in Section 3.4.5. 

 

Figure 3.3-20: Individual replicate and mean results for P. promelas hatch in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-21: Individual replicate and mean results for P. promelas survival in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-22: Individual replicate and mean results for P. promelas biomass in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-23: Individual replicate and mean results for P. promelas length in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-24: Individual replicate and mean results for P. promelas normal development in reference (Ref) and test 
site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-25: Mean results for P. promelas hatch in the Fording River reference and its test site waters (top left 
panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local normal 
ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). Evidence of 
microbes were observed in Q1 FR_FRABCH, Q3 FR_FRCP1, FR_FRABCH, CM_MC2, and LC_LCDSSLCC P. promelas tests (Section 3.1). 
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Figure 3.3-26: Mean results for P. promelas survival in the Fording River reference and its test site waters (top left 
panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local normal 
ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). Evidence of 
microbes were observed in Q1 FR_FRABCH, Q3 FR_FRCP1, FR_FRABCH, CM_MC2, and LC_LCDSSLCC P. promelas tests (Section 3.1). 
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Figure 3.3-27: Mean results for P. promelas biomass in the Fording River reference and its test site waters (top left 
panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local normal 
ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). Evidence of 
microbes were observed in Q1 FR_FRABCH, Q3 FR_FRCP1, FR_FRABCH, CM_MC2, and LC_LCDSSLCC P. promelas tests (Section 3.1). 
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Figure 3.3-28: Mean results for P. promelas length in the Fording River reference and its test site waters (top left 
panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local normal 
ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). Evidence of 
microbes were observed in Q1 FR_FRABCH, Q3 FR_FRCP1, FR_FRABCH, CM_MC2, and LC_LCDSSLCC P. promelas tests (Section 3.1). 
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Figure 3.3-29: Mean results for P. promelas normal development in the Fording River reference and its test site waters 
(top left panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local 
normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). Evidence of 
microbes were observed in Q1 FR_FRABCH, Q3 FR_FRCP1, FR_FRABCH, CM_MC2, and LC_LCDSSLCC P. promelas tests (Section 3.1). 
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3.3.2 Results by Test Site 
Presentation of the combined results of chronic toxicity tests at each test site provides a means of assessing the 
strength of evidence for toxicity, including consistency of responses across sampling quarters. The presentation 
formats in this section were developed in consultation with the EMC and are intended to provide a high-level 
synthesis of the 2019 results for each test site. 

Results are summarized by test site in Figure 3.3-30 (FR_FRCP1), Figure 3.3-31 (FR_FRABCH), Figure 3.3-32 
(GH_FR1), Figure 3.3-33 (LC_LC5), Figure 3.3-34 (LC_DCDS), Figure 3.3-35 (GH_ERC), Figure 3.3-36 
(EV_HC1), Figure 3.3-37 (CM_MC2), and Figure 3.3-38 (RG_MIDAG), Figure 3.3-39 (EV_MC2), Figure 3.3-40 
(LC_LC3), and Figure 3.3-41 (LC_LCDSSLCC). Results were as follows: 

 FR_FRCP1—No adverse responses were observed in 8 of 14 endpoints in all quarters: H. azteca survival, 
O. mykiss survival, viability, length, and weight, and P. promelas hatch, length, and development. Two 
possible adverse responses were observed in Q3 for P. subcapitata cell yield and Q3 P. promelas survival. 
Likely adverse responses were observed in 6 of 14 endpoints: C. dubia survival and reproduction (Q1), 
P. subcapitata cell yield (Q1 and Q3), H. azteca dry weight (Q4), and P. promelas survival and biomass 
(Q1). 

 FR_FRABCH—No adverse responses were observed for most test endpoints in all quarters (9 of 14). One 
possible response was observed in Q1 for P. promelas survival. Likely adverse responses were observed in 
4 of 14 endpoints: C. dubia reproduction (Q1), P. subcapitata cell yield (Q3), and O. mykiss survival and 
viability (Q2) survival and biomass. 

 GH_FR1—No adverse responses were observed for most test endpoints in all quarters (11 of 14). Likely 
adverse responses were observed in 3 of 14 endpoints: P. subcapitata cell yield (Q3) and O. mykiss survival 
and viability (Q2 and Q4). 

 LC_LC5—No adverse responses were observed for most test endpoints in all quarters (11 of 14). Likely 
adverse responses were observed in 3 of 14 endpoints: P. subcapitata cell yield (Q3), H. azteca survival 
(Q4), and O. mykiss viability (Q4). 

 LC_DCDS—No adverse responses were observed for most test endpoints in all quarters (10 of 14). One 
possible adverse response was observed in H. azteca dry weight (Q3 and Q4). Likely adverse responses 
were observed in 3 of 14 endpoints: H. azteca survival (Q4), and O. mykiss survival and viability (Q4). 

 GH_ERC—No adverse responses were observed for most test endpoints in all quarters (12 of 14). One 
possible adverse response was observed in Q4 for H. azteca dry weight. One likely response was observed 
in Q1 for P. promelas survival.  

 EV_HC1—No adverse responses were observed for most test endpoints in all quarters (12 of 14). One 
possible adverse response was observed in Q3 and Q4 for H. azteca dry weight. One likely response was 
observed in Q3 for P. subcapitata cell yield. 

 CM_MC2—No adverse responses were observed in 7 of 14 endpoints in all quarters: C. dubia survival, O. 
mykiss survival, length, and weight, and P. promelas hatch, length, and development. Possible adverse 
responses were observed in 3 of 14 endpoints: H. azteca survival (Q4 and dry weight (Q3 and Q4), and O. 
mykiss viability (Q4). Likely adverse responses were observed in 4 of 14 endpoints: C. dubia reproduction 
(Q1), P. subcapitata cell yield (Q3), P. promelas survival and biomass (Q3). 
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 RG_MIDAG—No adverse responses were observed in all four endpoints. 

 EV_MC2—No adverse responses were observed for most test endpoints in all quarters (12 of 14). One 
possible adverse response was observed in Q4 for O. mykiss viability. One likely response was observed in 
Q3 for P. subcapitata cell yield. 

 LC_LC3—No adverse responses were observed for most test endpoints in all quarters (11 of 14). One 
possible adverse response was observed in Q3 for H. azteca dry weight. Likely responses were observed in 
2 of 14 endpoints: P. subcapitata cell yield (Q3) and H. azteca survival (Q3 and Q4). 

 LC_LCDSSLCC—No adverse responses were observed for most test endpoints in all quarters (9 of 14). 
Three possible adverse responses were observed in Q3 tests for H. azteca dry weight and P. promelas 
survival and biomass. Two likely adverse responses were observed in Q3 for P. subcapitata cell yield and 
Q4 for H. azteca dry weight. 

Overall, the observation of adverse responses in the greatest number of test endpoints at stations CM_MC2 (7 
test endpoints with possible or likely adverse effects in at least one quarter) and FR_FRCP1 (6 test endpoints with 
possible or likely adverse effects in at least one quarter) matches findings from recent years. 

 

Figure 3.3-30: Summary of test results by category at FR_FRCP1. 

 
Note: Test results are categorized in Section 3.3.1. Evidence of microbes were observed in the Q3 P. promelas test (Section 3.1 and 3.3.1.5). 
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Figure 3.3-31: Summary of test results by category at FR_FRABCH. 

 

Note: Test results are categorized in Section 3.3.1. Evidence of microbes were observed in the Q1 and Q3 P. promelas tests (Section 3.1 and 
3.3.1.5). 

Figure 3.3-32: Summary of test results by category at GH_FR1. 

 

Note: Test results are categorized in Section 3.3.1.  
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Figure 3.3-33: Summary of test results by category at LC_LC5. 

 
Note: Test results are categorized in Section 3.3.1.  

Figure 3.3-34: Summary of test results by category at LC_DCDS. 

 
Note: Test results are categorized in Section 3.3.1.  
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Figure 3.3-35: Summary of test results by category at GH_ERC. 

 
Note: Test results are categorized in Section 3.3.1. 

 Figure 3.3-36: Summary of test results by category at EV_HC1. 

 
Note: Test results are categorized in Section 3.3.1.  
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Figure 3.3-37: Summary of test results by category at CM_MC2. 

 
Note: Test results are categorized in Section 3.3.1. Evidence of microbes were observed in the Q3 P. promelas test (Section 3.1 and 3.3.1.5). 

Figure 3.3-38: Summary of test results by category at RG_MIDAG. 

 
Note: Test results are categorized in Section 3.3.1. Not tested = no testing conducted for O. mykiss or P. promelas, as station is not currently 
part of Permit requirements. Station was assessed for sensitive invertebrate species to characterize spatial extent of effects.  
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Figure 3.3-39: Summary of test results by category at EV_MC2. 

 
Note: Test results are categorized in Section 3.3.1.  

Figure 3.3-40: Summary of test results by category at LC_LC3. 

 
Note: Test results are categorized in Section 3.3.1.  
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Figure 3.3-41: Summary of test results by category at LC_LCDSSLCC. 

 
Note: Test results are categorized in Section 3.3.1. Evidence of microbes were observed in the Q3 P. promelas test (Section 3.1 and 3.3.1.5). 

 

3.4 Causation Assessment 
Causation assessments were conducted for C. dubia survival and reproduction, H. azteca growth and survival, P. 
subcapitata cell yield, O. mykiss survival, viability, and P. promelas survival and biomass. These are the test 
endpoints for which possible or likely toxicity responses were observed for one or more test site waters in 2019. 
The following appendices have supporting information for the causation assessment:  

 Appendix B provides TIEs. 

 Appendix C provides water chemistry data screened against BC WQGs for all 2019 tests conducted with 
reference and test site waters. Sum of toxic units (∑TUs) and coefficient of variation for multi-week tests are 
also provided in this appendix.  

 Appendix D provides response data paired with water chemistry data and other explanatory variables 
(i.e., PCs and ∑TUs).  

 Appendix E provides PCA component loadings and percent of variance explained by each component.  

 Appendix F provides Spearman rank order correlations.  

Results of the causation assessment are provided in the following sections, organized by species and endpoint.  
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3.4.1 Ceriodaphnia dubia Reproduction and Survival 
Toxicity Identification Evaluation (C. dubia) 
Multiple rounds of TIE with C. dubia were conducted for FR_FRCP1, CM_MC2, and RG_MIDAG (Appendix B-5). 
The following bullets summarize TIE results for quarterly tests with adverse response:  

 FR_FRCP1—Survival was significantly reduced relative to references in Q1, and reproduction was 
significantly reduced relative to references in Q1 and Q3 (Section 3.3.1.1). Survival was improved by 100% 
in the EDTA-treated test compared to the untreated test. In the Q1 test, reproduction was improved in the 
EDTA-treated test compared to the untreated test, although reproduction in the EDTA-treated test was still 
reduced by approximately 50% compared to the Fording River reference. In the Q3 test, reproduction was 
improved slightly in the tests treated with EDTA compared to the untreated tests. These results indicate that 
divalent metal cations (likely nickel) explain a portion of the pattern of chronic toxicity, but other toxicants 
may have also contributed. 

 CM_MC2 —Reproduction was significantly reduced relative to references in Q1 (Section 3.3.1.1). 
Reproduction was improved in the EDTA-treated test compared to the untreated test, with effects on 
reproduction improving from approximately 35% in the untreated to approximately 15% in the EDTA-treated 
test. These results indicate that divalent metals (likely nickel) may have contributed to toxicity in the Q1 test.  

 RG_MIDAG—No adverse responses were observed in the treated or untreated tests for this station. Results 
were similar to the untreated laboratory control and between treated and untreated tests. 

Water Quality Screening (C. dubia) 
In tests categorized as possible or likely adverse effects, concentrations exceeded BC WQGs and lowest level 1 
EVWQP benchmarks for at least one constituent: 

 FR_FRCP1 (Q1)—Concentrations of nitrate, selenium, and sulphate exceeded lowest level 1 EVWQP 
benchmarks, the concentration of nickel exceeded the level 1 interim screening value, and the concentration 
of uranium exceeded the BC WQG. 

 FR_FRCP1 (Q3)—The concentration of selenium exceeded the lowest level 1 EVWQP benchmark. 

 FR_FRABCH (Q1)—Concentrations of nitrate and selenium exceeded lowest level 1 EVWQP benchmarks. 

 CM_MC2 (Q1)—The concentration of nickel exceeded the level 1 interim screening value. 

Spearman Rank Correlation (C. dubia) 
Survival—For C. dubia survival, total ammonia (rs = -0.271), PC3 (rs = -0.188), and PC4 (rs = 0.211) had 
statistically significant (but not strong) Spearman rank correlations15 in the combined dataset (Table F-1). In the 
2019 dataset, no constituent or explanatory variable had statistically significant or strong Spearman rank 
correlations16.  

Reproduction—Constituents and explanatory variables with a statistically significant Spearman rank correlation 
for C. dubia reproduction for the combined and 2019 datasets are provided in Table 3.4-1 and Table F-1. 

 
15 Rs values were statistically significant at α < 0.005, rs = -0.167 (negative correlations for all constituents and explanatory variables) or 
rs = 0.167 (positive correlations for PC scores) for the 2015 to 2019 dataset. 
16 Rs values were statistically significant at α < 0.005, rs = -0.321 for the 2019 dataset. 
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Constituents and explanatory variables did not exhibit strong correlations (rs ≤ -0.4), except for total cobalt, total 
nickel, total thallium, and ∑TUs calculated with BC WQGs and EVWQP benchmarks in the combined dataset. 

The PC scores that had statistically significant Spearman rank correlations are described below: 

 PC1 (combined dataset)—This component accounted for 28% of the variance (Table E-1). PC1 had strong 
positive loadings for TDS, components of TDS (e.g., calcium), Order constituents (dissolved cadmium, 
sulphate, nitrate, selenium), and several metals (e.g., lithium, nickel, uranium).  

 PC2 (combined dataset)—This component accounted for 17% of the variance (Table E-1). PC2 had strong 
positive loadings for DOC, TOC, total suspended solids (TSS), turbidity, and several metals (e.g., arsenic, 
aluminum, chromium, lead, iron).  

 PC3 (combined dataset)—This component accounted for 9.9% of the variance (Table E-1). PC3 had strong 
negative loadings for tin, bismuth, and silver.  

 PC4 (combined dataset)—This component accounted for 7.0% of the variance (Table E-1). PC4 had strong 
negative loadings for boron, cobalt, and strontium. 

When compared, the factor loading scores from the combined dataset and the 2019-only dataset showed the 
following patterns: 

 PC1—The component loadings in PC1, which appeared to be a strong signal of mine influence (i.e., strong 
loadings for TDS, Order constituents), exhibited similar patterns between the combined dataset and the 2019 
only dataset. PC1 in both datasets had strong loadings for the same constituents (Table E-1).  

 PC2—The component loadings in PC2 did not appear to follow a discernible pattern between the two 
datasets. In the combined dataset, PC2 appeared to by a signal of particulates (i.e., strong loading for TSS 
and turbidity). In the 2019 only dataset, PC2 had strong loadings for some metals (e.g., barium, beryllium, 
and bismuth) and were dissimilar compared to the combined dataset PC2 (Table E-1). 

 PC3 and PC4—The component loadings in PC3 and PC4 had no apparent signals in either dataset. The 
interpretation of these PCs is unclear, and they showed no clear consistency between the two datasets 
(Table E-1). 

 
Table 3.4-1: Constituents and Explanatory Variables with Significant Spearman Rank Correlations for Ceriodaphnia 
dubia Reproduction 

Constituent(a) Rs Combined 
Dataset Rs 2019 Dataset Comparison to BC 

WQGs/EVWQP Benchmarks 
Retained for 

Graphical 
Analysis? 

Total alkalinity  -0.218 ns No WQG No—included in TDS 
Aluminum-dissolved -0.197 ns No exceedance No 
Antimony-total -0.314 ns No exceedance No 
Arsenic-total -0.229 ns No exceedance No 
Boron-total -0.220 ns No exceedance No 
Cadmium-dissolved -0.213 ns No exceedance Yes—order constituent 
Calcium -0.233 ns No WQG No—included in TDS 
Dissolved organic carbon -0.193 ns No WQG Yes 
Cobalt-total -0.471 ns No exceedance No 
Conductivity -0.286 ns No WQG No—included in TDS 
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Table 3.4-1: Constituents and Explanatory Variables with Significant Spearman Rank Correlations for Ceriodaphnia 
dubia Reproduction 

Constituent(a) Rs Combined 
Dataset Rs 2019 Dataset Comparison to BC 

WQGs/EVWQP Benchmarks 
Retained for 

Graphical 
Analysis? 

Copper-dissolved ns -0.346 No exceedance No 
Hardness -0.245 ns No WQG No—included in TDS 
Iron-dissolved -0.245 ns No exceedance No 
Lead-total -0.271 ns No exceedance No 
Lithium-total -0.308 ns No WQG Yes 
Magnesium -0.259 ns No WQG No—included in TDS 
Manganese-total -0.336 ns No exceedance No 
Molybdenum-total -0.260 ns No exceedance No 
Nickel-total -0.421 ns Exceeds L1 interim screening value Yes 
Nitrate -0.273 ns Exceeds L1 EVWQP benchmarks Yes 
Nitrite -0.302 ns No exceedance No 
Total ammonia -0.175 ns No exceedance No 
Phosphorus ns -0.322 No WQG Yes 
Potassium -0.339 ns No WQG No—included in TDS 
Selenium-total -0.213 ns Exceeds L1 EVWQP benchmarks Yes 
Silver-total -0.183 ns No exceedance No 
Sodium -0.247 ns No WQG No—included in TDS 
Strontium-total -0.227 ns No WQG Yes 
Sulphate -0.293 ns Exceeds L1 EVWQP benchmarks Yes 
Thallium-total -0.429 ns No exceedance No 
Total dissolved solids -0.265 ns No WQG Yes 
Total Kjeldahl nitrogen -0.234 ns No WQG Yes 
Total organic carbon -0.224 ns No WQG Yes 
Total suspended solids -0.252 ns No WQG Yes 
Turbidity -0.306 ns No WQG Yes 
Uranium-total -0.290 ns No exceedance No 
Vanadium-total -0.184 ns No WQG Yes 
Zinc-total -0.240 ns No exceedance No 
∑TU-WQGs -0.397 ns No WQG Yes 
∑TU-WQGs/Benchmarks -0.437 ns No WQG Yes 
PC1 (combined dataset) -0.353 - No WQG Yes 
PC2 (combined dataset) -0.178 - No WQG Yes 
PC3 (combined dataset) -0.273 - No WQG Yes 

Notes: - = not applicable to dataset or endpoint; BC WQGs = British Columbia water quality guidelines; EVWQP = Elk Valley Water Quality 
Program; L1 = lowest level 1; ns = not significant; PC = principal component; ∑TU = sum of toxicity units; TDS = total dissolved solids. 
(a) Total concentrations are shown for metals that have a BC WQG for the total fraction or that lack a chronic BC WQG. Dissolved 

concentrations were used for metals with a BC WQG for the dissolved fraction. 
(b) Shaded values indicate a strong Spearman rank correlation at rs ≤ -0.4. 
 

Graphical Analysis (C. dubia) 
Survival—The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium), and explanatory 
variables that had significant Spearman rank correlations (PC3 and PC4 [combined dataset]) were carried through 
to graphical analysis (Figures 3.4-1 and 3.4-2).  



April 2020  

 

 
 

 94 

 

Reproduction—The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium) and the 16 
constituents and explanatory variables with significant Spearman rank correlations that were above BC WQGs or 
did not have BC WQGs (Table 3.4-1) were carried through to graphical analysis (Figures 3.4-3 to 3.4-8).  

None of the evaluated explanatory variables exhibited a consistent exposure-response relationship across all 
tests. For PCs that were carried forward to graphical analysis, no consistent patterns were apparent between the 
PCs and test responses. However, a few variables exhibited a consistent relationship between explanatory 
variable and magnitude of adverse response; these included nickel and ∑TUs (when calculated using BC WQGs 
and EVWQP benchmarks). The potential for these variables to explain observed effects is discussed in the next 
section.  
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Figure 3.4-1: Mean C. dubia survival versus dissolved cadmium (top left), nitrate (top right), total selenium (bottom 
left), and sulphate (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  

M
ea

n 
C

. d
ub

ia
S

ur
vi

va
l (

C
N

)

0.00001 0.0001
Dissolved Cadmium (mg/L)

0

20

40

60

80

100

120

FR_FRCP1 Q1

100

120

0.01 0.1 1 10
Nitrate as N (mg/L)

0

20

40

60

80

FR_FRCP1 Q1

0.0001 0.001 0.01 0.1 1 10
Total Selenium (mg/L)

0

20

40

60

80

100

120

FR_FRCP1 Q1

10 100 1,000
Sulphate (mg/L)

0

20

40

60

80

100

120

FR_FRCP1 Q1



April 2020  

 

 
 

 96 

 

Figure 3.4-2: Mean C. dubia survival versus PC3 for the combined dataset (left) and PC4 for the combined dataset 
(right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-3: Mean C. dubia reproduction versus dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-4: Mean C. dubia reproduction versus dissolved organic carbon (top left), total lithium (top right), total 
nickel (bottom left), and phosphorus (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-5: Mean C. dubia reproduction versus total strontium (top left), total dissolved solids (top right), total 
Kjeldahl nitrogen (bottom left), and total organic carbon (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-6: Mean C. dubia reproduction versus total suspended solids (top left), turbidity (top right), total uranium 
(bottom left), and total vanadium (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-7: Mean C. dubia reproduction versus sum of toxic units calculated using BC WQGs only (left) and sum of 
toxic units calculated using BC WQGs and EVWQP benchmarks (right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-8: Mean C. dubia reproduction versus PC1 for the combined dataset (top left), PC2 with the combined 
dataset (top right), and PC3 with the combined dataset (bottom left). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Identification of Potential Contributors to Toxicity (C. dubia) 
In tests categorized as having a possible or likely adverse response, concentrations of most constituents were 
equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 
response (Table D-1), and/or were lower than the chronic BC WQG (Appendix C). Such constituents are not 
expected to contribute to toxicity in these tests. Published toxicity data were reviewed for constituents that were 
higher than reference waters and test site waters categorized as no adverse response and/or above BC WQGs 
and lowest level 1 EVWQP benchmarks and are discussed below. 

 FR_FRCP1 (Q1)—With respect to survival, nickel, sulphate, and TDS showed evidence of causing the 
observed response in this test. Concentrations of lithium, nickel, nitrate, selenium, sulphate, uranium, TDS, 
and several components related to TDS (e.g., calcium), and ∑TUs were higher than reference waters and 
test site waters categorized as no adverse response. The nitrate concentration in this test (29 mg/L NO3-N) 
was lower than the LC10 of 39 mg/L NO3-N for C. dubia in Fording River water (Golder 2018b), indicating it is 
not likely contributing to mortality. The nickel concentration (34 µg/L) was greater than the interim screening 
value for invertebrates (5.3 µg/L) and the TIE showed 100% improvement with the EDTA treatment, 
indicating that nickel may have contributed to or caused the observed effects. Concentrations of TDS 
(3,470 mg/L) and sulphate (1,910 mg/L) were higher than the maximum concentration tested in Fall 2016 
sulphate testing that resulted in no adverse effects on survival (sulphate = 1,285 mg/L; TDS ~2,000 mg/L), 
so effects could not be evaluated using site-specific testing. In comparison to literature values, the 
concentration of sulphate in this test (1,910 mg/L) is higher than the LC50 of 1,580 mg/L (Elphick et al. 2011; 
test hardness of 320 mg/L as CaCO3), suggesting that sulphate may have contributed to effects observed in 
this test. Given the correlation between sulphate and TDS (i.e., as sulphate increases, so does TDS), it is 
possible that TDS also contributed to the observed response.   

Effects on reproduction in this test were 100% due to the mortalities observed in this test, where no test 
organisms survived past the third or fourth day of the test, and no neonates were produced before mortalities 
were observed. Because there is a possibility that reproduction was delayed in this test, in addition to the 
effects on survival, the water quality data in this test were reviewed for potential effects to C. dubia 
reproduction.  

For reproduction, nickel showed the greatest evidence of causing the observed response in this test, 
although sulphate, TDS, and nitrate may have also contributed to the observed response.  The concentration 
of nitrate in this test (29 mg/L NO3-N) was higher than the level 2 benchmark from the EVWQP (21 mg/L 
NO3-N at hardness >500 mg/L as CaCO3). The level 2 benchmark is associated with 20% effect on C. dubia 
reproduction, indicating that nitrate may have contributed to chronic toxicity in this test. Concentrations of 
TDS (3,470 mg/L) and sulphate (1,910 mg/L) were higher than the approximate IC50 value for TDS (45% 
effect in the highest concentration tested [2,386 mg/L]) and sulphate (45% effect in the highest concentration 
tested [1,630 mg/L]) in alkalinity-supplemented Fording River water (Golder 2013), indicating that these 
constituents may have contributed to the observed response in this test. The nickel concentration (34 µg/L) 
was 1.4 times higher than the IC50 for nickel in Michel Creek water (24.6 µg/L) (Nautilus 2018), indicating that 
nickel may have contributed to toxicity in this test. This interpretation aligns with the 2019 C. dubia TIE 
testing conducted with Q1 FR_FRCP1 water, which showed increased reproduction with the addition of 
EDTA. Results of the TIE treatment are uncertain because although toxicity was reduced, there were still 
significant effects on reproduction, indicating that not all metals in the Q1 FR_FRCP1 sample were removed 
through EDTA treatment, or other water quality constituents (e.g., sulphate) also contributed to toxicity. 
Overall, nickel, followed by sulphate and TDS showed the greatest evidence of causing the observed 
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response on reproduction in this test, although nitrate may have also contributed to the observed response 
to a lesser extent. 

Other exposure constituents that exhibited no strong evidence for potential causation: 

 The lithium concentration in this test (0.074 mg/L) was lower than the reported IC25 of 0.32 mg/L for 
C. dubia (Kszos et al. 2003)17, indicating that it is not likely contributing to toxicity.  

 The selenium concentration in this test (530 µg/L) was higher than the maximum concentration tested in 
a mixture toxicity study that resulted in no adverse effects (149 µg/L) (Golder 2013), so site-specific 
toxicity testing data could not be used to rule out selenium. However, the information gleaned from the 
selenium concentration-response plot in Figure 3.4-3 indicates a lack of correspondence between 
selenium concentrations and observed effects on reproduction. Specifically, there was 0% reproduction 
(control-normalized) in the Q1 FR_FRCP1 test at a selenium concentration of 530 µg/L and 47% 
reproduction (control-normalized) in the Q1 2015 FR_FRCP1 test at a similar selenium concentration 
(500 µg/L). This lack of correspondence, in addition to the fact that stronger evidence for causation was 
identified for other constituents, indicates that selenium is not likely contributing to toxicity.  

 The uranium concentration in this test (0.019 mg/L) was lower than the IC10 of 0.073 mg/L for C. dubia 
(CCME 2011), indicating that it is likely not contributing to toxicity.  

In addition to the constituents discussed above, the ∑TUs were also higher in this test than in reference 
waters and/or test site waters categorized as no adverse response. The ∑TU values for these tests were 
largely driven by the hazard quotients for nickel, nitrate, and sulphate. When calculated using BC WQGs 
benchmarks (except for nickel, for which 5 µg/L was used [Section 2.3.4]), the nickel, nitrate, and sulphate 
hazard quotients accounted for 27%, 39%, and 18% of the ∑TU value. When calculated using BC WQGs 
and EVWQP benchmarks, the nickel, nitrate, and sulphate hazard quotients accounted for 41%, 11%, and 
24% of the ∑TU value in this test. These results indicate that the relationship between ∑TU and reduced 
reproduction in the Q1 FR_FRCP1 test is largely driven by nickel, sulphate, and nitrate, which were all 
identified above as probable contributors to adverse effects. 

 FR_FRCP1 (Q3)—Overall, no water quality constituent was identified as a likely cause of the observed 
response in these tests. Concentrations of constituents were equal to or lower than concentrations in 
reference waters and/or test site waters categorized as no adverse response (Table D-1), and/or were lower 
than the chronic BC WQG and lowest level 1 EVWQP benchmarks (Appendix C). 

 FR_FRABCH (Q1)—Overall, nitrate showed the greatest evidence of causing the observed response in this 
test. Concentrations of constituents were equal to or lower than concentrations in reference waters and/or 
test site waters categorized as no adverse response (Table D-1), and/or were lower than the chronic BC 
WQG and lowest level 1 EVWQP benchmarks, except nitrate (Appendix C). The concentration of nitrate in 
this test (21 mg/L NO3-N) was equal to the level 2 benchmark from the EVWQP (21 mg/L NO3-N at hardness 
>500 mg/L as CaCO3). The level 2 benchmark is associated with 20% effect on C. dubia reproduction, 
indicating that nitrate may have contributed to the observed response in this test.  

 
17 Sodium has been shown to ameliorate lithium toxicity (Kszos et al. 2003). The sodium concentrations in the Q1 FR_FRCP1 test (2.3 mg/L) 
was similar to conditions in which the IC25 was derived (2.8 mg/L), making the effect concentration from Kszos et al. (2003) relevant to the 
FR_FRCP1 test.  
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CM_MC2 (Q1)—Overall, results indicated that nickel likely contributed to observed responses in this test. 
Although the concentration of nickel was lower in this test than other test waters categorized as no adverse 
response, the nickel concentration was reviewed because nickel has been identified as the cause of C. dubia 
toxicity in Michel Creek tests in previous years (Section 3.5.8), and because the concentration in this test 
exceeded the level 1 interim screening value. The nickel concentration (13 µg/L) was greater than the IC25 
for nickel in Michel Creek water (10.8 µg/L; Nautilus 2018). The identification of nickel as a causal factor 
aligns with the 2019 C. dubia TIE testing conducted with Q1 CM_MC2 waters, which indicated that divalent 
metals (likely nickel) were the probable cause of C. dubia toxicity. Other exposure constituents exhibited no 
strong evidence for potential causation: 

 The concentration of strontium in this test was higher than reference waters and test site waters 
categorized as no adverse response (Table D-1). The strontium concentration in this test (0.40 mg/L) 
was more than an order of magnitude lower than the reported IC20 of 11 mg/L for C. dubia (McPherson et 
al. 2014), indicating that it is not likely contributing to toxicity. 

 
3.4.2 Pseudokirchneriella subcapitata Cell Yield 
Water Quality Screening (P. subcapitata) 
In one test out of 10 tests categorized as possible or likely adverse effects (Q3 EV_MC2), concentrations were 
below BC WQGs and lowest level 1 EVWQP benchmarks. In the remaining nine tests, concentrations exceeded 
BC WQGs and lowest level 1 EVWQP benchmarks for at least one constituent: 

 FR_FRCP1 (Q1)—Concentrations of nitrate, selenium, and sulphate exceeded lowest level 1 EVWQP 
benchmarks, the concentration of nickel exceeded the level 1 interim screening value, and the concentration 
of uranium exceeded the BC WQG. 

 FR_FRABCH (Q3)—Concentrations of nitrate and selenium exceeded lowest level 1 EVWQP benchmark. 

 CM_MC2 (Q3)—The concentration of nickel exceeded the level 1 interim screening value. 

 LC_LC3 (Q3)—The concentration of selenium exceeded the lowest level 1 EVWQP benchmark, and the 
concentration of nickel exceeded the level 1 interim screening value. 

 FR_FRCP1, GH_FR1, LC_LC5, EV_HC1, LC_LC3, LC_LCDSSLCC (Q3)—Concentrations of selenium 
exceeded the lowest level 1 EVWQP benchmark. 

Spearman Rank Correlation (P. subcapitata) 
Constituents and explanatory variables with a statistically significant Spearman rank correlation for P. subcapitata 
cell yield are provided in Table 3.4-2. Constituents and explanatory variables did not exhibit strong correlations 
(i.e., rs ≤ -0.4), except for dissolved copper in the 2019 dataset. 

The PC scores for both datasets did not have statistically significant Spearman rank correlations, and were not 
carried forward to graphical analysis.  
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Table 3.4-2: Constituents and Explanatory Variable with Significant Spearman Rank Correlations for 
Pseudokirchneriella subcapitata Cell Yield. 

Constituent(a) Rs Combined 
Dataset Rs 2019 Dataset 

Comparison to BC 
WQGs/EVWQP 
Benchmarks 

Retained for 
Graphical 
Analysis? 

Copper-dissolved  -0.214 -0.419 No exceedances No 

Fluoride -0.202 ns No exceedances No 

∑TU-WQGs -0.240 ns No WQG Yes 

∑TU-WQGs/Benchmarks -0.249 ns No WQG Yes 
Notes: BC WQGs = British Columbia water quality guidelines; EVWQP = Elk Valley Water Quality Program; ns = not significant; ∑TU = sum of 
toxicity units; TDS = total dissolved solids. 
(a) Total concentrations are shown for metals that have a BC WQG for the total fraction or that lack a chronic BC WQG. Dissolved 

concentrations were used for metals with a BC WQG for the dissolved fraction. 
(b) Shaded values indicate a strong Spearman rank correlation at rs ≤ -0.4. 
 

Graphical Analysis (P. subcapitata) 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium) and explanatory variables that 
had significant Spearman rank correlations (∑TU calculated with BC WQGs only and BC WQGs and EVWQP 
benchmarks) (Table 3.4-2) were carried through to graphical analysis (Figure 3.4-9 and 3.4-10). None of the 
evaluated explanatory variables exhibited a consistent exposure-response relationship across P. subcapitata 
tests. Because no apparent relationships were observed for concentrations versus responses, the water quality 
screening was relied upon for identification of potential causes of observed effects in the following section.   
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Figure 3.4-9: Mean P. subcapitata cell yield versus dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-10: Mean P. subcapitata cell yield versus sum of toxic units calculated using BC WQGs only (left), sum of 
toxic units calculated using BC WQGs and EVWQP benchmarks (right).  

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  

Identification of Potential Contributors to Toxicity (P. subcapitata) 
In tests categorized as having a possible or likely adverse response to P. subcapitata, concentrations of most 
constituents were equal to or lower than concentrations in reference waters and/or test site waters categorized as 
no adverse response (Table D-2), and/or were lower than the chronic BC WQG (Appendix C). Such constituents 
are not expected to contribute to toxicity in these tests. Published toxicity data were reviewed for constituents that 
were higher than reference waters and test site waters categorized as no adverse response and/or above BC 
WQGs and lowest level 1 EVWQP benchmarks and are discussed below. 

 FR_FRCP1 (Q1)— Overall, sulphate and TDS showed the greatest evidence of causing the observed 
response in this test. Concentrations of lithium, nickel, nitrate, selenium, sulphate, uranium, TDS, and 
several components related to TDS (e.g., calcium), and ∑TUs were higher than other test waters categorized 
as no adverse response (Table D-2), but comparisons to toxicity benchmarks did not support a conclusion of 
causation for most constituents. Concentrations of sulphate (1,910 mg/L), and TDS (3,470 mg/L) in this test 
were greater than the highest concentrations in the Golder (2013) mixture toxicity test that resulted in no 
significant adverse effects to P. subcapitata cell yield (sulphate = 931 mg/L; TDS = 1,498 mg/L), so effects 
could not be evaluated using site-specific testing. In comparison to literature values, the concentration of 
sulphate in this test (1,910 mg/L) was higher than the IC25 of 1,727 mg/L (Elphick et al. 2011; test hardness 
of 320 mg/L as CaCO3), indicating that sulphate may have contributed to the observed response. Given the 
correlation between sulphate and TDS (i.e., as sulphate increases, so does TDS), it is possible that TDS 
also contributed to the observed response. Other exposure constituents exhibited no strong evidence for 
potential causation: 
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 The lithium concentration in this test (0.074 mg/L) was lower than the reported NOEC of 50 mg/L for 
P. subcapitata18, indicating that it is not likely contributing to toxicity. 

 The concentration of nickel in this test (34 µg/L) was lower than the EC50 of 233 µg/L for P. subcapitata 
(Chen et al. 1997), indicating that it is not likely contributing to toxicity. 

 Nitrate is not expected to have contributed to toxicity in this test because the test site concentration 
(29 mg/L NO3-N) was lower than the highest concentration tested in the Golder (2013) mixture toxicity 
study that reported no adverse effects (41 mg/L NO3-N). 

 The concentration of selenium in this test (530 µg/L) was greater than the highest concentration in the 
Golder (2013) mixture toxicity test that resulted in no significant adverse effects to P. subcapitata cell 
yield (138 µg/L), so it cannot be ruled out that selenium may have also contributed to the observed 
response in this test based on toxicity testing data alone. Figure 3.4-9 indicates a lack of concentration-
response relationship between the observed effects on cell yield and selenium concentrations, where cell 
yield was 9.5 x 104 cells/mL in the Q1 FR_FRCP1 test with 530 µg/L, and 64 x 104 cells/mL in the Q1 
2015 FR_FRCP1 test at a similar selenium concentration (500 µg/L). The lack of relationship between 
the concentration and response in cell yield indicates that selenium is not likely contributing to toxicity.    

 The uranium concentration in this test (0.019 mg/L) was lower than the reported IC10 of 0.04 mg/L for 
P. subcapitata (CCME 2011), indicating that it is not likely contributing to toxicity. 

In addition to the constituents discussed above, the ∑TUs were also higher in this test than in reference 
waters and/or test site waters categorized as no adverse response. However, the ∑TU values for these tests 
were largely driven by the hazard quotients for nickel and nitrate. For example, in the ∑TUs calculated using 
BC WQGs (except for nickel, for which 5 µg/L was used [Section 2.3.4]) and EVWQP benchmarks, the 
hazard quotients for nickel and nitrate accounted for 66% (WQGs only) or 52% (WQGs and benchmarks) of 
the ∑TU value. These results indicate that the relationship between ∑TU and reduced cell yield in this test is 
largely driven by nickel and nitrate, which were identified above as unlikely causes of adverse effects. If the 
hazard quotient for these constituents were excluded from the calculation, then the ∑TUs for these tests 
would be within the range observed in reference waters and test sites categorized as no adverse response. 
This analysis indicates that mixture-related effects (as evaluated by ∑TUs) is unlikely to explain the observed 
response. 

 FR_FRCP1, FR_FRABCH, GH_FR1, LC_LC5, EV_HC1, CM_MC2, EV_MC2, LC_LC3, and 
LC_LCDSSLCC (Q3)—No water quality constituent was identified as a potential cause of the observed 
response in these tests. Concentrations of constituents were equal to or lower than concentrations in other 
test waters categorized as no adverse response (Table D-5), and/or were lower than the chronic BC WQG 
and lowest level 1 EVWQP benchmarks (Appendix C). As discussed in Section 3.2.3.2 and 3.3.1.2, cell yield 
in Q3 was unusually low in reference and test site waters relative to the negative laboratory control. It is 
unclear whether the higher frequency of significant test results in this quarter was related to this seasonal 
anomaly in cell yield observed on a site-wide basis. 

  

 
18 Reported in Material Safety Data Sheet: 
https://static1.squarespace.com/static/54f0b505e4b017cb0d7a6f26/t/55687e5fe4b0182dddbc570e/1432911455281/Rockwood+Lithium+SDS+
Lithium+Carbonate.pdf 

https://static1.squarespace.com/static/54f0b505e4b017cb0d7a6f26/t/55687e5fe4b0182dddbc570e/1432911455281/Rockwood+Lithium+SDS+Lithium+Carbonate.pdf
https://static1.squarespace.com/static/54f0b505e4b017cb0d7a6f26/t/55687e5fe4b0182dddbc570e/1432911455281/Rockwood+Lithium+SDS+Lithium+Carbonate.pdf
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3.4.3 Hyalella azteca Survival and Growth 
Toxicity Identification Evaluation (H. azteca) 
Multiple rounds of TIE with H. azteca were conducted for FR_FRCP1, CM_MC2, and RG_MIDAG (Appendix B-5). 
The following bullets summarize TIE results for quarterly tests with adverse responses: 

 FR_FRCP1—No adverse responses were observed for survival. Dry weight was significantly reduced 
relative to reference in Q4 (Section 3.3.1.3). In Q4, H. azteca growth was marginally improved in the EDTA-
treated tests compared to untreated tests, although growth in the EDTA-treated test was still reduced by 
more than 50% compared to the Fording River reference. The observation for growth indicates that divalent 
metal cations explain some of the pattern of toxicity in the Q4 test, but contributions from other toxicants are 
likely.  

 CM_MC2—Survival was significantly reduced relative to reference in Q4, and dry weight was significantly 
reduced relative to references in Q3 and Q4 (Section 3.3.1.3). In Q4, the EDTA-treated test had lower 
survival relative to the untreated sample. Effects on survival were also observed in the Q1 EDTA-treated 
laboratory control, but not the Q3 or Q4 laboratory control. The laboratory reported that the treatment from 
the EDTA could have produced adverse responses on survival in these tests, and that the dose of EDTA 
used (5 mg/L) is close to a threshold for adverse effects. It is unknown if the EDTA treatment caused 
mortalities in the EDTA-treated H. azteca tests discussed above. For H. azteca growth, dry weight was 
improved in the EDTA-treated tests compared to untreated tests in Q3 and Q4. In Q3 and Q4, the effects on 
dry weight were approximately 40 to 45% in the untreated test, and approximately 20% in the EDTA-treated 
test compared to the Fording River reference tests. The H. azteca growth results indicate that divalent metal 
cations (likely nickel) were a primary contributor of sublethal effects in Q3 and Q4. Conclusions could not be 
made for H. azteca survival. 

 RG_MIDAG—No adverse responses were observed in the treated or untreated tests for this station. Results 
were similar to the untreated laboratory control and between treated and untreated tests. 

Water Quality Screening (H. azteca) 
In one of 13 tests categorized as possible or likely (Q4 GH_ERC), concentrations did not exceed BC WQGs or 
EVWQP benchmarks. In the remaining tests categorized as possible or likely adverse effects for H. azteca 
survival and dry weight, concentrations exceeded BC WQGs or lowest level 1 EVWQP benchmarks for one or 
more constituent: 

 FR_FRCP1 (Q4)—Concentrations of selenium, sulphate, and nitrate exceeded lowest level 1 EVWQP 
benchmarks, and the concentration of nickel exceeded the level 1 interim screening value. 

 LC_LC5 (Q4), EV_HC1 (Q3 and Q4) and LC_LCDSSLCC (Q3)—The concentration of selenium exceeded 
the lowest level 1 EVWQP benchmark. 

 LC_DCDS (Q3 and Q4)—Concentrations of selenium and nitrate exceeded lowest level 1 EVWQP 
benchmarks, and the concentration of nickel exceeded the level 1 interim screening value. 

 CM_MC2 (Q3 and Q4)—The concentration of nickel exceeded the level 1 interim screening value. 

 LC_LC3 (Q3)—The concentration of selenium exceeded the lowest level 1 EVWQP benchmark, and the 
concentration of nickel exceeded the level 1 interim screening value. 
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 LC_LC3 (Q4)—Concentrations of selenium and nitrate exceeded lowest level 1 EVWQP benchmarks, the 
concentration of nickel exceeded the level 1 interim screening value, and the concentration of copper 
exceeded the BC WQG. 

 LC_LCDSSLCC (Q4)—The concentration of selenium exceeded the lowest level 1 EVWQP benchmark, and 
the concentration of copper exceeded the BC WQG. 

Spearman Rank Correlation (H. azteca) 
Constituents and explanatory variables with a statistically significant Spearman rank correlation for H. azteca 
survival and dry weight are provided in Table 3.4-3.  

Survival—Constituents and explanatory variables did not exhibit strong correlations (rs ≤ -0.4), except for total 
zinc in the 2019-only dataset 

Dry Weight—Constituents and explanatory variables did not exhibit strong correlations (rs ≤ -0.4), except for total 
strontium, and PC1 in the combined dataset, and total cobalt and ∑TU calculated with BC WQGs and EVWQP 
benchmarks in the 2019 dataset. 

The following PC scores had statistically significant Spearman rank correlations: 

 PC1 (combined dataset)—This component accounted for 30% of the variance (Table E-3). PC1 had strong 
positive loadings for TDS, components of TDS (e.g., calcium), Order constituents (sulphate, nitrate, 
selenium), and several metals (e.g., lithium, nickel, uranium).  

 PC3 (combined dataset)—This component accounted for 8.6% of the variance (Table E-3). PC3 had strong 
negative loadings for boron, strontium, and dissolved cobalt. 

When compared, the factor loading scores from the combined dataset and the 2019 only dataset showed the 
following patterns: 

 PC1—The component loadings in PC1, which appeared to be a strong signal of mine influence (i.e., strong 
loadings for TDS, Order constituents), exhibited similar patterns between the combined dataset and the 2019 
only dataset. PC1 in both datasets had strong loadings for the same constituents (Table E-3).  

 PC3—The component loadings in PC3 had no apparent signals in either dataset. The interpretation of this 
PC is unclear. In both datasets, component loadings for dissolved and total strontium were strong, but 
otherwise, there was no clear consistency between the two datasets (Table E-3). 
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Table 3.4-3: Constituents and Explanatory Variable with Significant Spearman Rank Correlations for Hyalella azteca Survival and Dry Weight. 

Constituent(a) 

Survival Dry Weight 
Comparison to BC WQGs/EVWQP 

Benchmarks 

Retained for Further Analysis? 
Rs 

Combined 
Dataset 

Rs 2019 
Dataset 

Rs Combined 
Dataset 

Rs 2019 
Dataset Survival Dry Weight 

Total alkalinity  -0.262 ns -0.340 ns No WQG No – included in TDS 
Antimony-total ns ns -0.284 ns No exceedance — No 
Boron-total -0.268 ns -0.309 ns No exceedance No 
Calcium -0.282 ns -0.379 ns No WQG No – included in TDS 
Chloride -0.303 ns -0.383 ns No exceedance No 
Cobalt-total ns ns -0.252 -0.437 No exceedance — No 
Conductivity -0.282 ns -0.371 ns No WQG No – included in TDS 
Hardness -0.273 ns -0.362 ns No WQG No – included in TDS 
Lithium-total ns ns -0.242 ns No WQG — Yes 
Magnesium -0.258 ns -0.338 ns No WQG No – included in TDS 
Molybdenum-total -0.329 ns -0.379 ns No exceedance No 
Nickel-total ns ns -0.300 ns Exceeds L1 interim screening value — Yes 
Nitrate ns ns -0.229 ns Exceeds L1 EVWQP benchmark Yes 
Nitrite ns ns -0.339 ns No exceedance — No 
Total ammonia -0.237 ns -0.248 ns No exceedance No 
Potassium ns ns -0.274 ns No WQG — No – included in TDS 
Sodium -0.340 ns -0.363 ns No WQG No – included in TDS 
Strontium-total -0.360 ns -0.470 ns No WQG Yes 
Sulphate -0.282 ns -0.374 ns Exceeds L1 EVWQP benchmark Yes 
Total dissolved solids -0.280 ns -0.370 ns No WQG Yes 
Uranium-total -0.253 ns -0.334 ns No exceedance No 
Zinc-total ns -0.475 ns ns No exceedance No — 
∑TU-WQGs -0.224 ns -0.285 ns No WQG Yes 
∑TU-WQGs/Benchmarks -0.234 ns -0.305 -0.404 No WQG Yes 
PC1 (combined dataset) -0.301 - -0.412 - No WQG Yes 
PC3 (combined dataset) 0.204 - 0.257 - No WQG Yes 

Notes: — = not applicable to dataset or endpoint; BC WQGs = British Columbia water quality guidelines; EVWQP = Elk Valley Water Quality Program; L1 = lowest level 1; ns = not significant; 
PC = principal component; ∑TU = sum of toxicity units; TDS = total dissolved solids. 
(a) Total concentrations are shown for metals that have a BC WQG for the total fraction or that lack a chronic BC WQG. Dissolved concentrations were used for metals with a BC WQG for the 

dissolved fraction. 
(b) Shaded values indicate a strong Spearman rank correlation at rs ≤ -0.4. 
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Graphical Analysis (H. azteca) 
Survival—The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium), and constituents 
and explanatory variables with significant Spearman rank correlations that were above BC WQGs or did not have 
BC WQGs (total strontium, TDS, ∑TUs [calculated with BC WQGs only and with BC WQGs and EVWQP 
benchmarks], PC1 and PC3 [combined dataset]) (Table 3.4-3) were carried through to graphical analysis 
(Figures 3.4-11 and 3.4-13). Although nickel did not have significant Spearman rank correlations for survival, it 
was still carried through to graphical analysis because of the strong relationship observed between nickel and 
H. azteca survival at CMO. 

Dry Weight—The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium), and constituents 
and explanatory variables with significant Spearman rank correlations that were above BC WQGs or did not have 
BC WQGs (total lithium, total nickel, total strontium, TDS, ∑TUs [calculated with BC WQGs only and with BC 
WQGs and EVWQP benchmarks], PC1 and PC3 [combined dataset]) (Table 3.4-3) were carried through to 
graphical analysis (Figures 3.4-14 to 3.4-16). 

Most of the evaluated explanatory variables did not exhibit a consistent exposure-response relationship across H. 
azteca tests, and no consistent patterns were observed between the PCs carried forward to graphical analysis 
and test responses. However, nickel exhibited a somewhat consistent relationship between exposure 
concentration and magnitude of adverse response. This relationship was more evident for the growth endpoint 
relative to the survival endpoint for H. azteca. The potential for nickel and other constituents to explain observed 
effects is discussed in the next section.  
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Figure 3.4-11: Mean H. azteca survival versus dissolved cadmium (top left), nitrate (top right), total selenium (bottom 
left), and sulphate (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-12: Mean H. azteca survival versus total strontium (top left), total dissolved solids (top right), and total 
nickel (bottom left). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-13: Mean H. azteca survival versus sum of toxic units calculated using BC WQGs only (top left), and sum of 
toxic units calculated using BC WQGs and EVWQP benchmarks (top right), PC1 with the combined dataset (bottom 
left), and PC3 with the combined dataset (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-14: Mean H. azteca dry weight versus dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-15: Mean H. azteca dry weight versus total lithium (top left), total strontium (top right), total dissolved 
solids (bottom left), and total nickel (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-16: Mean H. azteca dry weight versus sum of toxic units calculated using BC WQGs only (top left), sum of 
toxic units calculated using BC WQGs and EVWQP benchmarks (top right), PC1 with the combined dataset (bottom 
left), and PC3 with the combined dataset (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Identification of Potential Contributors to Toxicity (H. azteca) 
Survival—In tests categorized as having a possible or likely adverse response, concentrations of most 
constituents were equal to or lower than concentrations in reference waters and/or test site waters categorized as 
no adverse response (Table D-3), and/or were lower than the chronic BC WQG (Appendix C). Such constituents 
are not expected to contribute to toxicity in these tests. Published toxicity data were reviewed for constituents that 
were higher than reference waters and test site waters categorized as no adverse response and/or above BC 
WQGs and lowest level 1 EVWQP benchmarks and are discussed below. 

 LC_DCDS (Q4)—The strongest evidence for causation was observed for nitrate. Concentrations of nitrate 
and orthophosphate were higher than reference waters and test site waters categorized as no adverse 
response (Table D-3). Orthophosphate is a constituent that may result in ecological changes in the receiving 
environment under long-term discharge conditions but would not be expected to cause direct aquatic toxicity 
at the concentration observed in this sample (0.028 mg/L). In contrast, the nitrate concentration in this test 
(28 mg/L NO3-N) was higher than the 14-day EC20 of 26 mg/L NO3-N for H. azteca biomass in Elk River 
water (Teck 2014), indicating that nitrate may have contributed to the observed response in this test.  

 CM_MC2 (Q4)—No water quality constituent was identified as a potential cause of the observed response in 
these tests. Concentrations of constituents were equal to or lower than concentrations in reference waters 
and/or test site waters categorized as no adverse response (Table D-3). Although nickel was lower in these 
tests relative to test site waters categorized as no adverse response, the nickel concentration was reviewed 
because of the strong relationship observed between nickel and H. azteca survival at CMO. The nickel 
concentration in this test (22 µg/L) was similar to the highest concentrations in 2017 TIE testing that were 
associated with no observed effect on survival (20 µg/L) (Nautilus 2018), indicating that nickel did not 
contribute to the observed responses.  

 LC_LC3 (Q4)—No water quality constituent was identified as a potential cause of the observed response in 
these tests. Concentrations of constituents were equal to or lower than concentrations in reference waters 
and/or test site waters categorized as no adverse response (Table D-3), and/or were lower than the chronic 
BC WQG and lowest level 1 EVWQP benchmarks, except for dissolved copper and nitrate (Appendix C). 
Copper is not expected to have contributed to toxicity in this test because the test site concentration 
(0.51 µg/L) was more than an order of magnitude less than the LC50 species mean for H. azteca (12 µg/L for 
hardness ~300 mg/L as CaCO3, DOC of ~4 mg/L, pH of ~7) reported in the US EPA criteria for copper 
technical report (US EPA 2007). The nitrate concentration in this test (16 mg/L NO3-N) was lower than the 
14-day EC10 of 19 mg/L for H. azteca biomass in Fording River water (Teck 2014), indicating that nitrate did 
not contribute to the observed response. There is some uncertainty in this result because of the shorter test 
duration used in the Fording River water test (14 days versus 28 days), and potential effects of nitrate on the 
observed response cannot be conclusively eliminated. 

 LC_LCDSSLCC (Q4)—No water quality constituent was identified as a potential cause of the observed 
response in these tests. Concentrations of constituents were equal to or lower than concentrations in 
reference waters and/or test site waters categorized as no adverse response (Table D-3), and/or were lower 
than the chronic BC WQG and lowest level 1 EVWQP benchmarks, except dissolved copper (Appendix C). 
The concentration of dissolved copper in this test (0.42 µg/L) was more than an order of magnitude less than 
the LC50 species mean for H. azteca (12 µg/L for hardness ~300 mg/L as CaCO3, DOC of ~4 mg/L, pH of ~7) 
reported in the US EPA criteria for copper technical report (US EPA 2007), indicating that copper did not 
likely contribute to the observed response.  
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 LC_LC3 (Q3) and LC_LC5 (Q4)—No water quality constituent was identified as a potential cause of the 
observed response in these tests. Concentrations of constituents were equal to or lower than concentrations 
in reference waters and/or test site waters categorized as no adverse response (Table D-3), and/or were 
lower than the chronic BC WQG and lowest level 1 EVWQP benchmarks (Appendix C). As discussed in 
Section 3.3.1.3, there was inconsistency in response among replicates exposed to the same site water, with 
the most pronounced variability observed in Q4 tests. It is uncertain whether this inter-replicate 
inconsistency, which is non-characteristic of this test protocol, reflects a test artifact or an actual adverse 
response to the test water.  

Dry Weight—In tests categorized as having a possible or likely adverse response, concentrations of most 
constituents were equal to or lower than concentrations in reference waters and/or test site waters categorized as 
no adverse response (Table D-3), and/or were lower than the chronic BC WQG (Appendix C). Such constituents 
are not expected to contribute to toxicity in these tests. Published toxicity data were reviewed for constituents that 
were higher than reference waters and test site waters categorized as no adverse response and/or above BC 
WQGs and lowest level 1 EVWQP benchmarks and are discussed below. 

 FR_FRCP1 (Q4)—The strongest evidence for causation was observed for nickel. The concentration of 
nitrate was higher than concentrations in reference waters and/or test site waters categorized as no adverse 
response (Table D-3), but did not exhibit strong evidence for potential causation. The nitrate concentration in 
this test (17 mg/L NO3-N) was lower than the 14-day EC10 of 19 mg/L for H. azteca biomass in Fording River 
water (Teck 2014), indicating that nitrate likely did not contribute to the observed response. Because of the 
shorter test duration used in the Fording River water test (14 days versus 28 days), there is some uncertainty 
in this result and potential effects of nitrate on the observed response cannot be conclusively eliminated. The 
concentration of nickel in this test (11 µg/L) was similar to the concentrations in the 2017 TIE testing that 
were associated with no effect on growth (10 µg/L), indicating that nickel is not contributing to toxicity. 
However, there is uncertainty in this comparison because the thresholds for adverse effects of nickel to H. 
azteca may be under-estimated (i.e., the ICX may be lower), due to lower-doses of nickel administered 
during the second half of the 28-day exposure (Nautilus 2018). Results of the TIE treatment indicated that 
divalent metals (likely nickel) contributed, at least partly, to the observed response in the Q4 FR_FRCP1 
test. Nickel related affects could not be ruled out.  

 LC_DCDS (Q3)— The strongest evidence for causation was observed for nitrate. Concentrations of 
constituents were equal to or lower than concentrations in reference waters and/or test site waters 
categorized as no adverse response (Table D-3), and/or were lower than the chronic BC WQG and lowest 
level 1 EVWQP benchmarks, except for nitrate (Appendix C). The nitrate concentrations in this test (17 mg/L 
NO3-N) was equal to the 14-day EC10 of 17 mg/L for H. azteca biomass in Elk River water (Teck 2014), 
indicating that nitrate may have contributed to the observed response in this test. 

 LC_DCDS (Q4)—The strongest evidence for causation was observed for nitrate. Concentrations of nitrate 
and orthophosphate were higher than reference waters and test site waters categorized as no adverse 
response (Table D-3). Similar to findings for H. azteca survival, although orthophosphate is a constituent that 
may result in ecological changes in the receiving environment under long-term discharge conditions, it would 
not be expected to cause direct aquatic toxicity at the concentration observed in this sample (0.028 mg/L). 
The nitrate concentration in this test (28 mg/L NO3-N) was higher than the 14-day EC20 of 26 mg/L for 
H. azteca biomass in Elk River water (Teck 2014), indicating that nitrate may have contributed to the 
observed response in this test. 
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 CM_MC2 (Q3 and Q4)—Evidence for potential causation was observed for nickel. Although concentrations 
of constituents were equal to or lower than concentrations in reference waters and/or test site waters 
categorized as no adverse response (Table D-3), the nickel concentrations were reviewed because of the 
strong relationship observed between nickel and H. azteca reproduction at CMO. Nickel concentrations in 
Q3 (19 µg/L) and Q4 (22 µg/L) were similar to the IC25 (22.4 µg/L) (Nautilus 2018), indicating that nickel 
contributed to the observed response. This interpretation aligns with the 2019 H. azteca TIE testing 
conducted with Q3 and Q4 CM_MC2 waters, which indicated that divalent metals (likely nickel) were the 
probable cause of H. azteca sublethal toxicity.  

 EV_HC1, LC_LC3, LC_LCDSSLCC (Q3) and GH_ERC, EV_HC1 (Q4)—No water quality constituent was 
identified as a potential cause of the observed response in these tests. Concentrations of constituents were 
equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 
response (Table D-3), and/or were lower than the chronic BC WQG and EVWQP benchmarks (Appendix C). 
As discussed in Section 3.3.1.3, the inconsistency in responses among replicates exposed to the same site 
water in H. azteca tests brings uncertainty to the responses observed. It is uncertain if this inter-replicate 
inconsistency reflects a test artifact or an actual adverse response to the test water. 

3.4.4 Oncorhynchus mykiss Survival and Viability 
Water Quality Screening (O. mykiss) 
In one out of seven tests categorized as possible or likely (Q4 EV_MC2), concentrations did not exceed BC 
WQGs or EVWQP benchmarks. In the remaining six tests categorized as possible or likely, concentrations of one 
or more constituent exceeded a BC WQG or EVWQP benchmark: 

 FR_FRABCH, GH_FR1 (Q2) and LC_LC5, GH_FR1 (Q4)—The concentration of selenium exceeded the 
EVWQP benchmark. 

 LC_DCDS (Q4)—Concentrations of selenium and nitrate exceeded EVWQP benchmarks and nickel 
exceeded the level 1 interim screening value. 

 CM_MC2 (Q4)—The concentration of nickel exceeded the level 1 interim screening value. 

Spearman Rank Correlation (O. mykiss) 
Constituents and explanatory variables with a statistically significant Spearman rank correlation for O. mykiss 
survival are provided in Table 3.4-5.  

Survival and Viability—Most constituents and explanatory variables with significant Spearman rank correlations 
also exhibited strong correlations (i.e., rs ≤ -0.4) in the combined dataset.  

The following PC scores had statistically significant Spearman rank correlations for one or more endpoints: 

 PC1 (combined dataset)—This component accounted for 29% of the variance (Table E-4). PC1 had strong 
positive loadings for TDS, components of TDS (e.g., calcium), Order constituents (sulphate, nitrate, 
selenium), and several metals (e.g., antimony, lithium, uranium).  

 PC2 (2019 only dataset)—This component accounted for 15% of the variance (Table E-4). PC2 had strong 
positive loadings for TSS, TOC, turbidity, and several metals (e.g., aluminum, cobalt, iron). 

When compared between the combined dataset and the 2019 only dataset, the factor loading scores exhibited the 
following patterns: 
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 PC1—The component loadings in PC1, which appeared to be a strong signal of mine influence (i.e., strong 
loadings for TDS, Order constituents), exhibited similar patterns between the combined dataset and the 2019 
only dataset. PC1 in both datasets had strong loadings for mostly the same constituents (Table E-4).  

 PC2—The component loadings in PC2, which correlated with particulate-associated parameters (i.e., strong 
loading for TSS), exhibited somewhat similar patterns between the combined dataset and the 2019 only 
dataset (Table E-4). The pattern observed between the two datasets was similar for most constituents that 
appeared to be a signal of particulates (e.g., TSS, TOC, turbidity, aluminum, and iron), although some minor 
differences were also observed for some strong loadings for metals. For example, PC2 had strong loadings 
for chromium and copper in the combined dataset, but not in the 2019 only dataset. 
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Table 3.4-5: Constituents and Explanatory Variable with Significant Spearman Rank Correlations for Oncorhynchus mykiss Survival and Viability 

Constituent(a) 

Survival Viability Comparison to BC WQGs/EVWQP 
Benchmarks Retained for Graphical Analysis? 

Rs 
Combined 

Dataset 
Rs 2019 
Dataset 

Rs 
Combined 

Dataset 
Rs 2019 
Dataset  Survival Viability 

Total alkalinity  -0.454 -0.568 -0.486 -0.650 No WQG No—included in TDS 
Barium-total -0.340 -0.601 -0.313 -0.614 No exceedance No 

Bromide -0.339 ns -0.333 ns No WQG No—low detection frequency 
Calcium -0.519 -0.664 -0.548 -0.713 No WQG No—included in TDS 
Chloride -0.356 -0.507 -0.376 ns No exceedance No 

Conductivity -0.508 -0.664 -0.536 -0.684 No WQG No—included in TDS 
Hardness -0.507 -0.660 -0.534 -0.691 No WQG No—included in TDS 

Lithium-total -0.363 -0.617 -0.385 -0.611 No WQG Yes 
Magnesium -0.489 -0.649 -0.515 -0.673 No WQG No—included in TDS 
Nickel-total ns -0.548 ns ns Exceeds L1 interim screening value Yes 

Nitrate -0.435 -0.658 -0.444 -0.613 Exceeds L1 EVWQP benchmarks Yes 
Nitrite -0.523 -0.680 -0.480 -0.627 No exceedance No 

pH -0.262 ns ns ns No exceedance No — 
Potassium -0.431 -0.686 -0.427 -0.652 No WQG No—included in TDS 

Selenium-total -0.446 -0.672 -0.462 -0.660 Exceeds L1 EVWQP benchmarks Yes 
Sodium ns -0.552 -0.309 -0.607 No WQG No—included in TDS 

Sulphate -0.480 -0.663 -0.509 -0.657 No exceedance Yes—order constituent 
Total dissolved solids -0.513 -0.684 -0.541 -0.704 No WQG Yes 

Uranium-total -0.414 -0.573 -0.442 -0.564 No exceedance No 
∑TU-WQGs -0.303 -0.622 -0.296 -0.558 No WQG Yes 

∑TU-WQGs/Benchmarks ns -0.480 ns ns No WQG Yes — 
PC1 (combined dataset) -0.439 - -0.484 - No WQG Yes 

PC2 (2019 dataset) - -0.603 - -0.627 No WQG Yes 
Notes: — = not applicable to dataset or endpoint; BC WQGs = British Columbia water quality guidelines; EVWQP = Elk Valley Water Quality Program; L1 = lowest level 1; ns = not significant; 
PC = principal component; ∑TU = sum of toxicity units; TDS = total dissolved solids. 
(a) Total concentrations are shown for metals that have a BC WQG for the total fraction or that lack a chronic BC WQG. Dissolved concentrations were used for metals with a BC WQG for the 

dissolved fraction. 
(b) Shaded values indicate a strong Spearman rank correlation at rs ≤ -0.4. 
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Graphical Analysis (O. mykiss) 
Survival—The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium), and constituents 
and explanatory variables with significant Spearman rank correlations that were above BC WQGs or did not have 
BC WQGs (total lithium, total nickel, total dissolved solids, ∑TU [calculated with BC WQGs only and BC WQGs 
and EVWQP benchmarks], PC1 [combined dataset], and PC2 [2019 dataset]) (Table 3.4-5) were carried through 
to graphical analysis (Figures 3.4-17 and 3.4-19). Although bromide exhibited significant negative correlations, it 
was not included in graphical analysis because of low detection frequency19. 

Viability—The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium), and constituents 
and explanatory variables with significant Spearman rank correlations that were above BC WQGs or did not have 
BC WQGs (total lithium, total nickel, total dissolved solids, ∑TU [calculated with BC WQGs only], PC1 [combined 
dataset] and PC2 [2019 dataset]) (Table 3.4-5) were carried through to graphical analysis (Figures 3.4-3 to  
3.4-21). Although bromide had significant negative correlations, it was not included in graphical analysis because 
of low detection frequency19.  

There are no consistent patterns between concentrations of constituents and responses or between the PCs 
carried forward to graphical analysis and test responses across O. mykiss tests. Because no apparent 
relationships were observed for concentrations versus responses, the water quality screening was relied upon for 
identification of potential causes of observed effects in the following section.  

 
19 80% of 98 samples had bromide concentrations below detection limits (Table D-4). 
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Figure 3.4-17: Mean O. mykiss survival versus dissolved cadmium (top left), nitrate (top right), total selenium (bottom 
left), and sulphate (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-18: Mean O. mykiss survival versus total lithium (top left), total nickel (top right), total dissolved solids 
(bottom left), and sum of toxic units calculated using BC WQGs only (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-19: Mean O. mykiss survival versus sum of toxic units calculated using BC WQGs only (top left), sum of 
toxic units calculated using BC WQGs and EVWQP benchmarks (top right), PC1 with the combined dataset (bottom 
left), and PC2 with the combined dataset (bottom right. 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description). 
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Figure 3.4-20: Mean O. mykiss viability versus dissolved cadmium (top left), nitrate (top right), total selenium (bottom 
left), and sulphate (bottom right).  

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-21: Mean O. mykiss viability versus total lithium (left) and total dissolved solids (right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-21: Mean O. mykiss viability versus sum of toxic units calculated using BC WQGs only (top left), and PC1 
with the combined dataset (top right), and PC2 with the 2019 only dataset (bottom left). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Identification of Potential Contributors to Toxicity (O. mykiss) 
In tests categorized as having a possible or likely adverse response, concentrations of most constituents were 
equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 
response (Table D-4), and/or were lower than the chronic BC WQG (Appendix C). Such constituents are not 
expected to contribute to toxicity in these tests. Published toxicity data were reviewed for constituents that were 
higher than reference waters and test site waters categorized as no adverse response and/or above BC WQGs 
and lowest level 1 EVWQP benchmarks and are discussed below. 

 FR_FRABCH, GH_FR1 (Q2) and GH_FR1, LC_LC5, CM_MC2, EV_MC2 (Q4)—No water quality 
constituent was identified as a potential cause of the observed response in these tests. Concentrations of 
constituents were equal to or lower than concentrations in reference waters and/or test site waters 
categorized as no adverse response (Table D-4), and/or were lower than the chronic BC WQG and lowest 
level 1 EVWQP benchmarks (Appendix C). 

 LC_DCDS (Q4)—The strongest evidence for causation was observed for nitrate. Concentrations of nitrate 
and orthophosphate were higher than reference waters and test site waters categorized as no adverse 
response (Table D-4). Orthophosphate is a constituent that may result in ecological changes in the receiving 
environment under long-term discharge conditions, but is not expected to have direct aquatic toxicity. 
Therefore, orthophosphate is not likely contributing to toxicity in this test. The nitrate concentration in this test 
(28 mg/L NO3-N) was higher than the level 2 benchmark from the EVWQP (24 mg/L NO3-N at hardness 
~400 mg/L as CaCO3). The level 2 benchmark is associated with 20% effect on O. mykiss development, 
indicating that nitrate may have contributed to the observed response in this test. 

3.4.5 Pimephales promelas Survival and Biomass 
As discussed in Section 3.3.1.5, four of six tests categorized as possible or likely (Q1 test with FR_FRABCH, Q3 
tests with FR_FRCP1, CM_MC2, LC_LCDSSLCC) had microbial growth and were excluded from the statistical 
analysis (i.e., PCA and Spearman rank correlation). These tests were compared to BC WQGs and level 1 
EVWQP benchmarks for discussion purposes, although constituents identified as potential contributors to toxicity 
remain uncertain with the known evidence of microbes.  

Water Quality Screening (P. promelas) 
In the Q1 GH_ERC test, concentrations did not exceed BC WQGs or lowest level 1 EVWQP benchmarks. In the 
remaining five tests categorized as possible or likely adverse effects, concentrations of one or more constituent 
exceeded a BC WQG or lowest level 1 EVWQP benchmark:  

 FR_FRCP1 (Q1)—Concentrations of sulphate, nitrate, and selenium exceeded the lowest level 1 EVWQP 
benchmarks, the concentration of nickel exceeded the level 1 interim screening value, and the concentration 
of uranium exceeded the BC WQG. 

 FR_FRABCH (Q1)—Concentrations of nitrate and selenium exceeded the lowest level 1 EVWQP 
benchmarks.  

 FR_FRCP1 and LC_LCDSSLCC (Q3)—The concentration of selenium exceeded the lowest level 1 EVWQP 
benchmark. 

 CM_MC2 (Q3)—The concentration of nickel exceeded the level 1 interim screening value. 
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Spearman Rank Correlation (P. promelas) 
Survival—No constituents or explanatory variables had significant Spearman rank correlations for P. promelas 
survival except for PC2 (2019 dataset)20. The correlations for total chromium, PC1 and PC2 (2019 dataset) were 
strong (i.e. rs >0.4).  

Biomass—No constituents or explanatory variables had significant Spearman rank correlations for P. promelas 
biomass. The correlations for PC2 and PC4 (2019 dataset) were strong (i.e. rs >0.4). 

The following PC scores had statistically significant or strong Spearman rank correlations: 

 PC1 (2019 dataset)—This component accounted for 37% of the variance (Table E-5). PC1 had strong 
positive loadings for TDS, components of TDS (e.g., calcium), Order constituents (dissolved cadmium, 
sulphate, nitrate, selenium), and strong negative loadings for several dissolved metals (e.g., chromium, 
copper, mercury). 

 PC2 (2019 dataset)—This component accounted for 15% of the variance (Table E-5). PC2 had strong 
positive loadings for several total and dissolved metals (e.g., barium, bismuth, vanadium), some dissolved 
metals (e.g., copper, lead, mercury), and a strong negative loading for total chromium. 

 PC4 (2019 dataset)—This component accounted for 8% of the variance (Table E-5). PC4 had strong 
positive loadings for several metals (e.g., aluminum, beryllium, iron).  

When compared between the combined dataset and the 2019 only dataset, the factor loading scores showed the 
following patterns: 

 PC1—The component loadings in PC1, which appeared to be a strong signal of mine influence (i.e., strong 
loadings for TDS and Order constituents), exhibited similar patterns between the combined dataset and the 
2019 only dataset. PC1 in both datasets had strong loadings for similar constituent groups (Table E-5).  

 PC2—The component loadings in PC2 did not follow a discernible pattern between the two datasets. In the 
combined dataset, PC2 appeared to be a signal of particulates (i.e., strong loading for TSS and turbidity). In 
the 2019 only dataset, PC2 had strong loadings for some dissolved metals (e.g., copper, lead, mercury) and 
had dissimilar loadings compared to the combined dataset PC2 (Table E-5). 

 PC4—The component loadings in PC4 had no apparent signals in either dataset, nor consistency between 
the two datasets (Table E-5). 

  

 
20 PC2 had a significantly positive correlation at α < 0.005, rs = 0.521.  
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Graphical Analysis (P. promelas) 
Survival—The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium), and explanatory 
variables that had significant or strong Spearman rank correlations (PC1 and PC2 [2019 dataset]) were carried 
through to graphical analysis (Figure 3.4-22 and 3.4-23)  

Biomass—The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium), and explanatory 
variables that had strong Spearman rank correlations (PC2 and PC4 [2019 dataset]) were carried through to 
graphical analysis (Figure 3.4-24 and 3.4-25) 

The evaluated explanatory variables did not exhibit a consistent exposure-response relationship across P. 
promelas tests. For PCs that were carried forward to graphical analysis, no consistent patterns were apparent 
between the PCs and test responses. Because no apparent relationships were observed for concentrations 
versus responses, the water quality screening was relied upon for identification of potential causes of observed 
effects in the following section. 
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Figure 3.4-22: Mean P. promelas survival versus dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-23: Mean P. promelas survival versus PC1 with the 2019 only dataset (left) and PC2 with the 2019 only 
dataset (right). 

 

Note: Symbols indicate reference waters (blue +), test site waters with mean results categorized as no adverse response (blue Δ), and test 
site waters with mean results categorized as possible or likely adverse response (green Δ). Test site waters categorized as possible or 
likely in 2019 (green Δ) are labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for 
description). Tests with evidence of microbes (see Section 3.3.3.5) were excluded from the principal component analysis, and are 
therefore excluded from this plot. 
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Figure 3.4-24: Mean P. promelas biomass versus dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 

Note: Symbols indicate reference waters (blue × = 2015 to 2018; blue + = 2019), test site waters with mean results categorized as no 
adverse response (blue ○ = 2015 to 2018; blue Δ = 2019), and test site waters with mean results categorized as possible or likely 
adverse response (green ○ = 2015 to 2018; green Δ = 2019). Test site waters categorized as possible or likely in 2019 (green Δ) are 
labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for description).  
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Figure 3.4-25: Mean P. promelas biomass versus PC2 with the 2019 only dataset (left) and PC4 with the 2019 only 
dataset (right). 
 

 

Note: Symbols indicate reference waters (blue +), test site waters with mean results categorized as no adverse response (blue Δ), and test 
site waters with mean results categorized as possible or likely adverse response (green Δ). Test site waters categorized as possible or 
likely in 2019 (green Δ) are labelled with the test site and quarter. Horizontal lines are regional normal range (see Figure 2.3-3 for 
description). Tests with evidence of microbes (see Section 3.3.3.5) were excluded from the principal component analysis, and are 
therefore excluded from this plot. 
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Identification of Potential Contributors to Toxicity (P. promelas) 
In tests categorized as having a possible or likely adverse response, concentrations of most constituents were 
equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 
response (Table D-5), and/or were lower than the chronic BC WQG (Appendix C). Such constituents are not 
expected to contribute to toxicity in these tests. Published toxicity data were reviewed for constituents that were 
higher than reference waters and test site waters categorized as no adverse response and/or above BC WQGs 
and lowest level 1 EVWQP benchmarks and are discussed below. 

 FR_FRCP1 (Q1)—No water quality constituent was identified as a potential cause of the observed 
responses in this test. Concentrations of lithium, nickel, nitrate, selenium, sulphate, uranium, TDS, and 
several components related to TDS (e.g., calcium), and ∑TUs were higher than reference waters and test 
site waters categorized as no adverse response (Table D-5), but comparisons to toxicity benchmarks did not 
support a conclusion of causation for these constituents. Concentrations of sulphate (1,314 mg/L) and TDS 
(2,389 mg/L) in this test were higher than the maximum concentration tested in the Fall 2016 sulphate testing 
that resulted in no adverse effects (1,248 mg/L sulphate; ~2,000 mg/L TDS) (Golder 2018b), so effects could 
not be evaluated using site-specific testing. In comparison to literature values, the concentration of sulphate 
in this test (1,314 mg/L) was below the 7-day growth IC10 (1,323 mg/L) and the 7-day LC10 (2,451 mg/L) 
(Elphick et al. 2011; test hardness of 320 mg/L as CaCO3), indicating that it is likely not contributing to 
sublethal or lethal effects in this test. Because of the shorter test duration used in Elphick et al. (2011) (7 
days versus 32 days), there is uncertainty in these results and potential effects of sulphate on the observed 
response cannot be conclusively eliminated Given the correlation between sulphate and TDS (i.e., as 
sulphate increases, so does TDS), the similar conclusions were made for TDS. Other exposure constituents 
exhibited no strong evidence for potential causation: 

 The lithium concentration in this test (0.063 mg/L) was lower than the reported IC25 of 0.38 mg/L for 
P. promelas (Kszos et al. 2003)21, indicating that it is not likely contributing to toxicity. 

 The nickel concentration in this test (24 µg/L) was less than the NOEC of 57 µg/L (EU 2008), indicating 
that it is not likely contributing to toxicity. 

 The nitrate concentration in this test (23 mg/L NO3-N) was approximately two times lower than the 32-d 
EC10 of 55.5 mg/L NO3-N (US EPA 2010), indicating that it is not likely contributing to toxicity.  

 The selenium concentration in this test (370 µg/L) was lower than the 32-day NOEC for P. promelas 
(390 µg/L) reported by Spehar (1986) for sodium selenate (as reported in Norberg-King 1989), indicating 
that selenium is not likely contributing to toxicity. 

 The uranium concentration in this test (13 µg/L) was lower than the 7-day IC10 of 1,040 µg/L (CCME 
2011), indicating that it is not likely contributing to toxicity. There is uncertainty in this comparison 
because the test conducted herein (32 days) was approximately four times longer than the test used to 
derive the IC10 (7 days). This uncertainty is partially offset by the magnitude difference between the test 
concentration and the IC10. Overall, uranium is not expected to have contributed to the observed 
response.  

 
21 Sodium has been shown to ameliorate lithium toxicity (Kszos et al. 2003). The sodium concentrations in the Q1 FR_FRCP1 test (2.1 mg/L) 
was similar to conditions in which the IC25 was derived (2.8 mg/L), making the effect concentration from Kszos et al. (2003) relevant to the 
FR_FRCP1 test.  
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In addition to the constituents discussed above, the ∑TUs were also higher in this test than in reference 
waters and/or test site waters categorized as no adverse response. However, the ∑TU values for these tests 
were largely driven by the hazard quotient for nickel. For example, in the ∑TUs calculated using BC WQGs 
(except for nickel, for which 5 µg/L was used [Section 2.3.4]) and EVWQP benchmarks, the hazard quotient 
for nickel accounted for between 26% and 40% of the ∑TU value. These results indicate that the relationship 
between ∑TU and reduced growth and survival in this test is largely driven by nickel, which was identified 
above as an unlikely cause of adverse effects. If the hazard quotient for nickel were excluded from the 
calculation, then the ∑TUs for these tests would be within the range observed in reference waters and test 
sites categorized as no adverse response. This analysis indicates that mixture-related effects (as evaluated 
by ∑TUs) is unlikely to explain the observed response. 

 FR_FRABCH (Q1)—No water quality constituent was identified as a potential cause of the observed 
responses in this test. Concentrations of constituents were equal to or lower than concentrations in reference 
waters and/or test site waters categorized as no adverse response (Table D-1) and/or were lower than the 
chronic BC WQG and lowest level 1 EVWQP benchmarks, except nitrate (Appendix C). The nitrate 
concentrations in this test (21 mg/L as N) was lower than the 32-d EC10 of 55.5 mg/L (US EPA 2010), 
indicating that it is not likely contributing to toxicity.  

 GH_ERC (Q1), FR_FRCP1, CM_MC2, and LC_LCDSSLCC (Q3)—No water quality constituent was 
identified as a potential cause of the observed response in these tests. Concentrations of constituents were 
equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 
response (Table D-5), and/or were lower than the chronic BC WQG and lowest level 1 EVWQP benchmarks 
(Appendix C). 

3.5 Comparison of 2019 Results to Previous Years 
Mean results for 2015 through 2019 inclusive were plotted to evaluate potential temporal patterns in responses. 
As outlined in Section 2.3.5, mean results were control normalized prior to plotting so that data processing was 
the same across years. An example plot is provided in Figure 2.3-3. Briefly, figures are interpreted as follows:  

 Symbol color corresponds to an individual test site or reference location.  

 Symbol type corresponds to the response category (circle = no; diamond = possible; triangle = likely). 
Categories were designated in each reporting year (i.e., 2015 results were categorized in Golder [2016], 
2016 results were categorized in Golder [2017], 2017 results were categorized in Golder [2018a], and 2018 
results were categorized in Golder [2019]22, and 2019 results were categorized in Section 3.3.1).  

 Open symbols indicate test sites with a mean response statistically equivalent to all references tested in that 
batch. Filled symbols indicate test sites with a mean response significantly lower than one or more 
references tested in that batch.  

 Local and regional NRs are provided on the plot to illustrate the range of responses in reference waters. 

Plots were visually examined to identify potential seasonal or inter-annual changes in responses. Because some 
laboratory methods have changed over time and the methods used to categorize test results (i.e., narrative 

 
22 Line Creek data from 2015, 2016, 2017, and 2018 are categorized in Appendix G. 
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conclusions) as “no”, “possible”, or “likely” adverse response have changed over time, these graphics are 
intended to represent a coarse-level inter-annual comparison23.  

Mean results are plotted in the following figures: 

 C. dubia survival (Figures 3.5-1) and reproduction (Figure 3.5-2) 

 P. subcapitata cell yield (Figure 3.5-3) 

 H. azteca survival (Figure 3.5-4) and dry weight (Figure 3.5-5) 

 O. mykiss survival (Figure 3.5-6), viability (Figure 3.5-7), length (Figure 3.5-8), and weight (Figure 3.5-9) 

 P. promelas hatch (Figure 3.5-10), survival (Figure 3.5-11), biomass (Figure 3.5-12), length (Figure 3.5-13), 
and development (Figure 3.5-14) 

The following sections compare 2019 test results to previous years (i.e., 2015 to 2018) for each test site. 

 
23 In 2016 only, there was a fourth narrative conclusion called “significant (no category)”. This narrative conclusion occurred when there was 
insufficient information to categorize the test as possible or likely, Specifically, this narrative occurred when the following was true: 1) a single 
reference was tested in a batch (e.g., the Fording River reference was the only reference tested for H. azteca), and 2) there was no reference 
envelope calculated for that endpoint (e.g., H. azteca growth; Golder 2017). If both of these were true and the mean response for a test site 
was significantly lower than the reference tested in that batch, then the test was categorized as significant (no category).  
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Figure 3.5-1: Mean results for C. dubia survival in the Fording River reference and its paired test site waters (top left panel), the Elk River reference and its paired test site 
waters (second left panel), the Michel Creek reference and its paired test site waters (third left panel), and the South Line Creek and its paired test site waters (bottom left 
panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels).  

 
 

 
 

 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-2: Mean results for C. dubia reproduction in the Fording River reference and its paired test site waters (top left panel), in the Elk River reference and 
its paired test site waters (middle left panel), the Michel Creek reference and its paired test site waters (third left panel), and the South Line Creek and its paired 
test site waters (bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 

 

 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-3: Mean results for P. subcapitata cell yield in the Fording River reference and its paired test site waters (top left panel), the Elk River reference and 
its paired test site waters (second left panel), the Michel Creek reference and its paired test site waters (third left panel), and the South Line Creek and its paired 
test site waters (bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 

 

 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3).
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Figure 3.5-4: Mean results for H. azteca survival in the Fording River reference and its paired test site waters (top left 
panel), the Elk River reference and its paired test site waters (middle left panel), and the Michel Creek reference and 
its paired test site waters (bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown 
as bars (right panels). 

 

 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-5: Mean results for H. azteca dry weight in the Fording River reference and its paired test site waters (top 
left panel), the Elk River reference and its paired test site waters (middle left panel), and the Michel Creek reference 
and its paired test site waters (bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are 
shown as bars (right panels). 
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Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 

Figure 3.5-6: Mean results for O. mykiss survival in the Fording River reference and its paired test site waters (top left 
panel) and the Elk River reference and its paired test site waters (bottom left panel). Regional and local normal ranges 
(2.5th to 97.5th percentile) are shown as bars (right panels). 

 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-7: Mean results for O. mykiss viability in the Fording River reference and its paired test site waters (top left 
panel) and the Elk River reference and its paired test site waters (bottom left panel). Regional and local normal ranges 
(2.5th to 97.5th percentile) are shown as bars (right panels). 

 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 

0

20

40

60

80

100

120

140

Fording
0

20

40

60

80

100

120

140

Regional
0

20

40

60

80

100

120

140

O
. m

yk
is

s 
V

ia
bi

lit
y 

(C
N

)

Fording reference South Line reference FR_FRCP1
FR_FRABCH GH_FR1 LC_LC5
LC_DCDS LC_LC3 LC_LCDSSLCC

0

20

40

60

80

100

120

140

Regional FordingQ2 Q4

2015

Q2 Q4

2016

Q2 Q4

2017

Q2 Q4

2018

Q4Q2

2019

0

20

40

60

80

100

120

140

Elk
0

20

40

60

80

100

120

140

Regional
0

20

40

60

80

100

120

140

O
. m

yk
is

s 
V

ia
bi

lit
y 

(C
N

)

Elk reference Michel reference GH_ERC EV_HC1 CM_MC2 EV_MC2

0

20

40

60

80

100

120

140

Regional Elk

2015 2016 2017 2018

Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4 Q4Q2

2019



April 2020  

 

 
 

 149 

 

Figure 3.5-8: Mean results for O. mykiss length in the Fording River reference and its paired test site waters (top left 
panel) and the Elk River reference and its paired test site waters (bottom left panel). Regional and local normal ranges 
(2.5th to 97.5th percentile) are shown as bars (right panels). 

 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 

 

0

20

40

60

80

100

120

140

Fording
0

20

40

60

80

100

120

140

Regional
0

20

40

60

80

100

120

140

O
. m

yk
is

s 
 L

en
gt

h
(C

N
)

Fording reference South Line reference FR_FRCP1
FR_FRABCH GH_FR1 LC_LC5
LC_DCDS LC_LC3 LC_LCDSSLCC

0

20

40

60

80

100

120

140

Regional FordingQ2 Q4

2015

Q2 Q4

2016

Q2 Q4

2017

Q2 Q4

2018

Q4Q2

2019

0

20

40

60

80

100

120

140

Elk
0

20

40

60

80

100

120

140

Regional
0

20

40

60

80

100

120

140

O
. m

yk
is

s 
Le

ng
th

 (
C

N
)

Elk reference Michel reference GH_ERC EV_HC1 CM_MC2 EV_MC2

0

20

40

60

80

100

120

140

Regional Elk

2015 2016 2017 2018

Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4 Q4Q2

2019



April 2020  

 

 
 

 150 

 

Figure 3.5-9: Mean results for O. mykiss weight in the Fording River reference and its paired test site waters (top left 
panel) and the Elk River reference and its paired test site waters (bottom left panel). Regional and local normal ranges 
(2.5th to 97.5th percentile) are shown as bars (right panels). 

 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-10: Mean results for P. promelas hatch in the Fording River reference and its paired test site waters (top 
left panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local 
normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-11: Mean results for P. promelas survival in the Fording River reference and its paired test site waters (top 
left panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local 
normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-12: Mean results for P. promelas biomass in the Fording River reference and its paired test site waters (top 
left panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local 
normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-13: Mean results for P. promelas length in the Fording River reference and its paired test site waters (top 
left panel) and the Michel Creek reference and its paired test site waters (bottom left panel). Regional and local 
normal ranges (2.5th to 97.5th percentile) are shown as bars (right panels). 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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Figure 3.5-14: Mean results for P. promelas normal development in the Fording River reference and its 
paired test site waters (top left panel) and the Michel Creek reference and its paired test site waters 
(bottom left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 
panels). 

 
Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to their paired local NR (Section 2.3.3). 
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3.5.1 FR_FRCP1 
Results for FR_FRCP1 (Fording River downstream of Cataract Creek in 2015–2019 are summarized in 
Figure 3.5-15. An overview of the results is provided below: 

 C. dubia—There was no adverse response on survival in C. dubia tests at this station, except for Q1 2019 
(Figure 3.5-1). Reproduction has consistently been the most sensitive endpoint for this test, with mean 
reproduction generally below the local and regional NRs over the period of monitoring (Figure 3.5-2). 
However, after Q1 2019, responses have remained within the local and regional NRs, breaking the trend of 
more and larger responses from 2015 to Q1 2019. Several constituents have been identified as potentially 
contributing to observed response over time, including nickel (Q1 and Q4 2017, Q1 and Q4 2018, Q1 2019), 
nitrate (Q1 2015, Q1 to Q4 2016, Q1 and Q4 2018, Q1 2019), and sulphate and TDS (Q1 2015, Q1 2016, 
Q1 and Q4 2018, Q1 2019).  

 P. subcapitata—Although 50% of tests were categorized as possible or likely adverse response, mean cell 
yield was within the local and regional NRs in most quarterly tests (Figure 3.5-3). Notable exceptions were 
Q4 2018 when cell yield was 7 x104 cells/mL, and Q1 and Q3 2019 when cell yield was 9.5 and 35 x104 
cells/mL, respectively. In Q3 2019, most tests exhibited had adverse responses on cell yield as discussed in 
Section 3.2.3.2 and 3.3.1.2. Sulphate and TDS were identified as potentially contributing to the observed 
response in the Q4 2018 and Q1 2019. No water quality constituent was identified as potentially contributing 
to observed responses in other tests. 

 H. azteca—There was no adverse response on survival in H. azteca tests, except for Q4 2018 (Figure 3.5-
4). As expected, the sublethal endpoint (growth in dry weight) was the most sensitive endpoint for this 
species. Mean dry weight was generally within the local and regional NRs, except for Q1 and Q4 2018 and 
Q4 2019 tests (Figure 3.5-5). Adverse responses on dry weight were observed in approximately half of the 
tests. Water quality constituents identified as potentially contributing to observed responses were nitrate in 
Q1 tests in 2016, 2017, and 2018, and nickel in the Q4 test in 2019. In Q4 2018, several constituents were 
identified as potentially contributing to the observed growth response, including nickel, nitrate, uranium, 
sulphate, and TDS. For the survival endpoint in Q4 2018, nickel, nitrate, and uranium were identified as 
potential toxicants.  

 O. mykiss—Mean length and weight were within the local and regional NRs, except for Q4 2018, which was 
categorized as likely adverse response, and Q4 2019, which was categorized as no adverse response  
(Figure 3.5-8; Figure 3.5-9). Overall the growth endpoints have not been a sensitive indicator of responses 
for this species. Mean survival and viability have historically been the most sensitive endpoints, and yield 
similar temporal response trends; both survival and viability were below the local and regional NRs in 40% of 
the tests (Figure 3.5-6; Figure 3.5-7). The magnitude of response for survival and viability was greater in Q4 
tests compared to Q2 tests. Within those Q4 tests, there was a trend towards more frequent and larger 
responses over time until 2019, when no adverse responses were observed. There is some uncertainty in 
this trend given that Q4 2017 tests had evidence of microbial effects. Sulphate and TDS were also identified 
as potentially contributing to the observed response in Q4 2017. In Q4 2018, the strongest evidence for 
causation was identified for sulphate and TDS, although nitrate may also have contributed to the observed 
responses. No water quality constituent was identified as potentially contributing to observed responses in 
other tests.  
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 P. promelas—There were no adverse responses on hatch and development in P. promelas tests 
(Figures 3.5-10 and 3.5-14). Mean survival, biomass, and length were within local and regional NRs with the 
following exceptions: hatch in the Q1 2019 test, survival and biomass in Q3 and Q4 2018 and Q1 2019 tests, 
and length in the Q4 2018 test (Figures 3.5-11 to 3.5-13). Sulphate and TDS were identified as potentially 
contributing to observed responses in Q4 2018, and the Q3 2019 test had evidence of microbes. No water 
quality constituent was identified as potentially contributing to observed responses in other tests. 

Overall, FR_FRCP1 has shown relatively consistent patterns of response over time, with toxicity indicated in 
several test endpoints, particularly under base flow conditions. Interannual differences, and a broad trend towards 
more frequent and larger responses for C. dubia were observed until Q2 of 2019. In the latter portion of 2019, 
mean reproduction was within local and regional NRs, indicating that a break in the observed trend has occurred 
in 2019. Several parameters have been identified as potential causes of toxicity in previous testing. In Q1 2019 
testing, sulphate and TDS were identified as potentially contributing to observed effects to one out of five test 
species. This pattern in causation appears to be related to elevated sulphate and TDS concentrations in Q1 2019, 
which were similar to concentrations measured in Q4 2018 (when sulphate and TDS were also identified as 
potentially contributing to observed responses in all test species). The concentrations measured in Q4 2018 and 
Q1 2019 were generally higher (~2,000 mg/L sulphate and ~3,300 mg/L TDS) relative to most previously tested 
concentrations of sulphate (~100 to 750 mg/L, except for one test at ~1,500 mg/L) and TDS (~350 to 1,500 mg/L, 
except for one test at ~2,500 mg/L) in chronic toxicity monitoring (Appendix D). The fewer responses observed in 
Q3 to Q4 of 2019 could be attributed to the decrease in concentrations of sulphate and TDS in these quarters 
(~100 to 500 mg/L sulphate and ~300 to 1,500 mg/L TDS) relative to Q1 2019 (i.e., back to conditions similar to 
2015). 

As discussed in Section 2.2.2.2, water quality under winter low flow conditions at FR_FRCP1 is not representative 
of conditions in the upper Fording River; as such this station does provide a reliable indicator of broader aquatic 
health responses to evaluate cumulative discharges from Fording River Operations in the receiving environment 
(Teck 2019c). During low flow conditions, water quality at FR_FRCP1 is predominantly discharge from upstream 
mine-impacted Cataract Creek. Station FR_FRABCH (Section 3.5.2) was added to the program in 2018 to 
characterize the potential for effects in conditions that are more representative of the upper Fording River. 
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Figure 3.5-15: Summary of test results by category at FR_FRCP1. 
 

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018a), 2018 tests in Golder (2019), and 2019 tests in 
Section 3.3.1. Possible, likely, and significant (no category) symbols are annotated with constituent(s) identified as potentially contributing to observed response. Ni = nickel; NO3 = nitrate; SO4 
= sulphate; TDS = total dissolved solids; U = uranium; None = no water quality constituent was identified. Underlined = Primary explanatory variable identified if multiple constituents were 
identified as potentially causing observed response. Toxicity Identification Evaluations were conducted to support the causation assessment for C. dubia tests in Q4 2018 and Q1 to Q4 2019, 
and H. azteca tests in Q1, Q3, and Q4 2019. 
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3.5.2 FR_FRABCH 
This station, which is approximately 5 kilometers downstream of FR_FRCP1, is not a Permit location but was 
added to the program in Q4 2018 to better represent mixed Fording River water quality, capture more completely 
constituent loadings from upstream mining, and reduce the confounding influence of mid-winter Cataract Creek 
flows at FR_FRCP1 (see Section 2.2.2.1). 

Results are summarized in Figure 3.5-16. An overview of the results is provided below: 

 C. dubia— There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was within the local and regional NRs, except for Q1 2019 (Figure 3.5-2). A potential contributor to the 
observed response in this test was nitrate.  

 P. subcapitata—Mean cell yield was within the local and regional NRs except for Q3 2019 (Figure 3.5-3). As 
discussed in Sections 3.2.3.2 and 3.3.1.2, most of the tests in this quarter had adverse responses on cell 
yield. No water quality constituent was identified as potentially contributing to observed responses in this 
test. 

 H. azteca—There was no adverse responses observed in tests except for dry weight in Q4 2018, but mean 
survival and dry weight were within the local and regional NRs (Figure 3.5-4; Figure 3.5-5). Nitrate was 
identified as potentially contributing to observed response. 

 O. mykiss—Mean length and weight were within the local and regional NRs (Figure 3.5-7; Figure 3.5-8). 
Mean survival and viability were categorized as possible and likely responses in Q4 2018 and Q2 2019 
respectively (Figure 3.5-6; Figure 3.5-7). No water quality constituent was identified as potentially 
contributing to observed responses. 

 P. promelas—Mean responses were within the regional and local NRs, except for survival and biomass in 
Q4 2018 and Q1 2019 and biomass in Q4 2018 (Figures 3.5-10 to 3.5-14). No water quality constituent was 
identified as potentially contributing to observed responses, but responses observed in Q1 2019 were 
consistent with effects caused by microbial growth.  

Overall, FR_FRABCH showed fewer and lower magnitude responses relative to FR_FRCP1. Q1 2019 had the 
most responses in tests compared to other quarters. Nitrate has been identified as a potential or likely cause of 
observed effects in two FR_FRABCH tests (C. dubia and H. azteca), although concentrations have been 
consistent (~20 mg/L NO3-N) since testing began in Q4 2018. 
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Figure 3.5-16: Summary of test results by category at FR_FRABCH. 

 

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018a), 2018 tests in Golder (2019), and 2019 tests in 
Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to observed response. NO3 = nitrate; None = no water quality constituent 
was identified. 
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3.5.3 GH_FR1 
Results for GH_FR1 (Fording River downstream of Greenhills Creek) in 2015–2019 are summarized in 
Figure 3.5-17. An overview of the results is provided below: 

 C. dubia— There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was generally within the local and regional NRs, except for Q2 2016 and 2018, and Q1 2019 (Figure 3.5-2), 
and 20% of tests have been categorized as possible or likely adverse response. A potential contributor to the 
observed response in Q2 2016 was nitrate. No water quality constituent was identified as potentially 
contributing to observed responses in other tests. 

 P. subcapitata—Mean cell yield was within the local and regional NRs and 80% of tests were categorized 
as no adverse response (Figure 3.5-3). No water quality constituent was identified as potentially contributing 
to observed responses. 

 H. azteca—There was no adverse response on survival in any test in any year and mean survival was within 
the local and regional NRs except for Q3 tests in 2015 and 2017 (Figure 3.5-4). No adverse response on dry 
weight was observed in the majority of tests and mean dry weight was within the local and regional NRs 
(Figure 3.5-5). No water quality constituent was identified as potentially contributing to observed responses. 

 O. mykiss—Mean length and weight were generally within the local and regional NRs (Figure 3.5-8; 
Figure 3.5-9). Mean survival and viability were below the local NR in approximately half of the tests 
(Figure 3.5-6; Figure 3.5-7). No water quality constituent was identified as potentially contributing to 
observed responses. Responses observed in Q4 2017 were consistent with effects caused by microbial 
growth (Golder 2018a). 

 P. promelas—Mean responses were consistent over time and within the regional and local NRs, except for 
survival in Q2 2017 (Figures 3.5-10 to 3.5-14). No water quality constituent was identified as potentially 
contributing to observed responses. Responses observed in 2017 were consistent with effects caused by 
microbial growth (Golder 2018a). 

 

Overall, GH_FR1 has shown fewer and lower magnitude responses relative to FR_FRCP1, with no apparent 
consistent pattern of responses over time and no clear evidence of causal factors. Adverse responses have been 
observed on O. mykiss survival and viability in Q4 of every year. At least one of the Q4 O. mykiss test responses 
(2017) was consistent with effects caused by microbes and none of the responses could be attributed to a water 
quality constituent. In Q3 2019, the adverse response for algal growth was considered to be a suspect result due 
to the atypically low cell yield in all samples, including reference. There has been no overt change in the 
frequency or magnitude of responses over time, with the profile observed in 2019 closely matching that observed 
in 2015 (Figure 3.5-17).   
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Figure 3.5-17: Summary of test results by category at GH_FR1. 

 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018a), 2018 tests in Golder (2019), and 2019 tests in 

Section 3.3.1. Possible, likely, and significant (no category) symbols are annotated with constituent(s) identified as potentially contributing to observed response. NO3 = nitrate; None = no 
water quality constituent was identified.
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3.5.4 LC_LC5 
Station LC_LC5 (Fording River downstream of Line Creek) was added to the regional chronic toxicity testing 
program with the integration of the Line Creek toxicity testing and regional toxicity testing permits. Tests before 
2019 (i.e., 2015 to 2018) were reviewed in the causation assessment in Appendix G. 

Results are summarized in Figure 3.5-18. An overview of the results is provided below: 

 C. dubia— There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was generally within the local and regional NRs except for Q2 and Q4 2018 (Figure 3.5-2). No water quality 
constituent was identified as potentially contributing to observed responses.  

 P. subcapitata—There was no adverse response on cell yield in any test in any year except Q3 2019 
(Figure 3.5-3). As discussed in Sections 3.2.3.2 and 3.3.1.2, most of the tests in this quarter had adverse 
responses on cell yield. No water quality constituent was identified as potentially contributing to the observed 
response. 

 H. azteca—Testing for this species began in Q3 2019. There was no adverse response on dry weight in any 
tests (Figure 3.5-5). In Q4, survival was below the local and regional NRs (Figure 3.5-4). No water quality 
constituent was identified as potentially contributing to the observed response. 

 O. mykiss—Testing for this species began in Q2 2019. Mean survival, length, and weight were within the 
local and regional NRs (Figure 3.5-6; Figure 3.5-8; Figure 3.5-9). Mean viability was below the local and 
regional NRs in Q4 (Figure 3.5-7). No water quality constituent was identified as potentially contributing to 
the observed response.  

 P. promelas—Testing for this species began in Q1 2019. There were no adverse responses observed for 
any endpoint, and mean responses were within the local and regional NRs (Figure 3.5-10 to Figure 3.5-14)  

 

Overall, LC_LC5 has shown few adverse responses over time, with no apparent consistent pattern of responses 
and no clear evidence of causal factors. At least some of the adverse responses documented for this station in 
2019 appear to be suspect, particularly the response to algae in Q3 2019 and H. azteca survival in Q4 2019. 
Additional monitoring with these endpoints will confirm whether the 2019 results are anomalous. 
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Figure 3.5-18: Summary of test results by category at LC_LC5. 

 
Note: Results are categorized in the following: 2015, 2016, 2017, and 2018 tests in Appendix G, 2019 tests in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) 

identified as potentially contributing to observed response. None = no water quality constituent was identified.  
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3.5.5 LC_DCDS 
Station LC_DCDS (Dry Creek downstream of sedimentation ponds) was added to the regional chronic toxicity 
testing program after integration of the Line Creek toxicity testing and regional toxicity testing permits. Tests 
before 2019 (i.e., 2015 to 2018) were reviewed in the causation analysis in Appendix G. 

Results are summarized in Figure 3.5-19. An overview of the results is provided below: 

 C. dubia—There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was generally within the local and regional NRs, except for Q2 and Q4 2016 (Figure 3.5-2). Nitrate was 
identified as potentially contributing to observed responses in the Q4 2018 test. No water quality constituent 
was identified as potentially contributing to observed responses in other tests.  

 P. subcapitata—There was no adverse response on cell yield in any test in any year (Figure 3.5-3). Mean 
cell yield was generally within the local and regional NRs.  

 H. azteca—Testing for this species began in Q3 2019. Adverse responses were observed for survival in Q4 
and dry weight in Q3 and Q4 (Figure 3.5-5). Nitrate was identified as potentially contributing to observed 
responses in Q3 and Q4. 

 O. mykiss—Testing for this species began in Q2 2019. Mean length and weight were within or above the 
local and regional NRs (Figure 3.5-8; Figure 3.5-9). Mean survival and viability were below the local and 
regional NRs in Q4 (Figure 3.5-6; Figure 3.5-7). Nitrate was identified as potentially contributing to observed 
responses.  

 P. promelas—Testing for this species began in Q1 2019. Mean responses were within the local and regional 
NRs for all endpoints except for normal development in Q1, although the response was not significantly 
lower than references in this quarter (Figure 3.5-12) and was therefore categorized as no adverse response. 
Mean survival was categorized as likely adverse response in Q1 (Figure 3.5-11) and no water quality 
constituent was identified as potentially contributing to the observed response. 

 

Overall, LC_DCDS has shown few adverse responses, with no apparent consistent pattern of responses over 
time for C. dubia and P. subcapitata tests. Nitrate was identified as a potential or likely cause of observed effects 
in Q4 2018 and Q3 and Q4 2019 tests. This is likely due to the observed increase in nitrate in these quarters (~20 
to ~30 mg/L NO3-N) compared to concentrations in previous quarters and years (<5.0 mg/L NO3-N). 
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Figure 3.5-19: Summary of test results by category at LC_DCDS. 

 

Note: Results are categorized in the following: 2015, 2016, 2017, and 2018 tests in Appendix G, 2019 tests in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) 
identified as potentially contributing to observed response. NO3 = nitrate; None = no water quality constituent was identified.  
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3.5.6 GH_ERC 
Results for GH_ERC (Elk River upstream of Fording River confluence) in 2015–2019 are summarized in 
Figure 3.5-20. An overview of the results is provided below: 

 C. dubia—There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was generally within the local and regional NRs, except for Q2 2018 (Figure 3.5-2). Tests were categorized 
as no adverse response except for Q2 2016 and 2018. No water quality constituent was identified as 
potentially contributing to observed responses.  

 P. subcapitata—There was no adverse response on cell yield in any test in any year (Figure 3.5-3). Mean 
cell yield was within the local and regional NRs.  

 H. azteca—Testing for this species began in Q4 2018. There was no adverse response on survival in any 
tests (Figure 3.5-4). For dry weight, mean results were categorized as no adverse response in all tests 
except for Q4 2019, when mean dry weight was categorized as possible adverse response. Despite this test 
result, mean dry weight was within the local and regional NRs in all tests (Figure 3.5-5). No water quality 
constituent was identified as potentially contributing to the observed response. 

 O. mykiss—Mean length and weight were generally within the local and regional NRs (Figure 3.5-8; 
Figure 3.5-9). Mean survival and viability were generally within the local and regional NRs in most quarterly 
tests, and adverse responses have not been observed since Q4 2017 (Figure 3.5-6; Figure 3.5-7). TSS was 
identified as potentially contributing to observed responses in Q2 2017. No water quality constituent was 
identified as potentially contributing to observed responses in other tests. Responses observed in Q4 2017 
were consistent with effects caused by microbial growth (Golder 2018a). 

 P. promelas—Testing for this species began in Q1 2019. Mean responses were within the local and regional 
NRs for all endpoints except for survival and biomass in Q1, although biomass was not significantly lower 
than references in this quarter (Figure 3.5-12) and was therefore categorized as no adverse response. Mean 
survival was categorized as likely adverse response in Q1 (Figure 3.5-11) and no water quality constituent 
was identified as potentially contributing to the observed response. 

 

Overall, GH_ERC has shown few adverse responses, with no apparent consistent pattern of responses over time 
and no clear evidence of causal factors. Adverse responses have been observed on O. mykiss survival and 
viability in Q2 and/or Q4 of every year between 2015 to 2017, but were not observed in 2018 or 2019.  
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Figure 3.5-20: Summary of test results by category at GH_ERC. 

 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018a), 2018 tests in Golder (2019), and 2019 tests in 

Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to observed response. TSS = total suspended solids; None = no water 
quality constituent was identified.  
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3.5.7 EV_HC1 
Results for EV_HC1 (Harmer Creek) in 2015–2019 are summarized in Figure 3.5-21. An overview of the results is 
provided below: 

 C. dubia—There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was generally within local and regional NRs in most quarterly tests, and tests were categorized as no 
adverse response except for Q2 2016 and 2017 (Figure 3.5-2). No water quality constituent was identified as 
potentially contributing to observed responses. 

 P. subcapitata—Mean cell yield was generally within the local and regional NRs in most quarterly tests 
(Figure 3.5-3) except for Q1 2015 and Q3 2019. As discussed in Sections 3.2.3.2 and 3.3.1.2, most tests in 
Q3 2019 had adverse responses on cell yield. No water quality constituent was identified as potentially 
contributing to observed responses.  

 H. azteca—Testing for this species began in Q4 2018. There was no adverse response on survival in any 
tests (Figure 3.5-4). For dry weight, mean results were categorized as no adverse response in Q4 2018 and 
possible adverse response in Q1 2019. Despite these test results, mean dry weight was within the local and 
regional NRs in all tests (Figure 3.5-5). No water quality constituent was identified as potentially contributing 
to the observed response. 

 O. mykiss—Mean length and weight were generally within the local and regional NRs (Figure 3.5-8; 
Figure 3.5-9). Mean survival and viability were generally within the local and regional NRs in most quarterly 
tests, and adverse responses have not been observed since Q4 2017 (Figure 3.5-6; Figure 3.5-7). No water 
quality constituent was identified as potentially contributing to observed responses in other tests. Responses 
observed in Q4 2017 were consistent with effects caused by microbial growth (Golder 2018a). 

 P. promelas—Testing for this species began in Q1 2019. There was no adverse response on P. promelas 
endpoints and responses were within the local and regional NRs except for normal development in Q1 2019 
(Figures 3.5-10 to 3.5-14).  

 

Overall, EV_HC1 has shown few adverse responses over time, with no apparent consistent pattern of responses 
and no clear evidence of causal factors. Adverse responses have been observed on O. mykiss survival and 
viability in Q2 and/or Q4 of every year between 2015 to 2017, but were not observed in 2018 or 2019.  
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Figure 3.5-21: Summary of test results by category at EV_HC1. 

 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018a), 2018 tests in Golder (2019), and 2019 tests in 

Section 3.3.1. Possible, likely, and significant (no category) symbols are annotated with constituent(s) identified as potentially contributing to observed response. None = no water quality 
constituent was identified.  
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3.5.8 CM_MC2 
Results for CM_MC2 (Michel Creek downstream of Corbin Creek) in 2015–2019 are summarized in Figure 3.5-22. 
An overview of the results is provided below: 

 C. dubia—There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was generally below the local and regional NRs and 80% of tests were categorized as possible or likely 
response (Figure 3.5-2). After Q1 2019, responses were within the local and regional NRs, breaking the 
trend of more frequent and larger responses from 2015 to Q1 2019. Nickel was identified as potentially 
contributing to observed responses in 2017, 2018, and 2019 tests.  

 P. subcapitata—Mean cell yield was within the local and regional NRs except for Q3 2019 (Figure 3.5-3), 
and 65% of tests were categorized as no adverse response. As discussed in Sections 3.2.3.2 and 3.3.1.2, 
most tests in Q3 2019 had adverse responses on cell yield. TSS was identified as potentially contributing to 
the observed response in Q2 2015. No water quality constituent was identified as potentially contributing to 
observed responses in other tests.  

 H. azteca—Mean survival and dry weight were below the local and regional NRs in approximately half of the 
tests, and tests were categorized as possible or likely adverse response in 42% of tests for survival and 68% 
of tests for dry weight (Figure 3.5-4; Figure 3.5-5). Responses were trending towards more and larger 
responses over time until Q4 2018, when responses were within local and/or regional NRs in 2019. Nickel 
was identified as potentially contributing to observed responses in most tests.  

 O. mykiss—Mean survival, viability, length and weight were generally within the local and regional NRs, and 
adverse responses have not been observed since Q4 2017 (Figure 3.5-6 to Figure 3.5-9). No water quality 
constituent was identified as potentially contributing to observed responses. Responses observed in 2017 
were consistent with effects caused by microbial growth (Golder 2018a). 

 P. promelas—Mean responses were consistent over time and generally within the regional and local NRs, 
except for hatch in Q3 2016 and Q1 2018, survival in Q3 2018 and survival and biomass in Q3 2019 
(Figures 3.5-10 to 3.5-14). No water quality constituent was identified as potentially contributing to observed 
responses, but responses observed in Q3 2019 were consistent with effects caused by microbial growth. 

 

Overall, CM_MC2 has shown some consistent patterns of response over time for C. dubia reproduction and 
H. azteca survival and dry weight. These two crustacean species are known to be sensitive to dissolved nickel 
exposure, and multiple lines of evidence have implicated nickel at this sampling location. Interannual variation and 
a trend toward more frequent and larger responses for C. dubia and H. azteca were observed until Q1 2019. 
Since that time, mean responses for C. dubia have been within local and regional NRs, indicating that effects 
could not be distinguished from variability in reference water tests. The pattern in responses between 2015 and 
2018 corresponds with an increase in aqueous nickel concentrations from 2015 (generally ranged from 5 to 
15 µg/L) to 2018 (generally ranged from 10 to 60 µg/L). A decrease in nickel concentrations at CM_MC2 was 
observed between 2018 and 2019, with 2019 nickel concentrations ranging from 8 to 20 µg/L (i.e., similar to 
2015). The decrease in nickel concentrations may help explain the fewer and lower-magnitude responses 
observed in 2019 relative to 2018, particularly for crustaceans. Station RG_MIDAG (Section 3.5.8) was added to 
the program to characterize the spatial extent of effects in Michel Creek.  
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Figure 3.5-22: Summary of test results by category at CM_MC2. 

 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018a), 2018 tests in Golder (2019), and 2019 tests in 

Section 3.3.1. Possible, likely, and significant (no category) symbols are annotated with constituent(s) identified as potentially contributing to observed response. Ni = nickel; TSS = total 
suspended solids; None = no water quality constituent was identified. Toxicity Identification Evaluations were conducted to support the causation assessment for C. dubia tests in 2017 
(Q3 and Q4), 2018 (Q1 to Q4), and 2019 (Q1 to Q4) and H. azteca tests in 2018 (Q1 to Q4) and 2019 (Q1, Q3, and Q4).  
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3.5.9 RG_MIDAG 
In 2018, non-permit station CM_MC3 was added to the program in 2018 as part of the AMP response framework 
to characterize the spatial extent of effects observed in previous CM_MC2 testing. Station CM_MC3 was replaced 
with station RG_MIDAG in 2019, which is approximately 2 kilometers downstream of CM_MC2. As discussed at 
the June 2019 EMC meeting, the replacement occurred because there was uncertainty in the amount of flow 
along Michel Creek at CM_MC3 due to an ice dam in winter conditions. Michel Creek flows were consolidated in 
one channel throughout the year at RG_MIDAG, making this station a better candidate to evaluate the spatial 
extent of observed effects. 

Results are summarized in Figure 3.5-23. No adverse response was observed for RG_MIDAG tests and results 
remained within the local and regional NR.  
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Figure 3.5-23: Summary of test results by category at downstream stations in Michel Creek (CM_MC3 and RG_MIDAG). 

 

 
Note: 2018 test results are for CM_MC3 (test results categorized in Golder [2019]).In 2019, CM_MC3 was replaced by RG_MIDAG, the station located 2 km downstream of CM_MC3  (tests 

categorized in Section 3.3.1). Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to observed response. Ni = nickel; None = no water quality 
constituent was identified.  
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3.5.10 EV_MC2 
Results for EV_MC2 (Michel Creek downstream of Bodie Creek) in 2015–2019 are summarized in Figure 3.5-24. 
An overview of the results is provided below: 

 C. dubia—There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was generally within the local and regional NRs, except for Q2 2016 and Q1 2018 (Figure 3.5-2). Adverse 
responses were observed in Q2 and Q4 2016, Q1 2017, and Q1 2018. A potential contributor to the 
observed response in Q2 2016 was turbidity. No water quality constituent was identified as potentially 
contributing to observed responses in other tests. 

 P. subcapitata—Although mean cell yield was within or above the local and regional NRs in previous years, 
possible adverse responses were observed in Q2 and Q3 2015 tests (Figure 3.5-3). Mean cell yield was 
below the local and regional NRs in Q3 2019, and this test was categorized as likely adverse response. As 
discussed in Sections 3.2.3.2 and 3.3.1.2, most tests in Q3 2019 had adverse responses on cell yield. No 
water quality constituent was identified as potentially contributing to observed responses.  

 H. azteca—Testing for this species began in Q4 2018. There was no adverse response on survival or dry 
weight in any quarter, and both endpoints were within the local and regional NRs (Figure 3.5-4; Figure 3.5-
5).  

 O. mykiss—Mean length and weight were generally within the local and regional NRs and no adverse 
responses were observed (Figure 3.5-8 and Figure 3.5-9). Survival and viability were generally within the 
local and regional NRs, except for Q2 2016, Q4 2017, and Q4 2019 (Figure 3.5-6 to Figure 3.5-9). No water 
quality constituent was identified as potentially contributing to observed responses. Responses observed in 
2017 were consistent with effects caused by microbial growth (Golder 2018a). 

 P. promelas—Testing for this species began in Q1 2019. There was no adverse response on P. promelas 
endpoints and all endpoints were within the local and regional NRs (Figures 3.5-10 to 3.5-14).  

 

Overall, EV_MC2 has shown few adverse responses over time, with no apparent consistent pattern of responses 
and no clear evidence of causal factors.  
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Figure 3.5-24: Summary of test results by category at EV_MC2. 

 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018a), 2018 tests in Golder (2019), and 2019 tests in 

Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to observed response. None = no water quality constituent was identified.  
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3.5.11 LC_LC3 
Station LC_LC3 (Line Creek downstream of West Line Creek) was added to the regional chronic toxicity testing 
program after integration of the Line Creek toxicity testing and regional toxicity testing permits. Tests before 2019 
(i.e., 2015 to 2018) were reviewed in the causation assessment in Appendix G. 

Results are summarized in Figure 3.5-25. Endpoints were categorized as no adverse response and/or within the 
local and regional NR, except for the following: 

 P. subcapitata—Mean cell yield was within the local and regional NRs (Figure 3.5-3) except for Q3 2019. As 
discussed in Sections 3.2.3.2 and 3.3.1.2, most of the tests in this quarter had adverse responses on cell 
yield. No water quality constituent was identified as potentially contributing to observed responses in this 
test. 

 H. azteca—Testing for this species began in Q3 2019. Dry weight was within the local and regional NRs 
(Figure 3.5-4; Figure 3.5-5). Mean survival was below the local and regional NRs and categorized as likely 
adverse response in Q3 and Q4. No water quality constituent was identified as potentially contributing to the 
observed response. 

 

Overall, LC_LC3 has shown few adverse responses over time, with no apparent consistent pattern of responses 
and no clear evidence of causal factors. 
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Figure 3.5-25: Summary of test results by category at LC_LC3. 

 
Note: Results are categorized in the following: 2015 test in Appendix G, 2019 tests in Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially 

contributing to observed response. None = no water quality constituent was identified.  
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3.5.12 LC_LCDSSLCC 
Results for LC_LCDSSLCC (Line Creek downstream of South Line Creek) in 2015–2019 are summarized in 
Figure 3.5-26. An overview of the results is provided below: 

 C. dubia—There was no adverse response on survival in C. dubia tests (Figure 3.5-1). Mean reproduction 
was generally within or above the local and regional NR, except for Q2 and Q4 2018 (Figure 3.5-2). Although 
within the local and regional NRs, adverse responses were also observed in Q2 2015 and 2016 and Q1 
2017. A potential contributor to the observed response in Q2 2016 was nitrate. No water quality constituent 
was identified as potentially contributing to observed responses in other tests. 

 P. subcapitata—Mean cell yield was within the local and regional NRs in most quarterly tests (Figure 3.5-3) 
except for Q3 2019. As discussed in Sections 3.2.3.2 and 3.3.1.2, most of the tests in this quarter had 
adverse responses on cell yield. A quarter of tests were categorized as possible or likely adverse effects. No 
water quality constituent was identified as potentially contributing to observed responses. 

 H. azteca—Survival and dry weight were within the local and regional NRs, except for Q4 2018 and Q4 2019 
(survival only) (Figure 3.5-4; Figure 3.5-5). No water quality constituent was identified as potentially 
contributing to the observed response. 

 O. mykiss—Mean survival, viability, length and weight were within or above the local and regional NRs 
(Figure 3.5-6 to Figure 3.5-9) except for survival and viability in Q4 2016 and Q4 2017. Adverse responses 
have not been observed since Q4 2017. No water quality constituent was identified as potentially 
contributing to observed responses. Responses observed in 2017 were consistent with effects caused by 
microbial growth (Golder 2018a). 

 P. promelas—Testing for this species began in Q1 2019. Mean responses were generally within the 
regional and local NRs (Figures 3.5-10 to 3.5-14). Possible adverse responses were observed for survival 
and biomass in Q3; these responses were consistent with effects caused by microbial growth.  

 

Overall, LC_LCDSSLCC has shown few adverse responses over time, with no apparent consistent pattern of 
responses and no clear evidence of causal factors.  



April 2020  

 

 
 

 180 

 

Figure 3.5-26: Summary of test results by category at LC_LCDSSLCC. 

 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018a), 2018 tests in Golder (2019), and 2019 tests in 

Section 3.3.1. Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to observed response. NO3 = nitrate; None = no water quality constituent 
was identified.  

2015

Q1 Q2 Q3 Q4

2016

Q1 Q2 Q3 Q4

2017

Q1 Q2 Q3 Q4

2018

Q1 Q2 Q3 Q4

2019

Q1 Q2 Q3 Q4

PossibleNo Likely Sig (no category)

C. dubia Survival
Reproduction

H. azteca Survival
Dry Weight

P. subcapitata Cell Yield

O. mykiss

Survival
Viability
Length
Weight

P. promelas

Hatch
Survival

Biomass
Length

Development

None

None

None None None

None

None

NO3

None

None

Microbes

Microbes

None None None

None

Microbes

Microbes

None

None

None

Not tested



April 2020  

 

 
 

 181 

 
 

4.0 SUMMARY 
The following bullets summarize results from the 2019 interpretive report.  

 Quality Assurance/Quality Control—QA/QC information indicated that organism performance in the 
laboratory control water generally met acceptability criteria for health histories and sensitivity of the 
organisms (Section 3.1). Where deviations occurred that could influence the reliability of the data (e.g., poor 
egg quality in one of four replicates in Q2 O. mykiss testing), actions were taken to address this influence 
(e.g., exclusion of this replicate from statistical analyses). There were some atypical findings for both green 
algae cell yield (Q1 and Q3) and H. azteca survival (Q1 and Q3), with adverse responses that did not match 
previous tests or water quality; these unusual findings did not warrant rejection as invalid test outcomes, but 
instead indicate higher uncertainty than in previous years for these endpoints. 

 Sources of Variance—Key sources of variance that could affect responses observed in test waters were 
addressed herein, including variation in test organism performance (addressed by control normalization), 
variation in test organism sensitivity to toxicants (addressed by reviewing reference toxicant results), 
variation in background water quality characteristics (addressed by developing regional and local NRs), and 
variation in concentrations of toxicants in test waters (addressed by reviewing CVs) (Section 3.2). 
Addressing these sources of variance is expected to improve the ability to identify a true toxicological 
response. The 2019 also evaluated whether the method of enumeration for C. dubia neonate production in 
the three-brood test was unduly influenced by the test termination date; although Q1 counts were influenced 
by termination on day six of the test, the changes were observed relatively consistently across treatments 
and therefor did not affect the interpretation of findings. 

 Evaluation of 2019 Test Results—The 2019 test results categorized as “no adverse response”, “possible 
adverse response”, or “likely adverse response” are illustrated on Figure 4-1. Key findings were: 

 For all species, most tests were categorized as no adverse response. Likely adverse responses were 
most common for P. subcapitata and least common for C. dubia and P. promelas.  

 The apparent sensitivity of P. subcapitata in 2019 is suspect given the number of samples affected by 
anomalously low cell yields in Q1 and Q3. The rate of adverse responses for C. dubia decreased in 2019 
relative to previous years. 

 Stations FR_FRCP1 and CM_MC2 had the highest frequency of possible or likely adverse responses, a 
finding consistent with previous years of monitoring. 

 Causation Assessment—Constituents identified as potential causes of toxicity in 2019 tests categorized as 
possible or likely (Section 3.4) are summarized in Table 4-1. Key findings were: 

 Nickel was identified in the Q1 FR_FRCP1 test as potentially contributing to observed effects to C. dubia. 
Nitrate, sulphate, and TDS were also identified as potentially contributing to observed effects, although 
the evidence was not as strong for these constituents compared to nickel. Sulphate and TDS were 
identified as potentially contributing to observed effects to P. subcapitata. 

 Nitrate was identified in the Q1 FR_FRABCH test as potentially contributing to observed effects to 
C. dubia and Q3 and Q4 LC_DCDS tests as potentially contributing to observed effects to H. azteca and 
O. mykiss.  
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 In several CM_MC2 tests, nickel was identified as a potential or likely cause of toxicity to C. dubia (Q1) 
and H. azteca (Q3 and Q4), which generally aligned with TIE findings for C. dubia and H. azteca. 

 Microbial effects were observed in Q1 FR_FRABCH and Q3 FR_FRCP1, CM_MC2, and LCLCDSSLCC 
P. promelas tests. No water quality constituents were identified as potential causes of toxicity in these 
tests. 

 For other tests categorized as possible or likely adverse response, no water quality constituents were 
identified as causing toxicity. 

 Comparison of 2019 Results to Previous Years—Similarities and differences were summarized between 
test results in the 2019 program and previous programs (2015 to 2018), focusing on the incidence of adverse 
responses by season and station (Section 3.5). Key findings were:  

 At FR_FRCP1, there was a trend towards more frequent and larger responses for C. dubia until Q2 of 
2019, when mean reproduction was within local and regional NRs, indicating that a break in the 
observed trend has occurred in 2019. For Q1 2019, the observed response observed for C. dubia was 
attributed to several constituents, including sulphate and TDS, which were similar to concentrations 
measured in Q4 2018. FR_FRCP1 water during low flow conditions (e.g., Q1 2019) was primarily 
Cataract Creek water. Teck has initiated several actions under the AMP response framework, including 
diverting Cataract Creek through Swift Creek Ponds for eventual treatment, which avoids discharging 
into the seasonally dry reach of the Fording River, applying to relocate the Fording River Operations 
compliance location from FR_FRCP1 to FR_FRABCH to better capture all upstream mine influence, and 
initiating TIE studies to better understand the cause(s) of toxicity at FR_FRCP1. 

 At LC_DCDS, nitrate was identified as a potential or likely cause of observed effects in Q4 2018 and Q4 
2019 tests, which corresponded with an observed increase in nitrate in these quarters (~20 to ~30 mg/L 
NO3-N) compared to concentrations in previous quarters and years (5.0 - 10 mg/L NO3-N). Teck has 
initiated actions under the LCO Nitrate Compliance Action Plan, including an increase to explosives 
bagging (~80% bagged at Dry Creek in 2019) to reduce nitrate releases from waste rock placed in the 
LCO Dry Creek watershed.  

 At CM_MC2, there was a trend toward more and larger responses for C. dubia and H. azteca until Q1 
2019, when mean responses were within local and regional NRs, indicating that a break in the observed 
trend has occurred in 2019. In recent years, there been a consistent pattern of nickel being identified as 
a potential or likely cause of observed effects in most of these tests. The pattern in responses 
corresponds with an increase in aqueous nickel concentrations from 2015 (generally ranged from 5 to 
15 µg/L) to 2018 (generally ranged from 10 to 60 µg/L). The observed decrease in nickel concentrations 
at CM_MC2 between 2018 and 2019 may help explain the reduced magnitude of crustacean toxicity in 
the latter half of 2019, where nickel concentrations ranged from 8 to 20 µg/L. Spatially, nickel 
concentrations decrease from upstream to downstream on Michel Creek. At the station further 
downstream on Michel Creek (RG_MIDAG), nickel concentrations were lower relative to CM_MC2 
(i.e., ~1 to ~5 µg/L) and no adverse test responses were observed at this station in 2019. As discussed 
in Section 2.2.2.2, Teck has initiated several actions under the AMP response framework. These include 
expanding monitoring at CMO (including the addition of CM_MC3 and RG_MIDAG to characterize 
spatial extent of effects at CM_MC2), initiating laboratory and desktop studies to support the 
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development of site-specific effects benchmarks for nickel in the Elk Valley, and evaluating mitigation 
options for nickel at CMO. 

 At other stations, there was no apparent consistent pattern of responses and no clear evidence of causal 
factors. The elevated incidence of adverse effects to green algae cell yield in Q3 and the elevated 
incidence of adverse effects to H. azteca in Q4 did not occur in a concentration-dependent manner, are 
inconsistent with previous patterns, and appear to be anomalous. 

 

Figure 4-1: Summary of 2019 test results by species. 
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Table 4-1: Summary of Constituents Identified as Potentially Contributing to Observed Responses in 2019 

Species Endpoint FR_FRCP1 FR_FRABCH GH_FR1 LC_LC5 LC_DCDS GH_ERC EV_HC1 CM_MC2 RG_MIDAG EV_MC2 LC_LC3 LC_LCDSSLCC 

Q1              

C. dubia 
Survival Ni(a), SO4, TDS — — — — — — — — — — — 

Reproduction Ni(a), NO3, SO4, TDS NO3 — — — — — Ni(a) — — — — 

P. subcapitata Cell yield  SO4, TDS — — — — — — — — — — — 

P. promelas 
Survival None Microbes — — — None — — — — — — 

Biomass None — — — — — — — — — — — 

Q2              

O. mykiss 
Survival — None None — — — — — — — — — 

Viability — None None — — — — — — — — — 

Q3              

C. dubia Reproduction None — — — — — — — — — — — 

P. subcapitata Cell yield None None None None — — None None — None None None 

H. azteca 
Dry Weight — — — — NO3 — None Ni(a) — — None None 

Survival — — — — — — — — — — None — 

P. promelas 
Biomass — — — — — — — Microbes — — — Microbes 

Survival Microbes — — — — — — Microbes — — — Microbes 

Q4              

H. azteca 
Dry Weight Ni(a) — — — NO3 None None Ni(a) — — — — 

Survival — — — None NO3 — — None — — None None 

O. mykiss 
Survival — — None — NO3 — — — — — — — 

Viability — None — None NO3 — — None — None — — 
Notes:  
Bold = Primary explanatory variable identified if multiple constituents were identified as potentially causing observed response. 
Species and endpoint shown in table only if one or more tests identified as likely or possible for that quarter. 
Constituents were identified in Section 3.4.1 to Section 3.4.5.  
‘—‘ = test was categorized as no adverse response.  
Ni = nickel; NO3 = nitrate; SO4 = sulphate; TDS = total dissolved solids.  
None = no water quality constituent was identified. 

(a) Causation assessment supported by Toxicity Identification Evaluations. 
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5.0 UNCERTAINTY 
Sources of uncertainty associated with the interpretation of the quarterly and semi-annual toxicity testing program 
were: 

 Pairing of water quality and response data—For the H. azteca, P. promelas, and O. mykiss tests, refresh 
water samples were collected on a weekly basis for the duration of the test. Refresh water samples, as well 
as the mean concentration over the test, were compared to chronic BC WQGs. In the causation assessment, 
effects data for these tests were paired with the mean concentration of the weekly samples to conduct 
correlations. If concentrations of water quality constituents were higher (or lower) in one of the weekly 
samples, then examination of weekly samples may have resulted in different conclusions regarding 
constituents retained for graphical analysis. This uncertainty is not expected to affect the overall 
interpretation of the quarterly and semi-annual toxicity testing program because weekly refresh samples 
were screened against chronic BC WQGs and EVWQP benchmarks, so constituents potentially contributing 
to observed effects were captured in the overall causation assessment. In addition, results of other testing of 
Elk Valley waters confirmed that variations over the span of a few weeks tend to be low (Golder 2018a). 

 Mixture effects—The causation assessment presented in Section 3.4 evaluated individual water quality 
constituents potentially contributing to observed test responses. Although ∑TUs were used in the causation 
assessment as an exposure metric for mixtures, it cannot be ruled out that some constituents may act in 
combination in such a way that is not captured by the ∑TU calculations. A qualitative multiple-stressor 
analysis was conducted in Chapter 8 of the EVWQP to assess potential interactions among the four EVWQP 
constituents. Although mechanisms of action have not been definitively determined, the available information 
indicates that these constituents likely have different mechanisms of action: 

 Selenium produces adverse effects following dietary accumulation of seleno-amino acids into protein-rich 
tissues. 

 Although the specific mechanism of action is uncertain, nitrate may exhibit toxicity following uptake and 
conversion to nitrite, which can then impair oxygen transport. In the Elk Valley, nitrate is not likely to 
contribute meaningfully to the osmotic pressure that may be important for sulphate toxicity, because it is 
present at low concentrations relative to the total ionic content of mine-influenced water. 

 Sulphate appears to act primarily on the iono-regulatory organs of freshwater organisms, and may exert 
stress because of general osmoregulatory pressure or disruption of cellular membrane function in 
conjunction with other components of TDS. 

In addition to those constituents discussed in the EVWQP, nickel was also identified herein as a likely cause 
of toxicity in some tests. Potential mechanisms for nickel toxicity on aquatic organisms include disruption of 
trace element and ion homeostasis (e.g., calcium, magnesium, and iron), allergic reactions at respiratory 
epithelia, disruption of energy metabolism, and oxidative stress (Brix et al. 2017).  

Notwithstanding the different mechanisms of action, conceptually it is possible that effects from multiple 
constituents could operate in an additive manner where they ultimately affect the same toxicological endpoint 
(e.g., nitrate and TDS could separately influence O. mykiss survival via different toxicological pathways).  

Most water quality constituents evaluated in the causation assessment had concentrations below water 
quality guidelines or orders of magnitude below effect concentrations. Based on the information above (i.e., 
different mechanisms of action and most concentrations below water quality guidelines or toxicological 
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benchmarks), there is a low potential for additive effects of multiple constituents. It is unlikely that combined 
effects among the constituents would occur, and the approach taken in the assessment of evaluating each 
substance independently is expected to provide a reliable assessment of the overall potential for adverse 
effects from water quality. 

 Microbial Influence—For fathead minnows and rainbow trout, the uncertainty related to microbial activity 
(i.e., sporadic mortality phenomenon) has been substantially reduced through use of up to 20 μg/L copper 
amendment (Appendix B). For fathead minnow, survival was still affected in the Q1 and Q3 reference and 
test sites waters, and the timing of mortalities suggested insufficient control of microbial effects in this case. 
However, the implementation of copper amendment has greatly reduced this source of variance (that is 
unrelated to mining activity) and thereby reduced the incidence of false positive toxicity findings. As a result, 
the incidence of toxicity to fathead minnows decreased substantially from 2015 to 2019, to the extent that 
fathead minnows currently yield one of the lowest rates of significant results among the five species tested in 
quarterly or semi-annual chronic testing. For rainbow trout, such observations were not apparent in 2019 
semi-annual tests, but the potential for future interferences remains.  

 Anomalous Endpoint Results— There were some atypical findings for both green algae cell yield (Q1 and 
Q3) and H. azteca survival (Q1 and Q3), with adverse responses that did not match previous tests or water 
quality; these unusual findings did not warrant rejection as invalid test outcomes, but instead indicate higher 
uncertainty than in previous years for these endpoints. The laboratory was unable to identify an explanation 
for these results related to laboratory test procedures or quality assurance. The causation analysis was also 
unable to identify an explanation for these test results based on water quality composition. These results 
were retained in the toxicity summaries for each location; testing in 2020 will help to confirm whether the 
findings are anomalous (i.e., not repeated through testing under similar exposure conditions). 

 

6.0  RECOMMENDATIONS 
Recommendations for future quarterly and semi-annual toxicity testing programs are: 

 Continue standard Environment Canada protocol tests for C. dubia—In 2019, the test durations for 
C. dubia were run according to protocol methods (i.e. 7 ± 1 day), with the test being terminated on the day 
that at least 60% of control organisms have produced three broods. A parallel set of results was obtained by 
extending the test to 8 days, regardless of when the control organisms produced a third brood, and counting 
output from the first three broods only. A comparison of results produced from the two test durations 
indicated that Q1 results were variable between the two test durations, and Q2, Q3, and Q4 results were 
similar between the two test durations. Despite the variability between results in Q1, the same test 
conclusions were drawn (i.e. test sites that were lower than one or more reference in the protocol test 
generally had the same outcome in the 8-day test). These results indicate that although the reproductive 
output was sometimes biased low (i.e., in Q1), there were no differences in test conclusions (i.e., pairwise 
significant tests compared to reference) between the two test durations because both reference and test 
sites are subject to the potential downward bias of the protocol test. Moving forward, it is recommended that: 

 the two methods be compared again in 2020, as the effect of test termination can vary among test 
batches. 

 if tests in 2020 do not identify a difference between neonate counting procedures (i.e., influence test 
significance decisions), testing can return to the Environment Canada protocol only in successive years. 
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 temporal trend assessment for C. dubia reproduction should maintain the calculations using the 
Environment Canada protocol for consistency with earlier statistics, unless the 2020 data indicate that 
changes are warranted. 

 Maintain modified P. promelas test procedures—Nautilus conducted P. promelas quarterly tests with 
reference water treated with 10 µg/L and 15 µg/L or test site water treated with 15 µg/L and 20 µg/L 
(Appendix B). Due to the efficacy and minimal impact on control performance, copper treatment is 
recommended as a method to effectively mitigate toxicity due to microbial/fungal interference, while still 
allowing a relevant measure of the presence of other toxicants in the samples. In most testing conducted to 
date, a copper amendment of 15 to 20 µg/L has effectively mitigated toxicity due to microbial effects. A 
subset of P. promelas tests conducted in 2019 indicated that a copper dose of 20 μg/L was insufficient to 
always curtail microbial influences. This suggests that under some conditions, additional copper (e.g., 20 
μg/L or more) may be required to effectively mitigate microbial/fungal interference, or copper may be less 
effective under some environmental conditions. Copper additions up to 20 µg/L are approved for testing with 
fathead minnow; testing with higher copper doses (e.g., 40 µg/L) remains an option for Teck to consider as 
part of test refinement, but would require ENV approval for formal amendment of the study design. Given the 
cost and complexity of additional studies conducted over multiple copper concentrations, we recommend 
staying with the 20 µg/L amendment ceiling, and evaluating how frequently evidence of microbial 
interference is observed. Consistent with the January 2018 amendment to Permit 107517, ameliorating 
factors that influence copper toxicity (e.g., hardness, DOC) will be considered when determining the base 
copper amendment within the range of 10 µg/L to 20 µg/L. We also recommend that, where the optimal 
copper concentration is unclear, a concentration toward the upper end of this range be applied. 

 Maintain O. mykiss test procedures—Nautilus conducted O. mykiss semi-annual tests with reference and 
test site water treated with 20 µg/L (Appendix B). Due to the efficacy and minimal impact on control 
performance, copper treatment is recommended as a method to effectively mitigate toxicity due to 
microbial/fungal interference, while still allowing a relevant measure of the presence of other toxicants in the 
samples. No microbial effects were observed in 2019 testing using a copper dose of 20 µg/L, indicating that 
this is an appropriate dose for this species to effectively reduce microbial effects. Copper additions up to 
20 µg/L copper are approved for testing with rainbow trout; therefore, it is recommended to continue testing 
with this dose. Similar to fathead minnow testing, we recommend that, where the optimal copper 
concentration is unclear, a concentration toward the upper end the range of 10 µg/L to 20 µg/L be applied, 
particularly as rainbow trout are predicted to be less sensitive to copper relative to fathead minnows. 

 Continue toxicity testing with Elk River, Fording River, Michel Creek, and South Line Creek reference 
waters—Test organism responses references were usually comparable within a given season. However, in 
some quarterly tests, responses were significantly different in reference waters. Inclusion of all four 
references provided useful information about the natural variability in reference responses and important 
context for the interpretation of test site results. The 2019 data confirmed findings from previous years that, 
although individual references can vary within a single batch of testing, the long-term performance of 
reference waters is generally equivalent across all four reference sites. The strength of including multiple 
reference stations appears to come from increased sample size used to develop reliable reference normal 
ranges, rather than a need to characterize references in specific watersheds within the Elk Valley. 
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7.0 CLOSURE 
We trust the above meets your present requirements. If you have questions or require additional details, please 
contact the undersigned. 

Golder Associates Ltd. 

Emily-Jane Costa, MSc  Vanessa Aberle, MSc, BIT 
Environmental Scientist Environmental Scientist 

Gary Lawrence, MRM, RPBio Adrian de Bruyn, PhD, RPBio 
Associate, Senior Environmental Scientist Associate, Senior Environmental Scientist 

EJC/VA/GL/AdB 

https://golderassociates.sharepoint.com/sites/13124g/35002020_chronic_tox/02-chronic_tox_report/3. deliverable/19135196-p3500-rev0-rg-2019_chronictox_report-28apr_29.docx 
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Permit #107517 issued under the Environmental Management Act  
(Elk Valley EMA Permit) – Section 9.8 
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Letter from the British Columbia (B.C.) Ministry of Environment (MOE) approving the 
study design for the Regional Aquatic Effects Monitoring Program (RAEMP)  
 
Excerpt of toxicity testing requirements: 

Teck shall work in collaboration with the Ministry and Ktunaxa Nation representatives ideally in a 
monitoring committee forum to prioritize the following studies for discussion and implementation. 
Recommendations from the monitoring committee must include brief study designs and be submitted to the 
Director for approval. These studies shall consider, at a minimum, the following studies previously 
recommended by the Technical Advisory Committee (TAC) established for the ABMP. 

Nitrate Toxicity 

Additional toxicity testing to study the effects of nitrate, including: 

a. Amphibian toxicity testing to assess the sensitivity of representative species to nitrate using long-
term metamorphosis tests; 

b. Chronic toxicity testing to assess the sensitivity of invertebrates to nitrate using long-term tests; and 
c. Early life stage rainbow trout toxicity testing to assess the relationship between water hardness and 

nitrate toxicity across a range of hardness representative of the Elk and Fording Rivers. 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 

collected from the Elk Valley to meet requirements of the quarterly toxicity testing program 

required under BC Ministry of Environment and Sustainability permit number 107517 in the first 

quarter of 2019 are provided in the tables below.  

 

For the first quarter of 2019 program, stations were sampled to align with the integrated chronic 

toxicity testing program, which was designed to eliminate redundancy between permit 107517 

Section 9.8 (ii) and Permit 106970 toxicity testing programs. The integrated program was 

approved by BC Ministry of Environment and Sustainability on March 4, 2019 (BC ENV 2019).  

   

Sample and Test Type Information 

Sample IDs 

FR_UFR1 (site  control), GH_ER2 (site control), CM_MC1 

(site control), LC_SLC (site control) #, FR_FRABCH*, 

FR_FRCP1, GH_FR1, GH_ERC #, CM_MC2, EV_MC2 #, 

EV_HC1#, LC_DCDS #, LC_LC3 #, LC_LC5 #, LC_LCDSSLCC #, 

RG_MIDAG†* 

Sample collection dates February 25/26, March 5, 12, 19, and 26, 2019 

Sample receipt dates One or two days after sample collection  

Sample receipt temperatures Ranged from 0.0 to 6.6°C 

Test types 

Ceriodaphnia dubia 7-d survival and reproduction 

Pseudokirchneriella subcapitata 72-h growth inhibition 

Hyalella azteca 28-d survival and growth 

Pimephales promelas 32-d survival and growth 

† Not tested with P. promelas and P. subcapitata 
# Not tested with H. azteca 

* Station not currently part of Permit requirements but added to characterize spatial extent of effects (RG_MIDAG) or to evaluate 

mainstem Fording River conditions (FR_FRABCH). Non-permitted sites that were monitored in 2019 may be adjusted in future sampling 

events to better understand/reflect spatial extent or mixed conditions 
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Summary of Results 

Endpoint 

Mean ± SD 

Laboratory  

Control 

FR_UFR1 

 (Site Control) 

GH_ER2 

(Site Control) 

CM_MC1  

(Site Control) 

LC_SLC  

(Site Control) 

C. dubia      

Survival (%) 100 100 100 90 100 

Reproduction  21.9 ± 3.5 15.3 ± 3.9*მ   18.2 ± 2.5 19.4 ± 4.6 20.3 ± 2.8 

P. subcapitata      

Cell Yield (x 104 cells/mL) 32.0 ± 2.7 60.9 ± 5.1#მ 59.1 ± 4.9#მ 72.1 ± 5.5 76.5 ± 5.9 

H. azteca      

Survival (%) 90.0 ± 14.1 70.0 ± 27.4 60.0 ± 21.2*# 88.0 ± 8.4 NT 

Dry weight (mg) 0.11 ± 0.03 0.07 ± 0.04 0.07 ± 0.03 0.11 ± 0.05 NT 

P. promelas (10 µg/L Cu)      

Hatch (%) 100  100 100 100 100 

Survival (%) 95.0 ± 6.4 81.7 ± 11.4 78.3 ± 12.6 56.7 ± 13.9*αმ 85.0 ± 22.0 

Biomass (mg) 2.2 ± 0.1 1.8 ± 0.3 1.9 ± 0.1* 1.4 ± 0.4* 1.8 ± 0.2* 

Length (mm) 10.9 ± 0.2 10.5 ± 0.4 11.2 ± 0.6 11.1 ± 0.5 10.1 ± 0. 7β# 

Normal Development (%) 100 100 100 100 94.1 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Summary of Results (continued) 

Endpoint 
Mean ± SD  

FR_FRCP1 FR_FRABCH GH_FR1 GH_ERC CM_MC2 EV_MC2 

C. dubia       

Survival (%) 0*αβ#მ 100 100 100 100 100 

Reproduction 0.0 ± 0.0*αβ#მ 12.7 ± 5.3*β#მ 15.8 ± 3.2* 18.4 ± 2.8 10.7 ± 4.0*β#მ 17.0 ± 5.2 

P. subcapitata       

Cell Yield (x 104 cells/mL) 9.5 ± 1.3*αβ#მ 71.8 ± 3.5 71.5 ± 6.5 63.5 ± 3.9#მ 77.5 ± 3.1 81.5 ± 2.9 

H. azteca       

Survival (%) 70.0 ± 20.0 78.0 ± 14.8 82.0 ± 8.4 NT 96.0 ± 5.5 NT 

Dry weight (mg) 0.08 ± 0.02  0.07 ± 0.05 0.09 ± 0.06 NT 0.07 ± 0.03 NT 

P. promelas (10 µg/L Cu)       

Hatch (%) 93.3 ± 9.4 95.0 ± 6.4 100 98.3 ± 3.3 100 100 

Survival (%) 0*αβ#მ 58.3 ± 30.5*αმ 96.7 ± 3.8 48.3 ± 55.9*αβმ 90.0 ± 11.6 93.3 ± 0.0 

Biomass (mg) 0.0 ± 0.0*αβ#მ 1.9 ± 0.1* 2.0 ± 0.3 0.8 ± 0.9* 2.1 ± 0.2 2.0 ± 0.2 

Length (mm) 0.0 ± 0.0*αβ#მ 12.3 ± 2.2 10.6 ± 0.3 10.2 ± 0.1*β# 10.0 ± 0.7β# 9.6 ± 0. 3*αβ# 

Normal Development (%) 100 100 100 100 98.2 96.4 

SD = Standard Deviation, NT=Not Tested  

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Summary of Results (continued) 

Endpoint 
Mean ± SD  

EV_HC1 RG_MIDAG LC_LCDSSLCC LC_DCDS LC_LC3 LC_LC5 

C. dubia       

Survival (%) 100 100 100 100 100 100 

Reproduction 19.8 ± 3.6 17.7 ± 5.8  20.3 ± 6.5 19.9 ± 5.0 18.1 ± 4.7 17.2 ± 4.4 

P. subcapitata       

Cell Yield (x 104 cells/mL) 76.8 ± 6.6 NT 81.5 ± 4.5 82.8 ± 5.0 79.5 ± 8.0 76.8 ± 5.0 

H. azteca       

Survival (%) NT 78.0 ± 11.0 NT NT NT NT 

Dry weight (mg) NT 0.05 ± 0.03 NT NT NT NT 

P. promelas (10 µg/L Cu)       

Hatch (%) 100 NT 100 100 100 100 

Survival (%) 90.0 ± 11.6 NT 85.0 ± 13.7 95.0 ± 3.3 81.7 ± 3.3 68.3 ± 45.7* 

Biomass (mg) 1.9 ± 0.1* NT 2.0 ± 0.1 2.0 ± 0.2* 2.1 ± 0.1 1.5 ± 1.0 

Length (mm) 9.9 ± 0.3*αβ# NT 9.8 ± 0.3*αβ# 9.7 ± 0.3*αβ# 10.5 ± 0.2* 9.7 ± 0.5*αβ# 

Normal Development (%) 94.4 NT 98.0 96.5 100 100 

SD = Standard Deviation, NT=Not Tested  

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Summary of Results (continued) 

SD = Standard Deviation, NT=Not Tested,  

* Result was significantly lower than the 10 µg/L copper-treated laboratory control 
α Result was significantly lower than the 10 µg/L copper-treated site control FR_UFR1  
β Result was significantly lower than the 10 µg/L copper-treated site control GH_ER2 
# Result was significantly lower than the 10 µg/L copper-treated site control CM_MC1 
§ Result was significantly lower than the 20 µg/L copper-treated laboratory control  

Endpoint 

Mean ± SD 

Laboratory Control FR_FRCP1 GH_FR1 CM_MC2 FR_FRABCH 

P. promelas (20 µg/L Cu)      

Hatch (%) 96.7 ± 3.8 91.7 ± 8.4 100 100 100 

Survival (%) 83.3 ± 15.9 15.0 ± 10.0* 88.3 ± 11.4 81.7 ± 8.4 65.0 ± 44.4 

Biomass (mg) 1.6 ± 0.2 0.8 ± 0.2* 2.0 ± 0.3 1.9 ±0.2 1.5 ± 1.0 

Length (mm) 10.4 ± 0.5 13.4 ± 2.1 10.2 ± 0.7 10.0 ± 0.6 10.2 ± 0.2 

Normal development (%) 100 93.8§ 94.6§ 97.9 97.6 
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1.0 INTRODUCTION 

 

Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 

various locations in the Elk Valley as part of a quarterly toxicity testing program required under 

BC Ministry of Environment and Climate Change Strategy permit number 107517.   

 

Stations sampled in the first quarter of 2019 align with the integrated chronic toxicity testing 

program, which was designed to eliminate redundancy between permit 107517 Section 9.8 (ii) 

and Permit 106970 toxicity testing programs. The integrated program was approved by BC 

Ministry of Environment and Sustainability on March 4, 2019 (BC ENV 2019). Test species required 

to be tested quarterly include a cladoceran (Ceriodaphnia dubia) and a unicellular green alga 

(Pseudokirchneriella subcapitata). Tests are also required on a semi-annual basis using rainbow 

trout (Oncorhynchus mykiss; Q2 and Q4), an amphipod (Hyalella azteca; Q2 and Q4), and fathead 

minnow (Pimephales promelas; Q1 and Q3). However, since sampling for the Q1 2019 toxicity 

testing program began in February 2019, prior to receipt of the BC ENV (2019) approval letter for 

the integrated program, samples were tested using H. azteca according to the previous permit 

(107517) requirements in Q1. Tests with this species would not otherwise have been required in 

Q1 under the integrated program.   

 

Water samples used for testing were transported in 20-L plastic containers in coolers containing 

ice packs.  Samples were received at temperatures ranging from 0.0 to 6.6°C and were stored in 

the dark at 4  2C prior to testing. Table 1 summarizes the toxicity tests that were conducted on 

each sample as well as sample collection dates. Samples were collected weekly on the dates shown 

in Table 1 for the duration of the H. azteca, and P. promelas tests. The P. promelas test was 

conducted at the Nautilus Environmental laboratory in Calgary, AB; the other toxicity tests were 

conducted at the Burnaby, BC location. 

 

This report presents the results of the toxicity tests. Copies of laboratory data sheets and printouts 

of statistical analyses are provided in Appendices A through D. Results of analytical chemistry that 

was performed on the samples tested in this program are uploaded by Teck to the Environmental 

Management System database. These samples were collected by Teck personnel at the same time 

the samples were collected for toxicity testing. The chain-of-custody forms are provided in 

Appendix E.  This report revises and replaces an earlier version of this report dated July 30, 2019.  

Changes were made to this report to present data analysis for C. dubia in a manner that was 

consistent with the data for other quarters and the Environment Canada test method and to 

correct data presented for percent deformities of fathead minnows. 
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 Table 1. Summary of toxicity testing program. 

Sample ID 
EMS Location 

ID 
Species Tested Sample Collection Dates  

FR_UFR1 *  E300071 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

GH_ER2 * E300090 
C. dubia, P. subcapitata, 

H. azteca and P. promelas 

February 25/26, March 5, 12, 

19, and 26, 2019 

CM_MC1 *  E258937 
C. dubia, P. subcapitata, 

H. azteca and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

LC_SLC * E282149 
C. dubia, P. subcapitata, 

and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

FR_FRCP1 E299272 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

FR_FRABCH - C. dubia, P. subcapitata, 

H. azteca and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

GH_FR1 E200028 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

February 25/26, March 5, 12, 

19, and 26, 2019 

GH_ERC E258175 C. dubia, P. subcapitata, 

and P. promelas 

February 25/26, March 5, 12, 

19, and 26, 2019 

EV_HC1 E299270 C. dubia, P. subcapitata, 

and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

EV_MC2 E102682 C. dubia, P. subcapitata, 

and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

CM_MC2 E300091 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

RG_MIDAG - C. dubia and H. azteca 
February 26, March 5, 12, and 

19, 2019 

LC_LCDSSLCC E282149 C. dubia, P. subcapitata 

and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

LC_DCDS E291569 C. dubia, P. subcapitata 

and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

LC_LC3 E297110 C. dubia, P. subcapitata 

and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

LC_LC5 0200389 C. dubia, P. subcapitata 

and P. promelas 

February 26, March 5, 12, 19, 

and 26, 2019 

* Site water controls 
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Figure 1. Chronic toxicity monitoring locations. 
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2.0 METHODS 

 

Methods for the toxicity tests using C. dubia, P. subcapitata, H. azteca, and P. promelas are 

summarized in Tables 2 through 5.  Laboratory control water was 20% Perrier water prepared with 

deionized water for C. dubia; dechlorinated City of Calgary municipal tap water with the addition 

of 4 mg/L potassium chloride (KCl) for P. promelas; reconstituted water prepared by addition of 

reagent grade salts to dechlorinated Metro Vancouver municipal tap water for H. azteca according 

to a recipe provided in Environment Canada (2013); and deionized water with supplemented 

nutrients for P. subcapitata.  

 

For C. dubia, the test protocol specifies that test duration must be 7 ± 1 day, with the test being 

terminated on the day that at least 60% of control organisms have produced three broods. To 

better evaluate the potential effect of brood patterns on responses, the laboratory was instructed 

to extend the test to 8 days, regardless of the timing of controls reaching 60% with three broods. 

However, the results reported here are based on the regular test method (which in this case, was 

based on Day 7 data).  

 

For the H. azteca tests, all of the site waters were supplemented with 25 mg/L chloride and 0.02 

mg/L bromide using NaCl and NaBr, respectively, according to recommendations of the Hyalella 

Advisory Group (chaired by Chris Ingersoll, USGS) (Norberg-King et al., 2014), since low 

concentrations of these halides are known to impair growth of this species.  The laboratory control 

water contained approximately 75 mg/L chloride and 0.8 mg/L bromide, respectively. 

 

Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 

(Grothe and Johnson, 1996; Kszos et al., 1997; Downey et al. 2000). Results of toxicity tests and 

Toxicity Identification Evaluation efforts conducted in 2015 indicated that artefactual toxicity (i.e., 

adverse effects that were not associated with toxicants in the sample) had occurred in fathead 

minnow tests using ambient water samples from the Elk Valley and amendment of the samples 

with a low dose of copper appeared to counteract the adverse effect.  Consequently, the P. 

promelas tests were tested on the samples with addition of 10 µg/L copper, in order to reduce the 

potential adverse effects caused by fungi and microbes in the samples.  Four of the site waters 

(FR_FRCP1, GH_FR1, CM_MC2 and FR_FRABCH) were also tested using 20 µg/L copper to evaluate 

whether higher concentration of copper was necessary to control microbial growth in these 

samples, which contained a higher hardness than the other samples. Copper-amended control 

water treatments using the same concentrations were also evaluated to test whether copper itself 

caused any adverse response. 

 



    

 

  

WO#190346-47, 190349, 190359-60           Nautilus Environmental Company Inc. 5 

     

Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013), and involved 

comparison of results to both the laboratory and site water controls.  

 

  



    

 

  

WO#190346-47, 190349, 190359-60           Nautilus Environmental Company Inc. 6 

     

Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 

Organism source In-house culture 

Organism age <24 hour old neonates, produced within a 12 hour window 

Test type Static-renewal 

Test duration 8 days* 

Test vessel 20-mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured at 

test initiation; survival and reproduction checked daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 

Statistical software CETIS Version 1.9.4 

Test endpoints Survival and reproduction 

Test acceptability criteria for controls 

≥80% survival; ≥15 young per surviving control producing three 

broods; ≥60% of controls producing three or more broods; no 

ephippia present 

Reference toxicant Sodium chloride (NaCl) 

* Test duration was extended to 8 days to allow for evaluation of brood patterns. Summarized data and calculated endpoints are based 

on results from Day 7, according to the standard test procedure; however, all of the data through 8 days are provided in Appendix for 

subsequent evaluations.   
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Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Center, and originally isolated from Nivelta River, 

Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 
Full strength sample diluted to 95.2% (v/v) by addition of 

nutrients, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control and site control 

Number of organisms 10,000 cells/mL 

Control water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature and pH 

measured at test initiation; pH of two control wells measured at 

test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Statistical software CETIS Version 1.9.4 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 

when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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Table 4. Test conditions: Hyalella azteca survival and growth test. 

Test species Hyalella azteca 

Organism source Aquatic Research Organisms, NH 

Organism age 7- to 8-days old 

Test type Static-renewal 

Test duration 28 days 

Test vessel 375-mL glass container 

Test volume 300 mL 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 5 per treatment 

Number of organisms 10 per replicate 

Control water 

Reconstituted water containing ~75 mg/L Cl and 0.8 mg/L Br 

(Environment Canada 2013). Samples were supplemented with 

25 mg/L Cl and 0.02 mg/L Br. 

Test solution renewal Twice daily (~80% renewal) 

Test temperature 23 ± 1°C 

Feeding 

1 mL of YCT daily to each container. Tetramin daily, with 

amounts increasing weekly: Week 1: 0.25 mg, Week 2: 0.5 mg, 

Week 3: 1 mg, Week 4: 1.5 mg in each test container. 

Light intensity 500 to 1000 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity measured upon arrival; hardness 

and alkalinity measured at test termination; total ammonia 

measured at test initiation and termination 

Test protocol 

Modified from US EPA (2000), as described in Norberg-King et 

al. (2014) 

Statistical software CETIS Version 1.9.4 

Test endpoints Survival and dry weight 

Test acceptability criteria for controls Mean control survival of 80% survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 5. Test conditions: Pimephales promelas survival and growth test. 

Test species Pimephales promelas 

Organism source Aquatic Biosystems, CO 

Organism age <24 hours 

Test type Static-renewal 

Test duration From egg stage until 28 days post hatch 

Test vessel 1-L glass jar 

Test volume 1 L 

Test concentrations 
100% (undiluted) sample amended with 10 or 20 µg/L Cu, plus 

laboratory control and control amended with 10 or 20 µg/L Cu 

Test replicates 4 per treatment 

Number of organisms 10 per replicate 

Control water Dechlorinated City of Calgary municipal tapwater 

Test solution renewal Daily (80% renewal) 

Test temperature 25 ± 1°C 

Feeding 
Twice a day, after hatch, with newly hatched brine shrimp 

(Artemia nauplii) 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration None unless dissolved oxygen fell to less than 60% saturation 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity measured upon arrival; survival 

checked daily 

Test protocol US EPA (1996) and ASTM (2013) 

Statistical software CETIS Version 1.9.4  

Test endpoints 
Hatch, survival, length, biomass, normal development (which 

assesses incidence of deformities) 

Test acceptability criteria for controls >66% hatch, ≥70% post-hatch survival 

Reference toxicant Sodium chloride (NaCl) 
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3.0 RESULTS 

 

3.1 Ceriodaphnia dubia 

 

Results of the toxicity tests using C. dubia are provided in Table 6.  The Fording River (FR_UFR1), 

Elk River (GH_ER2), Michel Creek (CM_MC1) and South Line Creek (LC_SLC) site water controls 

performed similarly to the laboratory control for this species, indicating that there were no adverse 

effects on survival associated with the upstream Fording River, Elk River, Michel Creek and South 

Line Creek stations.  

 

Survival in the samples tested ranged from 90 to 100%, except for FR_FRCP1, where survival was 

0%. Additional testing, including use of EDTA treatment, was performed with this sample, the 

results of which will be summarized separately. Reproduction was significantly reduced in 

FR_FRCP1 relative to the laboratory control and all four site water controls. In FR_FRABCH, 

CM_MC2, FR_UFR1 and GH_FR1, reproduction was significantly reduced relative to one or more 

of the site or laboratory water controls 

 

3.2 Pseudokirchneriella subcapitata 

 

Results of the toxicity tests using P. subcapitata are provided in Table 7.  The site water controls 

FR_UFR1, GH_ER2, CM_MC1 and LC_SLC produced 1.8 to 2.4-fold greater growth than the 

laboratory control. This finding is not unusual, since the higher ionic strength associated with the 

site water controls would be expected to stimulate cell growth of this species relative to the very 

low ionic strength associated with the laboratory control water.   

 

With the exception of sample FR_FRCP1, there were no adverse effects on cell yield in any of the 

samples tested relative to the laboratory control; stimulation ranged between 98.4 and 158.8%. 

Cell yield was significantly reduced in sample FR_FRCP1; growth was reduced by approximately 

70% relative to the laboratory control for this sample. Compared to the upstream site water 

CM_MC1 and SC_LSC controls, there was statistically significant decrease in growth in sample 

FR_FRCP1 and GH_ERC.   

 

3.3 Hyalella azteca 

 

Results of the toxicity tests using H. azteca are provided in Table 8. Survival in site water control 

GH_ER2 was significantly reduced by 33% relative to the laboratory control. The remaining site 

water controls FR_UFR1 and CM_MC1 performed similarly to the laboratory control, indicating 
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that there were no adverse effects associated with these upstream site waters. There were no 

adverse effects on survival or dry weight in any of the other samples tested. 

 

3.4 Pimephales promelas 

 

Results of the toxicity tests using P. promelas are provided in Table 9.  Adverse effects on survival 

were observed in site water control CM_MC1 and on biomass in GH_ER2, CM_MC1 and LC_SLC 

when compared to the laboratory control. Differences in hatch rate, length and normal 

development between site water controls and laboratory control were not observed.  

There were no adverse effects observed on hatch for all samples tested when compared to the 

site water controls or laboratory control. Sample FR_FRCP1 (amended) had 0% survival, therefore 

the length endpoint could not be determined. Adverse effects on survival were also observed in 

10 µg/L Cu amended samples  FR_FRABCH, GH_ERC and LC_LC5 compared to laboratory and in 

some cases, one or more of the site water controls; survival in FR_FRABCH, GH_ERC and LC_LC5 

were 58.3, 48.3 and 68.3%, respectively. Samples FR_FRABCH, FR_FRCP1, GH_ERC, EV_HC1 and 

LC_DCDS exhibited statistically significant reduction in biomass relative to the laboratory control. 

All samples, except for FR_FRABCH and GH_FR1, exhibited a reduction in length relative to the 

laboratory control and (one or more) site water controls tested. There was decreased normal 

development in FR_FRCP1 and GH_FR1 relative to the 20 µg/L copper amended laboratory control; 

however, the decrease was small (i.e., < 10%) and exacerbated by the fact that there was 100% 

normal development in the control. 

With the exception of FR_FRABCH, microbial growth was not observed in any of the samples 

supplemented with 10 µg/L and 20 µg/L copper, or in the unamended laboratory control. A 

communication error resulted in some site waters being amended with 10 instead of 20 µg/L Cu; 

however, this is not expected to affect results as microbial growth was not observed in these 

samples, with the exception of FR_FRABCH).   The samples that were supplemented with 20 µg/L 

copper produced results that were similar with the 10 µg/L copper-treated samples. It is 

inconclusive whether or not addition of copper curtailed microbial growth in these tests, however, 

results indicate addition of copper of up to 20 µg/L did not exacerbate toxicity in any of the 

samples tested.   
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival 

(%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 21.9 ± 3.5 

FR_UFR1 (Site Control) 100 15.3 ± 3.9*მ 

GH_ER2 (Site Control) 100 18.2 ± 2.5 

CM_MC1 (Site Control) 90 19.4 ± 4.6 

LC_SLC (Site Control) 100 20.3 ± 2.8 

FR_FRCP1 0*αβ#მ 0.0 ± 0.0 *αβ#მ 

FR_FRABCH 100 12.7 ± 5.3 *β#მ  

GH_FR1 100 15.8 ± 3.2 * 

GH_ERC 100 18.4 ± 2.8  

EV_HC1 100 19.8 ± 3.6  

EV_MC2 100 17.0 ± 5.2  

CM_MC2 100 10.7 ± 4.0 *β#მ 

RG_MIDAG 100 17.7 ± 5.8 

LC_LCDSSLCC 100 20.3 ± 6.5 

LC_DCDS 100 19.9 ± 5.0 

LC_LC3 100 18.1 ± 4.7 

LC_LC5 100 17.2 ± 4.4 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Table 7. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104 cells/mL) 

(Mean  SD) 

Stimulation relative to 

laboratory control (%) 

Laboratory Control 32.0 ± 2.7 - 

FR_UFR1 (Site Control) 60.9 ± 5.1#მ 90.3 

GH_ER2 (Site Control) 59.1 ± 4.9#მ 84.7 

CM_MC1 (Site Control) 72.1 ± 5.5  125.3 

LC_SLC (Site Control) 76.5 ± 5.9  139.1 

FR_FRABCH 71.8 ± 3.5  124.4 

FR_FRCP1 9.5 ± 1.3 *αβ#მ - 

GH_FR1 71.5 ± 6.5  123.4 

GH_ERC 63.5 ± 3.9 #მ 98.4 

CM_MC2 77.5 ± 3.1  142.2 

EV_MC2 81.5 ± 2.9  154.7 

EV_HC1 76.8 ± 6.6  140.0 

LC_DCDS 82.8 ± 5.0  158.8 

LC_LC3 79.5 ± 8.0  148.4 

LC_LCDSSLCC 81.5 ± 4.5  154.7 

LC_LC5 76.8 ± 5.0 140.0 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Table 8. Results: Hyalella azteca survival and growth test. 

Sample ID 
(Mean  SD) 

Survival (%) Dry weight (mg) 

Laboratory Control 90.0 ± 14.1 0.11 ± 0.03 

FR_UFR1 (Site Control) 70.0 ± 27.4 0.07 ± 0.04 

GH_ER2 (Site Control) 60.0± 21.2 *# 0.07 ± 0.03 

CM_MC1 (Site Control) 88.0 ± 8.4 0.11 ± 0.05 

FR_FRCP1 70.0 ± 20.0 0.08 ± 0.02 

FR_FRABCH 78.0 ± 14.8 0.07 ± 0.05 

GH_FR1 82.0 ± 8.4 0.09 ± 0.06 

CM_MC2 96.0 ± 5.5 0.07 ± 0.03 

RG_MIDAG 78.0 ± 11.0 0.05 ± 0.03 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
# Result was significantly lower than the site control CM_MC1 
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Table 9. Results: Pimephales promelas survival and growth test. 

Sample ID 

(Mean  SD) 

Hatch 

 (%) 

Survival 

 (%) 

Biomass 

 (mg) 

Length 

(mm) 

Normal 

developmen

t (%) 

Laboratory Control 100 ± 0.0 93.0 ± 9.4 2.0 ± 0.3 10.2 ± 0.7 100 

10 µg/L Cu 

Amendments 
     

Laboratory Control [+Cu] 100 ± 0.0 95.0 ± 6.4 2.2 ± 0.1 10.9 ± 0.2 100 

FR_UFR1 (Site Control) 

[+Cu] 
100 ± 0.0 81.7 ± 11.4 1.8 ± 0.3 10.5 ± 0.4 100 

GH_ER2 (Site Control) 

[+Cu] 
100 ± 0.0 78.3 ± 12.6 1.9 ±0.1* 11.2 ± 0.6 100 

CM_MC1 (Site Control) 

[+Cu] 
100 ± 0.0 56.7 ± 13.9*αმ 1.4 ± 0.4* 11.1 ± 0.5 100 

LC_SLC (Site Control) 

[+Cu] 
100 ± 0.0 85.0 ± 22.0 1.8 ± 0.2* 10.1 ± 0.7β# 94.1 

FR_FRABCH [+Cu] 95.0 ± 6.4 58.3 ± 30.5*αმ 1.9 ± 0.1* 12.3 ± 2.2 100 

FR_FRCP1 [+Cu] 93.3 ± 9.4 0.0 ± 0.0*αβ#მ 0.0 ± 0.0*αβ#მ N/A 100 

GH_FR1 [+Cu] 100 ± 0.0 96.7 ± 3.8 2.0 ± 0.3 10.6 ±0.3 100 

GH_ERC [+Cu] 98.3 ± 3.3 48.3 ± 55.9*αβმ 0.8 ± 0.9* 10.2 ± 0.1*β# 100 

CM_MC2 [+Cu] 100 ± 0.0 90.0 ± 11.6 2.1 ± 0.2 10.0 ± 0.7β# 98.2 

EV_MC2 [+Cu] 100 ± 0.0 93.3 ± 0.0 2.0 ± 0.2 9.6 ± 0.3*αβ# 96.4 

EV_HC1 [+Cu] 100 ± 0.0 90.0 ± 11.6 1.9 ± 0.1* 9.9 ± 0.3 *αβ# 94.4 

LC_DCDS [+Cu] 100 ± 0.0 95.0 ± 3.3 2.0 ± 0.2* 9.7 ± 0.3 *αβ# 96.5 

LC_LC3 [+Cu] 100 ± 0.0 81.7 ± 3.3 2.1 ± 0.1 10.5 ± 0.2* 100 

LC_LCDSSLCC [+Cu] 100 ± 0.0 85.0 ± 13.7 2.0 ± 0.1 9.8 ± 0.3 *αβ# 98.0 

LC_LC5 [+Cu] 100 ± 0.0 68.3 ± 45.7* 1.5 ± 1.0 9.7 ± 0.5 *αβ# 100 

SD = Standard Deviation 

* Result was significantly lower than the 10 µg/L copper-treated laboratory control 
α Result was significantly lower than the 10 µg/L copper-treated site control FR_UFR1  
β Result was significantly lower than the 10 µg/L copper-treated site control GH_ER2 
# Result was significantly lower than the 10 µg/L copper-treated site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC  
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Table 10. Results: Pimephales promelas survival and growth test (continued). 

Sample ID 

(Mean  SD) 

Hatch 

 (%) 

Survival 

 (%) 

Biomass 

 (mg) 
Length (mm) 

Normal 

development 

(%) 

Laboratory Control 100 ± 0.0 93.0 ± 9.4 2.0 ± 0.3 10.2 ± 0.7 100 

20 µg/L Cu Amendments      

Laboratory Control [+Cu] 96.7 ± 3.8 83.3 ± 15.9 1.6 ± 0.2 10.4 ± 0.5 100 

FR_FRCP1 [+Cu] 91.7 ± 8.4 15.0 ± 10.0* 0.8 ± 0.2* 13.4 ± 2.1 93.8* 

GH_FR1 [+Cu] 100 88.3 ± 11.4 2.0 ± 0.3 10.2 ± 0.7 94.6* 

CM_MC2 [+Cu] 100 81.7 ± 8.4 1.9 ± 0.2 10.0 ± 0.6 97.9 

FR_FRABCH [+Cu] 100  65.0 ± 44.4 1.5 ± 1.0 10.2 ± 0.2 97.6 

SD = Standard Deviation 

* Result was significantly lower than the 20 µg/L copper-treated laboratory control 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the test protocols. Tests met all control acceptability criteria and water quality 

parameters remained within ranges specified in the protocol throughout the tests. There were no 

deviations from the test methodologies, other than the planned modification to the H. azteca 

method and addition of copper in the P. promelas tests, as described in Section 2.0. Uncertainty 

associated with the test is best described by the standard deviation around the mean and/or the 

confidence intervals around the point estimates. 

 

The H. azteca in the laboratory control were smaller (average dry weight of 0.11mg) than the 

recommended average of 0.15mg. The results for dry weight in the samples were not significantly 

different compared to the laboratory control. Also, the result of the reference toxicant test for this 

species fell within the historical value of laboratory mean and standard deviation, therefore the 

sensitivity of the organisms used was deemed appropriate.    

 

During the second week of sample receipt, containers for FR_FRABCH and FR_FRCP1 each had 

two different labels attached identifying the sample as both FR_FRABCH and FR_FRCP1. 

Conductivity values of the samples were measured and cross-referenced with values from the 

previous week(s) to determine the correct sample ID (Table 11). It was possible to determine the 

correct ID using conductivity measurements as the samples were not similar in conductivity.  

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 12.  Results for these tests fell within the acceptable range for organism performance of 

mean and two standard deviations, based on historical results obtained by the laboratory with 

these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 

reference toxicant tests were performed under the same conditions as those used for the samples. 
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Table 11.  Sample conductivity (used to verify labelling). 

 
Conductivity (µS) 

 

Week FRCP1 
FRABCH 

 

1 3390 1182 

2 3590 1185 

3 3500 1199 

4 1224 1175 

 Note: Bolded measurements indicate a labelling discrepancy 

 

Table 12. Reference toxicant test results. 

Test species Endpoint 
Historical mean 

(2 SD Range) 

CV 

(%) 
Test date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.8 – 2.2) 5 

March 5, 2019 
Reproduction (IC50): 1.8 g/L NaCl 1.5 (1.0 – 2.1) 18 

P. subcapitata Growth (IC50): 35.0 µg/L Zn 30.8 (25.0 – 38.0) 10 March 6, 2019 

H. azteca Survival (LC50): 5.6 g/L NaCl 5.9 (4.5 – 7.7) 13 March 1, 2019 

P. promelas 
Survival (LC50):  3.0 g/L NaCl 5.7 (3.0 – 10.7) 21 

March 5, 2019 
Biomass (IC25): 2.5 g/L NaCl 3.0 (1.6 – 5.8) 22 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 























































































































































 
 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



































































































































































 
 

 

APPENDIX C – Hyalella azteca Toxicity Test Data 















































































































 
 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 





























































































































































































































































































































































































































































































 
 

 

APPENDIX E - Chain-of-Custody Forms 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 

collected from the Elk Valley to meet requirements of the quarterly toxicity testing program 

required under BC Ministry of Environment and Sustainability permit number 107517 in the first 

quarter of 2019 are provided in the tables below.  

 

 

 

Sample and Test Type Information 

Sample IDs 

FR_UFR1 (site  control), GH_ER2 (site control), CM_MC1 (site 

control), LC_SLC (site control), FR_FRABCH, FR_FRCP1, 

GH_FR1, GH_ERC, CM_MC2, EV_MC2 , EV_HC1, LC_DCDS, 

LC_LC3, LC_LC5, LC_LCDSSLCC, RG_MIDAG* 

Sample collection dates May 7, 14, 21, 28 and June 4, 2019 

Sample receipt dates One day after sample collection  

Sample receipt temperatures Ranged from 0.0 to 12.8°C 

Test types 

Ceriodaphnia dubia 7-d survival and reproduction# 

Pseudokirchneriella subcapitata 72-h growth inhibition 

Hyalella azteca 28-d survival and growth 

Oncorhynchus mykiss (rainbow trout) embryo-alevin 

development 

* Not tested with P. subcapitata and O. mykiss 

# Test extended to 8 days to evaluate brooding  
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Summary of Results 

Endpoint 

Mean ± SD 

Laboratory  

Control 

FR_UFR1 

 (Site Control) 

GH_ER2 

(Site Control) 

CM_MC1  

(Site Control) 

LC_SLC  

(Site Control) 

C. dubia      

Survival (%) 100 100 90 90 100 

Reproduction  23.5 ± 2.8 18.5 ± 3.4 * 17.7 ± 4.5 * 16.3 ± 4.5 * 19.6 ± 4.2 

P. subcapitata      

Cell Yield (x 104 

cells/mL) 
34.4 ± 3.0 113.8 ± 7.6#მ 111.5 ± 6.8#მ 123.0 ± 6.1 121.2 ± 9.0 

O. mykiss      

Survival (%) 83.3 ± 5.8 88.0 ± 10.6 77.9 ± 10.9 76.3 ± 14.9 78.1 ± 11.8 

Viability (%) 78.8 ± 8.6 84.7 ± 13.3 73.5 ± 9.1 70.6 ± 17.8 78.1 ± 11.8 

Length (mm) 21.1 ± 0.5 21.4 ± 0.2 21.9 ± 0.6 21.6 ± 0.5 20.6 ± 0.4 β 

Wet weight (mg) 97.2 ± 2.1 98.5 ± 1.7 106.6 ± 8.4 105.7 ± 2.0 97.6 ± 2.5 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Summary of Results (continued) 

Endpoint 
Mean ± SD  

FR_FRCP1 FR_FRABCH GH_FR1 GH_ERC CM_MC2 EV_MC2 

C. dubia       

Survival (%) 100 100 100 80 90 100 

Reproduction 18.7 ± 3.6 * 16.5 ± 3.3 * 18.8 ± 4.8 19.2 ± 3.0 * 16.7 ± 3.0 * 19.6 ± 1.6 * 

P. subcapitata       

Cell Yield (x 104 cells/mL) 107.5 ± 9.9#მ 120.2 ± 5.1  120.5 ± 8.4 120.0 ± 6.7 113.5 ± 12.8 105.2 ± 9.7#მ 

O. mykiss        

Survival (%) 73.3 ± 3.3 61.1 ± 13.5*α 57.8 ± 8.4*αβმ 78.7 ± 20.3 71.4 ± 7.0 76.2 ± 14.0 

Viability (%) 68.9 ± 5.1 58.9 ± 9.6*αმ 55.6 ± 10.1*αმ 75.3 ± 18.3 67.2 ± 7.5 74.0 ± 15.7 

Length (mm) 21.9 ± 0.1 20.2 ± 0.7β# 21.6 ± 0.8 21.7 ± 0.7 21.7 ± 0.9 22.1 ± 0.3 

Wet weight (mg) 116.1 ± 15.3 93.5 ± 7.9 103.5 ± 8.7 108.0 ± 2.1 107.7 ± 10.7 105.5 ± 9.5 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Summary of Results (continued) 

Endpoint 
Mean ± SD 

EV_HC1 LC_DCDS LC_LC3 LC_LC5 LC_LCDSSLCC RG_MIDAG 

C. dubia       

Survival (%) 100 90 100 100 100 100 

Reproduction 18.2 ± 2.2 * 19.1 ± 6.2 19.9 ± 2.8 18.6 ± 2.0 * 19.1 ± 1.5 * 19.1 ± 2.2 * 

P. subcapitata       

Cell Yield (x 104 cells/mL) 134.0 ± 5.1 112.0 ± 7.3# 113.8 ± 11.4# 104.2 ± 8.0α #მ 110.8 ± 2.6#მ NT 

O. mykiss        

Survival (%) 79.5 ± 11.2 79.5 ± 11.2 76.6 ± 11.6 75.8 ± 5.2 84.2 ± 8.8 NT 

Viability (%) 71.9 ± 10.1 77.3 ± 12.7 74.5 ± 10.6 70.3 ± 9.0 79.7 ± 11.8 NT 

Length (mm) 21.4 ± 0.6 22.2 ± 0.3 22.0 ± 0.3 21.6 ± 0.3 21.9 ± 0.6 NT 

Wet weight (mg) 109.1 ± 3.8 108.7 ± 5.5 114.9 ± 8.0 109.6 ± 1.2 111.8 ± 4.6 NT 

SD = Standard Deviation, NT=Not Tested  

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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1.0 INTRODUCTION 

 

Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 

various locations in the Elk Valley as part of a quarterly toxicity testing program required under 

the Elk Valley Environmental Management Act Permit 107517.   

 

Stations sampled (Figure 1) in the second quarter of 2019 align with the integrated chronic toxicity 

testing program, which was designed to eliminate redundancy between Permit 107517 Section 

9.8 (ii) and Permit 106970 toxicity testing programs. The integrated program was approved by BC 

Ministry of Environment and Sustainability on March 4, 2019 (BC ENV 2019). Test species required 

to be tested quarterly include a cladoceran (Ceriodaphnia dubia) and a unicellular green alga 

(Pseudokirchneriella subcapitata). Tests are also required on a semi-annual basis using rainbow 

trout (Oncorhynchus mykiss; Q2 and Q4), an amphipod (Hyalella azteca; Q2 and Q4), and fathead 

minnow (Pimephales promelas; Q1 and Q3).  

 

Water samples used for testing were transported in 20-L plastic containers in coolers containing 

ice packs.  Samples were received at temperatures ranging from 0.0 to 12.8°C and were stored in 

the dark at 4  2C prior to testing. Table 1 summarizes the toxicity tests that were conducted on 

each sample as well as sample collection dates. Samples were collected weekly on the dates shown 

in Table 1 for the duration of the H. azteca and O. mykiss tests. All toxicity tests were conducted 

at the Nautilus Environmental laboratory in Burnaby, BC. 

 

This report presents the results of the toxicity tests. Copies of laboratory data sheets and printouts 

of statistical analyses are provided in Appendices A through E. Results of analytical chemistry that 

was performed on the samples tested in this program are uploaded by Teck to the Environmental 

Management System database. These samples were collected by Teck personnel at the same time 

the samples were collected for toxicity testing. The chain-of-custody forms are provided in 

Appendix E. This report revises and replaces an earlier version of this report dated October 30, 

2019.  Changes were made to this report to present data analysis for C. dubia in a manner that 

was consistent with the data for other quarters and the Environment Canada test method. 
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 Table 1. Summary of toxicity testing program. 

Sample ID 
EMS Location 

ID 
Species Tested Sample Collection Dates  

FR_UFR1 *  E300071 C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

GH_ER2 * E300090 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

CM_MC1 *  E258937 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

LC_SLC * E282149 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

FR_FRCP1 E299272 C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

FR_FRABCH - C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

GH_FR1 E200028 C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

GH_ERC E258175 C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

EV_HC1 E299270 C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

EV_MC2 E102682 C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

CM_MC2 E300091 C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

RG_MIDAG - C. dubia and H. azteca May 7, 14, 21, and 28, 2019 

LC_LCDSSLCC E282149 C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

May 7, 14, 21, 28 and June 4, 

2019 

* Site water controls 
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Figure 1. Chronic toxicity monitoring locations. 
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2.0 METHODS 

 

Methods for the toxicity tests using C. dubia, P. subcapitata, H. azteca, and O. mykiss are 

summarized in Tables 2 through 5.  Laboratory control water was 20% Perrier water prepared with 

deionized water for C. dubia; reconstituted water prepared by addition of reagent grade salts to 

dechlorinated Metro Vancouver municipal tap water for H. azteca according to a recipe provided 

in Environment Canada (2013); dechlorinated Metro Vancouver municipal tap water for O. mykiss; 

and deionized water with supplemented nutrients for P. subcapitata.  

 

For C. dubia, the test protocol specifies that test duration must be 7 ± 1 day, with the test being 

terminated on the day that at least 60% of control organisms have produced three broods. To 

better evaluate the potential effect of brood patterns on responses, the laboratory was instructed 

to extend the test to 8 days, regardless of the timing of controls reaching 60% with three broods. 

However, the results reported here are based on the regular test method (which in this case, was 

based on Day 7 data).  

 

For the H. azteca tests, all of the site waters were supplemented with 25 mg/L chloride and 0.02 

mg/L bromide using NaCl and NaBr, respectively, according to recommendations of the Hyalella 

Advisory Group (chaired by Chris Ingersoll, USGS) (Norberg-King et al., 2014), since low 

concentrations of these halides are known to impair growth of this species. The laboratory control 

water contained approximately 75 mg/L chloride and 0.8 mg/L bromide, respectively. 

 

As requested by the client, O. mykiss site waters were amended with 20 µg/L copper to reduce 

potential confounding effects due to the presence of microbes.  

 

Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013), and involved 

comparison of results to both the laboratory and site water controls. 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 

Organism source In-house culture 

Organism age <24 hour old neonates, produced within a 12 hour window 

Test type Static-renewal 

Test duration 8 days* 

Test vessel 20-mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured at 

test initiation; survival and reproduction checked daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 

Statistical software CETIS Version 1.9.4 

Test endpoints Survival and reproduction 

Test acceptability criteria for controls 

≥80% survival; ≥15 young per surviving control producing three 

broods; ≥60% of controls producing three or more broods; no 

ephippia present 

Reference toxicant Sodium chloride (NaCl) 

* Test duration was extended to 8 days to allow for evaluation of brood patterns. Summarized data and calculated endpoints are based 

on results from Day 7, according to the standard test procedure; however, all of the data through 8 days are provided in Appendix A 

for subsequent evaluations.   
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Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Center, and originally isolated from Nivelta River, 

Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 
Full strength sample diluted to 95.2% (v/v) by addition of 

nutrients, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control and site control 

Number of organisms 10,000 cells/mL 

Control water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature and pH 

measured at test initiation; pH of two control wells measured at 

test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Statistical software CETIS Version 1.9.4 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 

when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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Table 4. Test conditions: Hyalella azteca survival and growth test. 

Test species Hyalella azteca 

Organism source Aquatic Research Organisms, NH 

Organism age 7- to 8-days old 

Test type Static-renewal 

Test duration 28 days 

Test vessel 375-mL glass container 

Test volume 300 mL 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 5 per treatment 

Number of organisms 10 per replicate 

Control water 

Reconstituted water containing ~75 mg/L Cl and 0.8 mg/L Br 

(Environment Canada 2013). Samples were supplemented with 

25 mg/L Cl and 0.02 mg/L Br. 

Test solution renewal Twice daily (~80% renewal) 

Test temperature 23 ± 1°C 

Feeding 

1 mL of YCT daily to each container. Tetramin daily, with 

amounts increasing weekly: Week 1: 0.25 mg, Week 2: 0.5 mg, 

Week 3: 1 mg, Week 4: 1.5 mg in each test container. 

Light intensity 500 to 1000 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity measured upon arrival; hardness 

and alkalinity measured at test termination; total ammonia 

measured at test initiation and termination 

Test protocol 

Modified from US EPA (2000), as described in Norberg-King et 

al. (2014) 

Statistical software CETIS Version 1.9.4 

Test endpoints Survival and dry weight 

Test acceptability criteria for controls Mean control survival of 80% survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 5. Test conditions: Oncorhynchus mykiss embryo-alevin development test. 

Test species Oncorhynchus mykiss 

Organism source Lyndon Fish Hatcheries, ON 

Gamete quality 

Small amount of water added to milt on a dry glass slide; 

verification of vigorous sperm motility using a compound 

microscope (100 X magnification) 

Organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration Test terminated 7 days after ≥50% of controls hatch 

Test vessel 4-L plastic containers 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations 
100% (undiluted sample) amended with 20 µg/L Cu, plus 

laboratory control 

Test replicates 3 per treatment 

Number of organisms 30 per replicate 

Control water Dechlorinated Metro Vancouver municipal tap water 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark; low intensity light used during solution renewals 

Aeration Continuous gentle aeration 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured 

upon arrival; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28 

Statistical software CETIS Version 1.9.4 

Test endpoint 
Survival, viability (which assesses incidence of deformities), 

length, wet weight  

Test acceptability criteria for controls ≥65% normally developed hatched fish 

Reference toxicant Sodium dodecyl sulphate (SDS) 
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3.0 RESULTS 

 

3.1 Ceriodaphnia dubia 

 

Results of the toxicity tests using C. dubia are provided in Table 6.  With the exception of South 

Line Creek (LC_SLC), reproduction in all site water controls (Fording River, Elk River, and Michel 

Creek) performed significantly lower than the laboratory control.  

 

There were no adverse effects on survival in any of the samples tested; survival ranged between 

80 and 100%. With the exception of GH_FR1, LC_DCDS, and LC_LC3, reproduction was significantly 

reduced in the remaining samples relative to the laboratory control. None of the samples were 

significantly reduced when compared to the site water controls.  

 

3.2 Pseudokirchneriella subcapitata 

 

Results of the toxicity tests using P. subcapitata are provided in Table 7.  The site water controls 

FR_UFR1, GH_ER2, CM_MC1 and LC_SLC produced 3.2 to 3.6-fold greater growth than the 

laboratory control. This finding is not unusual, since the higher ionic strength associated with the 

site water controls would be expected to stimulate cell growth of this species relative to the very 

low ionic strength associated with the laboratory control water.   

 

There were no adverse effects on cell yield in any of the samples tested relative to the laboratory 

control. Cell yield stimulation were observed in all samples tested compared to the laboratory 

control; percent stimulation ranged between 84.8% and 154.7%. Compared to the upstream site 

water controls CM_MC1 and LC_SLC, there was a small, but statistically significant decrease in 

growth in samples FR_FRCP1, EV_MC2, LC_LC5 and LC_LCDSSLCC. Similarly, statistically significant 

decrease in cell yield was observed in samples LC_DCDS and LC_LC3 when compared to the site 

water control CM_MC1.  

 

3.3 Hyalella azteca 

 

Control passing criteria for both survival and dry weight endpoints were not met for this test. 

Laboratory control survival was 24% and the site water controls survival ranged between 40% and 

62%. Passing criteria for this test is 80% survival therefore laboratory control organisms performed 

well below passing criteria.  Water quality remained within acceptable ranges and therefore an 

unlikely cause for low survival. Due to poor control performance, raw data is provided in Appendix 

C but not summarized herein. Site water will be collected and re-tested in quarter three.  
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3.4 Oncorhynchus mykiss 

 

Results of the toxicity tests using O. mykiss are provided in Table 9. The site water controls 

FR_UFR1, CM_MC1, GH_ER2 and LC_SLC performed similarly to the laboratory control for this 

species, indicating that there were no adverse effects associated with the upstream site waters. In 

the O. mykiss test during this quarter, eggs in one of the four replicates were considered non-

viable, producing particularly poor results (near complete mortality within the first two weeks of 

exposure); therefore, data from this replicate was excluded from statistical analysis.    

 

Sample FR_FRABCH exhibited adverse effects on survival, embryo viability and length relative to 

the laboratory control and one or more of the site water controls. There were adverse effects on 

survival and embryo viability in two samples (FR_FRABCH and GH_FR1) relative to the laboratory 

control and one or more of the site water controls. There were no adverse effects on survival and 

embryo viability in any of the other samples tested. Excluding FR_FRABCH and GH_FR1, survival 

ranged between 71.4 and 84.2%; embryo viability ranged between 67.2 and 79.7%.  

 

Significant reduction in comparison to one or more of the site waters in alevin length was 

observed only in the sample FR_FRABCH. The remaining samples performed similarly to the 

laboratory controls and site water controls for the alevin’s length and wet weight endpoints. 

Microbial/fungal growth was not observed.   

 

There were no observations of unusual behaviour of O. mykiss in any of the test solutions. A hatch 

rate was not calculated in these tests; however, the survival endpoint provides an appropriate 

measure of successful hatch, since the test is terminated shortly following hatch. 

 

 

 

 

 

 

  



    

  

 

  

WO#190905 - 190908 Nautilus Environmental Company Inc. 11 

     

Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival 

(%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 23.5 ± 2.8 

FR_UFR1 (Site Control) 100 18.5 ± 3.4* 

GH_ER2 (Site Control) 90 17.7 ± 4.5* 

CM_MC1 (Site Control) 90 16.3 ± 4.5* 

LC_SLC (Site Control) 100 19.6 ± 4.2 

FR_FRABCH 100 16.5 ± 3.3* 

FR_FRCP1 100 18.7 ± 3.6* 

GH_FR1 100 18.8 ± 4.8 

GH_ERC 80 19.2 ± 3.0* 

CM_MC2 90 16.7 ± 3.0* 

EV_MC2 100 19.6 ± 1.6* 

EV_HC1 100 18.2 ± 2.2* 

LC_DCDS 90 19.1 ± 6.2 

LC_LC3 100 19.9 ± 2.8 

LC_LC5 100 18.6 ± 2.0* 

LC_LCDSSLCC 100 19.1 ± 1.5* 

RG_MIDAG 100 19.1 ± 2.2* 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 

None of the samples were significantly different from the site controls in either endpoints for this species. 
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Table 7. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104  cells/mL) 

(Mean  SD) 

Stimulation relative to 

laboratory control (%) 

Laboratory Control 34.4 ± 3.0 0.0 

FR_UFR1 (Site Control) 113.8 ± 7.6#მ 90.2 

GH_ER2 (Site Control) 111.5 ± 6.8#მ 84.8 

CM_MC1 (Site Control) 123.0 ± 6.1 125.4 

LC_SLC (Site Control) 121.2 ± 9.0 139.1 

FR_FRABCH 120.2 ± 5.1 124.2 

FR_FRCP1 107.5 ± 9.9#მ - 

GH_FR1 120.5 ± 8.4 123.4 

GH_ERC 120.0 ± 6.7 98.4 

CM_MC2 113.5 ± 12.8 142.2 

EV_MC2 105.2 ± 9.7#მ 154.7 

EV_HC1 134.0 ± 5.1 139.8 

LC_DCDS 112.0 ± 7.3# 158.6 

LC_LC3 113.8 ± 11.4# 148.4 

LC_LC5 104.2 ± 8.0#მ 154.7 

LC_LCDSSLCC 110.8 ± 2.6#მ 139.8 

SD = Standard Deviation 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Table 8. Results: Oncorhynchus mykiss embryo-alevin development test. 

Sample ID 

(Mean  SD) 

Survival (%) Viability (%) Length (mm) Wet Weight (mg) 

Laboratory Control 83.3 ± 5.8 78.8 ± 8.6 21.1 ± 0.5 97.2 ± 2.1 

FR_UFR1 (Site Control) 88.0 ± 10.6 84.7 ± 13.3 21.4 ± 0.2 98.5 ± 1.7 

GH_ER2 (Site Control) 77.9 ± 10.9 73.5 ± 9.1 21.9 ± 0.6 106.6 ± 8.4 

CM_MC1 (Site Control) 76.3 ± 14.9 70.6 ± 17.8 21.6 ± 0.5 105.7 ± 2.0 

LC_SLC (Site Control) 78.1 ± 11.8 78.1 ± 11.8 20.6 ± 0.4β 97.6 ± 2.5 

FR_FRABCH 61.1 ± 13.5*α 58.9 ± 9.6*αმ 20.2 ± 0.7β# 93.5 ± 7.9 

FR_FRCP1 73.3 ± 3.3 68.9 ± 5.1 21.9 ± 0.1 116.1 ± 15.3 

GH_FR1 57.8 ± 8.4*αβმ 55.6 ± 10.1*αმ 21.6 ± 0.8 103.5 ± 8.7 

GH_ERC 78.7 ± 20.3 75.3 ± 18.3 21.7 ± 0.7 108.0 ± 2.1 

CM_MC2 71.4 ± 7.0 67.2 ± 7.5 21.7 ± 0.9 107.7 ± 10.7 

EV_MC2 76.2 ± 14.0 74.0 ± 15.7 22.1 ± 0.3 105.5 ± 9.5 

EV_HC1 79.5 ± 11.2 71.9 ± 10.1 21.4 ± 0.6 109.1 ± 3.8 

LC_DCDS 79.5 ± 11.2 77.3 ± 12.7 22.2 ± 0.3 108.7 ± 5.5 

LC_LC3 76.6 ± 11.6 74.5 ± 10.6 22.0 ± 0.3 114.9 ± 8.0 

LC_LC5 75.8 ± 5.2 70.3 ± 9.0 21.6 ± 0.3 109.6 ± 1.2 

LC_LCDSSLCC 84.2 ± 8.8 79.7 ± 11.8 21.9 ± 0.6 111.8 ± 4.6 

Note: Site waters were amended with 20 µg/L Cu 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1  
β Result was significantly lower than the site control GH_ER2 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the test protocols. Water quality parameters remained within the ranges specified 

in the protocols throughout the tests and uncertainty associated with these tests is best described 

by the standard deviations around the means.  

 

All tests reported here met control acceptability criteria, with the exception of the H. azteca test. 

The H. azteca test did not meet control passing criteria for either survival or weight endpoints. 

Teck Coal Ltd. was notified of the control test failure and the results were included in this report 

for informational purposes only. To satisfy permit requirements, repeat testing was scheduled for 

quarter three.   

 

There were no deviations from test methodologies (other than the planned modification to the H. 

azteca method as described in Section 2.0), with the exception that 20 µg/L Cu was added to site 

waters to reduce potential microbial effects and that the eggs in the rainbow trout embryo-alevin 

test were exposed using a blocked design (i.e., eggs from one fish was used for replicate A of each 

test concentration, eggs from the second fish for replicate B, and so on). The blocked design 

approach deviates from the Environment Canada test method, which indicates that the eggs 

should be pooled prior to testing.  However, this modification is considered appropriate because 

it reduces the risk of non-viable eggs affecting the test results, since in the event that one of the 

batches of eggs had been non-viable, it would have been possible to exclude data for that 

replicate. In the O. mykiss test during this quarter, eggs in one of the four replicates were 

considered non-viable, producing particularly poor results (near complete mortality within the 

first two weeks of exposure); therefore, data from this replicate was excluded from statistical 

analysis.    

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 10.  Results for these tests fell within the acceptable range for organism performance of 

mean and two standard deviations, based on historical results obtained by the laboratory with 

these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 

reference toxicant tests were performed under the same conditions as those used for the samples. 
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Table 9. Reference toxicant test results. 

Test species Endpoint 
Historical mean 

(2 SD Range) 

CV 

(%) 
Test date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.8 – 2.2) 5 

May 1, 2019 
Reproduction (IC50): 1.2 g/L NaCl 1.6 (1.1 – 2.3) 19 

P. subcapitata Growth (IC50): 30.0 µg/L Zn 30.9 (25.0 – 38.2) 10 April 26, 2019 

H. azteca Survival (LC50): 5.6 g/L NaCl 5.8 (4.3 – 7.8) 15 May 9, 2019 

O. mykiss Viability (EC50): 7.2 mg/L SDS 4.0 (2.0 – 7.9) 35 May 8, 2019 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data

























































































































 
 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data





























































































































































 
 

 

APPENDIX C – Hyalella azteca Toxicity Test Data







































































 
 

 

APPENDIX D – Oncorhynchus mykiss Toxicity Test Data 
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SUMMARY 

Summaries of sample information and toxicity test results from samples collected from the Elk 

Valley to meet requirements of BC Ministry of Environment and Climate Change Strategy permit 

number 107517 quarterly toxicity testing program in the third quarter of 2019 are provided in the 

tables below.  

 

 

Sample and Test Type Information 

Sample IDs 

FR_UFR1 (site  control), GH_ER2 (site control), CM_MC1 

(site control), LC_SLC (site control), FR_FRCP1, FR_FRABCH, 

GH_FR1, GH_ERC, CM_MC2, EV_MC2 , EV_HC1, LC_DCDS, 

LC_LC3, LC_LC5, LC_LCDSSLCC, RG_MIDAG* 

Sample collection dates August 20, 27, September 3, 10, and 17, 2019 

Sample receipt dates One day after sample collection 

Sample receipt temperatures Ranged from 5.6 to 15.5°C 

Test types 

Ceriodaphnia dubia 7-d survival and reproduction# 

Pseudokirchneriella subcapitata 72-h growth inhibition 

Hyalella azteca 28-d survival and growth‡ 

Pimephales promelas 32-d survival and growth 

* Not tested with P. subcapitata and P. promelas 

# Test extended to 8 days to provide addition information on brooding pattern 

‡ Hyalella azteca were tested in Q3, despite not being required by Permit 107517, due to failure of the test in Q2.  
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Summary of Results 

Endpoint 

Mean ± SD 

Laboratory  

Control 

Laboratory Control 

[+15 µg/L Cu] 

Laboratory Control 

[+20 µg/L Cu] 

FR_UFR1 

 (Site Control) 

GH_ER2 

(Site Control) 

CM_MC1  

(Site Control) 

LC_SLC  

(Site Control) 

C. dubia        

Survival (%) 100 NT NT 100 90 100 80 

Reproduction  21.4 ± 6.5 NT NT 20.2 ± 5.7 21.6 ± 3.3 15.7 ± 6.1  15.5 ± 6.0 β 

P. subcapitata        

Cell Yield (x 104 

cells/mL) 
49.6 ± 7.8 NT NT 69.5 ± 6.6 45.6 ± 8.9 α 48.0 ± 8.6 α 51.4 ± 13.3 α 

H. azteca        

Survival (%) 96.0 ± 5.5 NT NT 92.0 ± 8.4 89.1 ± 19.2 86.0 ± 8.9 98.0 ± 4.5 

Dry weight (mg) 0.46 ± 0.16 NT NT 0.36 ± 0.11 0.40 ± 0.21 0.49 ± 0.20 0.50 ± 0.14 

P. promelas         

Hatch (%) 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 98.3 ± 3.3 98.3 ± 3.3 100 

Survival (%) 91.7 ± 6.4 98.3 ± 3.3 96.7 ± 3.8 86.7 ± 12.2 * 68.3 ± 30.5 * 75.0 ± 18.4 * 61.7 ± 22.0 *, α, # 

Biomass (mg) 2.44 ± 0.10 2.25 ± 0.24 2.43 ± 0.16 2.20 ± 0.08 2.00 ± 0.52 2.16 ± 0.22 1.52 ± 0.61 *, α 

Length (mm) 10.4 ± 0.3 10.2 ± 0.2 10.2 ± 0.2 10.3 ± 0.4 10.6 ± 0.4 10.6 ± 0.6 9.7 ± 0.5 β, # 

Normal 

Development (%) 
98.3 ± 0.3 98.3 ± 0.3 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 

SD = Standard Deviation, NT=Not Tested 

* Result was significantly lower than the laboratory control or results was significantly lower than 15 µg/L copper-treated laboratory control for fathead minnow 
∞ Result was significantly lower than the 20 µg/L copper-treated laboratory control for fathead minnow 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Summary of Results (continued) 

Endpoint 
Mean ± SD  

FR_FRCP1 FR_FRABCH GH_FR1 GH_ERC CM_MC2 EV_MC2 

C. dubia       

Survival (%) 90 100 100 90 80 100 

Reproduction 16.1 ± 5.6 β 17.9 ± 5.6 19.4 ± 2.5 22.0 ± 5.0 18.0 ± 4.1 20.5 ± 3.5 

P. subcapitata       

Cell Yield (x 104 cells/mL) 34.5 ± 6.6 *, α, #, მ 27.0 ± 5.5 *, α, β, #, მ 26.0 ± 4.5 *, α, β, #, მ 56.2 ± 3.6 α 22.8 ± 3.4 *, α, β, #, მ 39.2 ± 5.4 α, მ 

H. azteca       

Survival (%) 92.0 ± 11.0 98.0 ± 4.5 96.0 ± 5.5 90.0 ± 12.2 86.0 ± 13.4 100.0 ± 0.0 

Dry weight (mg) 0.34 ± 0.15 0.47 ± 0.12 0.51 ± 0.13 0.39 ± 0.20 0.27 ± 0.12 *, #, მ 0.65 ± 0.05 

P. promelas        

Hatch (%) 100 ± 0.0 98.3 ± 3.3 98.3 ± 3.3 98.3 ± 3.3 98.3 ± 3.3 98.3 ± 3.3 

Survival (%) 61.7 ± 16.7 ∞, α 71.2 ± 23.8 ∞ 83.3 ± 17.6 ∞ 78.3 ± 10.0 * 26.7 ± 12.2 ∞, α, β, #, მ 75.0 ± 23.3 ∞ 

Biomass (mg) 2.07 ± 0.19 ∞ 2.26 ± 0.08 2.31 ± 0.18 2.37 ± 0.14 1.36 ± 0.11 ∞, α, β, #, მ 2.16 ± 0.32 

Length (mm) 11.1 ± 0.9 10.9 ± 1.2 10.4 ± 0.5 10.7 ± 0.4 13.0 ± 2.1 10.6 ± 0.8 

Normal Development (%) 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 

SD = Standard Deviation, NT=Not Tested  

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Summary of Results (continued) 

Endpoint 
Mean ± SD  

EV_HC1 LC_DCDS LC_LC3 LC_LC5 LC_LCDSSLCC RG_MIDAG 

C. dubia       

Survival (%) 70 90 100 80 80 90 

Reproduction 16.8 ± 7.1 23.7 ± 3.4 22.4 ± 4.2 17.5 ± 7.5 19.7 ± 4.9 20.9 ± 5.6 

P. subcapitata       

Cell Yield (x 104 cells/mL) 52.5 ± 3.9 α 58.5 ± 6.5 27.0 ± 3.6 *, α, β, #, მ 26.2 ± 1.5 *, α, β, #, მ 29.8 ± 3.3 *, α, β, #, მ NT 

H. azteca       

Survival (%) 84.0 ± 20.7 90.0 ± 10.0 72.0 ± 16.4 *, მ 78.0 ± 21.7 მ 86.0 ± 16.7 94.0 ± 5.5 

Dry weight (mg) 0.31 ± 0.17 მ 0.30 ± 0.11#, მ 0.30 ± 0.12 მ 0.35 ± 0.19 0.23 ± 0.12 *, #, მ 0.49 ± 0.26 

P. promelas        

Hatch (%) 100 ± 0.0 98.3 ± 3.3 100 ± 0.0 100 ± 0.0 100 ± 0.0 NT 

Survival (%) 80.0 ± 17.2 ∞ 73.3 ± 18.9 ∞ 91.7 ± 12.6 86.7 ± 9.4 ∞ 61.7 ± 11.4 ∞, α, # NT 

Biomass (mg) 2.06 ± 0.33 ∞ 1.87 ± 0.33 ∞, α 2.32 ± 0.11 2.04 ± 0.13 ∞, α 1.79 ± 0.21 ∞, α, მ NT 

Length (mm) 10.3 ± 0.2 10.0 ± 0.2 β 10.7 ± 0.3 9.9 ± 0.5 β 10.6 ± 0.6 NT 

Normal Development (%) 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 96.4 ± 7.1 NT 

SD = Standard Deviation, NT=Not Tested  

* Result was significantly lower than the laboratory control; 20 µg/L copper-treated laboratory control for fathead minnow 
∞ Result was significantly lower than the 20 µg/L copper-treated laboratory control for fathead minnow 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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1.0 INTRODUCTION 

 

Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 

various locations in the Elk Valley as part of a quarterly toxicity testing program required under 

BC Ministry of Environment and Climate Change Strategy permit number 107517.   

 

Stations sampled in the third quarter of 2019 are shown in Figure 1 and align with the integrated 

chronic toxicity testing program, which was designed to eliminate redundancy between Permit 

107517 Section 9.8 (ii) and Permit 106970 toxicity testing programs. However, Hyalella azteca 

were also tested in the third quarter due to failure of control performance of the test conducted 

in the previous quarter. The integrated program was approved by BC Ministry of Environment and 

Climate Change on March 4, 2019 (BC ENV 2019). Test species required to be tested quarterly 

include a cladoceran (Ceriodaphnia dubia) and a unicellular green alga (Pseudokirchneriella 

subcapitata). Tests are also required on a semi-annual basis using rainbow trout (Oncorhynchus 

mykiss; Q2 and Q4), an amphipod (Hyalella azteca; Q2 and Q4), and fathead minnow (Pimephales 

promelas; Q1 and Q3).  

 

Water samples used for testing were transported in 20-L plastic containers in coolers containing 

ice packs.  Samples were received at temperatures ranging from 5.6 to 15.5°C and were stored in 

the dark at 4  2C prior to testing. Table 1 summarizes the toxicity tests that were conducted on 

each sample as well as sample collection dates. Samples were collected weekly on the dates shown 

in Table 1 for the duration of the H. azteca and P. promelas tests. The P. promelas test was 

conducted at the Nautilus Environmental laboratory in Calgary, AB; the other toxicity tests were 

conducted at the Burnaby, BC location. 

 

This report presents the results of the toxicity tests. Copies of laboratory data sheets and printouts 

of statistical analyses are provided in Appendices A through D. Results of analytical chemistry that 

was performed on the samples tested in this program are uploaded by Teck to the Environmental 

Management System (EMS) database. Analytical samples were collected by Teck personnel at the 

same time as the samples collected for toxicity testing. The chain-of-custody forms are provided 

in Appendix E. 
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 Figure 1. Chronic toxicity monitoring locations. 
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Table 1. Summary of toxicity testing program. 

Sample ID 
EMS Location 

ID 
Species Tested Sample Collection Dates  

FR_UFR1 *  E300071 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

GH_ER2 * E300090 
C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

CM_MC1 *  E258937 
C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

LC_SLC * E282149 
C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

FR_FRCP1 E299272 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

FR_FRABCH - C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

GH_FR1 E200028 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

GH_ERC E258175 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

CM_MC2 E300091 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

EV_MC2 E102682 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

EV_HC1 E299270 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

LC_DCDS E291569 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

LC_LC3 E297110 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

LC_LC5 0200389 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

LC_LCDSSLCC E282149 C. dubia, P. subcapitata, 

H. azteca and P. promelas 

August 20, 27, September 3, 

10 and 17, 2019 

RG_MIDAG - C. dubia and H. azteca 
August 20, 27, September 3 

and 10, 2019 

* Site water controls 
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2.0 METHODS 

 

Methods for the toxicity tests using C. dubia, P. subcapitata, H. azteca, and P. promelas are 

summarized in Tables 2 through 5.  Laboratory control water was 20% Perrier water prepared with 

deionized water for C. dubia; deionized water with supplemented nutrients for P. subcapitata; 

reconstituted water prepared by addition of reagent grade salts to dechlorinated Metro 

Vancouver municipal tap water for H. azteca according to a recipe provided in Environment 

Canada (2013); and dechlorinated City of Calgary municipal tap water with the addition of 4 mg/L 

potassium chloride (KCl) for P. promelas.  

 

For C. dubia, the test protocol specifies that test duration must be 7 ± 1 day, with the test being 

terminated on the day that at least 60% of control organisms have produced three broods. To 

better evaluate potential effects on brood patterns, the laboratory was instructed to extend the 

test to 8 days, regardless of the timing of controls reaching 60% with three broods. However, the 

results reported here are based on the regular test method (which in this case, was based on Day 

7 data) and the additional Day 8 data is available in Appendix A.  

 

Low concentrations of chloride and bromide are known to impair the growth of H. azteca. 

Therefore, all of the site waters were supplemented with 25 mg/L chloride and 0.02 mg/L bromide 

using NaCl and NaBr, respectively, according to recommendations from the Hyalella Advisory 

Group (chaired by Chris Ingersoll, USGS) (Norberg-King et al., 2014). The laboratory control water 

contained approximately 75 mg/L chloride and 0.8 mg/L bromide, respectively. 

 

Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 

(Grothe and Johnson, 1996; Kszos et al., 1997; Downey et al. 2000). Results of toxicity tests and 

Toxicity Identification Evaluation efforts conducted in 2015 indicated that artefactual toxicity (i.e., 

adverse effects that were not associated with toxicants in the sample) had occurred in fathead 

minnow tests using ambient water samples from the Elk Valley and amendment of the samples 

with a low dose of copper appeared to counteract the adverse effect.  Consequently, samples 

were amended with copper for the P. promelas tests in order to reduce the potential adverse 

effects caused by fungi and microbes.  Based on testing performed in 2018, four of the site water 

controls (FR_UFR1, GH_ER2, CM_MC1 and LC_SLC) and Elk River test site (GH_ERC) were tested 

using 15 µg/L copper.  The rest of the samples were tested using 20 µg/L copper. Copper-

amended control water treatments using the same concentrations were also evaluated to test 

whether copper itself caused any adverse response. 

 

Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013), and involved 

comparison of results to both the laboratory and site water controls.  
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 

Organism source In-house culture 

Organism age <24 hour old neonates, produced within a 12 hour window 

Test type Static-renewal 

Test duration 8 days* 

Test vessel 20-mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and TCC1 (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured at 

test initiation; survival and reproduction checked daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 

Statistical software CETIS Version 1.9.4 

Test endpoints Survival and reproduction 

Test acceptability criteria for controls 

≥80% survival; ≥15 young per surviving control producing three 

broods; ≥60% of controls producing three or more broods; no 

ephippia present 

Reference toxicant Sodium chloride (NaCl) 

* Test duration was extended to 8 days to provide additional information on the brood patterns. Summarized data and calculated 

endpoints are based on results from Day 7, according to the standard test procedure; however, all of the data through 8 days are 

provided in Appendix for subsequent evaluations.  
1TCC = Trout Chow + cerophyl  
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Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Center, and originally isolated from Nivelta River, 

Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 
Full strength sample diluted to 95.2% (v/v) by addition of 

nutrients, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control and site controls 

Number of organisms 10,000 cells/mL 

Control water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature and pH 

measured at test initiation; pH of two control wells measured at 

test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Statistical software CETIS Version 1.9.4 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 

when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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Table 4. Test conditions: Hyalella azteca survival and growth test. 

Test species Hyalella azteca 

Organism source Aquatic Research Organisms, NH 

Organism age 7- to 8-days old 

Test type Static-renewal 

Test duration 28 days 

Test vessel 375-mL glass container 

Test volume 300 mL 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 5 per treatment 

Number of organisms 10 per replicate 

Control water 

Reconstituted water containing ~75 mg/L Cl and 0.8 mg/L Br 

(Environment Canada 2013). Samples were supplemented with 

25 mg/L Cl and 0.02 mg/L Br. 

Test solution renewal Twice daily (~80% renewal) 

Test temperature 23 ± 1°C 

Feeding 

1 mL of YCT daily to each container. Tetramin daily, with 

amounts increasing weekly: Week 1: 0.25 mg, Week 2: 0.5 mg, 

Week 3: 1 mg, Week 4: 1.5 mg in each test container. 

Light intensity 500 to 1000 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity measured upon arrival; hardness 

and alkalinity measured at test termination; total ammonia 

measured at test initiation and termination 

Test protocol 

Modified from US EPA (2000), as described in Norberg-King et 

al. (2014) 

Statistical software CETIS Version 1.9.4 

Test endpoints Survival and dry weight 

Test acceptability criteria for controls Mean control survival of 80% survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 5. Test conditions: Pimephales promelas survival and growth test. 

Test species Pimephales promelas 

Organism source Aquatic Biosystems, CO 

Organism age <24 hours 

Test type Static-renewal 

Test duration From egg stage until 28 days post hatch 

Test vessel 1-L glass jar 

Test volume 1 L 

Test concentrations 
100% (undiluted) sample amended with 15 or 20 µg/L Cu, plus 

laboratory control and control amended with 15 or 20 µg/L Cu 

Test replicates 4 per treatment 

Number of organisms 10 per replicate 

Control water 
Dechlorinated City of Calgary municipal tapwater amended with 

4 mg/L KCl. 

Test solution renewal Daily (80% renewal) 

Test temperature 25 ± 1°C 

Feeding 
Twice a day, after hatch, with newly hatched brine shrimp 

(Artemia nauplii) 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration None unless dissolved oxygen fell to less than 60% saturation 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity measured upon arrival; survival 

checked daily 

Test protocol US EPA (1996) and ASTM (2013) 

Statistical software CETIS Version 1.9.4  

Test endpoints 
Hatch, survival, length, biomass, normal development (which 

assesses incidence of deformities) 

Test acceptability criteria for controls >66% hatch, ≥70% post-hatch survival 

Reference toxicant Sodium chloride (NaCl) 
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3.0 RESULTS 

 

3.1 Ceriodaphnia dubia 

 

Results of the toxicity tests using C. dubia are provided in Table 6.  The Fording River (FR_UFR1), 

Elk River (GH_ER2), Michel Creek (CM_MC1) and South Line Creek (LC_SLC) site water controls 

performed similarly to the laboratory control for this species, indicating that there were no adverse 

effects associated with the upstream Fording River, Elk River, Michel Creek and South Line Creek 

stations.  

 

Survival in the samples tested ranged from 70 to 100%. Reproduction in the site water LC_SLC and 

sample FR_FRCP1 were statistically significantly lower compared to the site water GH_ER2. 

Reproduction in the remainder of the samples was not significantly reduced relative to the 

laboratory control or any of the four site water controls.  

 

3.2 Pseudokirchneriella subcapitata 

 

Results of the toxicity tests using P. subcapitata are provided in Table 7.  The site water controls 

GH_ER2, CM_MC1 and LC_SLC performed similarly to the laboratory control, indicating that there 

were no adverse effects associated with these upstream site waters. Site water control FR_UFR1 

produced 40% greater growth than the laboratory control. This finding is not unusual, since the 

higher ionic strength associated with the site water control would be expected to stimulate cell 

growth of this species relative to the very low ionic strength associated with the laboratory control 

water.   

 

Seven of eleven samples tested exhibited significant reduction in cell yield relative to the 

laboratory control and some or all of the four site water controls. Growth reduction in these seven 

samples ranged between 40 and 54% compared to the laboratory control. Adverse effects on cell 

yield were observed in all samples tested relative to the site water control FR_UFR1, with the 

exception of sample LC_DCDS.  

 

The results of the algal test were unusual compared to prior testing events, in which site water 

samples have typically exhibited increased growth relative to the laboratory control.  There were 

no changes to methodology in the current test, and it is not known why the stimulation that was 

observed in site waters in prior rounds was not as apparent in the current test.    
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3.3 Hyalella azteca 

 

Results of the toxicity tests using H. azteca are provided in Table 8. Survival in all four site water 

controls performed similarly to the laboratory control, indicating that there were no adverse 

effects associated with these upstream site waters. Significant reduction in survival relative to the 

laboratory control were observed in the sample LC_LC3 (25% reduction). Moreover, significant 

reduction relative to the site water control LC_SLC were observed in samples LC_LC3 and LC_LC5. 

Percent reduction ranged between 20.4 and 26.5%. 

 

Adverse effects on dry weight were observed in samples CM_MC2 and LC_LCDSSLCC relative to 

the laboratory control, and site water controls CM_MC1 and LC_SLC.  With the exception of sample 

LC_LC5, samples collected from the Line Creek Operations produced significant reduction in dry 

weight relative to the site water control LC_SLC. Samples LC_DCDS also exhibited significant dry 

weight reduction in comparison to the site water control CM_MC1.   

 

3.4 Pimephales promelas 

 

Results of the toxicity tests using P. promelas are provided in Table 9.  Adverse effects on survival 

were observed in all site water controls relative to the copper-amended laboratory controls. Site 

water control LC_SLC also exhibited a significant reduction in biomass when compared to the 

laboratory control. No differences in hatch rate, length and normal development between site 

water controls and laboratory control were observed.  

 

There were no adverse effects observed on hatch rate or normal development in any of the 

samples compared to the site water controls and copper-amended laboratory control. All samples, 

with the exception of LC_LC3, exhibited adverse effects on survival relative to the laboratory 

control with the same copper dose. Adverse effects on survival and biomass were observed in 

sample CM_MC2 and LC_LCDSSLCC compared to two or more of the site water controls.  Samples 

FR_FRCP1, EV_HC1, LC_DCDS and LC_LC5 also exhibited statistically significant reduction in 

biomass relative to the laboratory control and/or site control FR_UFR1. Reductions in length 

relative to site control GH_ER2 were observed in samples LC_DCDS and LC_LC5. 

   

Overall, standard deviations for survival in site controls were larger than in laboratory controls, 

indicating a larger between replicate variability in the site collected reference waters relative to 

the laboratory control. Higher between replicate variability was also observed in the site samples. 

In the case of GH_ER2 (replicate values for survival: 27%, 73%, 73% and 100%; mean ± SD 68.3 ± 

30.5) and LC_DCDS (replicate values for survival: 47%, 87%, 87% and 100%; mean ± SD 73.3 ± 
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18.9) the high standard deviations and depressed means were caused by a particularly large 

adverse effect in one of the four test replicates.  

 

Microbial growth was observed on the test organisms in samples FR_UFR1, FR_FRABCH, FR_FRCP1, 

CM_MC2 and LC_LCDSSLCC, indicating that Sporadic Mortality Phenomenon associated with 

microbial constituents in the samples likely occurred in these samples, despite addition of copper 

to the test solutions.  The pattern of mortalities observed in these samples was also consistent 

with that conclusion, since there was only between 3.3 and 8.8% mortality in these samples in the 

18 days of exposure following Day 14 of the test (i.e., the adverse effects occurred primarily in the 

first 14 days of exposure, which is consistent with that observed with Sporadic Mortality 

Phenomenon).  For site controls GH_ER2, CM_MC1 and LC_SLC and for sites GH_ERC, EV_MC2, 

and EV HC1, there were no observations of microbial growth, and the mortalities occurred 

primarily after Day 14 of exposure.  Thus, it is unlikely that adverse responses in these samples 

were caused by microbes. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival 

(%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 21.4 ± 6.5 

FR_UFR1 (Site Control) 100 20.2 ± 5.7 

GH_ER2 (Site Control) 90 21.6 ± 3.3 

CM_MC1 (Site Control) 100 15.7 ± 6.1 

LC_SLC (Site Control) 80 15.5 ± 6.0  β 

FR_FRCP1 90 16.1 ± 5.6  β   

FR_FRABCH 100 17.9 ± 5.6 

GH_FR1 100 19.4 ± 2.5 

GH_ERC 90 22.0 ± 5.0 

CM_MC2 80 18.0 ± 4.1 

EV_MC2 100 20.5 ± 3.5 

EV_HC1 70 16.8 ± 7.1 

LC_DCDS 90 23.7 ± 3.4 

LC_LC3 100 22.4 ± 4.2 

LC_LC5 80 17.5 ± 7.5 

LC_LCDSSLCC 80 19.7 ± 4.9 

RG_MIDAG 90 20.9 ± 5.6 

SD = Standard Deviation 
β Result was significantly lower than site control GH_ER2 
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Table 7. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104 cells/mL) 

(Mean  SD) 

Stimulation relative to 

laboratory control (%) 

Laboratory Control 49.6 ± 7.8 - 

FR_UFR1 (Site Control) 69.5 ± 6.6 40.0 

GH_ER2 (Site Control) 45.6 ± 8.9 α - 

CM_MC1 (Site Control) 48.0 ± 8.6 α - 

LC_SLC (Site Control) 51.4 ± 13.3 α 3.6 

FR_FRCP1 34.5 ± 6.6 *, α, #, მ - 

FR_FRABCH 27.0 ± 5.5 *, α, β, #, მ - 

GH_FR1 26.0 ± 4.5 *,α, β, #, მ - 

GH_ERC 56.2 ± 3.6 α 13.5 

CM_MC2 22.8 ± 3.4 *, α, β, #, მ - 

EV_MC2 39.2 ± 5.4 α, მ - 

EV_HC1 52.5 ± 3.9 α 5.9 

LC_DCDS 58.5 ± 6.5 17.9 

LC_LC3 27.0 ± 3.6 *, α, β, #, მ - 

LC_LC5 26.2 ± 1.5 *, α, β, #, მ - 

LC_LCDSSLCC 29.8 ± 3.3 *, α, β, #, მ - 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Table 8. Results: Hyalella azteca survival and growth test. 

Sample ID 

(Mean  SD) 

Survival (%) Dry weight (mg) 

Laboratory Control 96.0 ± 5.5 0.46 ± 0.16 

FR_UFR1 (Site Control) 92.0 ± 8.4 0.36 ± 0.11 

GH_ER2 (Site Control) 89.1 ± 19.2 0.40 ± 0.21 

CM_MC1 (Site Control) 86.0 ± 8.9 0.49 ± 0.20 

LC_SLC (Site Control) 98.0 ± 4.5 0.50 ± 0.14 

FR_FRCP1 92.0 ± 11.0 0.34 ± 0.15 

FR_FRABCH 98.0 ± 4.5 0.47 ± 0.12 

GH_FR1 96.0 ± 5.5 0.51 ± 0.13 

GH_ERC 90.0 ± 12.2 0.39 ± 0.20 

CM_MC2 86.0 ± 13.4 0.27 ± 0.12 *, #, მ 

EV_MC2 100.0 ± 0.0 0.65 ± 0.05 

EV_HC1 84.0 ± 20.7 0.31 ± 0.17 მ 

LC_DCDS 90.0 ± 10.0 0.30 ± 0.11#, მ 

LC_LC3 72.0 ± 16.4 *, მ 0.30 ± 0.12 მ 

LC_LC5 78.0 ± 21.7 მ 0.35 ± 0.19 

LC_LCDSSLCC 86.0 ± 16.7 0.23 ± 0.12 *, #, მ 

RG_MIDAG 94.0 ± 5.5 0.49 ± 0.26 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 

# Result was significantly lower than the site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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Table 9. Results: Pimephales promelas survival and growth test. 

Sample ID 

(Mean  SD) 

Hatch 

 (%) 

Survival 

 (%) 

Biomass 

 (mg) 
Length (mm) 

Normal 

development (%) 

Laboratory Control  100.0 ± 0.0 91.7 ± 6.4 2.44 ± 0.10 10.4 ± 0.3 98.3 ± 0.3 

Laboratory Control [+15 µg/L Cu] 100.0 ± 0.0 98.3 ± 3.3 2.25 ± 0.24 10.2 ± 0.2 98.3 ± 0.3 

Laboratory Control [+20 µg/L Cu] 100.0 ± 0.0 96.7 ± 3.8 2.43 ± 0.16 10.2 ± 0.2 100.0 ± 0.0 

FR_UFR1 (Site Control) [+15 µg/L Cu] 100.0 ± 0.0 86.7 ± 12.2 * 2.20 ± 0.08 10.3 ± 0.4 100.0 ± 0.0 

GH_ER2 (Site Control) [+15 µg/L Cu] 98.3 ± 3.3 68.3 ± 30.5 * 2.00 ± 0.52 10.6 ± 0.4  100.0 ± 0.0 

CM_MC1 (Site Control) [+15 µg/L Cu] 98.3 ± 3.3 75.0 ± 18.4 * 2.16 ± 0.22 10.6 ± 0.6 100.0 ± 0.0 

LC_SLC (Site Control) [+15 µg/L Cu] 100.0 ± 0.0 61.7 ± 22.0 *, α, # 1.52 ± 0.61 *, α 9.7 ± 0.5 β, # 100.0 ± 0.0 

FR_FRCP1 [+20 µg/L Cu] 100.0 ± 0.0 61.7 ± 16.7 ∞, α 2.07 ± 0.19 ∞ 11.1 ± 0.9 100.0 ± 0.0 

FR_FRABCH [+20 µg/L Cu] 98.3 ± 3.3 71.2 ± 23.8 ∞ 2.26 ± 0.18 10.9 ± 1.2 100.0 ± 0.0 

GH_FR1 [+20 µg/L Cu] 98.3 ± 3.3 83.3 ± 17.6 ∞ 2.31 ± 0.18 10.4 ± 0.5 100.0 ± 0.0 

SD = Standard Deviation 

* Result was significantly lower than the 15 µg/L copper-treated laboratory control 
∞ Result was significantly lower than the 20 µg/L copper-treated laboratory control 
α Result was significantly lower than site control FR_UFR1  
β Result was significantly lower than site control GH_ER2 
# Result was significantly lower than site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC  
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Table 9. Results: Pimephales promelas survival and growth test (continued). 

Sample ID 

(Mean  SD) 

Hatch 

 (%) 

Survival 

 (%) 

Biomass 

 (mg) 
Length (mm) 

Normal 

development (%) 

GH_ERC [+15 µg/L Cu] 98.3 ± 3.3 78.3 ± 10.0 * 2.37 ± 0.14 10.7 ± 0.4 100.0 ± 0.0 

CM_MC2 [+20 µg/L Cu] 98.3 ± 3.3 26.7 ± 12.2 ∞, α, β, #, მ  1.36 ± 0.11 ∞, α, β, #, მ 13.0 ± 2.1 100.0 ± 0.0 

EV_MC2 [+20 µg/L Cu] 98.3 ± 3.3 75.0 ± 23.3 ∞ 2.16 ± 0.32 10.6 ± 0.8 100.0 ± 0.0 

EV_HC1 [+20 µg/L Cu] 100.0 ± 0.0 80.0 ± 17.2 ∞ 2.06 ± 0.33 ∞ 10.3 ± 0.2 100.0 ± 0.0 

LC_DCDS [+20 µg/L Cu] 98.3 ± 3.3 73.3 ± 18.9 ∞ 1.87 ± 0.33 ∞, α 10.0 ± 0.2 β 100.0 ± 0.0 

LC_LC3 [+20 µg/L Cu] 100.0 ± 0.0 91.7 ± 12.6 2.32 ± 0.11 10.7 ± 0.3 100.0 ± 0.0 

LC_LC5 [+20 µg/L Cu] 100.0 ± 0.0 86.7 ± 9.4 ∞ 2.04 ± 0.13 ∞, α 9.9 ± 0.5 β 100.0 ± 0.0 

LC_LCDSSLCC [+20 µg/L Cu] 100.0 ± 0.0 61.7 ± 11.4 ∞, α, # 1.79 ± 0.21 ∞, α, მ 10.6 ± 0.6 96.4 ± 7.1 

SD = Standard Deviation 

* Result was significantly lower than the 15 µg/L copper-treated laboratory control 
∞ Result was significantly lower than the 20 µg/L copper-treated laboratory control 
α Result was significantly lower than site control FR_UFR1  
β Result was significantly lower than site control GH_ER2 
# Result was significantly lower than site control CM_MC1 
მ Result was significantly lower than the site control LC_SLC 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the test protocols. Tests met all control acceptability criteria and water quality 

parameters remained within ranges specified in the protocol throughout the tests. There were no 

deviations from the test methodologies, other than the planned modification to the H. azteca 

method and addition of copper in the P. promelas tests, as described in Section 2.0. Uncertainty 

associated with the test is best described by the standard deviation around the mean. 

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 10.  The P. subcapitata IC50 result of the reference toxicant test initiated on August 23, 2019 

fell outside of two standard deviations of the historical mean by a small margin; this is expected 

to happen 5% of the time. An investigation occurred and all testing and culturing procedures were 

followed appropriately, and the result was considered to be acceptable. Results for the remainder 

of the tests fell within the acceptable range for organism performance of two standard deviations 

around the mean, based on historical results obtained by the laboratory with these tests. Thus, 

the sensitivity of the organisms used in these tests was appropriate. The reference toxicant tests 

were performed under the same conditions as those used for the samples. 

 

Table 10. Reference toxicant test results. 

Test species Endpoint 
Historical mean 

(2 SD Range) 

CV 

(%) 
Test date 

C. dubia 
Survival (LC50): 2.1 g/L NaCl 2.0 (1.8 – 2.2) 5 

August 7, 2019 
Reproduction (IC50): 1.8 g/L NaCl 1.5 (1.0 – 2.3) 20 

P. subcapitata Growth (IC50): 25.1 µg/L Zn 31.3 (25.7 – 38.0) 10 August 23, 2019 

H. azteca Survival (LC50): 6.9 g/L NaCl 5.8 (4.3 – 7.7) 15 August 22, 2019 

P. promelas 
Survival (LC50):  6.5 g/L NaCl 6.6 (4.1 – 10.5) 16 

August 26, 2019 
Biomass (IC25): 4.6 g/L NaCl 3.9 (2.5 – 6.1) 15 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration 
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APPENDIX A – Ceriodaphnia dubia toxicity test data 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

7-1 \ "' 

start Date/Time J\\,lrJ';H \ l 4 .tQ i 300k 
Set up by: c:,<;. \:.--- , 

Test Validity Criteria: 
1) Mean survival of first generation contro1s·1s LSD 0/o 

2) At !east 60°/o of controls have produced three broods within 8 days 

3) An average of;::JS live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1: DO (mg/l) = 3.3 to 8.4: pH= 6.0 to 8.5 

Broodstock No.: ~BOW1iq i\ 11'BOS OS \liA1 5l30y;i3\C1A1 ~008"15A 
Age- of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used ;o:S young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: ).C (1·'iS-1·2) g/L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: l·lf ( l0-2· 3) glL NaCL 

CV(%): 

CV(%): 
5 

Test Results: 

Survival (%) Reproduction (Mean:!: SD) 

Negative Control iOO 2i·i.f ± bJJ 
flZ._il:fR\-MON- 2Q\q".'DS-'.l.~}I IOLl Jc. 1. ± '5.t-
~l-IJ:i<l._ ;;v6_ ·uM-t~-~o .-~ qo 21·0 ± 3.~ ,,., 

t.111.Mq ~1,,'S_ 2ciq-og-u_I,\ I 00 i'l-1-~ ± If;- ~id 
LC-5LC. wt;.J.0\q-ci;-)G_N 8'0 '5·'5'-iW- ±~)G-0~ 

Fil.-fe-11£,tt-\-"'°il-Ail'\-cs-m_iJ ' iOO lr,q ± 1)·0 
FQ._fV,t..f\_l.ICN-?l:i'! -Q?-2" JJ qo 11;,.1 ± '5·"" " 
~1-Ll'R~- wS-w\ci-cs-2c_IJ iOO I q ,y- ± )_·IJ 
t11-1 _·ef:l...:-\\.'7-Jc A-cr-10J) qo '.1.1·0 ± 5"0 

Reviewed by: Date reviewed: ___ N_f'J __ · ""~-'r-~_"'_."'["'1_,~.__ 
Jan 26, 2011; Ver. 2.0 Nautilus Environmental 























































































































































































APPENDIX B – Pseudokirchneriella subcapitata toxicity test data 



Pseudokirchneriella subcapitata Summary Sheet 

Start Date: __ __,Avl..!-'..C1l-)"-'· >-o..,/"-1-'-q __ _ 

Set up by: __ ___,J.,_,N\""'W"''-'/'-'J"-'w"'"----
Client: 

Work Order No.: 

lee\:'. Ccc;J 

Sample Information: 

Sample ID: 

Sam pie Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 
CJ 

72-h IC50 Reference Toxicant Mean and Range: 'OJ U ( J'J.1- - 3 ~ :oo \u.sJ L CV(%): I=> 

Test Results: 

t 1.,,,i1a::JoJ f\,c:J cdl 
'j;-<14 \;, s\q"";\:;cD.. "''t\1 
qrRcc\-u .\1\C-1' .{-k k~ 

(MJ;o\ 

(.\. , l'ld\{Q;teJ cell vi'1.e14 
-\\•cv\ \' slc;"'fC'~tli 

\wiv i'v\Cid\ ~ s•t.e ' 
Cb<\W-\ fi2.-VI >'f2. \ 

p \V\.:\\MeJ C<\l'\1:e\d 
-T\,rj \,; si q1\,1 ~u#-v'-t-l \ 
\cvvi/ {V\""1 ~ ,,\-e 

CL"'""'' fu¥_£i22-
Reviewed by: 

Neoative Control 

""'_v <-"-1.- •·1ot-I 2<>1'l ·-~~-:>o _,J 

61l_r~1._,,~ 2oi'J -Og-)0_,.J 

Ci"LMLI_ i~>-201"/-<>i-W-.J 
LC-SL( _N5_ 2>\'i - oS-i?-,.J 

f'/l. c.c 11'0Clt _N\o0.i,o\9 _og-l-O ,_JP 
fY.-RZcP/ (YlDol .• 2<>\'{ - ci-:IN_ ,j 

Gil Pf-l-vl>--zo1q..c!;-W_,.J 

0\ IL t:'f(.._\rl' _JD 1? -o g.:i.v_.J 

1.:a11c;t•) -<he;;\' re\\ "\ . .<\~ IS 'i '\~I 

1V\ 

Cell Yield (Mean+ SD\ 

'+'i. lo + "f.3 Q. 

b'1.) ± 'b. 'o te 
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APPENDIX C – Hyalella azteca toxicity test data 



















































































































































































































APPENDIX D – Pimephales promelas toxicity test data 







Sample ID Teck Site Teck ID Cu 

1819-1849 Teck Q3 32-Day (FRO) FR_FRCP1 20 ug/L  

1819-1850 Teck Q3 32-Day (FRO) FR_FRABCH 20 ug/L 

1819-1851 Teck Q3 32-Day (FRO) FR_UFR1 15 ug/L  

1819-1852 Teck Q3 32-Day (GHO) GH_FR1 20 ug/L 

1819-1853 Teck Q3 32-Day (GHO) GH_ERC 15 ug/L  

1819-1854 Teck Q3 32-Day (GHO) GH_ER2 15 ug/L  

1819-1855 Teck Q3 32-Day (EVO) EV_HC1 20 ug/L 

1819-1856 Teck Q3 32-Day (EVO) EV_MC2 20 ug/L 

1819-1857 Teck Q3 32-Day (CMO) CM_MC2 20 ug/L 

1819-1858 Teck Q3 32-Day (CMO) CM_MC1 15 ug/L  

1819-1859 Teck Q3 32-Day (LCO) LC_LCDSSLCC 20 ug/L 

1819-1860 Teck Q3 32-Day (LCO) LC_SLC 15 ug/L 

1819-1861 Teck Q3 32-Day (LCO) LC_LC3 20 ug/L 

1819-1862 Teck Q3 32-Day (LCO) LC_DCDS 20 ug/L 

1819-1863 Teck Q3 32-Day (LCO) LC_LC5 20 ug/L  
 



























































































































CETIS Summary Report Report Date: 

Test Code/tO: 

09-Dec·1915:03 (p 1 of 17] 

,Control A 1 05·8534~7552 

Fathead minnow {Pftnephales promelas) 32~d survival and growth test Nautnus- Emilronmental Calgary 

Saleh ID: 00-6756-$431 

Start Date: 22_AUg-iH 

Endlng Date:' 2R-Srfp~1S 

Test Length: -32d Oli 

Sample Code- s..me1~1o_ 

Contto:r 15 10~'-5tl19 

FR_FRCP1 04-$034-7392 

FR_FRABGH 14'5092-7567 

FR.~UFA1 19-7?29<500) 

GH .• FR1 19-433Q-Ol54 

GH_ERC 12-(JO 7S-7~2i) 

GH_ER2 08'204l'.-0627 
EV_HC1 12;06~8~21 29 

EV_MC2 17-3243-2958 

CM_MC2 16-:>121'5835 

CM~MC1 i 1 ·ll1US:645 

l.C_LGDSSLCC 1:?..Si7i-2482 

lC_SLG 02-2654-551 s 
LC_LG3 10-3790-9462 

LC~DCDS 10-3223-9303 

LC_LG5 12-2319·1594 

Sample Code Maletlaf.TyPa 
Gontrolt5 Water Sarrrp1e 
FR_FRCP1 Water Si3mple 
FR_FRABCH Water Semple 
FR_UFR1 Water Sample 
GH_FR1 WatfE¥ Sample 
GH_ERG Water 'Sample 
GH_ER2 Water Sample 
EV_HC1 WaJisr Sample 
EV_MC2 Watef Srunpl~ 

CM_MC2 Water Sampl€! 
CM_MC1 Water Sample 
LG_LCDSSLCC Water Sample 

LC_SLC Watar Sampte 
LC_LC3 Water Sample 

LC_DCDS Water Sample 

LC_LCS Water Sample 

Single Comparison Summary 

Analysls !D Endpoint 
07~3427~7376 Hatch Rate 

07-3427·7376 Hatch.Rate 

07~34-27-7276 HatCh R'ate 
07-3427-7376 Hatch Rate 

07-3427-7376 Hatch Rate 
07·3427-737-6 -r;'atctrHate 

01 .. 3-427~7376 Hatcl'i'Rata-

07-3427·7376 H-atch Rate. 

07-3427~7:375 HatC:h A'ate 

07-3427-7376 H!lich Rate 

07--3427-7376 -Hatch Rat1l 

07-3427-7376 Hatch Rate 

01~3427~7376 Hatch Rate 

07~3427-7376 -Hatch Rate 

Test iype.: Surviva!·Development·GiOWlh 

Protocol: ASTM E1241-0S (2013) 

Analyst: Slephanie Schiffer 

Diluent: Site-water 

species: Pimt:iphales promelas 
Taxon: Actinopterygii 

Sample-Date Receipt D-ate 

22Aug-19 22Aug-19' 

20 Aug-1900:15 21 Aug-1!1!1:00 

20 Aug-1900!46 21 Aug-19 n:oo 
20 Aug-1911:23 2:1- Aug·1911:00 

:;!0 Aug-19 21 Au:g~1-S\;;s:;:; 

2:0 Aug-19 21 Aug·19 Y\\~ 

20 Aug-19 21- Aug-19' \\:QJ 

20 Aug-19 09:45 21 Aug-19'\1:00 

20 Aug-1910:55 21Aug-1!H1:00 

20 Aog-19 11:17 21 Aug-1911:00 

20 Aug-19 11:52 21 Aug-19 11:00 

20 Aug-19 09:53 21 Aug-19 11:00 

20.Aug-1900:51 21 Aug-19 11:00 

20 Aug-19 09:30 21 Aug-19 11:00 

20 Aug-1-9 21 Aug-1-9 1\\tJ\:f 

20Aug-19l0:32 21 Aug~19 11:00 

sample Source 

Teck Coal Ltd 

Teck Coal Ltd 
TeckCoal Ud 

Teck Coal Ltd 

TsckCoal Ltd 

Teck Coaf Ltd 

TeckCoal Ud 

Teck Coal Lid 

Tetk Goal Ltd 
Teck C!:18J ltd 
Teck Coal Ltd 
T-eck Coal Ltd 

T eck Coaf Ltd 

Teck Coal Ltd 

Teck Coal Ltd 

Teck Co-a1 Ltd 

Comparlson M'Qthod 

Bntte: 

SOurce:: Aquatic Bfos:ystems_, CA Age: 

Samp~e-Age client Name Profk:t 

Pia TeckCoaiUd 
4bh (ii.3 'C) 

38h (11.9 'G) 

37h (11.1 'C) 

48h (15 'Cj 

4Bh (14.5 'C) 

48h (!45 'C) 

3Bh ( 14.6 'C) 

37h (14.7 'C) 

37h {10.8 'G) 

36h (iO 'C) 

38h (13.3 'C) 

39h (i1.2'C) 

38h (11.9 'C) 

48h (13A 'C) 

37h (12.1 'C) 

Station .tocatron LBI!Long 

Cu Controf 15 ug!l 

FR_FRCP1_MON_201S-08 

FR_FRABCHcMON~2019-0 

FR_UFR1_MON_2019-08-2 

GH_FR1_ WS_2019-08-20_ 

GH_ERC_WS_2019·08-2G 

GH_ER2_WS_2019·00·20 _ 

EV_HC1_WS_2019_03_W 

EV_,MC2_WS_2019 __ 03_W. 

CM~MC2~WS~2019-o8-20 

CM_MC1_WS_2019-08-20 

LC,,_LCDSSLCC. WS •• 2019-

LC_SLC_WS_2019-ll8-19_ 

LC_LC3~ WS_2019-08·19_ 

LC_DCDS~WS_2019-08-19 

LC_LC5_WS_2019-08-19,_. 

Comparison R~sutt 
CM_MC2 passed hatch rate 

EV _HC1 passed hatch rat-e 

GH~.FR1 passed hatCh rate-
EV _MC2 passed hatch ii<:!e 

FR_UFR1 passed hatch rate 

FA: _FRASCH pass-00 hatch rate 

s 
Fisher Exact/Bonferronl•Holm Test 

Fisher ExactJBonfeuoni-Holm Test 
Fisher E.xact,fBoni'euoni-Ho!m Test 

Fisher Exac!JBonferronl-HoJm Test 

Ftsher Exa:ct;'6onterroni-Ho!m Test 
Flsher ExacWonferro!fi,Hofm Test 

Fishel Exac:tJBonferroni-Hi:!lm Tes! 

Fisher Wc;:tJSonfeltol'N-Holm Test 

Fisher Exacl!Bohferroni-Holm Test 

FisMt Exact/80nfe-rronH-fo!m Test 
Flsher Exac1/Bonferronl-Ho1m Tesl 

Fisher Exa:ct/Bonferroni·Hc!m Test 
Fisher ExactJBonferronl·Ho!m Test 

Fisher Exact113onfermni~Holm Test 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 
1.0000 

1.0000 

1.0000 

LC _ LC3 passed hatch rate 1 

CET!STM v1.9Aii 

GH_ERC passed hat-ch rate ·i 

LC_ocos passed hatctr rale 1 
FR_FRCPl passe<fhatch rate 
LC_LC5 passed hatch.rate 

Control 20 passed hatch ra!\3 

LC _LCDSSLCC paSsed hatch rate 

0 ... 1_MC1 pas-sed·hatch rate 



CET!S Summary Report 

Fathead mJnnow {Pl~Ttephales prome:Jas} 32~d survival and growth tfti 

Single cornparfsoJ\ summary 

Analysis 1'0 Endpoint Comparison Methoti 
07-3427-7376 Hatch Rate Fishrir Exact!Sonferroni-Hofm Test 
07-342:7·7376 HatCh ~ale !=isha·r Exactj6ontsrroni·t4olm Test 
07-3427-7376 Hatch flat~ Fisher Exact/8tmferronf.Hotm lest 
07-3427-7376 Halch Rate Fish-at Exad/Bonterrord~HoJm Test 
07-3427-73-76 Hatch Rate Fisher Exac1JBonferronl-Ho.tm Test 
07-34-27-7376 Hatch Hale F'isher Exact/BonterrorW-Holf'li Test 
07-3427-7376- Hatch Rate Fisher Exaci/BOrtfsrronl·Holm Test 
07~3427-7376- Hatch Rate Fisher Exact/Bonferroni-Hofm Test 
07-3427-7376- Hatch Rate Fisher Exact/Bonferronf-Hcilm Test 
07-3427-73'76 Hatch Rate Fisher Exact;Sonferroot.He:trn Test 
07-3427-7376 Halcn Rate FiSher Exact!eonfetronH1olm Test 
07-3427-7376 Hatch Rate Fisher Exact,fScoferron!-Hotm rest 
01-3-421-13-16- HateD Rate Fisher Exa~ooferron!·Holm Test 
07~3427--7376 Hatch Rate Fisher Ex.aetr'B®ferrcoH:io!m Te:::t 
07-3427~7376 Hatch Ra-le Fisher Exact!Bonterroni--Holm Test 
07-3427-7376 Hatch Rate Fisher Exact/&interrorti·Holm Test 
07-3427 ~7376 Hatch Rate Fisher E:xact!Bonfsrroni-Holm Test 
07-3427~7376 Hatch Rata Fisher Exact!Bonferroni~Hofm Test 
07·3427-7376 tlatch Rate Asher E:xactftkmferrooi-Ho!m Test 
07·3427-7376 Hatch Rate Fisher Exaot!Bonferroni~Ho!m Test 
07·3427-7376 fla!cl) Rete Fisher E~ct!86hferrorn-Ho!m Test 
07-3427·1'375 Ha!chR!ile Fishe-rtxaCVB-oiiferrcn1~Ho1m Test 
07·3427-7376 Halch .Rate Fts'her E:xaG:tll3dnferroni~Ho!m Test 
07-3427-7376 Hatch Rate Fish&!" EX:acl!Bonte·IToni"Ho!m Test 
07<3427·7376 Hatch 'Rate Fisher EXact/Botlferron!·Hotm Test 
07~3427~737"6 Hatch Rata Fish-er 'EXacl!B-onferroni·Holm Test 
07-·3427~7376 HatchRate Fish'a-t Exact/Bonfcrronl-Holm T-est 
07·3427~7376 Hatch Rate Fisher EXact/Bonferroni-Holm Test 
07~3427-7376 Hatch Ride Fishl§t- Exact/Bonferroni-Holrn Test 
0-7---3427·731-tr Hatch Rate Fisll"$'r E'Xatf!BO!lferronl·Hofm Test 
07-34-27-7376 Ha!ch Rate Fisher ExactiBonferronl·Holm Test 
07~3427-7376 Hatch Rrua FfstrOr Exact/Bonferroni·Hotm Test 
07·34-27~7376 Hatch R&le Fishtir EXact/Bonferronl-Holm Test 
07·3427-7376 Halch Rate Pis he-r Exact!BOhferrnnl-Holm Test 
07-34-27~7376' Hatch Rate Fisher Ekact/Ekihterroni-Ho!m Test 
07-3427·7376 Hatch Rate FiSher -EXeictiBOnferrmii~Holm Test 
07-3427·7376 Hatch Ral-e- FfSher Exact!8d'nferronl-Holm Test 
07~3427·7376 Hatch Rate FtsherExacti'Bcnferroni·Holm Test 
07·3427¥7376 Hatch- Aale Fisher ExactiBonfe-rroni·Holm Test 
07 ·3427 -7$76 Hatch Rate Fis-her Exact/S!'inferronl·Holm Test 
0'7 -3427-7376 H;;itch Rale Fisher EXact!Bonferroni-Hblm Test 
07-3427 · 7376 HSieh Rate Fisher EXact!Bonterroni~Holm Test 
07-3427-7376 Hatch Aaie FiSher EYacf/Borifern::mi·H-61m TOst 
07·3427·7·3-m H.:itCh Rate· Fisher ExacttBonferront--Ho£m Test 
07·3427·73'76 HaJch.Rate Fisher Exact!Bonferroni~Hoim Test 
07-3<27·7376 Hatch Rats Fisher "EXact/8-onferronf:·Ho!m Test 
07-3427·73-76- Hatch Rate Fish·ar E.Xact/Bonfe:rroni·Ho!m 'Test 
07~3427·7376 Hatch Rate Fisher E'xact!8on-ferron~H01m ·Tsst 
07~3427~7376 Hatch Rate Asher Exac!!Bonferroni~Holm Test 
07-3427·7378 Hatch Rate Fisher Exao!!Bonferronl-HO!m test 
07~427-7376 Ha1Ch Rat-e Fisher ExactiBonferroni-Holm Test 
07-3427·7376 Hatch Rate Fisher Exact!B-onferroni-HO!rrrTest 
Of--3427¥7376 Hatch Rale- Rsher Exa:c1!Bonferron1-Holm Test 

003·58t-75U-9 CETls1u v1.9A. i 1 

Report .Date: 09Dec~1915:03{p2of 17) 

Conlrol._AJ 05-8534-7552 Test Code,IJO: 

Nautilus Environmental Calgary 

PNalue comparison ResuH_ s 
1;0000 Control15 passed halch r:ate j 

1.0000 Conlrol passed ha1ch rate· j 

1.0000 LC _ SLC passed hatch rat~ 

1.0000 GH_ER2 passed hatch rnte 
1.0000 GH1R 1 passed hatch rate 

1.0000 Control passed hatch rate 

1.0000 LC<~LC3 passed hate~ ra1e 
1.0000 LC_LCS passed hatch ra!e 

1<0000 GH_EA2 _passed hatch rate 

!.0000 FR ... fRCPl _passed_ hatch rate 

1.0000 EV_HCt pru>sed'hat-ch rate 

1.0000 CM_MC2 passed hatch rala 
1.0000 LC _ SLC passed hatch rat-e 
1.0000 FR ~FRASCHpassed hatch rat<! 

1.00.00 EV_ MC2 passed hatch rate 

1.0000 Lc_ocos·passe-d hatch r-ate 
1.0000 FR_UFR1 passed hatch rate 
1.0000 GH_ERC_passed-hatch rate 

1.0000 CM_MC1 passed hatch rate 
1.0000 Control 15 passed hatch rate-

Ul<lOO Control 20passed- hatCh fate 
!.0000 LC _ LCOSSLCC pfi.SSf'd' hatch raW 

1.0000 Control 15 _passed hatch rate 
1.0000 LC ~ DCDS passed hatch rate: 
1.0000 LC_SLC passed hatch-rate 

1.0000 EV,JAC2 passed hatCh rale 
LOOOO GH_ERC· pass-ed·hatt::h rate 

1.0000 FR_FRABCH passed-hatch rate 

1.0000 CM_MC1 ·passed-hatch rate 

1.0000 Control pa·ssed hatch ·rate 
1.0000 FR~FRCP1- passed hatch ·rate 
1.0000 CM_MC2 passed-hat.eh rate 
1,0000 Control20 passed hatch rate 

!.0000 GH _ E-R2 _-passed hatch rate 
1.0000 FR_UFR1 pa:ssedMtch rate 
l.oooo LC _ LC3 pas·soo hatCh-rate 
1.0000 LC __ LCS paSS"etf hatCh--rate 
1.0000 GH_FRi pa:ssoo hatCh rate 
1.0000 EV ~.HCi passetfh.atch rate 1 
t.OOOO LC_LCOSSLCC pass£-cfhatch·ral'e 1 
1.0000 LC _ SLC passed hatch' rate 

1.0000 LC_LCS passed hatch rate 
i.OOOO EV _ MC2 passed hatch rate 
1,0000 LC _ OCDS p-assed-hatch rille-
1.0000· GH _ EHC passed hatch rate 

LOOOO FR_Uf:R1 passed .hatch rate 
1.0000 CM_MC1 passed hatch rate 
1.0000 COn:trol 15 passed hatch rate-
1.0000 Controf 20 passed hatch rate 
1.0000 GH_ER2_ passed hatch rate 
1,0000 LC _ LCOSSLCC passe-d ·hatch rtlte 
1,0000 Control passed hatCh rate 
t.OOOO EV _ HC1 passe(lhatch ratts 

~; 
OA: /}a:- J...?j ("'j 



CETIS Summary Report 

Fathetid mlnrtow·{Pime·phales prometas}32-d survival and growth test 

Singh! Comparison-Summary 

Analysis ID Endpoint, Comparison: Method 

o7-3427-737H Hatch_Rate:'- FisJter-ExactJBonferroni·Holm Test 
07-3427-7376 Katen Rat$ Nshnr Exact/Bonferroni~Ho!m Test 

07-3427-7376 Hatch Rat# l=!stier Exact!Bon1enoni-Hotm Test 
07-3427-7376: Hatch· Rate FisheY E~cVBonfsrroni-RoTrn Test 
07-{j427-737$ Ratctf'Rate: F'isher Exact/Bonfurron\-Hoim T:est 
07-34-27-7376 Hatch Rate Fisher Exaci/Bonferroni~Hotrrt Test 

07-3427 .;_7376 Hatch Rate Fisher 'Ex:act/Sonferronl-HOlm Test-

07 -3427o7376 Hatch Rate Fisher ExacttBonferronJ..Holm: Test 

07-3427~7376 Ha:tch-Aate Fisher- S:act!B-onf'erroni-Holm Test 
07-3427-7376 Ha1Cil Rate Fisher ExactJSOnferroni~Hotm Test 
1l7.042FI376 !latch Rate Asher Exact!Bonferronl-Hofm Test 

07-3427 .. 7376-- HattJrRate P:isht:ir ·ExactJB:onte.rronf.-Holm test 
07-3427·7376 HlilchRate ~isherE::<att/Bol1ferroni-Hotm Test 
07-3427-7376 ·!latch Rate Fisher ExacttBonferronJ-Hbti'n Test 
07-3427-7376 >latch flale Fisher Exact!BonferronHiotm Te$1 
07-3427-7376 Hatch Rate Fisher Exact/Bonferroni-Holmlest 
07-3427-7376 Hatch Rate Fisher Exact/Bonferronl-Holm Test 

07-3427-7376 Halch-Rate· Fisher Exa:ctJBorde<roni-Holm Test 
07-3427-7376 J;alch Rata Fisher Exact/Bonferroni·Ho!m Test 
07--34.27-"137:6 'f!atcfl' Rate Flshei Exact!Bonferroni·Hotm Test 

07-3427-7376 Hatch Rote Rshtu ExacttBonforroni·Holm Test 

07-3427-7376' Hatch tia,te Fisher Exaci!Bo-nferroni~Holm Test 
07-3427-7376 HatCh Rate ~ish€:r Exac-VBonfurronl·Hotm TaSt 
07~27-73-76 ifatCh-Aaf0 Asher ExaCUBonfC»'totii~Hotm test 
O?<MZ?-7376 -Hatch Rate FiSher -Exa'cl/BonfermnHioJm Te-st 
07-3427-7376 Hatch Rate P'!Sl;ler Exact/Bortferroni·Ho!m-Test 
07-3427-7376 Hafctr-Rare- Fisher Exactf8onferronH4olm -Test 
07>-3427¥73-76 Ha.tth Rare Fisher' txact!B:Cmfert.oni;Holm 'Test 
07-34~7-7376 Hatch Rate Flsher-ExacU8onterroni·H01m Test 
07--3427~7376 Hatch Rate Rsl:\t;i' Exact!Bonferroni-Holm Test 
07-3427-737.6 :.t:-~atCll Rale Fisher- Exac!t'Bonterroni-Holm fest 
07-3427'7376 Hakh Rate Reher E;aic:IJ8onfi!rroni,:H6lm Test 
07-3427'7376 HaJch.flate Fisher t.xact/Sonf-tlffonHidlm 'T-est 
07-3427·7376 Hatch-Rate: P!Sher Exacti'Sonrarro-ni~HalmTest 
07-3427~7376 Halch Hate Asher- ExactJBcmft'fUo-riHiO!tn T-est 
07~:3427-7376 'Hatch R<ile Fisher E:xa-ct/Bonferroni·Ho!m Tes1 
O?~~N--27-7376- Match_Rate Ftsher-Exacl!Bontertoni:Holm T esl 
07·3427-7.376 HatCh-Rat~ Fisher Exac.VSonferroni+iolm Test 
07-3427-7376 Ha-tch'-Rare Ftsher-Exact!Sonferront-Ho-lm Test 
07-3427·7376 Hatch Flaie Fisher ExactJBooterroni41olm Test 
07-3427·7376 Halch Rate Fisher Exa:ct{Bonferronf-Hol_m·Test 
07-3427-7376 Ha!Cil Rate Fisher ExaC:t!Bonferroni~Ho!mTesl 

07-3427-7376 Hatch Ra!e F'tsfler Exaci/Scnfanool~Holm Test 
07-3421-7376 HatchAate F;sheYExaclJBorPerronf·flolm 'Too:t 
07-3427~7376 Halch-Rate' Fi!trittr Exaet/Bonferroni·Ho!m Test 
07~3-421"~7375 tfatch-Rate- Fis-het 'Exa.ct!BonferrtHli~Ho!m Tsst 
07-3427-7376 Hat.Ch'Rate Mshet t:xc.:u:;ttBonferroni"Hofm Test 
07·3427-7376 Hattfl Rate Fisher Exact/Bonferroni-Holm Toot 
07-3427·7376· Hatch Rate Rsher_Exact!Bonferronl-H'dlm Test 
07-3427-7376 H3teh Hate Fisher E:Xact/Bontarronl-14olm Test 
07-3427~7376 Hatch Rate Fisher ·exac-VBon-1errcni-HOirri Test 
07-34270:7376 H~HchRate Mshar Exac!/Bonierronl-Holm "rest 
07-3427-7376 Hatch Rat<> Fishsr-EXa-ct!Sonferronf-Ho!m Test 

00'3~sst-156..fl CETfS1M v1.9.4,1'i 

Report Date; 

Test Codl!IID: 

090ec-1915:03 (p3of 17) 

Control A I 05-8534'7552 

N.auutus Envtrontrtental Calgary 

P-VaJue Comparison Result s 
1.0000 FR_FRABCH passed hatcfnatcr 

1.0000 CM _MC2 passed MtOiltate 
1,0000~ GH_FR1 passe<!,llalcll raw 

1.0000 LC_LC3 passed·!'iifth rate 

1.0000 FR,,,.FRCP1. passed hatth' Yale 
1-.0000 ev _ MC2 passed hatch--tate-

1.0000 FR_UFR1 passed hatch rate 
1.0000 GH_FA1 passed hatc-h rate 

LOOOO GH~ERC passed fiatCh ·rate 
1.0000 LC~LC3 passed-hatch rat-e 

LOOOO EV __ KC1 passe-d hatCh rate 

1,0000 FR _FBABC_H passed -hatch rate 

1.0000 Corrtrof passed hatch rate 

1.0000 LC...:LY:DSSLCC-pasSed hatch rate 

1.0000 CM _ MC2. passed hatCh l'clto. 

LOOUO CM _ MC1 passed hatch- rate 
1.0000 Control20 -passed hatch rate 
1.0000 LC_LC5 passe<J hatc!trate 

1:0000 GH~ER2 passed hatch-ra-te 1 
LOOOO FR..:.FRCP1-passOO-t:uHCh :tate 1 

!.0000 LC _ SLC passed hatch rate 

!.0000 Conirol.15 passed hatch rate 

1.0000 LC _ DCOS t>=ed hatch m!c 
L(JOOO GH'--EB2 passed Fiatctr r-ate 
1_,0000 Control 1:5 tNiSSEid ·}lalch tal~ 

LOOOO EV _HG1 passed Mteh IlliG' 

1.0000 Control 20 passed Mlcl\' tate 
1.0000 LC _ SLC Passed- hatCh -rate 

1.11000 LC _ LCOSSlGC pasS-ed hatch-tate 

UlOOO LC _LC5 f)assOO hatch ra:te 

1.0000 Control' passed hatCh rate 
LOOOO FR~UFRi passed tta!Ctr'fai-e 

1.0000 EV~MG2 passed Mteh rate 
1.0000 LC _DCDS passed hatch rate 
1.0000 FR~FRGP1 passed M!Cil rata 
t.QOOO GH __ ERC pits:s€d hatCh nile: 
1.'0000 FR _FRABCH passed·-hatch rate-: 
i.OOO!l CM _ MC1 pas$ed hatch rate 

1.0000 GH ...,FR1 -passed :hatch rate 

1.0000 CM:..,MC2 passed hatch rate 
1,0000 LC_ LC3 'f)a.~ed hatch ratEr 

1.0000 CM,~MC2 paSsEd hatc-h rate 
1.0000 CM_MC1 pa~sed hatch rate· 

'LOOOO EV _MC2 p-assed ha1ch rate 
1,0000 LC _ LCDSSLGC passed hatch ral• 
toooo LC~SLC passed hatch rate 

1"0000 GH_FR1 passed hatch rate 
1.0000 GH_ER2 -passed hatch tate 
1:0000 LC _DCOS passed hatch r-ate 
1 0000 FR_FAABCH passed hatch rate 

LOOOO GH=ERC passed hatCh rate 

1.0000 FR~FRCPi passed hatCh-fate 

1.0000 Contr6l15 passed'h<itch rate e@ 
~ , 

Analyst: S';, OA: OC'?-?0?/I"f 



CETIS Summary Report 

Fatftead-mH'mow (Pfmephafu promatas) 32~d survival and growlh test 

Single Comparison Sumrilary 

AnaJysisiO i;nd-pciigt C.omparison Method 

07-3427•7316-'Halch Rate mshe'r Exact/Bonferroni~Holm Test 
a7~3427~i376 ·Hatch Rare Flsfler Exact/Sonferroni-Holm Test 
07·3427-7376 ·Haloh.Ra!e Fisl1er- Exact/Bonterroni,f:!:olni Test 
07·3427-7376- Hatth Rate Fisher Exa:ctiBoniertonHiolm Test 
07-3427-7376 Hattti:Rlite Fisher:-Exact/Bonfertonl-Hotm:Test 
07-3427.:.'7376 HatCh Rate Fisher ExacttBontetron:i-41otm -rest 
07-3427-7376 .HatCITRate Fish erl~xact/8-otlf-ertoni-Holm Test 
07-3427-7376 .HatCh Rate Fisher::ExacttBonferroni~Holm Test 

07-342.7~7376 Hatch Rate Fisher Exact!8o:nferrooi-Ho!m Test 
07-3427-7376 Haith Rate Fisher Exae1;iSenferroni~Holm Test 

07-3427-7376 HaiclJ Rate Fisher ExactlBonfermni-Holm Test 

07-3427-7376 ,Hatch 'Rate Fisher Exact!Bonterronl~Holm Test 

07·3427·7376 HatCh Rate Fisher ~hferronl·Hoim T-est 
07-3427-737tr Hatch Rate Fisher EXa:tt/8-o:nferronH:!ofm Test 

07-3427 • 7376 ·HatCh Rate Fisher:Exact/Bonferront-Holm Test 

07·3427·7376 Hatch Rale 'Fisher EXact!BohfurronH·iolm Test 
07~3427-7378 Hatch Rate Fisher ExactJBonferronH-iolm Test 
07 .. 3427-7376 Hatch Rate FisherExactJBonferroni'}lolm Test 

07-3427~7376· Hatch Rate Fisher Exact/Bohfenoni"Holm Test 
07-3427~7376 · l:latch-Rate Fisher Exact/Bonfa-rronl-Hofm Test 
07-3427-7376 Hatch Rate Rsher ExactjBonferrcm\•JiOJm Test 
07~3427-7316 Hatch Rate. Fisher ExactlBo'riforroni-Ho!m Toost 
ON427·737t'l Hatch f'la!ec Fisher Exact!Bonfe-rroni+to!m Te:st 
07<!427-7376 Hatch Ralo F·isher ExactlS't:iriftnfonf,;_HO!m TtiSt 
07·34-27·-7376 HatCh-Rate. Fisher ExaciJBon-ferroni·Holm Test 

07-342N376 HatCh Ral<> Fisher ExacUBonfooonHiolm Test 
07-3427~7376 Hatch Rate: Fisher ExaclJBonfern:mi-Holm Test 
07-3427-7376 Hatch-Rate> Fisher Exa-ciJBon-fe-froni-Holm Test 
07 -3'427 -7376- .tjalch-Aate Flshe-r:.ExaCUBonferroni·Holm Test 
07.:3427-7376 Hatch Hl.te Fisher Exac);'Bonfcuonl-.tiolm Ta-st 
07-3427-73-16 Hattll:Rate Fisher_ Exad/Bonferroni-Holm Test 
07-3427-7376 Match Rate Frsher Exact/Bonferroni-Hoim T&st 
07-342.7-7376 Hatch ·Rate Fisher Ex-ttct!Borrtern:mj~Ho'!m Test 
07-3427-7375 Hatch R•!o F!sher,ExactJBtlnforroni-Hc-lm Test 
07-3427-7376 · HatohRa!o Fisher Ex:aCVBonferroni·Holm Test 
07~~7-7376 Hatch-fiaie F~her -Exacl!Bonferroni~Hofm Test 
07·3427-7376 Hatch Rata Fisher EJ<act!Bonferroni~HoJrn Te!St 
07-3427·7376 Hatch Rat-s F~he-r Exact/Sonfeuoni-Ho!m Test 

07·3427-7370 Hatch Ratu Fisher Exact./Bdnfenonl•Holm Test 

07-34-27-7378 Hatch Rate Fisher -Exact'S-onferronl-Holm Test 
07-3427-?376 HatCh Fiala Fisher Exac.t!Bonfen:onf-Ho!m Test 
07-3427-7376 Hatch·Rat~ Fish-er Exact/Bont~nonl·Holm Test 
07,3427-7376 Hatch Rat$ F1shqrExact/Bonfenoni-Ho1m Tes-t 
tri<3427'7i5'16 Hatch Rato. Flshi::r Exact/So:nfurronl-Ho!rn Test 
07-3427'7376 Hatch Rare Fisher ExaclfB.onie:rroni-Holm Te'St 
07·3427'7376 HatCh fisher Exact!Bnnferroni~Holm Test 

07--3-427-73-78 Hat-ch Rate Fisher Exact!Bonferronl~Holm Test 

07-3427-7376 Hatch Rate Fmher ExacVBonferroni-Horm Test 
07-3427-73-76 Hatch Rare Fisher Exact}BonierrcnlcHolm Test 
07-3427-7376 'Hatch Rate Asher ExacVSonferronl-Holm TeS{ 
07·3~27-7376' Hatch-Rate Fisher Exaci/Bonterroni-Holm Test 
07:.3427-73-7$ Hatch·Rate- Fraher ExactJBonferroni~Hofm T~t 

07-3!127-7376 HatCh Rata FiSher E>:act!Bonferroni·Hoitn Test 

003·581-'lSB-9 CETIS:m v1 ,-9 k11 

Report Date: 09 Oec,1915:03 (p 4 of 17) 

COn!fol~A I 05-8534-7552 Test CodetiD: 

Nautilus e:nvironnumtat Calgary 

P"Yalue c~_r:n-Parisdry R:esurt s 
1.00QIJ FR_liFR1 passed ha!Ch 1!!10 1 

1.0000 LC_LC3 pass~d hatch raie .! 

1.0000 EV _HC1 passed hatch-rate 

1.0000 LC_LC5 passed hatch rate 

1.0000 Control20 passed hatch- rate 1 

1.0000 Control passed hatch rate 1 

1.0000 LC~~LCS passed hatch rale 

1.0000 GH~FR1 passed hatch rate 

i.OQIJO CM_ MC2 ·passed hatch .rate 

1,0000 FR_FRABCH passed hatch rate 

LOOOO FR_FRCP1_passed hatch rale 

1.00QIJ GH_ERC passed haich rate 

MOOO LC _ocos p-assed-hatch iata 

1.0000 Control20 passed hatch _rate 
1 ,QOQ() FR_ UP'I-1.1 passed- h-atch rale_ 

1.00.00 Cotltro! 15 passed hatch-rata 

t.OOOO CM _ MC1 passed hatch rate 

1 ,QOQIJ LC_LC3 passed hatch rate 

l.OOOO GH_ER2· passed halch·rale-

1.0000 LC _ LCOSSLCC passed hatch ·rate 

1.0000 EV_HC1 passed·hatch rate 
1.0000 Control pass-ed hatch rate 
i,QOQ() LC ....:.SLC passed h-atch rata 

1 .QOQIJ EV ~ MG2 passed l<.atch rale. 

1.0000 Control20·passed hatch:·rate.r 

1.0000 LC_LC5 passed hatch rate 
UlOOO GH_FR1 passed hatch r-ate 

1.0000 Control 15 passed hatch -rate 

LOOQIJ Control passed hatch raiS 
1.00® CM_MC1 :passed ha,ich,~--ate 

1.0000 FR .;_FAABCH passed hatch rate 

l.OOQIJ FR_FRCP! passodhatChnare 

i.~ooo LC_SlC passed hatch rate-
!.OOQIJ LC _ DCOS passed hatch rate 

1,0000 FR_ UFR1 p.assOO tlatcll rate: 

1,00QIJ GH _:-ERC passed hatch rate 

!.OOQIJ EV_HC1 passetlhatChr~ 
1.0000 GH _ER-2 passed hatch rate. 1 

1.0000 LC_LC3 passOO hatch fate 1 
hQOOO LC _LCOS?LCG passed hatch rate 
l.OOQIJ EV _MC2 passed. hatch ·rate 

1,0000 CM _MC2 passe-d tratch .rate 

1 .OQIJO LC ~LC3 passed hatch rate 

i.OOOO LC _ LCS passed h-atCh rafe: 

LOOOO Gl-l_ERCpassed hatch rate 

1.0000 LC _ LCDSSLCC p-assed hatch: rate 

1.0000 LC_SLC passed:h-atcft rat~ 

1.0000 LG.~DCDS pass<:ti batch tate 

1"{)000 CM.._}\.1C1 passed hatch rate 

l.OQIJO EV _MC2 passed halch rate 

1.0000 Control passed hatch rate 

1.0000 Conlrol15 passed ha1ch rate 

1.0000 Control20 pass'f'"d hatch .rate 

~ 
Analyst:_....::.SS ~ OA. j)a;. / ~) f"f 



CETIS Summary Report 

Fathe-ad mtnnow {Pfmephafes prometas) 32-d survival and growth ta:st 

Single ComparlsoO-Summary 

Analysts ID Endpoint t;;om_parison M~thod .. 

07~'342T-7376 Hatch Rate F!shecExactJBonferroni~Holm Test 

07-3427-7376 Hatch·Rate Fisher Exact/Bonfcrronl-Holiil Test 
07:342.7 -7<316 Hatc1~tBa1e Fisher EXacf/Bonferroni-Ffolm Test 
01·3421-1376 Hatch'fiate: Fisher 6xact!Bonf~rron1-HOltn Test 
07·3427-7376 Hatch-Ratg Frsher ExactiBonferroni·Hoim Test 
07-3427-7376 Hatch Rate Asher Exad/Bonferronf-Hoim Test 
07-3427~7376 Ha!ch-:Rate· Fisher ExacttBonferroni~HOlm Test 
07~427-7376 Hatch Rate Fisher Exact,IBonfsrron1-Hoffn Test 
07·3427-7376 Hatch Rate Fisher EJ<actiBonferro-n!-Hblm Test 
07-3427-7376 HatctrRate- Fisher Ex.act/Sonferroni·Hcfm Test 
07~3427-7376 Ha!Ch Rate Fisher EXact!Bonferroni~Ho!rrfT est 
07-3427-7376 Hatch Rate Fisher Exact!Bonferroni·Ho1m Test 
01-3427-7:!76 Hatch.Ra!e t:'ish-er ExactiBonferronFHofin-'test 
07-3427-7:176 Hatell Rate FishertxacVBonfe:rtont:Hoim IP..st 
07-3427-7376 Ha:tch·Rate Fisher' Exact,.'Borrfe-rrcni-+ibfirt Test 
07~3427-7376 HaiclrRate Fisher Ex:act!Bonferron! -Holtli last 
07 ·3427 • 7376 Hatch _Rate Fisher Exact/Bonferroni-Hblm -lest 
07--'3427-7376 Hatch Rate Fisher Exact/Bonferroni-Ho!rrt Test 
07·3427-7376 Hatch_R-ate Fisher EXacl/Bonferroni-Ho!tn Test 
07-3427-7376 HatcttRate Flsher· Exact!Bonferroni_-Holm·.Test 
07-Z-427-7-376 HcHch Ral£1· FiSher EXact!Bonferronf-Ho!m Test 
01 -~427 ~ 73-78 Hat en -Bate Fishen::xact.rBonferroni-Hofm ·Test 
07-3427-7376 Halcll Rl:ili> RshBr ·ExacVBonferronl-HoJm Test 
07-3427-7276 H•tch Rale FisMr·txacl1Bonfsrroni~Holm f<\li!i-~ 
07 ~3427 ~ 7376 Hatch Rate Asher Exact{Bonfcrroni-Holm Test 
07-·3427~7376 Hatch- R'ats. Fis-het _Exact/8onferroni-Holtn !est 
07~3427~73-76 1-iaicli Rate Fisher'EXacti8onferroni~HolrnTest 

07-3427-7376 li3tch:-Rate Fisher ExaciJBonferronHioltn Test 
07-342.7-7376 Hatch- Rate Fistfflr Exaot!Bonferroni-Holm TfrSt 
07-3427-7376 Hatct(Rate Fisher ExaCtJBonferronl~Holm- Test 
07 ~3427 ~7376 HatCh· Rate F isher·Exact!Bontsrront-Holm- Test 
07·3427-73-76 Hatch Rate Fish-e-r-ExactJSo-nforroni-Holm T.es! 
07~342:7-7376 Hatch Rate- Fisher·Exact/Bonferroni-HOim Test 
07<342.7-7370 Hatch f:i:ale Fisher Exact,iBontetrroni~Holm Test 
07-3427·7376 Hatch Rate: Fisher -EXactJBonfetron~Ho!m Test 
07~3427-7376 Hatch Rale, Fisher EXacttBo-nferroni·Holm Test 
07-3427·7376 Halch Rate Fisher E-xact!Bonferronl--Ho!m-Test 
07~·3427-7376 Hatch·Rale Fishen:.xacuBonferroni~Holm Test 
07~3427-7376 Hatch .Rate Fisher ExacVBonferron'i4ioJm Test 
07-3427-7376 Hatch Rate- Fisher ExacVBonferront~Ho!m Test 
07-3427~7376 Hatch Rate Fisher Exact!Bonferronl-f-1olrrr Test 
07·'3427·7376 Hatch R'ate Fishet:E:xacttBOnferroni-Holm Test 
07~3427-7370 Hatch RMB Fisliei''E_xe;ct!Sonferrori!-Ho!m Test 
0'7<3427-7376 Hatch t::ia:tl? 'F!Sh-er~ct/Bonferroniw:H'otm Test 
07-.3427-7376 Hetch_Bate Fishm ·B:a_tliBonferronf~Hotrn:·T est 
07-3427~7376 Hatch.Rate F5her B'acVBon1erronl~-Hofrtr T!!St 
07 -3427" 7376 Hatch-Rattt FtS{ler ExaCVBcnfermnl-Hclm iest 
07·3427~7-376 Hatch_Rate Fts:her Exact/Bonferrooi-Holm Test 
07-3427-7-37-6 Hatch Rate Pisher·EXactiBontem:mJ-Holm Test 
07-3427~7-376 Hatch Rats Rshei' Exact;Bonferroni-Holm Test 
07..J427-7376 Hatcf') Rate Fishef EXeci!SonJerroni·Holm Test 
07-3427~7376 Hatetr Rats Fisher Exact/Bonferrooi-Holm Test 
07-3427-7376 Ha!Cil Rate Frsher Exact/Bonferronl-Hofm Test 

003-5Si ~ 755--9 CET!ST¥ v1SL4!r1 

Report Date: 09 Dec-19 15:03 (p 5 of 17) 

Controf_ A i 05~8534-7552 Test Code}IO: 

Nautilus Envtronmental Cal~tary 

PNalue . Com_parison Result s 
1,0000 FR_FAABCH passed hatch rate 

1.0000 EV JiCi passed. hatch rate 

1.0000 GH__FR1 passed hatch rat!t 
1.0000 GH~ER2 passed hatch i'ate 

1.0000 CM_MC2 passed hateh-tals 
t.OOOO FR _ UFRi passed hatch ra\e 

1.0000 FR_FRCP1 passed hatch-rate 

1"0000 LC _ SLC passed hatch rate 

1.0000 LC _LC3 passed hatch rate 

1.0000 GH_ER2 passed hatch--rate-

l.OOUO FR_fRCPi passed hatch' rate 
j ~0000 LC_LCDSSLCC passed hatch rate 

1.0000 EV _HCi passed-hatch r-ati:r 
1.0000 EV _MC2: pa_ssed hatch tate 
1.0000 Lc_ocos passed-hatch- rate 
1.0000 GH_F'R1 p8.ssed hatch rate 

1.0000 LC __ LC5 passed hatch rate 

LOOOO GH_ERC passed hatch rate 

1.0000 Con!rol passed hatch rate 

1.0000 CM_MC2 passed hatch rate 
1,0000 FR_UFRi passed natch-rate 
1.0000 Conitof 20 passed hatch -rate 

1.0000 CM_MC1 p~ssed hatch ra!e 

1.0000 'Con-)rOI 15 passed M!Ch rate 
1.0000 FR _FRASCH passed hatch nrto 

1.0000 FR_FRABCH passa<llmtch rate 
1.0000 GH_ERC passed hiitrlh lllle 

1.0000 Control15 passed hidch-r&e 

i.o·ooo EV._HC1 passed hatCh 'tate 

1.0000 FR_FRCP1 pass-ed hatch rate 
1.0000 FA_UFR1 passed·ha:tch mte 
1.0000 LC_DCDS passed-hatch rate 
1.0000 LC~LCS pas$$d: ha!ch rate 

1.0000 GH_-Ef12 pas$ed Mtch fate 

1.0000 GH _FRi passed hatch rate 
1,0000 LC _ LC3 pa_sse<f hatch rat~ 

LOOOO LC _ SLC passed hatch fate 
1.0000 GM_MC2 passed hatch tate 
1.0000 CM.~MC1 passed hatch f<'il€ 
1.0000 Control passe-d halch -rale: 
1.0000 EV_MG2 passed hatch ra1e 
1.0000 Control 2:0 passed-hatch-~rate 
1.0000 LC _ LCDSSLCC passeti':hatch tal-e 1 

LOOOO LC _ OCOS- passed hateh--rate I 
1.0000 C-Ontrot p-aSSt<-d hatch .ti:ile- 1 
!.0000 GH_ERC passed hli!ch o!!e 
1.0000 'FR_UFR1 Passed halcinate 
1,0000 GH __ ER2 passed hatch .rate 

1.0000 LC _ LC3 passed hatch tate 
1.0000 Control. f 5 passed halch nite 
!.0000 FR_FRCP1 passed hatch rate 
~.0000 GH_FR1 passed hatctr-tate ' 1.0000 'FR_FRABCH passed hatch rate ~f-

Analyst q- OA· f5.e?·Z3/ /1 ·' 



CETIS Summary Report 

Fathead minnow {Pimepl'Tala promelas) 32~d survival and growth test 

Single Comparison Summary 

Anatysls ro Endpoint Comparison Method 

07-342-7 ~7376- 1-tatch,Rate. Fisher Exact/8ontermni·Holrff-.Tes1 

07-3427-7376- Hatch Rate: Flshet EXactJBonterroni-Ho!m Test 
01-3427-7376 Hatch-R.'ate FISher txact!Bonferroni-Ho!m 1't:st 
07-3427-7376 Ha1tnR•te H$her Exact/BenferronH-toltn iest 
07~3427-7376 HatCh Rate Ftstrer Exactiaonferwnl~Hoim Test 
07-3427-7376 Hatcn Rate Fisher Exact!Bcmferron!·Holm Test 
07-3427-7376 Hatch Rate Fisher Exacf/Bonferron1-Ho1m Test 
07 ·3427 ·7376 HatCh Rate Flsher'E.xact!Bonferronf-Ho!m.Test 
07-3427-7376 Hatch Rate FISher Exact{Bonferroni-Ho!m 1' est 

Ot-3427-"1316 Hatch Rate Fesher Exact/Bonferroni-Holm Test 
07<3427-7376· ·Hatch Rate Fistler ExactfBonferroni-Hofm Tes1 

07.:S427·737B Halch fl?~e Fisher Exact!Bonferronf-Holm Test 
07-3427-7576 Hatcfl Rate FisherExact!Bonfe~ron!-Holm Test 
07~3427-7376 Hatch Ftate FiShet.EXat:l/Bonferron\-Hotm Test 
07~3427-7376 Hate/) Ai!ifU Flsher EXact/Bonfenoni-Holm Test 
07·3427~7376 Hatch Rate FISher Exacf/Bonferronf·Holm Test 
07-3427~7376 Hatth Rate Fish€1" B:ac-VBonferroni·Holm Test 
07-3427-7376 Hatch Raie Fisher.ExactJBonfsrroni-Holm Test 
07~3427-7376 Hatch "Rate Fisher Exact/Banferroni-Holm Test 

07-3427-7376 Halch Rate Fisher ExavtfBonferroni-Ho!m Test 

07-3421-7370 Hatch Rate Fisher Exa-ot/Bonferronl-Holm Test. 

07-3427-7376 Hatch Rate FtS!t-er ExactJBoofsrronH~olm Test 
07-'3427~7376 Hatch Rata Fisher Exactf8onferroni-Holm Tast 
07-3427-7376 Hatch Ra-!e P'ish~r E:<adisomerronl+iolm Test 
07·3427·7376: H<rt<:mHate ~ish-er Exat1/BOnft!trofiHioltn Test 
07~3427. 73-76: -Hatch· Rate- Fish-er Exa'ct18onferrorii-Holm :rest 
07~427-73-76 HatCh +late Fisher ExacUBonterronl~Holm Test 
07-3427-7376 Hatch Bale Fisher B<.act/Bonforronl-Hofm. T es1 
07-3427-7376- Hatcl! Rate Fisher Exac!/Sonferroni~Ho!m Test 

07-3427·7376 ·Hatch Rate Fisher €xact!Sonferrori!·Holm Test 
07·3427-7376 Hatch R:a:1e Fisher ExacttBonferroni-8olm Test 
07 ·3427 -7376' fiaich Rate Fisher Sxact/Bonf~rroni-Hotm Test 

07·-3427-7376 HatCh: Rate Fisher Exact/8onferroni-Hofm T asi 
07-3427~7376 Hatch Rate Fisher EXacVBonfruron!-Ho!m Test 
{)7~342:7-7370 Hatch RaJe. Fisher ExacV8onferroni·Ho!m Test 
07-3427~7376 Hatch Ra1t:: Fisht!t ExacVBonfem:mi·Holm Test 
07-3427-7376 Hatch Rata Fisher Exact!Bonlerroni-Ho!m TeSl 

07-3427-7376 Hatch-RS:Ie Fisher ExacttBon1erroni-Ho!m Test 
07-3427~7376 Hatch Rate: Fisher ExactJBonfer.oni-Ho!m Test 

07-3427-7376 Hatch Rate Fisher Exac!!Bonferroni·Holm Test 
07-3427-7376 Hatch-Rate Fisher Exa:cttBonferroni·Holm Test 
07-3427-7376' f:istch Rate Fisher Exuct!Bonferroni-fto!m Test 
07-3427 · 7376 Hatch Rate Fisher EX$¢t./Sonferronl-Ho!m Test 
07-3427-7310- Hatch. Mate Pishcr E.xact/Sonierroni~Ho!m Test 
04-004fi4625 Length Equal Variance t TwtrSample Test 
iJ4-Q046·4625- Length E-quat Vartance t Two-Sampte Test 
04-0046-4825- Leng1ti Eq1.1al Variance t Two·Samp1e Test 
04.4J0-46-4625 Length EqualValiancoe t Twa-~SampJe Test 
04-00464625 Lengtfl Equal Variance t Two-Sample Test 
04-0046-4625 Length Equal Vafrance I Two-Sampfe Tes! 
04-0046-4-&25 Length Equal Variance t TYtu-Sample Test 
04-.0046-4625 Length Eqti8l Variance t. Tvro-S.ampte Test 
04-0046' ·4625 leng-th Equal Valiance t Two~Samp!e Test 

003-581-756-9 Cf::'Tisn~ vi BA.11 

Report Date: 09De<:·i9 15:03 (P 601 Hi 

ControL.A 1 05-8534-7'552 Test Code/10: 

Na:utltus Environmental Calgary 

P-Value Comparison R-esult s 
1.0000 CM _ MC1_ passed hatch rate 

!.0000 CM_MC2 Passed hatch rate 
\,0000 LC_LCOSSLCC passed hatch rate-

1,0000 Con!rot 20 -pasSBrl hatch r'ate 

LOOOO LC_LCS passed ·rn.tcfrfate 1 

1.0000 EV _HC1 ,passed hatch. rate 

1.0000 EV _MC2 passed hi'ltch rate 

!.0000 LC ~ SLC passed hatch rate 

1.0000 CM_MC2 passed hatch rate 1 

1.0000 LC_DCDS pass!lld'tta1c.h·rate ' 1.0000 EV _HC t passed hatch rate ! 
1.0000 FR_FRABCH passed·hatch rate 

uooo FR_fRCP1 paSS€Jd.hatch rata 

i.OOOO LC_LCDSSLCC·pas$Gd hatch rale 

1.0000 LC_LC3 passe<Jim!C!l ra.t• 
1.0000 Control 15 passed hatCh tale 

1.0000 CM,_MC1 passed hatch rate 

1.0000 GH _ ER2 passed hatCh ,rate 

1.0000 LC _ SLC passed halch rate 

1JJOOO GH_ERC passed hatCh rate 

'1.0000 EV _MC2 passed. hatch rate 

.t.DOOO FR_UFRl passed hatch rate 

1.0000 LC_LC5 passed hatch rate 

!.0000 Control :2!J passed hatch tale 
!.0000 Control passed hatch tate: 
1.0000 GH~FR1 passed hatch rate: 

1.0000 CMtro120_passed hai-ch-rate 
1.0000 LC _ DCDS passed hatch rate 

!.0000 Control passed hatch-rate 

!.0000 CM_MC2· passed hatch rate i 

1.0000 CM _ MC1 passed hatch rate 1 

1.0000 GH_EBC passed ha'lch rate 
1.0000 EV ~MC2 fX!Ssed·hatch rate 

i.OOOO GH"'""FRl pflssed ha1ch rate 
1.0000 LC _ LCDSSLCC passed hatch rale 
1,0000 FA.fRCP1 passed hatch rate 

1JJOOO LC _ LC5 passed halth rate 

1.0000 EV _ HC! pas sod hal<:h rato 

1.0000 LC _ SLC passed hatch rate 

1.0000 Control 15 passed hatcfi fate 

!,0000 GH_ER2 passed hatch rate 

1.000<) FR_UFR1 passed:hatCh ralrr j 

1.000<) LC_LC3 passed hatch rate: 1 
UlOOO FR~. FRASCH passed hatch rate 

0.0000 FR_!JFRi pa:ssed_!MQth 
0.0000 GOf!trnl i5 passe<! ren-gth 
0,9000 FR_FRABCH passa:t length 
0.9300 ContrOI20 passed length 
Q,98()0 Control passed length 

0.9800 LC_LC3 passed length 

0.9800 LC _LGOSSLCC passed length 

0.9800 CM_ MC1 passed !6flglh 1 

0.9!!00 LC _ SLC passed length f??' 
oA,.Da-·P.~/11 



CETIS Summary Report 

fathead mlnnow- (PfmepJ1i1Ies promeias) 3-2-.d survlvaJ and growth te:st 

Singl-e Comparison Summary 

Analysts 10 EndpOint_- C~P:al}_s_ol'\ M.eti'Jod 
04·0046-4625 Length Equal Variance i Two·Sampi8 T-est 
04-0046-4625 leng11't Eque1 Variance t Two-Sample Test 
04·0046-4625 Leng1h Equal Variance t iv.m-Sa:f)'lp!i':i Tesi 
04-0046-4625 l""g11l EquatVaiiance t rwo..Sa.mp~e't'est 
04-0046-4625 length Equat. Vartance·t T\;..;o..SampleTeSt 
04·0046-4$25 length Equat Variance t Two-Sampta Jest 
04-0046-4625 Len~h EquatVariance·t T\YO..Sample Test 
04·-004&4625 Length EquatVariance t 1\vo-SampJe!est 
04-0046-4625 _ Lengih Equal :Valiance t Two.Sample Test 
04-0046'4625 Length Equal Variance t Two-Samjlie Tesl 
04'0046-4625 Length Equal Variance t TWo-Sample. Test 
0+00<&-4&25 Lenglh :Equal Variance f Two~SamPle Test 
04·0048-4625 Lenglh Equal Vii( lance-t Two~ample Test 
04-004$-4625 l~lil;llh Equal Variant:e t Two-.Sa:mp!e lest 
04.00404625 Length Equai·Varfanco- t Twt.}-Si'.rmpio Test 
0+0046·4625 Lengih Equal Vtn:iance t Two-sample :rest 
04--0046><4625 Length Eqoat Variance t 1"wo--$ample· Test 
04..0046-4625 Length Equal V-ariance t. TJM:i..Sample Test 
04-0046-4625 Langill Equal Variance ! Two-Samp:Je- Test 
04-D046-4625 Length Equal variance t Two--sample Test 
04-0046-4625 L•f1!11h EQual Variance t TVIO·S'atnple Test 
04·0046-4625 length Equal-Yaritm-ce--t TWO·S<fmj)le-Tes-t 
04-0046-4625 loogtn Equal Vartanoo t Two·Samp1i:fTest 
o+ao4B-4!l25 Length tquai Va:fiMce t Two-Siamp1e I est 
04·0046·4~25 Length Eq·ual Variance t TWo•S-amp!e fest 
04,0046·4625 length EquahVanan-ce rTwo-:-Sa-m-pie·iesl 
04~0046-4625- Length Equal VBtiane-e t Tvro~~e: TEist 
04·0046-4625 Length Equ<i!Vatlance t lwo·St\mple Test 
04-0046-4825 length Eq-ual-Variance t TWO<Sample Test 
04·004-6-4625 Length· Equal Variance t TWo-Sampfe Test 
04-0048-4625 length Equar Variance t Twc.Sample Test 
04~00464625 lel)gtti Equa!Varfance t iwo-Sample·Test 
ott-..0046--4625 Len·giri EqUal Valiance t .. Two-Samp!iii:T-est 
04·0046-4~25 Length Equal Variance t lwo--Sa.mple Test 
04...fl046·4625 LangtO_ Equal Valiance ti\.vo-Sa.mp!ci T-est 
04-0046'-4025 Length Equal Var!:i:lnce t Two-satnp!e Test 
04·0045·4625 Length Equal Variance t Two-Samp:lci TCSt 
04~0046--4625 Length- Equai-Vamance t Two--Sample Test 
04-·0046-4625 Length· Equal Variance t Two-Samf:He TeSt 
Q4-tl04S-4625 Length Equal V-ariance t-Tvro-Si:ImPh§ Test 
04-0046-4625 Length Equal Variance t Two-sample Test 
04~00-46-4825 Lenglh EquaiVar!ance t TWC-Sa:f\lp!e Test 
04·0041!·4625 lengtl1 Equa!V;,trfance t-Two-S-al'fiple Teet 
D4-0045~4S25 Length Equa' \tarfance 1. !wow Sam pte Test 
04-0046-4525 Length Equal Vartanc-e t Twa.sampfe Test 
04·0046·46-25 Lenglli Equai'VaJi~nce t Two-Sample T~t 
04-<10464625 Length Equal Variance 1 Two~Sarriple Test 
04-0046--4525 Length' EquafVarianc-e t Two-Sampfs-TGSt 
04-0046~4625 Leng!h Eq-tla! Variance I TWo-Sample Test 
04-00-48·4-625 LeP.gth Equal Vari·ance 1 Two-S-ample-Test 
04-0046-4625 loogth Equa!-Va'riance t Two-Saffipfe Test 
'04-0046----4-625 Length t:q:uaf vanance 1 Tvro;.Sarppta-Test 
04-0046"4625 length Eq-uat Variance-\ Two-Sampte-Test 

003'll81-756-$ CETIS"' v1.9A.11 

Report Date: 

Test Code/10: 
09Doo-1915:03{p7of 17) 

Control_ A I 05-8534-7552 

P-va,ue Comparison Result- s 
0.9800 CM _MC2 passed length 
0.9800 GH~FR1-~ssed length 

0.9800 EV _MCZ passed length 
O,!lllOO LC_DCDS paSSed fEirig't!i 

lldl800 EV _HC1 passed length 1 
0.9800 LC_LC5 passed length 1 
0.9000 GH_ERC.pass-ed-length f 
o,oooo GH _ ER2 passed length-

0.9800 FR _ FRC!=''f passed length 1 

0.8865 CM_MC2 passed-length- 1 
O.S965 FR_ FRCP1 passed length 

0.8965 GH_FRi passed length 
0.8965 LC _lCDSSlCC passed length 1 
0.8985 CM~MC1 passed feng!h 1 
0.8965 Control20 passed.length 

0.8985 GH ~ERC passed length 
0,8965· FR_FRABCH passed length 
Oo8965 LC_LC3 :passed length 

O.S965 LC _ SLC passed length 1 
Oc8965 FR _ UFR1 passed le-ngth'- i 
0.6005 Cont(O! iS pas-sed length 

0.8985 GH _ER2 p-assed length-

o,ooBS LC _ LC5 -passed leng_th 

0.8965 Control pa·ssed !eng1h 

o.S965 EV _MC2 pas$&! length 
0.$65 LC _DCDS passed length 
0.8965 EV _HC1 passed length 
0.6220 FR_FRCP1 passed length 

0.6220 Control passed leng1h 

0.6220 Control .20 passed renglh 

0.8'220 Control15 passed length 

O.S~20 LC ~ SLC,p-assed length 
0.6220 CM~MCZ p~s.sed length 
0,8220 EV _MC2-passed Umg!h 1 
0.8'220 GH_Ffl1 passed length 
0.3220 CM _MC1 passed -length 

0.8220 LC _ LCDSSLCC passed length 
0.8220 EV~HC1 passed fenglh 

o-.9220. FR_FRABCH-passed length 

0.8220 FR_U:FH-1 passed !engtfi 
0.8220 LC_LC3 passed length 
0.8220 GH_ ERC passed length 
0.8220 LC _ LCS passed lenglfl 

0.8220 GH _ ER:? passe-d length 
0.8220· lC_DCPS p-assed lerlQth 1 
0.9330 LC_SLC passe-d length 1 
0.9330 FR~FRCP1 passed length· f 
0.933() CM_MC2 passed tenglh 
M330 GH_FA1 passedfength 
0.9330 GH_ERC passed l:engffi 
0.9330 EV _J;C1 passed length 
0.9330 LC _LOS passed Jeligth 1 
0.$330 CM_ MC1 passed-length 

QA~~~~~ 



CETIS Summary Report 

Single Comparison Summary 

Analysis TO_ Endpoint Comparison Method 
04nl045·4625 length Squat variance t Two-Sample Tfi:st 
Q4.Q0<!6'"4625 length Equat:Va.riance t Two-Saffiph? Test 
04-0046-4625 LMgtll EquarVilriance t Two-SarrfPlaTest 
04-004€'4625 LO"l!th Equa!-Varlance-t TWo-Saitlpj"e. Test 
04-{1046~4625 Lefi9th Equal Varrenca t Two-Sa,fY\pfU Test 
04-0046'<·4625- Length Equal Valiance tT\vcr-Sampl& Test 
04-0046~4625. Length EqmtlNariance t Two-Sample Test 
04--0046-4625 Length Equal Var"tance t Two-Sampt.e Test 
04-0046~4625 Length Equarvariance t Two·Sampia Test 

04~0046-4625 Lenglf) Ey:ua!Vartaoce-t Two-Sample Test 

04-0046-4625 Lengtf"r EquplVariance t Two--Sample- Test 
04-0046'4625 length 'Equa!Va_rtance t Two-Sample Test 
04.U040-4025> leng-th tq~,~?!:\/ariance t Two-S_atnpl~ Ta.st 
04-0046·41!25 Leng!it E:quaiNariance t Two-Satn))fe Tmt 
04-1l046·4625 Length Equal Variance t Two-sample-Test 
04·0046-4625 l..ength Equat\iarlance t Two-Sample- Test 
04-Q0464625 Length Equa!Narlartce: t Two-Sample Test 
04·0046-4625 Let~gth Equal Vatlance t Two~Sampie Test 
04-00%-4625 Length Equal Varlance t Two..Sample Test 
04-004tH625 Length Equal Variance 1 Two•Sarnple Test 
04--0046:4625 Length t::quaiVarlance-1 T'IW'OmS:amj)Je·:Test 
04-()046-4625 1.!9nglh Equaf\larjanoo t Tvm·S'ampfe Test 
04-()046-4625 Length Equal Varlane-e: I '1~amp-Je i 'Q--St 

04-0046-4$25 Longth Equal Variance I 'l1i'~Cf-Sart\p.le Test 
04~6-462'5 Length Equai-Va(mm::~-1 Two-.S~mple·Tesr 

04-0046·4625 Length Equal Variance 1 T'WO·St~mpte. T~t 
04-0046·4625 Length Eqt1af Variance 1 Two-Sample Test 
04..0046A625 Length EquSJVarta.nce-t Two·Sampre :rest 
04·0046-4625 Length Equal Variance t Two~Samp!e Test 
04~046~4625 Length Equal Variance t Two~Sample Test 
04·0046-4625 1.!9nfj\\l Equat Vanance-1 Two--sarnj::l1_s Test 
04-00q6~4625 Le~th Equarvariance t Two-Sampl6: Tosi 
.04-0046.-46~5 Lengtl\ EquaLVarianct::-t Two-Sampte Test 
04-0046-4625 Length Equai_-Varlance t Twcr-SaXriJ?1!1 test 
04·0046-4625 length Equal Variance t 1\vo---Samp!t;t Test 
04·004$·4625 Wonglh Equal :Variance t Two--Sampt$ Te-st 
04·00464625 L-ar;gth Equai Variance- t iwer-Sairq::r!e- Test 
04-()04€·4625 Lenglh Equal Valiance t Two-&-rtnlple Test 
04-0046-4525 Length Equaf Variance t T'WO..Sample Test 
04·0046-4625 Length EquaiVar?ance t Two~Sample Test 
04-0046-4625 L;ength Equal Varjance 1 T\'10-Samp!e Te:st 
04c004fi.4625 lenglh Equal Variance t Two.S~ple Test 
04.0046-4625 Length EquaiVa:rianoo 1 Tv.-~a-mt)te TGst 
O+oo46·4625 1.!9ngth Equal Vadunce- t lwo:S·a;mp!e Test' 
04~0046~4625 LengTh EqualVari<mce 'i TWO·San"!ple Test 
04--0046-4625' L-ength EqualVarfanc;:: t ivm~Sample- Test 
04--0046--4625 L-englh EquS:t Variance! !'lfO-Sampt-e Test 
04-0046-4625- Length- Equal variance t Two~Sample Te-st 
U4.0046-4625 Length Equal Varl:ance t Tv1o-Satnpie Test 
04,0046-4525. Length Equal Variance 1 Two-Sample Test 
04:--{l;{}46-4625 Length Equal Variance t Two-Samp!e: Te-st 
04-0046·4625 Length Equai Varfance--t Tvro~Sarnpte Test 
04..00<46--4625 Length Equat Variance t Two-Sa:mtmr Test 

003-5St..:756-9 Ctl!S"' V1.9.4.1j 

Report Oat~: 

Test Coi:feliO: 

09 Dec-1915:03(p Sol 17) 

Control AI 05-8534-7552 

P-Vaiue Comparison Result s 
0.9330 LC~LCDSSLCC passedle.ogth 

0.9$30 Control passed lenll)h 1 
0.9330 LC_LCS passed length 

6.9330 FR_FRABGH passoo.Jength 1 
0.9330 EV_MC2 passed-length 

O.S330 Control15 passed length 

0.9330 GH_ER2 passed-lenglh 

0.9330 Control 20 passed lenglh 
0.9330 LC_DCDS passed fenglh 

0"';330 FR_UFR1 j>a:;sedleng1h 
0.9800 GH_ER>: p;issed fengll)' 
0.0000 Control passed length 
0.0000 GH_ ERG passed length' 1 
o,eaao FR_FRCPi passed lenglli 1 
0.9880 GK_FRI passoo length 1 
0.9880 FA_ UFR1 passed length 
0.9880 LC _ SlC passed length 
0.9880 LC~LG5 passed length 
0.0000 LC~DCOS passed length 

0.9880 LC_LC3 passed length-
O.SllOO FR_FRABCH passed ierJgth 
02800 COntrol20 passed-length 
0.9880 EV _ MC2. Passed length 

0.9800 LG _ LGDSSLCC passed length 

0.9880 CM _MGl passed length 
0.91380 EV _HC f pessed length 
o,saao Control15 passed length 
0,0000 CM_MG2 passed length 
o.saao CM_MC2- passed fenglh 

0.9800 LC _ LCS p.;>;ssed !englh 
0.988Q EV _ MC2 passed it:.mg!:f) 

0.9880 GH_FRl passed lenfj\n• 
0.9880 lC_DGDSpassed tenfjl~ 
0.9880 LC _ LGDSSLCC passed:lerlglh 
0.9880 LC_LC3- pass-ed length 
0.9880 CM _ MC1 PdSSad length 

o.aooo LC ~ SLC passed length 
OB8SO EV _ HGl passed leng\h 
0.9880 GH_ER2 passed length 

0.9880 GH,_ERC passed le-ngth 

0.9880 FR._FRCP1 pa-ssed length 
0,9880 Conlrol passed length 

0.13800 FR_FRI\BCH passed length 1 
Oc9330 Contwl 20 passed len-gth 1 
0.9800 Control 15 passed length: 
o.saso FR:_UFRl"passOOiength 
O.tl220 LC _ LCDSSLGG passed length 
M220 GH_ER2 passed length 
0.8220 COntrol passed length 

!L8220 EV _MC2 passed t:engtlt 

0,8220 FR_FRABCH passed !enQlh j 

0.8220 CM~MC2 passed length 1 
0,8220 Control15.pas-sed length ~1 

OAJ)e(>~I/Ff 



CETIS Summary Report 

Singh~. Comparison Summary 

Anatysi•ID Endpbrnt Compatf.son M$\ho.d 
04-0046-4625 U>ngth Equal Variance 't :r:wo:Sarople Test 
04-0046~-4625 Length Equal Vai'it:fnce t Two-sa:mp:~ TSst 
04-!l04lS-4625 length EqUAl Variance t !wo-sa·mP!G TeSt 
04-0046""4~25 Le1'iglh· E:qua!Varia~_ce t Two~sartrpie Test 
04-0046·4625 length Equarvanance 1 Two-sampt§ Test 
O<Hlll46-4625 Length Eqoa{ Vattanc:e t iwo-s·ani:ple test 
044l04B-4&25 Length Equal Varrotn_ce t Two-Sarilple Test 
04-0046-4625 Length Equal Variance t Two-Satrl'pfe Test 
04-0046-4625 Length Equal Vafiance t Two~sampie Test 

04-004!1-4625 Length Equal Va-riance 't TwtrSamj:}le- Test 
04-0046-4$25 Length EqtfaiVariance<t Two.Sainpie Tes~ 
04,0046~4625 Length Equa:rV~niance t Two-Sample Test 
04-004(1-4625 Length Equal Va:rlSnee t Two¥Sai"npte- rtrst 
04~0046'·4625 Le-ngth EqvalVMance t i'wo-Sampf&'TGst 
04~®46-4625 Length Ettuail Variance t Two-Sampl&Test 
04-0046·4625 Length Equal Variance t Two-Sariipfe_ T&s1 
04-ll046-4G25 Length !:qual varian-ce t Two-Sartipte<r est 
04·0046-4625 Leng1h EquS:l Vafiance t Two-Satnp!e Test 
04·0046-4625 Length EquSrvartance t Two-Sampie Test 
04-0046-4625' Length E_quatVariance t Two-Sa!Tip!G Test 
04-0046-4625 Length Equa1 Variance t Two~Sampte-Test 
04·0046-4625 Lef1ljlh EquatVattS:nce t Two-SEifn·pte-·Tsst 
04·0046-4625 L®g!h Equa!Varlanoo! T'ii¢-Bttffl-p!e Tos1 
04-00415<4625 · L<mjj!h EquBJ Vatiattc:e t Two-BB:hipiErTE!st 
04-004&,4625 L<mt~!h EquaiVMance t Tm-Sample Test 
04-004(1-4625 Length Equal Varmnee1 T-Sample T ast 
04-0046-4625 L<lllglh Equa1 Variance t Two~Samp!e_Test 
04-0046-4625 Length Equarvatiance t 1"\vooStmYPie Test 
04~0046-4625 length Equa1Variance.t Two·Sample- Test 
04-0046·4625 Lenglh Equaf Variance t Two-Sample Test 
04-ll045,4625 Leng1h Equat Variance t Two..Sainple-Test 
04·0046-4(125 Le1\gth Equal Vai'latJce i Two-SampleT est 
04-0046·4625 Length EquaJ Variance t iwo--Sa:mp!e--Test 
04~004&-4625 leflglh Eq·ual Vatianoot rvro.sa.mpie Tiist 
04-0046-4$25 L!!tlg1h Equci:t Vatiante t Twe--Safhpte Test 
04"0046-4625 Length Eq~l Vatiance t Two-Sa:tr{pls- Test 
O•H046-4\325 Lellgih EqU.iil Varillnce t Two-Sample-Test 
04-0046°4625 Lei1glh Equal Variance t Two-Sample Test 
04~0046~4625 Leogth Equal Variance t ~Sample Test 
04-0046-4625 Lellgth EQuat-VarianC€ t Two-Sampte Te:st 
04·0046-4625 Length Equal Variance tTvro-Sample Tast 
04-00464625 Length EqualVai'iance t Two-Sample-Test 
04·0046-4625 Lenglh Equal Variance 1 Two-Saffipln Test 
04-0Q4&4625 Length Equal Variance t T'<'iO-SampiG Test 
04-!l04lS-4625 length Eqt.etVaiiance_t Two-Sample Test 
04·0046-4625 Lenglh Equal Varianc-e 1 T\VO"Sampfe: T:est 
04o004&-4625 Le-ngth Equal Variance t Tv/0"-Sampte 't~;U;;t 
04-0046-4625 Length Eq-ual Varia~ t Two-Sample Test 
04-0046-4625 Length Equal Variance t Two-Sample Test 
04..0046·4625 Length Equat Variance t Two-Sample Test 
04~0046-4625 L-engU1 Equal Valia-nce-~ Two-Sample Test 
04-0046'4625 Length EquarVanance t Twv-Sampte Test 
04-0046-4625 Leng10: Equal Variance t Two~sarnpte Test 

003-581-75&9 CETism v1.9.4.11 

Report Date: 09 Dec-19 15:03 (P 9 of 17) 

COntrol A I 05-8534-7552 Test CodeftD: 

Naumus Environme-rttat Calgary 

?Nalu-e: Com-partson Ae.sult s 
0.8220· CM_MC1 passed length 

o.a220 LC _ SlC passed length 

0.8220 Control 20 passed length 

0.8220 LC _ LC3 passed length· 

0.8220 LC_DCDS passed length 

0.8220 FR~FRCP1 passed length 

0.8220 LC _ LCS pass-ed length 

0.8220 EV _ HC1 passed length 

0£220 GH _FR1 passed length 

"0,8220 FR_UFRl passed lengtlr 
0;0020 GH_ERC passed length 
0.9159: GH_ERC passed tl!llg(!r 

0"9159 GH_FR1 -pas:s:Cd !oOgth· 
0.9159 CM_MC1 passl\d.le!1!Jih 
0,9f59 Control 20 Passed let'igttt 
0.9159 FR_UFRt pasiled l<mjjth 

0"9159 EV _HC-i pass.w length 
0.9t59 FR_FRABCH passed length 
0.9159 EV _ MC2 passed length 

0,9159 Control 15 passed length 
O.!H59 LC _ OCDS passed- length 
0,9159 FR_FRCPt passed fength 
0.9159 LC_SLC passed length 

0.9159- LC _ LCDSSLCC passed long!n 

0.9159 CM_MC2 passed length 
0.9159 GH_ER2 paMed length 
0.9159 LC _LCS passed length 
0.9159 LC __ LC3 passed length 1 
0.9159 Control J)'assro !englh- 1 
0.9751 FR_ UFR1 passed l&rrgrti 
0,9751 Control 15 passed length 
0,975'1 C-ontrol 20 passoo length 
0.9751 CM _MC2 passed length 
0.975! LC _ LC3 passed !•n!)ln 
0.9751 !"/ _ MC2 pus>!ld lertgth 

0"9751 Cortfrol passOO length 
0.9751 LC _ LCDSSLCC passod.!ength 
0.9751 LC,.LC5 passed length 
0.9751 GH_ER-2 passed length 

0.9751 FR _FRCP1 pass9d length 
0.9751 GH _ERG passed length 
0,9751 EV _ HC1 passed length 1 
0.9751 GH_FR1 passed length 1 
0.9751 FF1_FRA.8CH passed lSnglh 
D-,9751 LG _ DCDS p-assod. length 
0.9751 CM~J~C1 passed ·length 
0.9751 LG •. SLC passad length 
0.9330 LC _ SLC passed length 
0.9330 GM_MG1 passed length 
0.9330 GH_FR1 pass:e:d length 
0.9330 Control 20 passed !engtfr 
0Jl33Q LC _LCDSSLCG passed length 
0.9330 EV _ HCi passed length ~ 

QA,i)cc:--z?:./ J'f 



CET!S Summary Report 

Stngle Comparison Summary 

~alystsiD __ EfJdpoint Comparison Method 
04-0046-4625 Leng1h Equa!Varlaooe t Two-Sample Too:t 
04-0046-4625~ Lenglh Eqoat Variance t Two-Sample· Test 
04~tiD46·402l5' Length Eqo<¥ Varia.ncoe t Tvifo-Sampre Test 
04-0046'-4625 Length EquEtt Variance t lWO-Sa:ntpls Test 
04-0046-·4825 Lengttj Equat V~tiance t Two-Sample Tes1 
040046-4"025 Length EquaJ Variance tTWo-Sample iest 
04·0046-4625 Length Equat Variance l Two-Sample Test 
04·0046-4625 Length Equal Variance t Two-SamplG Tt~st 
'04·0046-46.25 Length Equal Variance t Two-Sample Test 
04~0046~4625 Length Equal Va(fance tTwo-Sample Test 
'04"004646-25 Length Equal Variance t Two.-Sample Test 
04-0046'-4625 length EqualVortance l Twcr-Samp!e Tes( 
04·0046-4025 Lengm 'Equal Variance t Two-Sample Test 
D4-0046-4625 Length EqUaJ Vattance tT\No·Sarttp!e Test 
04-0046-4025 lerl!ll11 Equal Variance t Two-Sample Test 
04-0046-4625 Length Equal-Variance t Two-sample Test 
04·004&-4625 Length Equal Varl.ance t Two-Sample Tesl 
04-00464625 Length Equal -Vartance t Two-Sample Test 
04.0046-4625 Length Equal Variance t Two-S<>mple Test 
04·0046:4625 Length Equal Variance t Two-Sarnple Test 
04-00464625 Lengfh Equal V~riance t Two-Samp!e Test 
04·0046-4625 l:t.."ngth Equal Variance t Two-Sample Test 
04-0046·4625 Ler.gth Equal Var.a:n;;;e t Two-Sample Test 
-'04~0046·4525 Lengtfi Equal Variance t Two-S<imp!e Test 
0:4-00464625 Length, Equal.Vrulatrce t Tv.tr:rSa:mp!e Test 
04-0046-4625 Length Equat Vrufance t Two~sarnple Test 
04·0046-4625- Le-r.gth Equal Vali-ance t Twu~Samj)!e Test 
04~0046·4625 Length EqUal Vaflartce tTwo-Sampte Test 
04-0046--4$25 Length Equal Variance f TWo-Sample Test 
04·0046-4625 Length Equal Variance t Two---Sample Test 
04·00-46~4625 length Equal Variance t Tvro-Sample Test 
04-0046·4625- Length Equa! Variance t Two-Sample Test 
04-004&4625 length &!tJaf Variance t Two-Sample Test 
'04-0-046-4625 Length Equal VarJanco t Two-Sample Test 
04~0046·4625 Le11gth Equat Valiance t Two--Sample Test 
04--0046-4625 Length Equal Varianc-e t Two-Sample Test 
04-00464:62:5- Let'.gtn Equa! Variance t Two~Sampte Test 
04-0046-4625 Length Equa!Vat!:ahce f Two·Samp!e T-est 
04·0046-4625 Length Equal Varl:ance t T~Sample Test 
04·0046-4625 Ler.gth Equal Va(tance t Two-Sample Test 
04·0046-4625 Length Equa! Variance t Two-Sample T-est 
04-0046-4625 Lenglh Equal Variance t Two-Sample Test 
04·004&-4625 Length Equal Variance tTwo-$ample Test 
04-004$.4625 Length Equal Variance: t T-#0--Sarnple Test 
04·0046-4625 Loog\h EquaLVaMnce 1 Two-Sample Test 
04·0046--4625 length €qual Vart:anca t T~Samp!e T-est 
04-0046~4625 Length Equai Variance t Two~Sampte Tesl 
04·0046-462-5 Length Equal Variance t Tv.'0-8ampl-e Test 
04·0046-4625 length Equal Variance t T~vo-Sarnple Test 
04·004€-4625 Length Equal Vartance 1 Tvro-Sample Test 
04..0046·4625 Lengt-h Equal Variance t T\ir'V·Sample Test 
04-00464625 Length Equal Variance t Two-San:;pl!3- Test 
04.004$-4625 length Equal Valiance t Two-Sample Test 

003-581-756-9 CETIS'M v1.9.4.1 i 

R~port Date: 09Dec-19t5:03(pi0ol17) 

Control_ A 1 05·8534-7552 Test Code;10: 

Nautilus Envirol"'i'T'n~:ntal "Catgary 

P-Value Comparison Result s 
0.9330 LC _ LC3 pasSed length 

0.9330 Control 15 passed length 
0.9330 EV _MC2 passed tength 
0.9330 FR _FRCP1 passed le'flg1h 
0.9330 Gonlrol passed rength 
0,9330 LC ~ DCDS passed length 

0.9330 Cl'vt_MC2 Passed length 
0.9330 LC_LC5 passed length 1 
0.9330 GH~ER2 passed length 

0.9330 GH_ERC passed length 

0.9330 FR_FRABCH passed length 
0.9330 FR_UFR1 passed length 

0.0080 GH_FH1 passed length 
0.9llll0 LC _ LCS ~ssed length 

0.8880 FR_UFR1 passe-d length 
0.9880 LG_LC3 passed length 

0.9880 LC_ocos passed lenglh 
0.9880 control 20 passed tength 

0.9380 FR~FRcPi passed length 

0.9880 LC _ SLC passed leng!h 

0.9880 GH _ERG- passed length 

0.9880 CM_MCZ-passed !ertgth 
0,988() FR_FRABCH passed length 

0.9300 LC _ LCDSSLCC passed l&ng!h 

0.0080 Gol"'trOI pass;;d length 

0.9880 GH_ER2 passed length 
0jl880 Gontro115 passed length 
0.9880 EV _ MG2· passed length 

OJJSSO CM_MC1 passed length 

0Sl880 EV _HC1 passed length 

0.0670 Control 20 passed length 
0.0670 Conlrol passed length 

0.0670 EV ~HCt passed length 
O,OS1o LC _ LC3 passed length 
0.0070 GH._ ER2 passed length 
0Jli570 FR_UFA1 passed IMglh 

0.0670 GH~ERC passed length 
0.0070 FR]AASCH passed lerl!llh 

O.llo70 LC _ LCS passed length 

0.0070 LC_OCDS passed length 

0.0670 LC _,SLG passed length 
0.0670 CM_MC2 passed length 
0.0070 FR~FRCP1 passed length 
0.067\J LC _ LCOSSLCC passed length 

iJ.06?0" GH_FRi P.assEid length 
0.0670 COntrol 15 passed fength 
0.0670 CM_MC1 passed !ength 
0.0670 EV _ MC2 passed length 
0.9880 LC_LC5 passed length 

0.9880 FR_FRCP1 passed Iength 

0,9880 FR_FRABCH pass£0 length 
0.0080 Controf 15 pas-sect ler,g1h 1 
0.9880 'GH_ERC.passed length ~1 

J~r QA /Y?-VJ/11 Analyst: .).;: 



CETtS summa!)l Report 

Fathead minnow tpimephate.s promela&) '3-2.-d survfvaf and growthtett 

Single Comparison-Summary 

Ana_lysfsiO _Endpo{J1t 

04·00464625' Lang1h 

04·0046~4625 Length 

04·0046-4825. length 

04·00464625 Length 

04-0046"4625 Lenglh 
04'00464625 Length 

04-0046-4625 Lenglh 

04·0046-4625 Length 

04:0046.:4625 Length 

04-00464625 LenQ!l\ 
04-00464~25 Lenglh 

04-004!M625 Length 
04-0046"1625 Lenglh 
04-004~"4625 Length 

04·0046•4&25 Leng:lh 

04-0046-4625 leng1h 

04-0046-462.5· Length 

04.0046-4625 Length 

04-otl46~46QS- Length 

04~0046-4625- Length 

04>00:46-4625' Length 

04.0046"!625 LengU\ 

04-00'46 .. 4625 length 

04'0046-4625 Length 

04·004Sdfi:S25 Ltmgth 

04'0046-4625 length 
04'0046462S Length 

04'0041M625 Uln!}1h 

04-0046~$25 length 

04·0046'-4625- Length 

04-0046-416-25 · lOngih 

04-0046·4625 Length 

04-00'16-4625 Ll>ng!h 

04-00'ffi.4625 Length 

04-004&-4625 Lehg!h 
04-0046'-4625 L~M9lh 

04-0046--4625' Length 

04-004$·4625' Length 

04..004$-4625 length 

04-{}{}46-4625 Length 

04-t;i046·4625 Length 

04-0046-4625_ Length 
04-0046-4625 ~ng!l\ 

040046,4625 length 

04-0046-4625 Longth 

04-0046'4625 Length 

04.00464625 L-ength 

04-ll046,4625 Length 

04-0046,4625 ~ngth 

13-9327-2-35$ Meari.Oty'Si6m~s-mg 

13-00:27~2S55i- Mean ory-Btomass-mg 

1S.9327..,23SS--Mliian Ory:Siomass-mg 

13-9327-2355 "'ean Dry Blomass'mg 

003'581-756-9 

Comparison Method 

Equal-Variance t Two-Sample Test 

Equal Variance t Two-Sample Test 

Equal Vatiance t Two-Sample Toot 

EqUal Variance t Two-Satii'pte."teSt 
E:Qila1 variance t Two-..sampie Test 
E. quai Vanance 1 Two-S~mpta TBst 

Equal Vari-ance 1 Two-Sampte:Test 

Equal Variance tTwo-Sanij:JteTest 

Equal Variance t Two.Sa.11pfe Test 

Equal Variance t T-.vo--Sample Test 

Equ-alVaffance t Two.S8tiij:)te Test 

Equal Variance 4 Two-Sample ·T-est 
Equal Variance t "fWo-Sampl~? Tost 

EqualVa:rlancx:! t Two-Sampl~ tem 
EquaJ Variance t Two-Sampfe Test 
Equal Variance t iwo.sample-f~$1 

Equal Variance t Two-Sampter-Test 

Equal Variance t Two·Sarnpre Test 
Equal-Variance l Two-Sample·Test 
Equat\tariance t Two-Sample Ti!!;t 
Equal Variance i Two-Sample lest 
Eq-UaJ Varfar;ce 1 Two-Sample Tes1 
EqualVa-nanc:e t Two .S-ample Test 
Equal Variance t Two-SW'np{G Test 
Equal Vatiat'ictt t 1\vo.sampt~ Test 

Equat Vaflance .t Two-Sample- Test 
Equal Variance tTwo.SafJ1p1e--Tes1 

Equal Variance t Two-Sampfe Test 
Equal Variance tTwo~Samp!e Test 

Equal Valiance t Two-SamPle Test 
Equarvarrance tTwo-sample Test 

t:qual Variance t Two-sample-Test 

Equal Va-riance t Two-Sample Test 

EqualVanan~ t Two-sarnpre T-est 

tqual Variance t Two-sample TeSt 
Equai Variance t Two-Sample Test 
Equal Variance t Two-Sampl~ Test 

Equal Variance t Two-Sample Test 
Equal Variance t Two-Sarilpfs T~ 

Equal Variance ! Two-Sampl-e Test 

EqUal Va(ia('lce t Two-sarnpte Test 
Equal Variance t Two-Sample TeSt 

EquaiVat1ance t Two-Sampt& Test 

Equal Variance t Two-Samplu Test 
Equal Vatiance t Two-Samp!erTest 

EqUal V:ct:rfance t Two--Sami»e Test 
Equal VattancetTw-o-.sampte- Test 

Eq:uaf Var"rance t i>-.'O·&imp!e Test 
Equal Variance t Two-sampl-e Tesl 

Equat Variance t Two~SSmpleTest 

Equal Variance t Two-sample Test 
EquaiVatiance 1 Two.SB:inpla T-esl 
Equal Variance t TvrocSB.mp!G Test 

CETIS"' v1.9A. 1i 

Report Date: 09_Dec·1!115:03 (p 11 of 17) 

Gontrot_A 1 05-8534· 7552 Test Code!lD: 

P-Vatue 

0.9880 

0.0080 

0.9880 

0;9880 

0.9880 

0.9880 

0;9880 

0,9880 

0;9000 

0.9880 

O,BllSO 

O;BllSO 

O.BllSO 
1:0000 

1.0000 

1,0000 

1.0000 

1<0000 

1.00b0 

1.0000 

i,OQOO 

1.0000 

1.0000 

LOIJOO 
1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

.1.0000 

0.1780 

0.1700 
0.1780 

O.t780 

0.1780 

0.1780 

0.1780 

0.1780 

0.!780 

0.1780 

0. !780 
0.'1780 

0.1780 

0.1780 

0,1700 

0.1700 

0.1780 

0,1780 

0.7250 

0,7260 

0.7260 

0.7260 

N~Utlfus Environmental Ctdg:ary 

GH_EFl21JaSSed .length 

LC _LC3 pa..ll!llenglh 

LC _ SLC passll!llenglh 

GH_FAi passll!l tongth 

EV~,HCl passed ltmgth 

FR_UFRt-passsd fe-n-gth 

CNt_MC2 passed length 

Control paSsec:Heilgth 

Control ·20 passed length 

CM _MC't pasSed' lenQih-
LC _ LCDSSLCC passed' length· 

EV _MC2 passed fength 

LC _DCDS pas•ll<l length 
LC _ocos passll!l ieogth 
GM_MC2 passed lenijth 

E:V:_MC2 passed length 
LC._,SLC p-assed-tength 
E\CHG1 passe<ffur)gth 
GH_ER2 passa'd rength 

LC _,LGa passecUength 

GH ~ERG passed length 
LC _LCDSSLCC passed lenglh 

GH _FHi:' passed ·fength 

CM_MCi p3ssed length 
FR _ t!Fft1 passed length 
FA_Ff1ABbH-passed length 
LC_LCSpaSsed !€nglh 

FA _FRGP1_ passedtonglh 
COntrol 20 passed lengttr 

Control15 passetllenQth 
Control passed-length 

LC_DGDS plJSSed !ooglh 
LC_LG5 passedlonglh 
LC _ SLC {>a$$ll!ll!!nQ!l\ 
Control 20 passed lertg:th: 
LG _ LGDSSLCCpaswd length 

LC_LC3 passed length 
FA_ UFR1 passll!lleng!h 

Control- passed length 
CM:_MC1 pass-ed length 

C~JLMC2 passed lenQth 
COntto! 'IS--passed tenglfr 

FfLFAABCH passed _length 
GH _FR1 pass-ed H:mg[h 

GH_E'AC p-assed !et19lh 

GH_ER2 paSSed length 
EV _HGl passed fength 
EV _ MC2 passed len-gth 

FR __ FRCPi passed length 

s 

1 

1 

GH'"" ER2 -passed mean dry b!Dinass·mg 1 

FR_FRABCH passed mean dry blomass-m 1 
LC _ SLc-paS-s.ad ntean dry b!Omass-mg t 

LC_LCOSSLCC passed mean-dry~ 1 

Analyst: _'-;, oA:..J2a-~) /1 



CE1!S Summary Report 

Fathead minnow (Pimephates promelas} 32 .. 0 survival and growth test 

Single comparison summary 

AnalysisiD Endpott:t~ _ 
13-·9327-2355- Mean Dry-Biomass-mg 

13·9327·2355 Mean Dry Biomass•mg 

i 3·9321-2355 Mean Drt B({jrili:lss~mg 
13-9327<:355 Mean Ory Btorrrass-mg 
i 3--9327 -2355' Mean Dry Eioma.ss-mg 

13-9327-2355' Mean Ory Siorru.tss-mg 

13~9327 -2355 Mean Oty Biomass-rng 

13-9327-2355 Mean Dry BJcim_asS'·mg 

13-9327-2355 Mean Dty BJOmaswmg 

i3-9327'-2S55 Mean Oty_-Biom<ls_£i,4ng 

13-9327-2355 Mean Dry Biomas'§.ffi!j 

i3-9327~2355 Mean_J)ry Bioma$$-n:;g 

13-932'7-:2355 Mean Dry Biomass·mg 

i3-9327·2355 Mean Dry Bioma_ss·mg 
13-9327-2355 Mean Dry Biomass-rng 

1-3~9327·2355 Mean Dry Biomass-mg 

13"9327-2355 Mo-an Dry Biomass-mg 

13-9327 ~2-355 Mean Dry Biomass-mg 

13-9327-2355 Mean-Dry 8tomass-mg 

13·-9327-2355 M-ean Dry 6iomass-mg 

13~9327-2355 Mean Dry-S!Otnass-mg 

"13-9327-2:3$5 -Mean Dry.-_alorn-ass-mg 
t 3-00.2/-~355 Me-an O_ljl-;!3;ipmasS:>mg 
1 3~27-2355 Mean Dry SiOmass-mg 

13~9327 -2355 -Mean _Dr}~""Bkimass~mg-

13"9327-2355 Mean O<Y-fli<>m<illS·mg 

i'S--9327-2355 Mean ory.sromass-mg 

13-9327-2355 Mean-Dry Siomass-mg 

13~9327-2355 Mean Dry 8tom-ass-mg 

13·9327 -2355 Mean Dry B,iomass--mg 

13..0027-2355 Mean Ory-S!omass-mg 

13-9327-23-5-5- Mean D!Y"810maslYmg 
i 3~9327 -2355 _ Meah D.l)I-Siomass:-mg 

13c9327 -2355 Mean Dry Bioma:ss-mg 
13-9327-2355 ~/lean Dry·Bioinass~mg 

13·9327 ·2355·. Mean-Dry 8iiomas~y 

13··9327 -2355 Me-an Dry Bfomass~mg 

13·9327 -2355 Mean-Pry Blomass~mg 

13-0027 ·2-355 Mean Dry Siomass~_mg 

13-93-27-2355 Mean Dry Biomass-mg 

13-93-27-23-55 Mean Ory -Bfomas,s-mg 

13-9327-2355 Mean Dry Biomass,mg 

13"9327 "2355 Mean Dry B!Omass-mg 

1~27-2>55 Mean Ory Bio(llliss,mg 

i 3-0027-235-5 -Mean: Dry B.fomass-mg 
13..SS27·235:5 Mean ory·_atc:ma:s&-mg 
13·9327·2355 Mean Dty-8iomass_~mg 

13-9327 ~2355 Me-an Dry Bi~ss~mg 

13·93-27-2355 Mean Dry Btomass-mg 

13-9327-23$ Me-an Ory'-Blomass-mg 

134327-2355 Me-.an- Dry 8i¢mass-mg 

13-9327-2355 Mean Ory Bio:mass-mg 
1'3·9327-2:355 Mean Dry Biomass-my 

003-SS:i-756-9 

~omparison Method 
Equal Var!a:nce·t Two--~at'np!e Test 

Equal Variance t Two-Sample Test 

Equal Varlt;ncri t rwo-SamPie 'fest 
Equal Variance- t Two-Sample Test 
Equal Variance t Two--Sample Te-st 

Equal-Variance·t Two"Sample Test 

Equal Variance t Two-Sample Test 

Eqmil Variance 1 Two-Sampl'e Test 

Equa~cva:riance 1 Twa~Sam-pfe Tes1 

Equal Variance i Two-Samp!e-lest 

Equ-at Va-riance t TWo.Sampt11 Test 

Equai Vatl-ance t Two-Samp!a1est 

Equ-al Variance .t Two-Samp!'a Tesl 
Equai-Variante l Two--Sampt~ Test 
EquatVarlan-ce t !wo-Sampl'e Tes1 
Equal Varlanca t T'vro-Sample Test 
Equal Vatlan-ce t Two-sample Test 

Equal Varianoo t Two-Sample Test 

Equal Variance t Two-Sample Test 

Equal Variance 1 Two·SampleTest 

Equal Variance :t Two,sample Test 

Equal Varianoo t !wo-Sn:mple Tost 

Equal_ Vfltiancs 1 iWO·Sampi-e :root 
Equal Va·riaMe 1 Two~Samp1e lest 
Equal Variance t Two-Sample Te-st 

Equal Variance t Two-Sample Test 

Equal Varianc-e 1 Two-Sample Tc-..st 
EquaJ Varianc-e t Two-Sample Test 

Equal VariancB t Two--Sample Tet:~1 

Equal Variancu t Two~Samp!e Test 

Equal Variance i Two-Sample T9St 
Equal-Variance I Tw-o-Sample Test 

Equal Valiance t Two-Sample Test 

Equal Variance 1 Two-Sample-r $$t 

Equal Variance t lwo-Sample Test 

Equal Variance t TwowSample Test 

Equaf Variance t Two¥Samp-te Test 
Equal Valiance t Two-Sampte Test 

Equal Va.rlanca t Tvro-Sampte Test 

Equal Variance 1 Two-Sample Test 

Equal Variance t Two-Sample-Test 

Equal Variance t Two-Sarhp!e-Te-st 

EquaiVar!a.nce t 1\Yt)·Sample lest 
Equal Variance t 'Two-Sample 'fest 
Equal Varlanc-e:t 'Two--Sample Tsst 

Equal Variance t !wo-sampl-eo last 
EquaJ Variance ·t Two--Sample Test 

Equa! Variance t Two-Sarnp!-e !:e-st 
Equa:! Variance t Two-Sample-Test 

Equal Variance t Two-Sampte Test 

Equal Variance t 'Two-SampfG Test 

Equal Varianc-e t Two,samp-le. i est 
Equal Valiance t Two..sarilp:!s: T-est 

CETlS"'-'-v1.~A.11 
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Test CodeRD:..: ___ .:_C:.:on=tro=t-oeA.:..icc0::5cc"85=3c..4"c..75::5::c2 

?Nafue 
0.7260 

0.7260 

0.7260 

0.7200 

0.72€0 

0.7200 

0.7200 

0.7200 

0.7260 

0.7260 

0.7200 

0.7260 

0.7260 

0.7260 

0.7856 

0.7856 

0.7856 

0.7856 

0.7856 

0.7858 

0.7856 

0"7056 

0.7856 
0.785& 
0.7856 

0"7858 

0.7856 

0.7856 

0.7856 

0.7856 

0.7856 

0.7856 

0.2092. 

0,2092 

0.2092 

0.2092 

0.2092 

0.2092 

0.2092 

0"2092 
0.2092 

0.2092 

0.2092 

012092 
0 .. 2092 

02092 

0.2092. 

0.2092 

0"2092 
0.2092 

4.2E-04 

<L2E-04 

4.2E"04 

NallftiUs Env!mnmontllt Calgary 

C9mparison Result s 
FFLUFR1 p-assed mean dry biomass-mg .1 

FR_FRCF1 passed mean dry blol)1ass-..mg 1 

CM_MCi passed me-an-dry-bl6mass-mg 1 
GH_FR1 passed mean-dfy·MoruSss--mp 

CM _ MCZ passed mean dry·biomass·-mg 
EV _ MC2 passed mean-dry-blomass,...mg 

LC_LC5 passed mean 'dry blomass-mg 

LC_LC3 passad-mean-dry.!Jlomass·mg 

GH_ERC pas-s-ed· mean dry.biomass·mg 

EV _HC 1 Passed mean dry b!om;a-ss-mg 
Control passed-mean i.lry bfomass~mg 

Con!ro! 15 pa,s~ed mean dry rnornass~mg 

lC_OCOSpass-ed rnearHil'y blomass-mg 1 
Gontml-20 passed friMtJ __ dry .bio-rnass-mg 1 

CM~MC1-pass-ed mean.!:lry biomass-mg 
GH _ E~C passed m£!f:ln' dry biomass··m:_g 

Control passed mean dry bioma-ss-mg 
LC_LC5 passed mean dry biomass-mg 

CM_MC2 passed mean dry biomass·ing 

FA_tJFR1 passed me-an:dry bJOmasso-mg 
LC _ SLC passed mean-dry-btor'n.ass·mg 

EV _MC2 passed mean dry bk';trlass--mg 
LC_LC3·passed mean d(y.biomass-mg 

GH_FR1 passed mean drytJiomass-mg 
Cont-rol 15-f-UlS..">ed mean-dry blaffiMS:,tng 

LC _DCDS passa<l mean dry tllom .. s"mg 

GH _ER2- passed mean dry bknnas&-mg 

FR_.FRCP1 passed moan dry bl-omas-s··mg 1 

LC_LCOSSLCC passed mean dry-btomass 1 

FR_FRA8CH passed mean dry bh?mas-s·-m 1 

EV _H.Ct passed mean:.d,-y,btomass~mg: t 
Controi2D passed m-ea1) dry·bi6rrJ:aS$4'"lig 

LC_LC5 passed mearuiry bfoma~1'119 
EV ~ HCl :passed· me:aq iJJy bfomass-mg 
LC _ SLC p-asS-ed mean dry b!orru):S~Hrtg 

EV _ MC2 passed mean dry bl6rt:!assAng 

LC_DCDS p:as-sez!·me.an dry b!orn;:rss·mg 
CM_MC'l pass·oo me-an--dry,bfomas:s-rog 
LC _ LC3 passed mean dry biomass·mg 1 

LC_LCDSSLCC passed-mean dry biomass 1 

CM _ MC2: passed mean dry b!-omass-mg 1 

Con1rol 20 passed mean -dry bfOmass--m.g 

GH _ER2 pasS\':!d me-an Ory .biom:a:SS"1r!9 
Conirol passed mean dry bjbmo.ss-mg 

FR_UFR1 passed rrla.an pry biomass---mg 
Control i 5 passed mean dtf-biomati.Ftng 

GH _ ERC pa,ssaa·meaq:dry b!Omass·rng 

FR.FRABCH passed moon dry b!omass~m 1 

FR _FRCP1 passea rmiari dJ:Y biomass~mg 1 
GH_FR1 passed trrean diy bH:Jmess,m_g 1 

LC_lCDSSt..CC failed mean-drybiomass- 1 

FR_,UFAl failed mean dry:biomass-mg i 

FR_FRCP1 failed mean dry blomas~ 1 • 

. OA: ()e?·Z?l} l"f 



CETlSSummary Report 

Fathead minnow {Pimephafes promefas) 32-d survntat and growth test 

Slngte. Comparison Summary 

Analysi.S -~D ... Endpoint _ 
13--9327~2355 Mean ory·stomass-mg 

I ::H3327 -2355 Mean Dry B!omass-mg 
13-9327-2355 Mean Dry·e~omass~mg 

l3-9:J21-2:355. Mean ory:Siomass-m~l 

i.!H$327~2355 Mean·DryBibmcfsS•n)Q 

13-9327~2355' Mean Dt)fBir.lrrtaSs~mg 

13~-9327 -2355 Mean Dry Bi6mas:Mng 

13...:9327-2355 Meat~: Dry B!omass-mg 
13-9327-2355 Moon Dty.Biomass..mg 

13..:9327-2355 Mean Ory·Bmmass-mg 

t3·B327 -2355 Mean Dry Bfomass-mg 

13-9327-2355 Mean Dry Bfomass-mg 

13-9327~2355 Msa:n Dry Bfomass-mg 
13-9327-2'355 Mf1a'rl Oty Blomass-mg 
t~H1327-2355 MeM Dry Bi-omass-mg 

13·9327-2355 Mean Dry Biomass-mg 

i;~F9327~2355 Mean Dry Biomass~mg 

13-'9327·2355 Mean Dry Biomass-mg 

13~9327·2355 Mean Dry Siomass-mg 
1:3-9327~2355 Mean Dry_!.~lo.mass-mg 

13~9327-2:355 Mean Dry Biomass-mg 

13~9327-2355 Mean Dry Biomass~mg 

13-00:27-2355 Mea;rr Dry 8iomass..mg 

13-932?-2355 Mean Dry Biomass~mg 
i3-$l327-2Z55 Mean· D'ry Glomass-mg; 
13,9327-2355 Moan Dry Biomas>·<Y!\1 

13-9327,2355 Mean D<y Blortlass-rng 

1~327-2355 Mean Dry BfOJ'r'jass--mg 

13-9327-2355 Mean ory·S!Ot'fiass-mg 

t3-93!t7 -2355 Mean Dry Blomass·rng 

13-93-27-2355' Mean Dry·Sfomass..rrtg 

13.-9327-2355 Mean Dry Biomass-mg 

13-93'27·2355 M6an Dry Bfori1ass-mg 

003.081--756-.9 

Comparison Metho<l 

Equal Vafiance t'Two-Sampte Test 

Equal Variance t iwo-SampleTesi. 

Equal Variance i Two-Sample Test 
E-qual Variance- t Two-sample Test 
Equal Vatrance I Tvro.:Sampte Tl?'St 

Equaci Va:"riance1 Two-Sample Test 
Equa!Variaoc:e t 'TVlo-Sample Test 

Equal Variance t Two-sample Test 
Equal Variance t Two-Samp!C Jest 

EquaJ Variance t Two-Sample Tesl 

Equal Variance t _Two-Sample Test 

Equal Variance t Two.Samp!e Test 

Equal Variance t Twt>·Samp!i& Test 

Equal Variance t Two-SampJe Tust 

Equal Variance t Two-Sample 'tftSt 
Equal Vatii.1nce t Two-Sample Test 
Equal.'Vatianw t Two-Sample Test 

Equal Variance t Two..Sa:mple lest 
Equal Variance 1 Two-Sample Test 
Equal Variance: t TvKFSample Test 

EQual Vari-anc:e1 Two-Sample Test 

Equal Variance t Two-Sample Test 

Equal Variance t Two-Sample Test 

Equal Variance t Two-Sampla Te$t 

Equal Variance t Two•Sampte. i&SI 
Equal Variance! Two-Sample Test 

Equal Variance t TWo·Sample Test 

Equ,al Va-riarTce t Two-Sample Test 

Equal Variance t Two-Sample Test 

Equal Va-riance t Two-Sample Test 

Equal Variance t Two-Sample Test 

Equal Variance t Two;Sample- Test 

Equat Variance 1 Two-Sample. Test 

CETIST'¥ v1.9k 11 
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Control A f 05·8534-7552 Test Codl:\'!10: 

Natitflus· EnVironmental C:algary 

P~Vatue Comparison Resuft s 
4.2E~ LC _ SLC failed mean dry blomass~mg 1 

4.2E-il4 FR _FRABCH iailed mean dry biomass-rng 1 

4.2E,04 LC _ LC3 fai1.etlme-at~ dry biomass-rng 1 

42E-04 Control ts·Tailed me-em dry biomass,mg 1 

4.2E-n4 LC ~_ocos fai!.e-0 mean ctty biohia:Ss·mg 1 

4.2F04 Control failed msart.Ury·bk!tna-SS~mg 1 
4.2E4}4 LC _LCS failed mean dry blomass-rng 

4.2E·04 Control 2()-.fal!ed mean dry b!omass~mg 
4.2E~04 GH_ER2 faile-d mean dry blomass·mg 

4.2E·04 CM _ MC1 f_ai!ed mean dry blomassumg 

4.2E·04 EV_HC1 failed mean dcy blomass~mg 

4.2E-04 CM_MC2 failed mean dry biomass-mg 

4.2E·04 GH_FH1 failed mean dry biomass-n-ig 

4.2E-04 GH_ ERe- falted mean dry biomass-mg 
4,2E~04 EV _,MC2 failed mean dry b1omass-rng 

0.0344 GH_FR1 failed mean dry bioma.ss-mg 
0,0344 LC _ LCS fa lied mean dry btomass~mg 

0.0344 EV ~ HC1 failed mean dry biomass~mg 

0,0344 LC_DCOS failed mean drybiomass-mg 

0.0344 GH _ ERC failed mean-dry biomass-mg 

0.0344 Control failed mean dry biomass-mg 

0.0344 LC ~LC3 faHed mean dry l:iiomass-mg 

0.0344 FA_FRCP 1 fruled mean dry b!omass~rng 
0.0344 COn!rol15 failed mean dry biomass-mg 

0.0344 CM~MC1 failed mean dry biomass;mg 

0.0344 LC _ SLC failed mean dry biomass-mg 
0.0344- Con1rol-20 fafle:d mtl!an dry blom.ass-mg 
0.0344 GM~MC2 failed me-an dry blomass-mg 

0.0344 FR"_UFR1 failed mean dry bfomass·mg 

0.0344 LC _ LCDSSLCC fa/ted mean dry blonitisS· 

0.0344 FR __ FRABCH falled.mean dry b-iomass-mg 1 

0.0344 GH _ ER2 lalle'Q mean dry biomass~mg 1 
0.0344 EV _ MC2 talksd mean dty bloma.ss-mg 

~ 
Analyst SS_.. OA/)t:cr?;J.j {tf 



CETIS summary Report 

fathead minnow -(PJmephali:s p-mm~-as}.-32.-d .survival and grawt-h t§t 

Hatch Rate ·summary 

Control 

Contryt 15 
Controt20 
FR_FRCPl 
FH_FRAB'CH 
FR_UFRi 

GH_FRl 
GH~ERC 
GHJ'R2 
EV_HCl 
EV __ MC2 

CM_.MC2 
CM_MCl 

LC _LCDSSLCC 
lC_SLC 
lC_lC3 
LC_DCDS 
LC_LC5 

tengl!l' Sumtn~'l' 

Sam Pie 
ContrOl 
control 15 
Control 20 

FR_..f'RCP1 
FR_FRABCH 
FR_UFR1 
Gi'LFR1 
Gf!_ERG 
GH"ER2 
EV_HC1 
EV,;.,MC2 
CM~MC2 

CM_MC1 
LC~ LCPSSlCC 
LG_SLC 
LC __ LC3 

LC_DCDS 

LC_LC5 

'003·581 ~756·9 

Code 

LC 
N 

MC 

Code 
LC 
N 

MC 

p:ount 
4 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 
4 

4 

4 
4 
4 

4 

count 
4 

4 
4 

4 

4 
4 

1 
4 

4 
4 
4 

4 
4 
4 
4 

4 

4 
4 

Mean_ 95% LCL 95% UCL 

1.0000 
1.0000 
1.0000 
1.0000 
0.9833 

1.0000 
0.983:i 

1.0000 1.0000 
1.0000 1 ,0000 
1.0000 1.0000 

1.0000 1 ,OOOil' 
M303 1.0000 
1.0000 1.0000 

0.9303 fO!lOO 
0.9633 0.9303 
0.9833 0,9303 
1:0000 1.0000 
M833 0.9303 
0.9833 0,9303 

0.9!l33 0.9303 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 
0,9833 0,9303 
1.0000 1.0000 

1,0000 
1.0000 

1.0000 
1.0000 
1.0000 

1.0000 
1.0000 
1-0000 

1-0000 

1.0000 
LOOOO 

Jtlenn 05% LCL 95% \JCL 
10.37 
10.21 
1tt2 
11,09 
j(),94 

10.28 

10.42 

1o.ll9 
10)59 
10:3 

10.55 
12,97 

10o59 

10;63 
9,67 
;o,ss 
9,967 

9.865 

~-837 10-91 
9,852 10.56 
9.864 

9.-639 
9.06 

9.624 

9.567 

9.993 
9.965 
9,937 

9.32 
9,561 
9:576' 

9.742. 

8.835 
10.28 
9.632 
9.068 

10,54 
12.55 

12.82 
10.94 
11:27 

1U9 
11,21 
10,67 
1!.78 
16,39 

1L8 
11.52 
10.5 

11.0B 
10.3 
!0.68 

M!n 

1.0000 
1.0000 
1.0000 
1.0000 
0.9333 
1,0000 

0.9333 
0.9333 

0.9333 

1.0000 
{}.9333 

0.9333 

0.9333 
1.0000 

1.0000 

LOOOO 

0.9333 

1.0000 

Miri 
9.87 
9.93 
9·93 
10 
10,08 
9.93 
9.93 

10.08 

10.07 
10 
9.92 
11 
9.85 
9,82 
9.2 

10.4 
9.73 
9.2 

CETIS~ v1,9A 11 

Report Date: 09 Det;-1915:03 (p 14 of 17) 

Contfol A i 05~8534-7552 Tt!St Code/10: 

Max 

1.0000 
1,000() 
i .0000 

1.0000 

1.0000 
1.0000 
1.0000 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1,0000 

1.0000 
1.0000 

1•0000 
1.0000 

1.0000 

10,513 
10.43 
1M 
12 

12.67 
10.83 
11 
11.09 

11 
10.54 
1L5 

15,5 

1.1.4 
11 
10.33 
11 
10.i5 
10.42 

Nautnus environmental Calgary 

Std Err 

0.0000 
0.0000 
0.0000 
o:oooo 
0.0167 
0.0000 
0.0167 
0.0187 
0.0167 
0.0000 
0.0167 
0.0167 

0.0167 

0.0000 
0.0000 

0.0000 
0.0167 
0.0000 

Std Dev 

0.0000 
0.0000 
0.0000 

-0.0000 
0.0333 
0.0000 

0.0333 
0.0333 
0:0333: 
o:t!ooo 
0.0333 
0.0333 
0.0333 

0.0000 

0.0000 
0,0000 

0.0333 

0.0000 

sta: err · sid bi:w 
0.1683 0.33ilil 
0.1109 0,2217 
0.1054 0,:2109 
0.4.569 0'.9137 

0.5907 1.181 
0.2061 0A122 

0.268 0,536 
0,2191 . 0.4383 
0.1957 0,3914 
0.1149 0.2298 

0.3358 0.77.16 
1.073 2.145 
0.3178 0,6356 
0,2791 0,5_5!12 
0.2623 0.5247 
0.1257 . 0.'2514 

0.1054 0.2108 

0.251 0.5021 

CV% 

0.00% 

0.00% 

O.OOo/o 
0.00%-

3.39% 

0.00% 

3.39% 

3.39% 

3~9% 
O.<llYlh 
3.39% 
3.39% 

3.39% 

0.00% 

0.00'% 

O.OOOk 

3.3~/.:. 

0.00% 

CV% 

3.25% 
2.17% 
2.67% 
8.24% 

10:80% 
4-.0i% 
5;14% 

4,-10% 

%_E.1fect 
o\06% 
Mil% 
0.0'(1% 

0.00% 
1.67% 
0.00% 

1.?7% 
ij3~£ 

1.67% 
O.<ilYlh 
i.S?% 
1,67% 

1.67% 

0.00% 

0.00% 

MO% 
1.67% 
Q,OO% 

0,00% 
1,61% 
1.66% 

·6-.94'% 
~5..47% 

O.S~k 

-OAS% 
-3,06% 

3.70% ·2.07% 
2.23% D.67% 

7.32% -1.69% 

16,53% ·25.09% 
6.00% 

5-$% -2,41!'-1> 
5.43'16 6:77% 

2.35% ·2".99% 
2.11% 3.90% 

5.09% 4.89% 

Analyst: Ss 



CETIS Summary Report Report oatt\: 09 Dec-.19 15:.03 {p 15.01 17) 

TestCodeJlO: Conttol AI 05-8534·7552 

Fathead minnOW {PJrnepli:SJes prometa$} 32-d survl\l'a! and :growth test Nau!!lu$£nvlmnm•nm1 Calgary 

Mean Dry Blomass.mg Summary 

Samplt;l Cod_e~ Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

Control LC 4 2.-439 2.272 2.606 2.335 2.584 0.05251 0.105 4.31% 0.00% 
Control 15 N 4 2.249 1,863 2.635 1.937 2.528 0.1214 0.2428 10.80% 7.78% 

control20 MO 4 2.431 2.169 2.693 2.304 2.66 0.08231 0.1646 0,77% 0,31% 

FR]RCP1 4 2.073 1.77 2.375 1.877 2.333 0.0949 0.1898 9.16% 15.01'% 
FRJRABCH 4 2.257 1.978 2.535 2.148 2.518 O.<l876 0.1752 7.76%. 7.47% 
Ffl_UFR! 4 2.201 2.068 2333 2.115 2.315 0.04l6~3- . 0.08337 3.79'% . 9;15% 
GH]R1 4 2.308 2.023 2.593. 2.04 2.416 0.08958 0.1791 7.76% 5.36% 
GH_ERC 4 2.368 2':141 2.596 2.227 2.56 0.07152 0 . .143 6.04% 2;88% 
GH_ER2 4 1.998 '1.1137 2.8$ 1.252 2.458 0.2613 0.5227 26.15% 18./l!i';£ 
EV_HCi 4 2.061 1.541 2.582 H7u 2.43 0.1636 0.3271 1'5.87% 15.47% 
EV_MC2 4 2.16 1.653 2,667 1.743 2.518 0.1592 0,3184 14.74% i1AS% 
CM_MG2 4 L:l59 1:.ns 1.541 1.252 1.491 0.05698 0,!14 6.36%' 44.26"A> 
CM~MC1 4 2.158 1.815 2.501 1.900 2.481 0.1078 0.2155 9.99% 11;52% 
LC_LCDSSLCC 4 t.792 1.456 2.127 1,59 2.078 0.1056 02111 11.79% 26,54!Jfi 
LC~SLC 4 1.517 05389 2.495 0.686 ~.109 0.3074 0.61'47 40.52% ~7.191& 
LC_LC3 4 2.32 2.138 2.503 2.203 2.449 0.05739 0.1148 4.95% i}:$5% 
LC_DCDS 4 1.669 L35 2.389 1.554 2.29 o.tsa3 0.3266 17.47'% 23.35% 
LG_LGS 4 2.038 1.638 2.237 1.859 2.149 0.06255 0."1251 &.14% 16.44% 

003~581-75&.9 C,ETJSW \f-L9.4.11 



CETIS Summary Report Report Date: 09 Dec-19 15:03 (p 1$ ot 17) 

Test CodeJlO: C:OntroLA I 054!534-7552 

Fathtad mihnow·wJm-(tphates prome-~as) 32-.d survival and groWth test Nautilus Environmental Caf\lary 

Hatch Rate Detail 

Satnpie Code· Re:p 1 Rep2 _Rep a Rep4 

co.rnro·l LC 1.0000 MOOO 1.0000 LOOOO 
Control iS N LOOOO 1.0000 1.0000 1.0000 

contro12o. MC 1.0000. 1.0000 1.0000 1.0000 

FR_FRCPl MOOt) i.WOO 1.0000 1.0000· 
FR_I'RABCH 1.0000 1.0000 LOOOO 0.9333 

FR~UFRI 1.0000 1.0000 1.0000 1.0000 

GH_F81 1.0000 1.0000 0:9333 1.0000 

GH_ERC 1-0000 0.9333 1.0000 1.0000 
GH_ER2 1.0000 1.0000 0.9333 1.0000 

EVJIC1 1.0000 1,0000 1.0000 1.0000 

EV_MCZ 1.0000. 0·9333 10000 1.0000 

CM_MC2 0.9333 1.0000 1.0000 i.OOOO 
CMj\lCl 1.0000. 1;0000 1.0000 0.9333 
LC_lCOSSLCC 1.0000 1.0000 1.{)000 1.0000 

LC;..SLC 1.0000 .!.0000 1.0000 1.0000 

LCJcC3 1.0000 1.0000 1.0000 1.0000 

LC~OCDS 0.9333 1.0000 1.0000 1.0000 

LC_LCS 1.0000 1.0000 1.0000 1.0000 

Length Detail 

Sample Code Flop 1 R"'> 2 Rep3 Rep-4 

Control LC 10,58 1054 10.5 9.87 

Contro115 N 10.33 9.93 10.43 10.13 

Cotttroi20 MC 1M 9.93 10.14 10.33 
FR_FRCP1 12 10 10.7 11,0f 

FR_FRABCH 10.7 12.67 10.08 10.31 
FR_UFR1 iO 10.36 9.93 10.83 
GH_FRi 11 10 10.75 SJIS 
GH_ERC 10.9 10.08 10.69 11.09 
Ghi_ER2 11 10,55 10.73 Hl07 

EV_HCi !0."27 iOA to 10.54 

EV~MC2 9.92 11.5 9.92 10.!15 
CMjJC2 14 11 !1.4 15,5 
CtiLMC1 i0,6 9.85 11.4 10.5 
LC_LCDSSLCC 11 9.82 10.7 1 t 
lC~SLC 9.3 9.2 10.33 9.85 
LC_LC3 10.73 11 W.6 iOA 

LG_DCDS 10.14 9.85 9.73 10.15 
LC_LC5 10:42 9.92 9.2 9;92 

003-581·75&-S CETfSYM V1.9A.11 Analyst ::: _·J 



CETIS Summary Report Report Date: 09 Dec.19 15>03 (p 17 of 17) 

Tasl COOe!ID: Control_ A J 05-8534-7552 

Fathead minnow {PHnephates pfomelS:s) 32~d survival and growth test Nautltus Environmental Calgary 

MEan Dry Blomass~g Detail 

Sa~_ pi~ Code R~p1 Rep2 Rep3 Rep4 
COntrol LC 2.335 2.403 2.004 2.432 

Controf 15 N 2244 1.937 2.528 2.287 

Controi20 MC 2A42 2.304 2.319 2,86 

FR_FRCP! 2.049 1~B77 2J)31 2.333 

FR_FRABCH 2.:i69 2 .. 148 2.191 2518 
FR_UfR1 2.!89 2.184 2.315 2,115 

GKJR1 2.381 2.394 2.416 2.04 

GH_ERC 2.227 2.301 2.56 2.385 

GH:_ER2 1.252 2,071 2213 2.458 

EVJ-fC1 1.935 2.205 1.676 2.43 

EV_MC2 2.!81 1.743 2.197 2.5!8 

CM_MC2 L417 i252 1.277 1.491 

CM_MC1 2.162 1.989 2.02 2.461 

LC_LCDSSLCC 1.81 1.59 1.688 2.078 

LC_SLC 1.457 o.oo;; 1.816 2.109 
LC_LC3 2.Q47 2.;3@ 2.449 2.203 

LC_DGDS '1.554 1:955 1.679 2.29 

LC_LC5 2.006 2.056 2.149 1.859 

Hatch Rate Blnomtals 

Sample Code: Rep 1 ~epz Rep_3 Rep 4 

Corttro! LC 15!15 15!15 15/15 15/15 

Contro-l i 5 N 1S/f5 15115 15/15 15/15 
Control20 MC 15/15 15/15 15115 15/15 
FR_FRCPl 15!15 15/15 15/15 15/15 
FR .. FRABCH 15115 15/15 15/15 14!15 
FRUFRl 15/15 "!5/15 15/15 15/15 

GH.J'R1 15ft5 15/15 14/15 15/15 
GH_ERC 15/15 1"4/15 15i15 15/15 
GH_ER2 15/15 15/15 14115 15/15 
EV_HC1 15/15 15/15 15l15 15/!5 
EV_MC2 fS/15 14!1$ 15i15 15/15 

CM_MG2 t4i15 15/15 15/15 15!15 
CM~MC1 15115 15/15 15115 14/15 
LC _ LCDSSLCC 15!15 15/15 15115 15(i5 
LG_SLC 15/15 15/15 15/15 15115 
LC_LC3 151!5 15/15 15/15 15115 
LC_DCDS 14!15 15/15 15/15 15115 
LC_LC5 15!15 15/15 15/15 15/15 

~ 
003-581-756-9 CETJSTM v1.9A.11 QA~-p_,~ !"f 



CET!S Summary Flaport Report OatG: 

l',_·;:ci:_ 't-t~,1kVYP'\ \'"i.,-iJ.o">v"l ~h..;..-~"'t::::A Test CO<li:~J11>: 
26 Nov~t9_ 0$:15 _(p 1 of 8) 

Control_ B I 09·2023·:6021 

Batc:h fO~ 07 -605-5·6849 
stan Pate; 22 Aug-19 

EridlilgD>il;' .~3 Se!J'.19 
TMt Length; 32d 011 

SaffipJeCode: 

C6ntrol15 

FR_FRCPi 
F~_FRABGH 

FR_UFR1 
GH]R1 

GH_ERC 

GH_Ef\2: 

EV_!iC1 

EV~MC~ 

CM_MC2 

CM"MC1 

LC_LCOSSLCG 

LC_SLC 
LC_LC3 

LC_DCOS 
LC LC5 

Sampia:·Code-

Con~ ·15 

FR_FRCP1 
FR_FMSGH 

FR_UFR1 
GH_FR1 

GH_ER-C 
GH_ER2 

EV_HC1 

EV_t·ilC2 

CtvU<4C2 
CM_MCi 
LC_LCOSSLGC 

LC_SLG 

LC_LC3 
LC_DCOS 
LC_LC5 

Sa!llj!!e ID 
,~:S()ig 

04-ll()$4.759:! 
!+5l)i)2C7$$7 

l9.fQl!!J'l5900 
19~W,il154 

12-®73~7620 

00·2042.0027 

12'0628·21 29 
'17·3::?43-2958 
TG-:nz-t-sass 
11-8121!:·5&45 

12'-a:tn-2482 

02·2Sfi4cS518 
1 0-3'790~9462 

lO-ll2Zl<l':303 

Ma_terlaJ:TYF:& 
Water__;:>ample 
Watet.S<intpfe 
Watet_Samp!fl 
Wa_ter sample
Wa!er Sample 
Wa!er.Sample 

Wa!er Samp!e
Wa!er.Samp!e 
We!er-Sample 

Watei -Safnp!e 
Wt~ter sample 
Waler Sample 
W&1st-oSam?}0 
Wate·r·sample 

W.a.ter:SariJ~ 
.Water Saillpl'e 

Single Co-mpariscil summary 

.Analysis: 10 Elvlp-oln1 
02·559Sc:J'3-25 StltV'WalRate 

02-5595-7325 S:U!';ival Aa!o 
02~5595· 732:5 

'02·5-59&-73-3 Survival-~ 
02~5595-78;25 

Q2'5S95'732S Su!'il'JliLF-
02~5595·7325 Sv!M•al.fkl!a 
02~5'595·7325 StuvlvatRate 

02·5595-7325 SUf\fival :R;al€ 

02·5595-732.5 

02·5595·7~325 Sury!Yaifiare 
O:Z·S£95.~?3:25 SurvWa:l Rfllm< 

02·$595·1:!25 

.02·5595·1325 Sr.rrvival Rata 

Protocol: 
Sptii:ifi; 
T&X_bi'l! 

EPN600/R·ll1li<IB4 [2GOO) 

HY.lell~' \' ?"'"'~\o:> 
Malacosttf!ca 

Analyst; Stephan!e.Schiffer 

Dlltient: SHe water 

!lill'lll: 
Source: Aquatlc BiOOysttm&r CA Age: 

Sampt'e-oiita. Receipt Date 5a:mpl-e Age CfltmtName ~>rol!<l 

22 Aug-19 22 Aug-19 n{a rM:k Goal lld 

20 liag-1908:15 21 Avg-1~ ti:OO 4()1) {1 L3 "C) 

20 Aug·%&" 0'9:46 21 Aug-19 n:OO 3811 (11.9 ,.C) 

20 Aug:·iffi t:23 21 Aug_-i91't:OO 37h {iU ~q 

2CI'"Aug-19 21 Aug-19'-\~V:S 48h (iS "C) 
2'0Ar.tg-19 21 Aug-19 ;.r:~::f' 4Sh (14:s-·->c) 

2ilAug-19 2-~ Aug-19: \l>-.'li) 4Sh (14.5 •c) 
:ro A\lg·19 00:45 21 Aug-1911:00 38h (!~.6 'C) 
:W Aug. 19 lfl;55 2J AUQ:-:tlJ·l t-:01:) 37!1 (!U'C) 
2o A\J!l,i9 it:17 21 Aug·l9ll:OO 37h (!O.S 'C) 
2DAtJg-19 11':"52 2 t Aug--Ht 11.:00 36h(l0 >c) 

20 Aug-ts'os:53 21 Aug-Hi 1i:OO 3811 (13.3 'C) 

20Aug·190B:51 21 Aug:~19 1 t:OO 39h (ll.2 'Cl 
:20 ~l.lg~-19 00:3{) 21 Aug· i9 H;OO 3811 (l t.s 'C) 

l!OAo~·l9 21 Aug.-19 \\\ o-J. 4sh (ts.4 'C) 
20 A_ug-19 iO;~ 21 A.-ug-i£1 1 U;.iV. 37h{12,i ~q 

T§!df:~Ud 

TQ C<mllld 
TockCcB! ltd 
TeckCtlllll!d 

TeckCOB!Ud 
Tid; Cc:-af Ltd 

TiiS: Coat-LtU 

Tenk Coal Ltd 

T "01< Coal l!d 
TmCoatUd 
T "01< CUa!LW 
T~CozHltd 

ieckCoatUd 
Ted< Coal L!d 

Teck Coal lld 
T'OG:k-Coal Ltd 

Corripalisp-n Metho-d 
FisMt txacVBonferroniwHQ!m J"esl 

Fisher .Exa-cti6cnfe-rroni·HQL'il TitS! 
RsOO Eiac-VBorlferronH-Ii.?!m T-BSt 
F1st-rer ,Exacf/Bonfetro-ni·Ho-lfn Test 
Rsfw'f ~cljEonferron!-Holm T§lSt 

~!Slat EX<'!;;l{Bonferroni·Hl:ilm- Test 
Hs1}et Ex:acVBonferra-ni-Haim Tes1 
Rshif E.x:<iC!IBOfiferton-i·Holn'l 1=1 

Fish-er ExaCI:JBonfeHcni·Hctm Te&t 
Fi:sh$5 Exacti8onferroni-He\m T$!Sl 
Flstier_ ExacliBonfarronl~Hcim Test 
Fisher Exacl{Bonfl?noni-KO:!m I'Osi 

Fish~r ExacttBaffiern:;,nt41clin Tes~ 
Rsher ExtrctJ8oofetttmf-.HO!rrt Test 

q:u COO!t0115 !-l91L 

Fll~fl'!ClP1_MON_2019·00 

FR_FI'\AllCH~MON_2QH!· 

FA_UFRLMON_20i9·0B
GH_I'R!_WS_2019·08·20_ 
GH_E.RC ___ WS_2019-U8·20 

GH_ER1tWSc2019·GB·20_ 
EV.:....HC-1_ WS:_2019_03_W 

EV_MC2_ WS_2:019~ 0.3_ W 

CM_Mt;2_WS_2Gi9-0ll-20 
CM),!C!._Ws_,20!9-00·I:O 
LCj.COSSLCCc WS _ 2019 
LC~SLO_WS'-20!9-G!l-19~ 

LC~LC3-'WS~2019-0B-19_ 

LC_DCOS_WS_20t9-00·t 

LC LC-s_WS_:2019--{)S..19_ 

PNalue Comparison Restift 
1 ,9E-Ol3" GH _ERG failed s·urvNaf nita 
!,9E·06 CM_MC2 failed su.Mval rate 

i_ .9E·D5 

1,9E-08 

L9E·05 

1.-9E·06 

1.9E-06 

l.SE--06 

1.9E-·OS 

!~9E-GO 

i.9E-06-

i$!E.·Q6 

UIEAlo 
l.SE·OS 

EV J1C1 faifOO s·Ut"Jiv$! f'-aie-
CM_}I.C1 failed survival n;ti-& 

EV_MC2la_ilo-d :survW!llme 
LC_LCS feilu·d -sur:Wva.t Nile 
GH: _ ER2 falfed su~Wi11 -ra.ie: 
Gontrot 15 failed -stJJVIval-r.me 
LC~LCDSSlCC fai!etfsui\.iva.l :tiRe 

Coottoi failed su~l-ra!!e 
GH..._ F R1 failed .su-rvtvaJ ral-e-
LC _ SLC f-ailed survival rale

F.A:_UFA1 iruled-s!JfViV'ai n:::tl:-& 

LC _ DCDS lai!OO 't:l:rviv.ttl rate 

s 



CETIS Summary Report 
~W ~C.Vtp"'"'·c\.'\1{,{'-Jt'tJMi s~u-\.:<.-.rt'...l 

stngle Compar-Ison Summary 

Analysis 10 Endpoint Cofl!parison Method 
02~5595~7325 Survival Ratt F_isherExact/Bonferront·k:lolrn Tesl 

o2-SS9-S--7325 sv~ Rate Fl$h$1' ExacVBonferroni·Hofm T esl 
02-5595-7325' SUr:liVal Rate FiSher E:xa:ctfBcrotsnof\1-Ho!m Tesl 
02.-5595~7325 survtv'al Rate Flsher €:<act/8onfuirtool·Holm Test 
02-5595-7325 Sur.1val Rate Fisher Exact!Bonferrcoi~liolm Test 

ONlS95-7325 Survival Rste Fisher E>:eW8t>nfet?Oni-Hofm Te-st 
02~5595-7325 SuMval Rate Fisher ExaclJBonferronl;Hc!m Test 

02-5595-73:25 Survhral Rate FisttN Ex~tr&nferroni-Holm Test 
02·5595·73';a;; Survival Rate -Fisher Exact!BonJerro_o!-fio!m Test 
02·5595-7325 Survtval Ham Fisher Exa:-ct!Bon1erm-ni·Holm T11$i 
02-5595-1325 SurVival Rate MS_her E.xaci!Bo:nfenor.i-Holm Test 
02·5595-7325 Stif\'W-al F!ilh;r Fisher Exati/Bonferroni-Hotm t~tt 

02-5595·132"5 Survival Rate Fisher Exacvsonretroni·8o!t:n r-est 
02-5595-7325 Stlrvival Rate- FISher ExacV80tlfetroni-Ho!m Test 

02·5595·7325 SuMval Rate FiSher Exact!Bohferroni~HO!m Test 

02~5595·73-25 Survival Rate Fisher ExacVBonferronT~Ho!m Test 

02·5595·7325 SuM-vel Rati!l Ftsher SxacttBon1ertoni~Ho«n Test 
02-5595-73-25 'Suwival Ratt;_ Flsfior Exa¢JB6nf_erwnJ .. HcArn iesi 
02--5595-7325 SUN{Vi'li Rate Fl:shet E>!$c1!Son1ern:m1·Holm lust 
02.·5596-7325 Sut'Av&l-Rata r::tsher ExactJB-o-nfenooi~olm T e:st 
02·5595-;7~2-s Siirvlvai·Rato Fis-ht$fEXE:-cil'SOOfem:mi-Hol.tn Test 
0-2·5595·7325 Survival Rate Fisher-Exact!8onfetrotil~H-oort Test 

02-5595-?a25 SuNiva! Rate Fish-er _ty;ac,!Jj300fetroHFHolm Tesr 

02-5595-7325 SuMvai-Rate FishetEX£tCttaootenorU-Hclm T esi 

02-SS-SS-7325 SUrviv-al Rate r!shor t:xn~i;:uifl2fKm1+1okn 'fest 
02·5595· 7j2S Svrvlvaf ~ate F='ishei' E.'xfiCi{S6nfiYfl'1Jni~Ho!m Toot 
02-5595-732-5 Stirvivt'!I RUle Flsher E<actt'aooff:-ftOni·Hol-m Test 
02-$595· 7325 -StHVivat Rate Fisher E:kac!it3-6nferroo!·-Holm Tesl 

02·5595·7325 Survival Rats Fisher t~:t:aciJBooferronl·Holm Test 

01-5595-7325 Survival Rate F'!sMr Exacwonterronl-Hofm Tesl 
02-5595· 7325 Survival Rate Fishi:of ExnctJBo-niorronf:Hofm T0$t 

02·5595-7:325 Survival Rate Fisher EmactJSonf~¢nt;Hctm Te::rt 

02>5595·732:5- Survival Rare Fish~ EJtactiUo-nfenoni·tlo!m Tool 
02~5595· n25 Survival Rate Ftshar E)(a~ferronl·Holm Te-st 
02-5595·7325 SurVival Rale Fis:Mr Exact/Sonfem:mi-Hdm Tes,t 
02:-5595· ;325 Survival Rafe Fisher &act!Sc-nfenoni·Holm T>:"-51 
0'2:-5595-7325 Survival Rate Ftshe·r ExadJBonferroni-Holm Test 
02-5-595-7325 Survival Rate FISher 'E)(act/Bo-riftmoni-Ho!m Test 
02MS595~7325 Survival Rate Rsher Exael/Bonfern:m!-Holm Test 

-02~595·732:5 Sur0Val flate HshCr &3.~£\f'(oni-Holm lest 
f.l:l·-5595· 7325- SutvrvaJ Rate r'isher Exac' .. ,iSQ!ifiirfbtll-Holm THf 
02·5595-73'25- Su!."'JJva! R-eiie Ftshe!r EXae118onfEnoni~Ho!m TS-st 
02·5595· 73.25 Survival p;aie FISher E:t&cl}'Bonferronf·Ho!rri 'TBZt 
02·5595-7325 SurvivatRafe Frsher Exac!JBonferron·J·Holtn T6Sl 
02·5-SSS-7326 Suf'vival-Bale Fi-sher Exact.'Bonf.euonf·Holm T~t 
02-5595-~732:5 Survivai Rate fisher Exact>"Scnf-e-rronl-Holm-Test 
02·5595~722:5- Survival R-ate Fisher EXactiBoPfG<ffO!IH-{trhTt·T$$-t 
02·5595-7325- SurviW!:i tta\e HsMr E'~ntntroni-Horm i:est 
02·5595·72-25 Stirvivaf Rate- f!J.stler ~'BO!itenuni-HOim !e:sl 
02·5595-7325 SuNival-"Rate- Fishe-r Exoot/8onfert.oni-HO-fm i~l 
02·5595·7325 Survival A-ale Rsh-.:r Exad/Sotff~-rroni-Hofm T esl 
02-5595-73-25 Survivat Rate Fisher ExatVB-o-nterronl-Holm- Test 
02~5595~7325 Survlvaf Rate F'ISher B'..acl/Sonf£moni·Holm Test 

003--581· 756-9 CETtsm v1.SA.11 

R:eport Date: 26Nov-i908:i5(p2of 8) 
Cpmrol a I 09-202:3·6021 Test COdtl'iiO: 

Nautilus Environmtmtal Calgary 

P.Vafue Comparison flesult s 
1.9E..Q6 F.R_FRABCH failt:d Stl1\-1va.l ra.te 

1.9E-06 Cctrtrcl20 fal!ed survival rate 

1.9E..oe LC_LC:l failed surviVal rate 

1.0E'06 Ffi_FRCP1 taifed·suMValrate 

1.9E;04 CM).1C1 tailed suNWal mta 
UlE-04 LC~SLC faUeti survival rate 

1.9E>04 CM ~MC2 fa«ed survlVaJ rate 

1.9E-o4 LC_LCOSSLCCfai!edsurvNaJ rate 

i.SE·-04 Con:trol1S. fa!letisur\fiVe( raie 
i .SE-04 EV_Mcz talc 

!.SE-04 LC_LC3 rAte 

1.9E·04 GH ~EH2 -ra_w_~ survtval rate 

l.9E-04 GH~E-RC fai_!ed ~atmle 

1.9E·04 GH _.FR 1 failed survival rate 

1.9E-04 FR_UFR1 filllOO survival rate 

1.9E·04 FR_F'RABC~ falled .survfvnl rale 

1.9E-04 CGltrol20 fa_iled_sun,ival-r~ne 

1.9E-O< Ff'l_:fRCPi failed survival rate 
1.9E·04- ~V ~HC1 tall~ survivat rale 

1,SE..U4 LC .. -.:DCDS -fal!ed survival mie 
t.9E'-04 Control ialfed S:uNival ro:fc 
1,9€;{)4 LC_LGS faiie4--SurvWa1 rate 

0.0483 EV _HCt faile<J-soiVWa! Hl:IO 

M4B3 GH_FRi ta!'fetl.svrv!Yatrtttt~ 
0.{)4!!J LC_LCD$$1;.00 fl%ifad:Survi:v:al rata 

0.0.4113 
0.0483 LC_DCOS failed ~¥211 rrti($ 
0.1)483 Control failed SUrvival rate 

0.0483 GH~ER2 tailed Survival rate 

0<0483 LC_LCS fa~-su-rvtvaf rate 
0.'0400 EV _MC2 :felted SUtViV-al rate 

0.04-83 GK_ERC faitml s~ rmc 
0.0483 ConlroJ 15 MUM survival ratE 

0.0483 FR_FRABOH-fal:!OO $-!.%'Viva! rah? 
0.0483 CM_ MCl failed -S111'Vival rete 
0.9483 LC_LC3 fa:UBd SuMva rate 
0.0483 CM _ MC2 tairoo SOt\liVa! ram 

0,0483 Control 20 fahtd suMval raW: 

Q.0483 FR_FRCP'! f?iled Stfl\'Jvat m:te 

0.0483 FR _ HFR: 1 failed :survfi~d ·tats 
O.Oi£!11 GH_ERC lailll<lsllNjva!IB!l! 
0.0168 LC _ LCDSStCC ~i>urvlvu! -ta-.ia 

D.Oi£!11 Cft-t-_MC2 failed SU-f'AVat _-te!G 1 

0.'0100 LC ~ OCDS fa;le-d WrviW' 111.1~ 1 
omoo CM_}AC1 failed Sr.i!VNa! tat$ 

omee Control 15 failf:d sli~ilt raft; 
0.01ll8 ·GH_EF\2 failed sw-.4vafrale 
0.01£!11 Control i.ai\ed SUIVfWJ t$t& 

O.IJ168 E'V_HCt falleds:urvtvarra~a 
0.015$ EV _MC2: failed Sifl'v}\t$fr2I-e 

O.DiOO GH_FR1 faife:d sut'ViVal rate 

0.0168 LC~LC3 f-ailed survfval-·rale 

0.0100 LC_LC5- felled surv1val-ra-!& 

~' 
QAc 

ba-·VJ/11 
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Slngfe Comparison Summary 

~alysls!D Endf:!Olt'll 
02-5595_-7325 Sutyiva! Rate 

02-SSSS-7325 Si.nViva! "A-ate 

024 5595-7325 SUrvlvai-Rate 

02-55'!!5-/.325 SJJIViva1 ~ 
OZ~95·7325 SurVival R:at:s 

02-5595-73'25 Suf'llfval !-Thte 
Q2-559S-7325 SUrvival ~Ie 

02-5595'-7325 Sdrvtv8;l.~fa 

02-5595·7~25 Sul'\4vat Rate 

02·559G· 7.3-25 S<ti¥1¥& Rate 
U2·S595·1325 SiirvMtl Fh:ite 
02-SSTIS-7325 'Si.irviVaJRale 
02-5595-7325' SuMval Rate 
02·5595" 7325 SurVivaf: Rate-

02·5595~ 732'5 Sunlw-al .Ra·te 

02.--5595-7325- Survival R:tite 

oz.~~-7325 ·Smvival-Rate-
02-0595~7325 Sul'\.'iVaJ'Bii!.s 
02'·5595-73-25 Su_r\riVaJRate 

02·55Rts~732:5 Survival R:ali1 
!JZ·5595--7325 SurvivaJ.Ri:He 
0¢,5-595~ 7325 Sor'VNaf Ra!e 

02·55'95·732'5 SurvlVa!'Rtii6-

0:2-5595-73-2:5 SiJrvTvat-Rfi~e 

D2<li595-7325 SurilVal R•!• 
OZ-5595--7$2-5 SV!V'JWI·Ri\J:%1 
02·5595-1$2$ SU!VMtl'Rale 

-02.S595~7325 SV~1-RatB 

02-5595~·7325 Su~l Bate 

02~5595"7325 SUMVal. :Rate 
02·55SS~7;a2$ Stirytval'ftate 

0~·5595·1325- SUMvtt!·Flttt,e 

o-z~ssss~732-5 SuM:val rmtw 
02-5595---7325 su~ Rat-£! 

02~5595~7325- Su.tv'M'tl Rtnt 
oz-ssss-7325 surw<al Ral<l 
02·5595-1:525 SUMVgff{~ta 

02·-5595-~ 7325 Survfflil Rate 

02-5595-732:5 Sttf\llvaf ftate 
02-5595-7325 SUI'i!Val Rlile 
02-5Sf!S..73!!_5- SlltVWal Rare 
02·55'95-732.5 s·r:t~ffta:la-

02-5595"732.5 ~.af'Rals 
ti2.S595~?325- SiXM'vai·Ra1e 

02·5595--7325 SttMva! Rat-e 

02-55gs..7325 SuM~f Rate 
02-SSSS---7325 SUMVei;J1:ate 

02-ssss--732.5 Si.JNWa'r.Rn1e 
02·5595· 7325 SUM' <ill R•lo 
OZ·5595'7:;2"5 
e?.-5595~74.25- SU-rvi\$l:Aate 

0:2·5595-1:5-25 SJ.i'fVlva! Aate 
02·55S5--7325 ~~'Rate 

003·581~75&-9 

.. C01:npariso.n M&fi100 
Fisher txaotiSonfurronJ-·Holm Test-

fisher ExactiBonhtifl)!li4:iolm Test 
FTstter-E>.'3.ctiBtJnfertOn1-Holtn T J?S1 
Flsher B:ac!J8"on1erronl.Ko\m Test 
F!:shi?f'ExactfSonf~rront-Hoim·Test 

Ffshef EXacVBonferroni-Ho!m Tr:s! 
F!sf!er EXatt!Bonl.e-rron\-Horm Te-st 
FiSher Exa.ct/Sonferroni-Halm Test 

Flsh·or Exa.etfSonferron!.f-iotm Tes! 
Fisf>et Exactl8ontorrooH1otltl Ti;tsr 
Rshe:r~t,tSonferr<mt.f+otm Tat;;! 
ASher 15xat!,f€£~;::mferrooH-I<llm lest 
Fisher ExacljBonferroni·Hoim ·tes1 
Fisher Eii:acl/8t::mferrooH1o1m Test 
F\strer. e:·xacttSonfemml-HOlm T e.st 
FlsherExacttBonferrtW·HOlm-Tes! 

Flshe'r ExaclJBorifem:H1j.H'oiffi Tes1 

F-lstler Emii-i/Bonterron~Holm Te~H 
RshGf Ex#cli'BMfa"'fonH1olm Tel 

ASh& E:i<aCt!Boo19ftonl·HOiffi 'r!3-Si 
Ffslier E>:acl/Bon.fouMi-Hb!m T€iSi 
Msher-ExacVBonfsrroni·Holm iooi 
'Fisher -ExacVBo-nferroni·Ho!ni Tes1 

Plstit'!r-t?<acUBo-nf(lrronHio!m Tcsl 
FtshetxaclJ'BOI"!fen:oni·HOfm TG$1 

Ftmor-~"CtJBm>!erronHfoirrt!iJ\Sf 

F:tt"h'!Xt'Exatl/Bcnlerroni-Ht:lim Te-st 
Fis'h&r S:au!lBonfenonl~Hotm "TS$1 
Flsfier E~:.taciiBnnfe-u-onl·Hotm TG-si 
Rsher EXact./BonreHonl·Holi"fi Test 
Fishet -Exao!lBonfertoni~Holm Test 
FiSher ExactiBonf-erroni-Holm- test 
FishfJfEXf!:el/Bonferroni-Holm Test 
FfShe:r f:XMt/BonrerronH·to!m T~t 
Ftsr.t Exact!Bonferroni~Ho!-tii 'test 

Ri'ih-l$r tr.amJBonfeuonHfoln! Test 
FISher 8ratVBonferro-nl-Holm Tesl 

Fisl'"i~ 5ai:t!Boi1feUorii--Holm Tiast 

FiSher~'t:tiBonferrool4tblm Test 
fl-shet6i.reVBon1erronl·ftclm -TESt 
Fishe-r ~'Bonffi{fOni·rt!Jlrn Test 
Fishur &;a<;YS:tfnfmranl+!olm ie:st 
Fishet ~Bon:ferrotn.Hc¥n TeSt 
Fishs txa.CtJacnf"rrord+iolm Test 
Fisr>stE'.:<aci1Bonferr-on-Hiolm Test 
Fish'e( Exact!&nieuoni,Hclm- Test 
Rsfier SXa:ctiSon!etron!~Hoft'n ·Te-st 
Fis:h'e! E:iact/fJcnferrooHtofm Test 
~'=:<Slicer. E~:C!i&::nfa(roni"HP!rrr Y est 
Rsh-IM Et:aet/Bal'lferronl·fi'blm Tns.t 
RshBi ExitctiB;,nferroni:rfo!m Yesl 
Flslie-r t>:acti13cnferronl·!iojm -rest 
Fisher Exact!Booferroni-Rblm- Test 

CEilSnJ v1,9'A, 11 

BeportDate: 2SNov~19:!;i8:15 (p3of. 8) 

Tesi Cod.WlO: Co-n!;ol B t_og-2023-6021 

P..Vatue. 
M11lll 

il.<liOO 

0.016!! 
0.0168 
0:01&! 

o,oo2s 
"0~0029 

0.0029 

0.0029 

0.0029 

0.0029 

0.0029 
n.002s 
0.002!1 
0.00211 
0.002:9 
0:00:29 

0.00233 
OAJ029 

0.00233 

0.002!1 

0,-0029 

R002B 

4-.YE-05 

4.7E-05 
4.fE,CJ5 

4,7EAi5 
4.7E·05 

•GE-05 
4,7E,05 

4.7E-05 

4;,7E.OS: 

4,7E-05 
4.7E-05 

4.7E·05 
4.7E·OS 

4.7E-05 
4-.?E-05 

4.7E.:OS 

4·.7e·,os 
4.7E..05 
0.0051 
0.0051 
().0051 

C\:.0051 

o.oost 
0.0051 
0.0051 
{}J),')51-

0.0051 
O.OOSi 
1),0051 

0,.0051 

Naulllvs Envfrohmental Calgary 

Comparison Resmt 

FR~UFR1 taRed strrvlvaf'rate 

FR_FAC?1 faTietf-·SiJiyivaf_rete 

LC _ SLC faf.led surviVal cat.G' 
:PR_FRABCH 1ai!J?d-st~rviv!41 rm:a 
Control'20 fat!OO~ r•e 
EV _MC2 fn3led-sur'VM3tmte 
lC _LG3 f;liJ.ed survlvi!!Vre1ti 

FR_FRABCH faf!ed survivafrale 

GH_ERC failed·sorviVal rate 
Gon!t'Dl20 'fafled-sofvlvai rare 

LC~DCDS 1aiiM sUrvival ral~ 

Ffi _!~Ref't fal!OO-suiViV~l raie 

E.V~HG1 ftiitedsur0valrate 

CM_MC1 till!OO surviVal rat~ 

FR_UFR11'a11e;;fslir\fil;al mt-e 
LC.~LC5 rai!OO s:tirvlval rate 
LC _ SLC faikUJ s-UNiv31 -rate 

COfllTO[ fa~ S:~-~ 

LG _ LGDSSLCG400Qti·.survtvahi3~12'l 

GM_MC2 fnil'OO-Sii~ vats 
GH_fRt failed ~alratb 

Conttol iS failed-stirJival-rate 
GH_ER2 fui!tkt:s\J~Ua:ter 
Ei/ _MC2 failed survlv-aJ tate 
Conlrcl:20 tatJ"e-d-.stirVival raie 

fa.lle,;t survival rete 
FR _FACPl faile-d S:uNlv31 ral& 
FR_FAABCH faiJ~d s!Jl'\iNat tai-a 
GHJSR2: fa:Jkld SlJTi.ilval-rat_e 
FRJJFR! fal!ed-silrv-ival·rat~ 

lG~LC51aited survNal tate-
GH_t.RC fa!led-S'urvival-rat~ 

GH_FR1failed-sutvival rnle 

Co-n~ro! 15 laifecll'iurvival rate 
C-ontto! failed survtvaf ra!tt 

LC_LC3 faR~'d -SYNiVal rate 

LC_LCOSSlCC failed survival fate 
CM _ MCt falffi'd -surviVal rate 

LC_OCDS failed-surviVal rate: 

CM .. JJlC2 ialtc-d Su_rvt~:a.l ;at& 
LC_SLC f.af1ed·suNfv-at[8te 

EY _MC2 faife:d SurvN~H tale 

EV JtC1 fatted S'tirYiv-ai rat~ 
GH_.ERC- fatletfSUivWal rate 

LG ....:LCOSSlCC -talied --sUrViVal ·ia-Ie 
LC~LCJ l'ai!OO SUNN'al-rale 

GH_ER-2. failed sutvwarrate 

Cor.Irol i5 !a:ited su-rvivgl rate 

GH_FR1 fa:L!OO :SuMvat rate 
FH_FRCPt- talierl: t>-mvhra! rate 

Con(rbl- falta-d·su!W-Jaf MliY 

FR_ UFR 1 -talf-ed slJ/'ViV&:i .reJ:e 

LC_LCS tailed SUtVivaiHlfe 

<:~ 
Maiys!:_:-:!_:__ OA: 

s 

1 

I 

I 

1 

i 

1 

1 
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Slngtg Comparison Summary 

Ana~ysls ID' Endpoint 

02-5595-7325 'Survival Rate 

02<5595-7325 Survival Ram 

02:-·5595·1325 Surviva{:Raie-

0::!·5595-7$::!5 SurvlV.sJ RH:ie 

IJ:2-5595·1'325 SU~!Rma 
02-5595·73?.5 SurvNat Rate 

02-5595· 7325 Survival Hate 

02·5595~7325 survival Ram 

02-5595~7325 Survival F!ate-

02-5595·7325 Survivai Aale 

02·5595--7325 Survival Rat-e 

02-55'95--7325 Stllvlvat Rate 

02·55:95·7325 Survivai.Rale 

02-5595-7325: Stuvivui Rate 

02·5595·7'325 Survival Rate 
02-5595-7325 SurviVal fiaJe 

02-5595-732S SulVival Rate 

02~595· 7325 SuiViWII f<al~ 
G2~95-7:;>25 .survival Rate 

02-!.i595-7325 SIJfVIVai_ Ffa_te-
02·S595·f325 SUNivat-Ra!e 

02-5595· 7325 SuMvai Rate-
02:'-5595·7325 Survival Bate 

02-·5595~'?325 Sutvival .Ra\o 

02~559~F7025 surVival Rato 

02;5595-7325 Sul"Vtvnt Ra!e 

02-5595·7325 -Sorvlval&Ie 
Q2-55SS:--732S Survtvat Rate-
02·5-595-7325 Sw:vi~alRale. 

02-5595·7325 SurvtvaU?.a:te 

02-5595·7325 Survival_tlale 

02.~595·7325 Suf\liwd ftal.e 
02~S595-73'25 Sorvivat Ba.t>s 
02~5595·7325 -Su-Mvat Rate 
0'2-?595-7325 Su!'\IM'it Bate 
02-5595-1325 Stnv'rVaf Rate 
02·559~7325 SuMval Rate 
02-5595~7325 Slff\'ival Rate 

02-5595-7325 Sui"Vfval Rat-e 

02·5595·7325 Sti0iNal Rat-e 
fi2~5S95~7325 St.HYivai A'aie 

02·55»7.325 S-urv(Val FiaT~ 

02-5595-7.325 Suniival ~ 

02·5595-7-325 Sur:viv-al Raie 
02-5595·7325- SUr~ Fteta 

02·5595·7325 Stwllivaf Rate 

02-5595· 7-325 StiMval: Rate; 

02-559S,..7325 Surc4Val Rat® 
02-5595-7325 Sur~Wal flm• 
02·5595·7-325-- SUrvM.U'-~ 

02·5595-7-325- Sur.Jiva! Ffate-
02·5595-7325 Survi-yZi! Rate 

02·5595-7325 S~i Rate 

1J03-SB1· 756-9 

Compari-son Method 

Fisher·Exai::VSonfBrrooi-Ho!m Test 
Rsl\er ExactiBonferroni•Ho!m 1"~1: 

Ffs-ner E-xa.ctJSt:mfefro-ni·Ho!in T~i 
t:ffiM;- Exa:l!VBonferroni-Holm Test 

FSlST· Exae1J80hfetr0lii~Ho&n T$$l 

Fisher Ex:actiBanferroni·Hohn tast 

Rs-hat E'ltact!Bon{e«cmf.Hotrn Te-st 

fisher Exm-cttBonf-erroni·Hclin Test 

FlsMr Exac.t!B-on'f-ermn!•HOO'n Test 

Frsh-er ExactiScmM!rro.n!-Ho!m Test 

Ftsher ExacVBO-nfJJJTO{'Il,.Holm-Test 
Rshet Exa'ctiB-onfettorJ!wHolm Tesl 

Fisher ExactiBonferronHio!m Test 
Fisher ExactJBonfetrorli·Ho!m Test 
Fisher ExaelJSonferroni-Ho!m T -esl 

Fisher i£%aYIJSonferroni-Ho!m Test 

Fisher ExactlBDnianoni·Ho!m Test 
Rsher Exact/Soo!em)ni·Hoim Test 
Fisher E.xad,IBt:ifl'ferroni-·Holm TB$1 

F!sMt·E:.:a_cl/8onfiC:tfOni·HOlil't T;):St 

fisher Exael!Bonlem:;ml·Holtn Test 

Asher ExacVBonferroni·Holm Te-sl

Fishet EY.actrBonienoni·HOlm Test 

FiSher E:xac-ljBon!€rfOf1i·Hofin.:Tes1 

Fisher.EY.acli!3onf~rroni-Hotm 'Test 

Fls-h'Or EX.aci/Sonferroni~Hofm TttSl 
Ftsh!'W ExacL-'Son!t>ff<ini·Hokn Tas-1 
Frs.f'J1l1 &actJBon'l-erroni-Hotrn Test 

Ftsh:m ExacVBonterronl~Hotm 1)?51 

Fisher Exacl}Bonfenoni-Hofm Tesl 

FiSher &act;Bonfoaorrf·Hokn T~t 

fisher Exact/8onfetroni-HQ-tm Test 

'Fisher txacVSonferroni-Hol'm Test 

fish-er E>:act!E:-onfermnf·Ho!m lest 
Flsner &.acllBonferroni•Hoim Test 

f!:isher Exact!Bonferroni--H6lm Test 

Flshar Exacl/Bonfetroni-Hoim Ter:.t 

Asher E~acttBonferroni-Hoim Tesl 

Fis-her Exacl!BonferronH-to-lm Tesl 

Fistler E:xa.ctJBonferroni-H-o!m Test 
Fisher Exact!Bontem:.Jni-Ho!fn Ie-si 
Fisher ExactfBonforrotti·H®i T$$t 
Fisher .E:r.act!Bonferroni"H-wrt Test 

Fis-her Exact/Bonfe-rroni-HOOn T-est 

fisher Exact!Bcnferroni.f{clm Tsst 

Ashe! Exac!/Bonferror:i-HOOn Test 

Asher ExactiBonfern:mi+_totrn Test 
rtsher Exaci/Bonferroni-Ho!m Test 

Yrsher B:ac!/Bonferr-oill·Hoi-frt ls.st 
F'-iliher E:Y.nttJEoftferrcrH-Hclm T!i$1 

Fisher Ex><icli8onfenoni~Hcfm Test 

FiSher Exact;Bonferroni4-'!Gim Te-s-1 

F!"S-her Exact!Booter(onl~Hoim Test 

CETIS ru v1.9.4. i 1 

Report Date: 

Test Co<JellO~ 

26Nov-19 06:15 (p 4 of S) 

Control..:.. a I o9-2023·602.t 

Nautltu-s- EnvlronmerHal Ga!SS:ty 

0.005i 

0,0'051 

o:oosi 
0.0051 

0.0051 

0.0051 

a.-sE-04 
8.6E-04 

a.,6E.04 

8.8E·04 

.B.&E-04 

C-omparfs-on R-esult 
Control20 failed survfvaf.ra!e 

CM_MC1 failed StnVival rate. 

PR_FRASGH-fa~M.suf'VIwl ~ 

LC_ OCOS fa:l!e-d Stitvi'Vl!!:t rt!le 

CNUlrG2 failed SU:fVWat ri;ll!: 

LC~,SLC fallcd survlv.a! rate 
Gr-t ~ ER2 failed suflfi'val rate 

FR_FRCP1 fail:ed surviva! rate 

Control iS latl~;d survival_ rare 

GH __ ERC failw.:l suMval rate 

GH_FRi f-ai!ed suritiv.a! rare 

a.SE4J4 FR_ UF!11 failed survival rate 
8J3E~04 LC ..:_SLC failed sur....-tval rate 

S.6E-Q4 LG ".LC5 faRed survival rate-
8.6E.()4 

8.61£.-04 

:S.UE-04 

MS·04 
.-8.6E-w04 

B.SE-·04-

8.!\E-04 
R6E-04 

8.£E.-{}4 

8.6E~04 

G.OE-17 

6,0E-l7 

Control faile-d surviVal rate 

FR_F-RABCH failed survtva! rale 

LC_LCOSStCC.!lil.tteO-survtval-ratn 

Control 2.0 tallcd s.un/i\1'$! rsle 
CM_Met JailOO SUNiva:l rata 
EV _MC2 tatlod st.l-f\ltVll! rate 
LG _ OCDS fail-ed surviva-l rata 

LC _ LC3 failed survlvaf rate 

CM __ MC2 faded survival rata 

e:v _ HC1 1ai'led-stiNtvauate: 

Gtu:nc Iaifed :sUtVl~ rata 
EV _ MC2 failed s-l#VlVal ralJT 

G.OE·17 FR_UFR1 faile-d: SurviV--al !ale 
lHtE-,17 FR_FRCP1 fal!ad smyiYal rat-e 

6-.0E~17 

5.0E·l7 

6.0E·17 

6.0E·H 
G.OE-17 

KOt-17 

6.0E-17 

6.0E·l7 

G.OE~17 

6,0£-17 

6.0E·l7 
6.0E·17 

b.OE-17 

6.0E·17 

REiE,04 

B.6E·04 
S.6E..04 

R6E·D4 

8.6E--04 

S.6E-04 

8.6E·04 

RSE-4)•1 

S.6E·04 

8:6E.JJ4 

8.6E..04 

Control fal!eO survlval rate 

LC_LCDsS-LCC failed survival tate 

CM_MCt fail<:!d.surviv.ai raic: 

C<nmot i 5- failed survival ra!e 

GH_FR1 failed survNal rala 
LC _ SLC failed su!Vlval rata 

FR~FRABCH Jailed·sun.Wal ra;JB 

Co-ntrol 20 failed survival. tatt;; 

LC..,DCDS failed_survival-rate 

EV _ HCi failed surviv,:~l_ rate 

CM _ MC2 fa!!ed surVival rate 
LC._LC3!ailed-surv_iva_l t.a.le 
GH:_EJi2' fail~d s-urvi\.'at tale 

LC_lCS failed surviVal-r-ate 
CM _ MC2 latlad .survival-rali:i 

FR~UFRt_fai!W :su~ rat_e 
EV _MC2 failed su:Mval rate 

LC _ LC5 failed SJJt\l'ival fillS 

Conlro! failed .survival r-ate 

Gru::t:tc failed suf\4val rate 

FR_FRASCH failed SUf'llva! late 
GK~_ER2 faifOO sur-#Jal ~ate 

CM_MC1 fail-ed survival rate 

LC _LC3 lafte-d survNa! rate-

EV _HC1 fa#ed StJt\.-"i"<~a! rate 

s 

i 

l 



CETIS Summary Report 
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Stngl.e Comparfs:on Summary 

,Anal)'J!!i& 10 endpoint 
:02-5595-7325 Survival Rate 
0:2:~:5595-7325' SUMv_al Ra1e 
o:z~SOss-13:?5 SuivlVBi ·ftafe.· 
02·5595-n;tS swvNaJ-~il:tti 
OZ.,sSBs-7325 Survlvai -~am 

02.S595'-7325 -Survival Rattt 
02~595-1325 SurVw.ii-Ra!e 

<22-5595-7-325 -SUNiya! Rate 
-02·5595<7325 StUVfval Rate 
<12·5595'1'325 Sl:rtvl\iai Ra!o 
ll2<ssll!i-?325 st~Mvamatd 
02~5595· 7325 SUfyiVilf Rate 

02-55$}5-7325 So:~! Rafe 

02-SSfiS..-7325 SurVNal Ra!e-
02·5595-7325 Strivival Rate 
02·5595· 73'25 SUM'vaf ttaie 
02-.SW::r 7325 Smvlv.ttl Rnte 

04-65'35:-7325 SiirvNat l:t;~!0-
02~5595-7325 SVtVlvaJ Rat-e 

02$95-7325 Suivfvatfiate 
02-5595· 7325 StiMVal-RalC 

02-5595· 732.1:1 SurviVal Rate 

0.2·5:595-7325 ·Survival Ri:!ra 

-DQ.-559-5· 73~.5 Survival "Rate· 

02~5595·7325 · SufVlvat Mote· 

02·5595-732:5 Smvlval Bats 

!'l2:·55B5·752S SUNiw:ilHBt~ 

02·5595"1:n5 :SurVival tlate 
02<5595-7325 SuMvaf tlate 
02.~5595·7325 Si.tMvarRate 
Oif·5595~7325 SUNiV&lf1lH$· 

00-5595·7:325 survivst'f"fftl~e: 

0:2·5S!l5·7325 SVrYi'ltcl}1Atc· 
02~5595· 7::!:25 SUrV/WlfBilW 

02.-5595·7325 S'urvlvs-1 ReJe 
02~5595·73:25 SuNivalRilti* 

02~5$95·73~5 SuivWaJ.~ie 

02-5595· 7325 StnVival fiafe 

02·5595-7:S25 SUNiVal Rate 

02·5595·7325 SuMval Rate 

ON35'95·7S25 SuMY$.!-IH;tf§ 
02·5595-7-325 sur-viva:! :Rate 
02·55'95· 7'325 Sut'v'i\>"at Rate 
02>5595-7325 SUr\'tval 

02·5595-7325 SuMvat Rate 
oe-5595-7325 Sur.-iva!'R~te 

02..0S95-73$ Sorvfva[.Ff<J.t'e 

02...S5S5· 732:5 SurviVal tl~!Jtr 
02·5595·7325 Svntfvat-Rat.,.; 

02-5595·732:5 Svrvtva:l Rate 

0:2.-5595<-7325 ·Strrvivs! Rate 

02·5595~732':5 SurvivaJ:Rate-

02·5595-73'25 SUfVfval Plate 

003~581-756-9 

Fis-her. ExacttBonferroffi~Ho!m Test 
Fish~B~~reor.remcnM~,T~t 

Fisher EJca.cliaont.errcnl·Hclm Test 
Fisher EJ.:act!Bonf~H-lclm: Test 
Fisher Exa:Ct!Bohferrorri•lioltn Test 

Fishel' ExactiBonf;nrtoni-Ho!m f&at 

Fisher ExactlBontenoni'HofrrrTest 

Fisher Exactj8on.ferrnni-Ho!m :rest 

F"istler Exa-ctJBonfenonl-HOfm TiJ!id 

Fisher ·eta:C!'tBonferroni·Hoftrr:test 
FiEhet SiacttBonfefwnt H:otm 'j~;;l 
Fisl1Ur E¥il:ct!Bonfermn!-HGm Ttfsl 
Fisher E}tactJBonferrooi44oim T-eSt 

FlsMr txacVBcnferroni~k:<Wrrr T .est 
Fisher evactJBon!erronf-HOJm·Tfis1 
Fisher Wct[Bonferronf.tfoim T(lst 

Fisher £.x%C.IJBOfi1eaoni·floffn Test 
Fisher Elii!cutiont•n"nicffonn1·ast 
Fisher Exa•cul!m\ietrorn-Hdm1'eSJ 
Fistmr E~cii£X;.nJorronl:4kllfn Tesi 
Fisher Exaci/Boo!erronHtclm Tesf 
Fisher &acttEonferronl·Hokn Test 

f-lsher E>!a.ct/Booferronl"H~m Tesl 

Fisher E:tactJBr:mferl'\ifif.Holrrt Ttl.sl 

Ath~r ExuGf!Bo.ni{Jff:Ofl~+H>lm Test 

Fish or £)(<JctfE!ooferront.HOim 'fes:t 
Mshet t:xact;iEon!etront~Hb!tWTe~t 

Rshi:w!?:xact/i:klnferronlwtic!rrr J «st 
Ffshef Exact/Btmfanoof~Holm Tf:st 

Fisher Exact!Bonle<tooi.:tlo!m Test 
FIShei EXaC1Jl3orrfem:mi·Hofm iOOT 
Ft.sher EY.a:t;tJBnrtfer:u:m1-Hoim Test 
Nsher t*acti&mfer.on!A1olm T'€$t 
Ash'Gr Exa<:I!S<mterrcml•ftclm Tetr 
Fist& Exatt}6t)flfttftoni~ttofm Test 

Hshi:!r ExaClfB.o.rifertonFHblrri fest 
Fishei ExacllSonfetrorit4-k>!m ·test 
Fn>ber:EY.ac_I!Sonf£rtonl-Holm Test 

Ashar ~.act/BonfertMi~HoJrn Test 
Fisher &actJBtmterrooJ:.Holm Test 
Fi.sh!Eir ExaCl!B.~;mfem:.;ni~Holm- -r @Si 

F~.er E~cVSol1fe:rron1·Hblrtr Test 

Ffstier E~ct;"Sonfem:Yt~1~Holm Test 
Fts.')er Ex.act/Sonfe.n:QTll-HO!m-T esl 
FtSher Ex.act .. /Bonferronl·Holm Tes! 

F!Shar EX:a;:li&mfertool-Holm Test 
Fisher "E":kctJBcnferi'ool-Hdim Test 
F:'Sher E:x:acliEon~ooi-Holm Twst 

F!S:h~¥ t:xaci/Sunte:ttord-Hcltn test 
Fmh.er E;.:,act:i'StJni'erronl-Ho!m Test 
F"tsher ExacfJBrmiiNtonl-Ho!m- Tss1 

Fishe: Exac:!/Bonferroni:Holm Test 

Flshet Exac!iBonl-erroni·~.otm T esl 

GETtS~ V1.9A-.11 

f\:eport Uate: 
lestC~10: 

2.6 t'iov~1S08:J-$ (p 5 of 8) 

Control_S{tl9-202:H;t)2i 

?.Value 

8.8E-04 

ME-Il4 

11.6~4)4 

a.GE-o4 

ll.6E·04 
a~-il4 

8.6E.04 
L9E-ll6 

l.SE-00 

1 .. 9E-06 

!.9E'06 
1.9E-<J6 
1.9E-06 

1.9E·OG 
1.9FOS 
h:sE-08 

1:9E-06 

1.9E·06 
t .. eE-os 
IJ3E·JJ6 

I.SE-0$ 

lJJE-06 

1-SE-llll 
1 .il€.05 

L$E-OO 

L9E-<Jl> 
1.9E4l8 

i,9j"-OO 

ME·OO 
"t.9E~ 

hllE:OO 
i.9E4Wi 
1.9E.Qll 

Ui'i·lin 
1.9E.oS 
i.SEHJs· 
1.9E4l!t 

!SJE4J!! 
L9E.OO 

UE-ttb 
1.9E4ll$ 

O,HXl4 
0,1034 

0.1034 

0-1004 
0.1034 

0,1034 
0,1<);!4 

0.1004 

0.1~::1-1 

O.i0J4 

Convpafison_ H~sult 

LC _'OCDS- fa11ed survivarra1e 
Control 15 faile~fSUrviVai rate 

GH_FBI fatli!tl su-rViv.ai"-rat-e 
C6ntn:;l20 !a11ed SHfViva! rt~te. 
LC _LGDSSL:CC ·ralled:survlvcll rate 
LC _ SLC failed SU!'"\ilV'<i! tate 
FR_FRCP1 fa:ileifsllr:-VWal r.ate 

LC _LC3 fait&1 surviVal rare 

LC,~SLC failed·SUN~a.l rall£ 

EV _MC2 falll:.-'d·s~ r-ate 

FR_FRABCH ~~~ r<~le 
Gcntrof'2.0 faHed<sUrvlWlrr~tt: 
Gl"L ER2 fail$:/ sU'tvivar rate 
CM~MC1 failed SurVival-fate 

.Control fai100 sUMval tat~: 
GH_FR~ tailed survivarfale 

Gt-l_ERC failed su-rvival rate 
£V_HCt fai~M s:o!VlVatra!e-
FR .. 9FRl failed Suivivat tate 

LC_U:::D&"SLCG lai!MSUMValrulG' 
CM ~ Mt$2. failri-d suruival'fate 

FR_FRCP1 fail-ed SUIVivai ra1a 

LC_pcos f~d-surviv.31 rate 

LC_.LC5 f&i!ed surV'rvaf rate 

Con!n::J iS ·fal!ed survival rete 
FR_FRCP'f Ja:llGd'SONfVd t.ain 
LC_su.:: f:athldstirvivaHate 

lC ~ LG5 f!J.il$;1 svrYW.ei tate 
Control 20 tailed SU1vlvat rate 

lC _ LCOSSLCC failed survlVal rate· 

LC_Lca fal!oo stUVWaJ rate 

FR~~FAABCH faUed soffivalr&te 
Control lt!ili3tl s1.1i'YNaf Fater 
GK,.:.ERC ti'l:1lOO'--WMvn! nits: 
GH_.FRf faijm:i lltlNNalrale 

GH.ER2 f~amf Si.W!Vai ntte 
E.V_HC1 falledsUMVa!·rahJ 

CM~MC1 fa#Bds-urvivarr:ate 

Oontrot 151ailed-StffVtval tate 

FR_UFR1 Tai!OO :S~I (if!e: 

CM _MC21~ S:~.t'rVfvn{ rate: 
LC_DCOS f1lil00 stJrv[<ial ralt; 
EV _ MC2 faiti:Kl sttr\11:Val fttiij 

E.V _HC1 _pas.t{Yj S\Jt'JiVE1 tatB 
CM_f,.,C2 paued sun.Wal Ta.lif 

Control pas&er?.survival rate 
t:.v _ MC2 pass.OO sllrYiv<i! rahe 
LG_LC5 ~W~!t.liVWat rate 

C<?ntro! 2V :p:asse:d surv~-Vai t8le 
GH_ER2 passed suNival raie 
GH_FR1 passoo soMva.! rata 

CM_MC1 _passtl-d :sur-riva! rate 

GH_ERC-passe:d surv!val nole 

s 

T 

1 
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Slngte Comparison-Summary 

_ Anat_v~_~.s {O __ Endpolrtt 
02·5595·7325 SuMvat:J:t~w 

02·5595-732-S SuMvafJ:taie 

02·5595·7325 sant~Vallla~e 
02·.5595·7325- SU~l-Ra!r; 

02·5:595-7325' :Sotvil;Sl '!=tale 
D2o5595-7325 SUfVlvalRare 
02-5595-7325 Su'f\1'\kt R<ite 

oaJ.JSS:S-73'25 SUrvl_val-Rate 
0-2~5$95,732:5 SuMval:l1aie 
oz_.:ssss. 7325- SurviVai;Jfl_ate
lJ&-5595-73'25 Su-Mlial,_Rate-

02-5595•7325 Si.i!\ltiii:U-.fi-m?: 

02-5595-73-25 sm:vtva:tR-ale 

02-5595~7325 SurvlvaJRrile 

02--5595·7325 SlJTVlval Rate 

02-5595-7325 SUtyjval Rate 

02-5595--73-2$ SUi'Vivai-Raw 

02·5&15·1325 &rrvivat R'ale 
-02·5-595-7325 _SIJNr..•ai Rate 
02·5595-732$-SUrviVal Rate 

02·5-5-95-7325 '$Urvival Ra_le 

02-SSSS-73-25 -Sutviva{ Rate 

02·5595~732$ ·survival' Rate 
0:2..$595-7$%5 -Slu:viVa.I F{ate 

!):2-$095-(22-!5 -St:tNl_VAl Ri!ti:J 
02'5595-7325 SUf'liV;ll f!ill~ 
0:2-5595~7325 

02-5595-7~!'25 SUI'VMll R-a:ti3 

02-5595-1325 Survival Rat$ 

02·5595-1325· Sv!'VN;eil ~a 

02·5595~1325 StrMY?:l.{fa:te 

02·559!I• 7-325 SU('/1\IOI.Rii!IO 

02.-559-5· 7325- SuMwl:f-'Aate 

02--5595-·7325 SUrvival-Rate 

02·5595·'7325 SuMI,litl Rate 

02:-5595-'7325 Surv)-vaf Rat\l 

02:-55'95·'7325 SurvivaJ·Bate 
02--!35$5·7325 Survlval Rate 
02-~·n25- $tuvjvat-Rat~ 

C/2..-55:95-732'5 SUr~'ilal Rate 

02"5595--7325 Si.Jilliva.J.Rala 

02·5595-7325 Survival-Rate 

02~5595· 7325 Survival R-ate 

T &It ,Ae-e~ptabii-lty 

AnalysiS ID Ertl!pi>lnt 

02-5595-7325 SUl\-4vat.Rate 

~eport Date: 26 Nav~190B:tS (p.£ ol 8) 
Gontr6U:3: /OS·2023c6021 Ts$1 CcdeJiD: 

FiSher Exacl!!kmfetfoni-Holm Test 

Fisher Exaet!BonfemmHio!m Test 
F!$hur !:);acl!So-nfenoni-fi.otm Test 
flshm E'xa.ctJSonferroni-1-f,.o!m Test 
fiSher ExactJSonferronl-Hclrn 'fest 
FiSher Exac!/8-onferroni•Hofm Test 
Rsh~ Exaci!Booferroni-t:lolfn Test 
Fisher ExactJB:on{enoni~!:+:olfn Test 

Fisher--ExactfSonfe(f:j),')l-Holm ioot 
FJtiher' Exac1/Bon1Efinni·f-1olrn Test 
F'rShet- Exact}Botifermni-H01m Test 

Asher- Exac!!Bonf;;:rmni·Hoirr,_ T 1$$t 

Fist1er Ei'act/Honfgaoni-Hoftn· Test 

FiSher Exacf/Bonferrci!ii·HOlm TeSt 
Fis~¢f Exad;'Bon1erio:nHiotm ·rl);fl 
Fishaf ExacUBonfemmi<tlolm,T -est 
FiSMt'tr Ex:a-cVSonferronl.}_1o!m 1\ssi 
rishtYt t~onfenoni·_Holm Tesl 
FlJttl'(:lr Exau1JBonfencni-Ht;~!rr; Test 

Fisher- Exacti'8onfonortH1Wfl Tasf 
Fisher Exilc!IBon!erronl·HoJm Test 

Fisher EfscliBonfertOnHi.o!m- Test 
Fisher :txacl!BonfGrrCfil.JioJm Tesl 
f-isher ExaeOOonlettorrlA·Jo!m Te$! 
Fts.he-1' tx:aut;<'Si:lnf'?fronl·Ho!m Ttis-l 
Fh:Mr EliRctiBOfrterroni-Holm Tost 
Ashar Exacl/Bon{-erroni~Holrn T~st 
Rs!)~t Exacl/Bonfmroni·HO!rn Test 

Fisher Exa-cti8onlenoni·Ho!m Test 

Fisher E;;:actJBonfeuoni•Holm Test 

FISM'Gr Exacf/Bonferrofli·Holffi 'test 

Asher- Exa_cVBon-ferroni~Hci!m T'Mt 

'FISherExact1Bonferronf.._~o!m- TM1 
'Fisher ExactlBonlarronHi-olm Te:s1 
FiSf.c:~ E>:a-ct!Bonferroni-Holm: Test 

:Flshst Exac!/Bonfeaorti*HOfmTest 

Plshet EY.act/Bonferronl'fHolnYi·e:s-t 
F!Sh:,ar Exact1Bonferr-oni--Holm Test 

FJ-st~r E:xact/Sonlerr<:~nl+HOOfl 'test 
Fltl)klf E'?tact/Uoni£:ffofli:.Hoim Te-st 

FishJ;!:f 'Wct!SonterrcnHiotm Te.st 

F:Sht!f Exa..'i!Sonferronf.ticlm Test 
Fisher -Exac:-.;So:nferrorJ.Hairn Te-st 

D.i004 
O,i034 

O.HJ34 
0.1034 

o:1o34 
o:m34 
0.1034 
0,1'034 

4c!1&04 
4.4E'414 
4A-E-04 

4..4E-\l4 
4-48-04 

4.4E·O<t 
4:_4E-04 

4-AE·0-4 

4.4E-04 
4.4E·04 

4.4E-04 

4.4E:~M 

4AE·04 

4.~-4E·Q.4 

4.4&04 
4.4E·~4 

4.4E-<l4 
4.4E·U4 
0.04il3. 
0.04&3 

0.04&3 
0.0483 

0.0.483 

o.t\4s3 
0.0<183 

0.0483 

M41l3 
0.0483 

0.0483 

0.0483 

0.048:3 

0.04il3 
0.0483 
0.04:&3 

0,0483 

0.0483 

TAC_Umiis 
TUst Stat Lower Upp-er 

ControHlesp 

CETI$'n4 \t'l.9.4, 1 i 

Nautilus Enviro~mental CtHgary 

Comparison Re-suH 
LC_ocos pasSm:htu,rVP.rarfale: 
FFt _FR'CP f p&S'~-.Sf.lTVfya! rate 

LG _LCOSSLCC tssso;l•uonval 
.FR _ UFR 1 passed sufl~Wat tale 

Confro! 15 p-assed Stlf'lhtai tfrle 

LC _ SlC passed-SW•.'Wal r.ale 

FR_FRABCH passe_d SUNival rale 

LC _LCS p:assed survival rate 

Contro1 t~ survival rale 
contm115 t<rli-cd surviVal rale
GH_FR1 fallOO:soMval rate· 
CM _ MC 1 tailed suWI)taJ.Iftiie 

LC _LCOSSLCC 11:!l[ed~l ra.t<a 

COnnor 20 talledstJn4Val,taja 

EV _ HC 1 fa'ifOO-si.JJytva) -rat:tt· 
GH_ER2-!:a'l!ed SUIV!'i!al _rate_ 
LC ~ SLC f<:~.iled survtv~l ~:ait:l 

CM~MG21aiied :S\lrviVaJrale 
GH_ ERG taitcd survival rate 

E.V _ MC-.2 railed survival r:all3 
LC_LW failed survival rate 

FR_UFR1 !aHedstlrvival-faje 

Ff1_FRASCH fu)!ed_zi.nvNal rote

LC _ DCOS falk!d surv_!vdl fatt!i 

fR _FRCP1 .failed .SU:r\11\i< . .:f rate 
tc _ L.C5- iai!ect ;rur,.-wat JattJ: 
LC ~LC3 failed stifvlvaJ -tate 

LC _ LCOSSLCC fa:~ed, :stitVIvilfUa'ts 

LC_DCDS falfed survWat rate 

CM_MCl talle<l surviv2;l;rate-

LC _SLC lal!ed S\il\i!V-al Htiii 
CM_MG2 failed :sllt\!W~ rate 
Coo!.tOf faH~d sufliiVal rate: 
Gtf _ER2 falff:d -survival rave 

EV _HCl fat!cd-stirv?:al tala 

LC_LGS faHe-::1-survtv:&! Ui!&

'GH __ ERC lailed survivaJ rate 

GH_FR1 faile-dstiNival-fU!e 

-FRJJFR1 failed surviVal rate 
FB _FHASCH iai_led svrvival rate 
Control i5 lai!e-cl sur-tlval ri!te 

Ff:l_rRCPi felled .smvlva) rate 
Conttc! 20 laifeij sUrvival rate

EV_MC2 failed siir....'ival ra!e 

Ov-erlap Oaei.slon 

Yes Pa:sses-cmerla 

s 

1 

i 

1 

1 



CETIS Summary Report Report Oat!!: 26 Nov· iS oo;rs {p 7 ol: 8) 

=::zct lc4!:rfc<t's.:ri:.:;s:~~ Test CoQa/l:O: COillrdi.J3: 1 09-2'023-6021 

Hya;lef~ SUPAiJ®hami Growth Sto:dtRWRt Test Nautilus E:ri'vlron·m~nlal Calgary 
n " 

S:.urvlva,I Ra:te Summary 

Samp~e Code Count Mean 95.% LCL 95%UCL Mln Max:.- Std Err Std Dav CV% %Effect 
Conlfof LC 4 0.91£7 0,8151 1.0000 _0.86$7 1.0000 0.0319 !);0838 6,96% 0.00% 
controi is N 4 0,0033 0.9303 LOOOO 0.9333 LOilOO 0.0157 0,0333 3.391~ -7,27"' 
Conko!:20 MC 4 Oo9607 !JJiffl54 1.0000 0.9303. 1.000:il 0,{)193 M3aS 3.88%- -5.4$ 
FH..,.FRCP1 4 0,6167 0.35i5 0.8'819 0.4000 0,800:0 0JJS33 O.fG£7 :27JJ3!fu _32:73% 
FR_FRABCH 4 0;7155 0,33<$5 1.0000 0.4000 M286 0:,119-1 02382 33',~ _21;95% 
Y:A_Ul=R1 4 0Al657 0.6730 1.0000 ll7833 1.0000 MOOS 0.1217 14Xt4% !5-.45% 
GH)=Ri 4 0,8333 0.5527 1.0000 --ti.GCtOO "'1.0000 MS132 0.1764· 2Li7% 9.0"W.f 
GH_ERC 4 0.71l33 0:62:42 Q,q-425 0.66-67 O.B£67 0.0500 0;1000 l?.,n% 14.55% 
GH_ER2 4 0:6833 0.1982 iJJOOO 0,2667 1.0000 0.152.4 0.3049 '44.6.2'% 2!5.45% 
EV_HC1 4 0-S!lOO O.S2S1 1.0000 0;6000 LOOOO 0.0001 O.F21 21..5-2% f2.7S% 

EV_MC2 4 0.7500 (LS7B7 1DOOO DAO"fh? OJ1BS7 0.1167 (t2333 3i.H% 1&.18'!; 
CM3~C2 4 0:2667 0,0730 MilO~ D.13'l3 0-4000 0.06\}9 'CL\211 45/:i4% 105i1% 
CMJ~C1 4 0.7500 OA5.1S ; .Q()';)O {1-5-333 0;9333 0.09'18 t.U:S-36 24AS'%' HllS% 
LC_LCDSSLCC 4 0.5167 o .• ass 0]978 0.45$7 0,1003 0.056:9 0.1139 iSA&;-u :1:?.73" 
LC_SLC 4 0.6167 0.2562 CL9672 0.3333 0-8667 0.1101 0.2203 3532% 32]3% 

LCJ.C3 4 0.9167 0.7!59 1.0000 0.7333 10000 0.0631 (tt2fi2 13J77' O.QQS& 
w_ocos • 0.7333 0.43$3 i .0000 OA007 O.BOS? 0.0:943 O.i!lll5 ::!5.1176 20,(}{1% 
LC_LG5 4 O,llt£7 -\Ul$6 1.0000 O.llOOil 1.0000 {},0471 0.0043 10.!lll% ti.A6'7fi 

·=?·i'bd S!UVNaf Rilft! O&tail 

~Je Co<te "*"' 1 Rep 2 Aep3 Rep4 
Corrtrol LC 08007 0.!1007 0.9333 1.0000 
Contro! t5 N 1.0000 LOOOO 0.9323 i.OOOO 
Control 20 MC 1,0000 O.S3J3 il933~- iJJOOO 
FFt,FRCf'1 OA{JOO 0.0000 0,6567 Q.BOOO 
FR.fRABCH QJ35B7 0.4000 0\928$ 0.8687 
FR_UFRl 093$S 0.7333 1.0000 0.8f}{}{J 

GH_FAt 0.6000 0.9333 0.0000 LOOOO 
GH_ERC 0.£657 0.8667 i)J3667 0.7333 
GH_ER:' _0.2001 0.7333 0.7333: 1.0000 
EV_HCt 0.733:! 'i,OUOO o.liOOo 0.%57 
EV~MC2 OJl£67 0.4000 OJ3667 CL'8667 
CM~MC~ Oo2000 0-AOOO- 0.33:3:1 0,13-,'33 
CMJAC1 0.6007 0.-8667 0.-5333 0,9333 
LG~LC1.:ht;SLCC 0A661 0.7333 0.6667 0.6000 

lC_StC 0.6007 0:3333 0.0000 0.6067 
LC~lw 0.73.33 0.9333 1.0000' 1.0000 
LC_ocos 0.4667 O.B.867 0.7:330. 0.8667 
LC'._LC5 0.6000 M$67 LllOOO o.e-oa-a 



S~T!S Summary Report Raport Date: 26 Nov-1908:t5{p8of 8) 

-:-.u:.-G't ~CA¥\Pf·,cl . ::~~ d To:st Code!ID: Con!rol_B/ 09-2023·6021 

Hy~ Survival and Growth s~:nv-Te-st Nautilus Environmental Ca!~ry 

Survivat Rat~ Binomials 

Sample Code Rep i Rep2 Rep3 R<!pA 
Control LC .13/15 13/15 14h5 15115 
Confrot 15 N 15}15 15/l5 14[15 15!15 
Control 20 MC 15/~5 14/15 14/15 15115 
Fft_FRCPl -6/15 12!15 10!15 9/15 
Fft_FRABCH 10/iS 6115 13/14 13!'15 
FR_UFR1 14/15 tll15" 15115 121t5 
GH_FR1 9!f5 14/15 t2J15 15/15 
GH_ERC 10115 13!15 13{15 1H15 
GH_E:R2 4/i5 '11/15 11!15 i5!15 
EV.}IC1 i1i15 15/15 9fi5 '!3-/fS 

EV-'MC2 13/15 6!15 13/15 13/15 

CM_MC2 3115 6/15 5115 2/15 
CM;...MC1 10/15 13/15 8/15 14115 

LC.LCOSSLGC 7/15 it/15 10115 9/1.5 

LGJ>LC 10[15 5!'15 9/15 13/15 
lC_LC3 11{15 14/15 15115 15/15 
LC~OCDS 7!15 13/15 11{15 13/15 
LC.mlC5 i2f15 tj:/15 15115 12!15 

003-58 l-756·9 CETJS'rM v1.S.4.H Analyst: SS 



CETIS Analytical Report R-eport Date: 
T-est C:ade;lO: 

20 Nov~19 16:06 (p 1 of 3) 

Contr{Jf/17~2565-6703 

Fathead nnnnow {Pimephales promelas) 3-2-d survival and growth test UauUius Environmental Calgary 

Analysis 10: 104502·7446 
Anatyred: 20 Nov-19-16:05 

Batch lD~ 16.0745-3546 

Start Date: 22 Aug-19 

Ending Date: 23 Sep-.19 

Test L-ength:· 32d Oh 

Sample ·code SamplelO 
FR_FRCP1 04'8034-7392 

FR_FRABCH "14-5092· 7567 

FR_UFR1 19-7229-5960 

GH_FR1 19~4330-0154 

GH_ERC 12-0073~7620 

GHcER2 00·2042·0627 

EV_HC1 12-0528'2129 

EV_Mcz 17-3242·2958 

CM~r11iC2 16·312H898 

CM_MC1 11·8128c5645 

LC_LCDSSLCC 12-$177 ~24B2 

LC_SLC 02~2654-5518 

LC_LC3 1 0-3790·9462 

LC_DCDS 1 0-3.223·9303 

LC_LCS 12-2319-1594 

SampieCodQ Material Tvpe 

FR_FRCP1 Water Sample 

FR_FRABGH Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Wa!er sample 

GH_ER2 water Sample-

EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM~MC2 Water Sample 

CM .. MC1 Water Sample 

LC_LCDSSLCC Water Samp!e 
LC_SLC Water Sample 

LC_LC3 Waler Sampte 

LC_DCDS Water Sarnp!e 

LC_LC5 Water S&r_\p.{e 

Asher ExactiB-onfe-rroni•Ho1 m Test 

Sarnp1e 1 V$ sampleU 
Sile Control FR,.FRCP't 

{ \:-- t; \_\C~~. :"'} FA _FRASCH 
GH_FRi 

GH_ERC 

GH_ER2 

EV_HC1 

EV_MC2 

CM~rA02 

CM_MCl 

:Endpoint: Hatch Rate 
Analysts: STP 2xK Contingency Tables 

CETIS Version: CETISv1.9A 
Status Level: i 

Test Type: Survlval~Oevetopmeni-GroW'lh 

Protocol: ASTM E124Hl5 {2013) 

Analyst~ Stephanie Schiffer 

Diluent: Site water 

SpeCies: Pimepha!es prom·elas Brtne: 

Taxon: Acltnopteryg:!l SoUrce: Aquatic Biosystems, CA Age: 

Sampten-at& Receipt Date Sample Age CUentName Protect 
20.Aug-1908:15 21 AUQ·1911 :00 40h (11.3 "C) TBck Coal Ltd· 

20Aug-1909:46 21 Aug-19 11:00 8l!h (11.9 'C) 

2il.Ai.Jg~1911:23 21Avg-1911:0o 31h (11.1 'C) 

20 A_ug-19 21 Aug-19 \i-.e).;) 4llh (15 'C) 

20Aug-19 21 Aug-19 \1.-_,;h;) 4llh (14.5 'C) 

20 Avg-19: 2:1-Aug-19 fl.·- ;;:,r· 4llh (14.5 'C) 

20Aug·1909~-45 21Aug-19i1:0o 38h ( 14.£ 'C) 

20Aug-1910;55 21 Aug-i911:oo 37h (14.7 'C) 

20 AUg-1911:17 21 Aug-1911:00 37h (10.S 'C) 

20 Aug-191 L52 21 Aug-19 11:00 36h (10 "C) 

20Aug·191J"9:53 21 Aug-19'1 1:00 38h (13.3 "C) 

20 Aug-19 08-:si 21 Aug-..1911;00 39h (112 "C) 

20 Aug-19 09:30 21 Aug--19 11:00 3Bh {11,9 ~c) 

20 Aug-19 21 Aug-i9 1' ,JJ? 48h {i3A "C) 

20 Aug-1910,32 21 AugN19 11:00 

sample Source 
Teck Coal Ltd 

Teck Coal· ltd 

Teck: Coal Ltd 

Tecl< Coat Ltd 

Teck Coal Ltd 

Tecll.' Coal Ltd 

Tet:.k Coal Ud 

teeM C~al Ltd 
T€Ck Coal Ud 

Teck Coa! Ltd 

Tee!\ C-oal Ltd 

Teck Coal Ltd 

Teck Coal Ltct 

Teck Coai Ltd 

Teck Coal Ud 

Test Stat P·Type 
1.0000 Exact 
0.5000 Exact 
(L5000 Exact 
0.5000 Exact 
0.5000 Exact 
1.0000 Exact 
o.sooo Exact 

0.5000 Exact 
0.5000 Exact 

P-Value 

1,0000 
1.0000 
1.0000 

1.0000 
i.OOOO 
1.0000 
i.OOOO 

1.0000 
1.0000 

37h (12.) "C) 

FR_FRABCH_MON •.. 2019· 

FR~UFR1_MON_201908· 

GH_FR1_WS~201908·20_ 

GH~ERC_WS_2019·0&20 

GH .•. ER2 _WS _ 2019-00·2.0 _ 

EV_HCt_wS_2019_al_W. 

EVJ>IC2_WS_2019_Q3_W 

CM_MC2_WS_2019·0!!-:10 

CM_Mct.WS •. 2019-00-20 

LC_LCOSSLCC_WS_2019 

LC_SLC.WS_2019-0S-19_ 

LC_LC3_ WS_2019·00·19_ 

LC_DCDS_WS_2019·1l8·1 

LC_LC5_WS_2019·0S-19_ 

Decision(a:5%} 

Non·S!gnTficant Effeci 
Non-Significant Effec! 

Non~Slgnlficant Effect 

Non~Signlficant Effect 

Non-Signfficant l::ffect 
Non~Signlfica-nt Effect 
Non-Signlficar.l Effect 

Non-Si_gnificanl Effect 
Non-Signiflcant EH~t 

LC-LCDSSLCC 1.0000 Exact 1.0000 Non-Sig:nifican1 Effect 
LC_SLC 1.0000 Exact 1.0000 Non-Slgnfflcant E'ffeci 
LC.LC3 1.0000 Exact 1.0000 Non-Significa(!t Effect 
LC_DCDS 0.5000 Exact 1.0000 Non-Signffrcant Effect 

~ LC_LCS 1.0000 Exact 1.0000 Non-Slgnifr-cant Effect 

003·581 ,756·9 CETlSTh! vL9A. 11 Analyst_ .• :~S _ OA:. {)e?- 2.7J/I"'\ 



CETIS Analytical Report 

AnalyslslD: 10-4502·7446 IS:n:dpoint: Hatch Rate 

Analyzed: 20 Nov-i 9 16:05 Aflalysls: STP 2xK Contingency T abt-es 

Auxmary Tests 

Attrlbote Test Test Stat Ciitical 

Extreme Value Grubbs Extreme Value Test 2.352 3.2 
Control Trend Mano¥endal! Trend Test 2.352 

Oata -Summary 

Cent:~% Cod• NFI R NR'+ R PropNR Pr<>pR 
FR_FRCP1 60 0 60 1 0 
FR~FRABCH 59 j 60 0.9833 0.01667 
FR_UFR1 XC 6(l 0 60 j 0 
GH_FR1 59 60 0.9833 0.01£67 
GH_ERC 59 60 0.9833 0.01667 

GH_ER2 59 60 0.9833 0.01667 
EV_HCi 60 0 60 0 
EV_MG2. 59 60 0.9833 0.01667 
GM_MC2 59 60 0.9833 0.01667 
CM_MCi 59 I 60 0.9833 0.01667 
LG _ LCDSSLCC 60 0 60 1 0 
LC_SLC 60 0 GO 0 
LG_LC3 60 0 60 1 0 
LC_DGDS 59 1 60 0.9833 O.ol657 
LC_LCS 60 0 60 0 

Hatch Rate Detail 

cone-% Code Rep1 Rep2 Rop3 Rep4 
FR_FRCP1 t.oooo 1.0000 1.0000 1,0000 

FR.fRABCH 1.0000 i.MOO 1.0000 0.9333 
FR_UFR1 XC 1.0000 1.0000 1.0000 1.0000 
GH_FR1 1.0000 1.0000 0.9333 1.0000 
GH_ERC 1.0000 0.9$33 1.0000 1.0000 
GH_ER2 1.0000 i .0000 0.9333 1.0000 
EV_HCI \.0000 1.0000 '1.0000 1.0000 
EV_MC2 1.0000 0.9333 1.0000 LOOOO 
CM_MC2 0.93$:3 11)000 1.0000 1.0000 
CM_MCi 1.0000 i .0'000 1.0000 0.9333 
LC~LCOSSLCG 1.0000 1.0000 1.0000 \.0000 
LC_SLC 1.0000 1.0000 1.0000 1.0000 
LC_LG3 1.0000 1.0000 1.0000 1.0000 
LC_DCDS 0.9333 1.0000 1.0000 1.0000 
LC_LC5 1.0000 1.0000 1.0000 1.0000 

003-581-756-9- CEtts-r~,~; v1 .9.4. 11 

Report Date: 20 Nov-1916:06 (p 2 of 3) 

Conttol J 17~2565-6703 Test Code/10: 

Nallfit 0$ EnVironmental Calgary 

CETIS Version: . CET!Sv1 .9.4 

Sta-tus level: 1 

PNalue Decision(c::S%) 

0.9827 No Outliers Deiected 
LOOOO Non-Significant Trend in Coolrols 

%t:ffeet 
0,0% 

1.67% 

0,0"% 
1.67% 
1.67% 

1.67%-

0.0% 
1.67% 

1.67% 

~.67% 

0.0% 
0.0% 

0.0% 

1.67% 

O.iJ% 

QA; 



CET!S Analytical Report 

Faihi:!ad rntorrow {Pfmephales protn:el$) 32:-<::1 survival and grovvth test 

Analysis JD: 10·4502·7446 
Ana.lyz:ed:: 20 Nol/~1916:05 

HatCh Rate Binomials 

Cone-% 

FR_FRCP1 

FRfRABGH 
FR_UFRl 

GH_c_FR1 

GH_ERC 

GH_EF!2 
EV_HC1 

EV_MC2 

CM_MC2 

CM_MC1 

LG_LGDSSLCC 

LG_SLC 

LC_LG3 

LG_DGDS 

LC_LC5 

Graphles 

Code 

XC 

Endpoint: Hatch Rate 
Analysis; STP 2x.K Contingency Tablos 

Rep1 Rep2 Reps Rep 4 

15/15 iSl15 15/15 15115 

15/15 15/15 15115 14115 

15/15 15!15 15115 15/15 

TS/15 15/-15 14/tS 15/15 

15/15 i4f15 15IiS 15/15 

15/15 15115 14/15 15/15 

15[15 15/15 15/i5 15/15 
15/i 5 14!15 15/15 15!15 

14115 15/15 15/15 15/15 

15115 15/15 15/15 14i15 

15115 15115 15]15 15115 

15/15 15/15 15/15 15/15 

1Sf15 -15{15 15{15 15/15 

14115 15115 15115 15/15 

15/1$ 15/15 15115 15Pi5 

!.0 G • • • ~ • • • • • • • • • 
{[,!] 

0,$ 

<'K'! 
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003-581-75'&9 CETIS.,u- v1.SA;11 

Report Oate: 

Test CodeJJO: 

20 Nov-1916:06 (p3of 3) 

Control/17-2565--6703 

NaUtilus Envlronmen1al Calgary 

CETIS Version: CETlSv1.9.4 

Status Le-vel: 1 



CETIS Analytical Report Aeport Data: 
Tes!C-/10: 

09Dec--:1.9-14:07 {p 1 of 3} 

Control_FR J OS·18SS~5486 

Fathead mfnnow (Pimephales promelas) 32-d survival and growth test NaUtltus Envtr<mmefllSl calgary 

Analysis 10: 05,7707·1270 Endpo-fnt: Mean Dry 8iomass~mg CETIS Version: CET1Svi .9.4 
Analyzed: Q90't~c.1914:06 Arialy5fs: Parametrlc~Twa-sampte Status t&vet: 

Batch 10: 06·9565·9532 TestT\fpe: Sut'VNa!-Deve!Opment-Growth Analyst: Stephanie Schfffer 

Start Date: 22Aog·19 Protocol: ASTM E.1241·05 (2013) DUuent: SJt;z water 

Ending Date: 23:SefY" 19 Species: Pimephales promel~s Srlne: 
Test l:&ngth: 32d Oh Taxon: Actinopterygii Sourc-e: AquatiC Biosystems, CA Age: 

Sari!pi{!,COde samw•m samFiii -Date: Rocelpttlote SamploAge Ctleni'Nam'l! ProJect 
~FU'l1CP1 04-~034-7392 20Aug·1908:15 21 Aug-1911:00 40h (11 .3 "C) Tack Coal Ltd 

FR_CAASCH 14-5092-1567 20 Aug·19 09:46 21 Aug-i911 :oo Sllh (11 .9 'G) 

FR_UFR1 19·7229-0060 20Aug-_19i1;23 21 Aug-1911:00 37h (11.1 'C) 

GH_FR1 19-4330-(1154, 20 Aug~·ts_ 21 Aug-19 \lU,y,) 48h {15 'C) 

GH .. ~RG 12.0073,7620 -20Aug-19 21 Aug-19 \L\JJ 48h (14.5 'C) 

GH .. ER2 08·2042-0027 20Aug-19 21 Aug-19 \\>>J 48h (14.5 'C) 

EV .. HC1 12.0628-2129 20 Aug-19 09:45 21 Aug-1911:00 Sllh (14.6 'G) 

EV_MC2 17-3243-2958 20 ;Aug-19 10:55 21 Aug-19 11:00 37h (14.7 'C) 

CM_MC2 16-3121-5896 20 Aug-19 11:11 21 Aug-19 11:00 37h (10.S "C) 

CM_MC1 11-9128·5645 20 Aug-1911:52 21 Aug-19 l1 :Oo 36h (10'C) 

LC .. LCDSSLCC 12-8177-24$2 20 Aug-19 09:53 21 Au~H9 11:00 38h (13.3 'Cl 

LC_SLC 02-2$54-5518 20-Aug·19:0B:61 21 Aug-l9 11 :00 39h (11.2 'C) 

LC_LC3 10·3790~9462 20:A.Ug-19 09:"30 21 Avg-19 1'1:00 38h (11 .9 'C) 

LC_DCDS 10·3223·93'03 20 Aug-19 21 AU!:H9 i c~q 4811 (13.4 'C) 

LC_LC5 12-23HH594. 20/lug-1910:32 21 Aug-1911:00 37h (12. i 'C) 

SampiGCode Matar!al iYPe sample source Statton Location Lilt/LOng 
FR..,Fl1CP1 Wa:ter_Sample T eck Coal Ltd FR_FRCPi:.,MON_20194J8. 

FR_FRABCH Water Sample Teck COal Ltd FH_FRABCH_MON_2019·0 
FR_UFH1 Water Sample Teck Coal ltd FR _ UFR1_ MON __ 2019·08·2 

GH_FR1 Watet Sample Teck Coal Ltd GH_FR1_ WS~2019·08-20 -· 
GH_ERC Watar,Samp!e Teck Coal Ltd GH_ERC_WS .. 2019-08·20 

GH_ER2 Water Sarriple TeckCoafUd GH_ER2_WS_2019-08·20_ 
EV_HC1 WmOI'Sample TeCk Coa:l ltd EV _HC1_WS_2019 .. 03_W 
EV_MC2 Water sample TeckCoa!Ud EV_MC2_WS_2010,_Q3_W 
CM_MC2 Water Saniplei Teck Coaf Lld CM_MC2_WS_M19·08·20 
CM~MC1 Water Sample Teck Coal Ltd CM_MC1_WS .. 2019.()8"20 
lC_LCDSSLCG Water Sampte Teck Coal Ltd LC _LCDSSLCC .. WS _2019· 
LC_SLG Water SB:inp!e Teck Coal Ltd LC _ SLC _ WS _2019·08·1 9 _ 

LC .. LC3 Watet'Sarilple Teck Coa! Ltd LC _LC3_WS _2019·08-19_ 
LC .. DCDS Water Sample Teck Coal Ltd LC _ DCDS .. WS .... 2019"08·19 
LC_LC5 Water Sample Tee!< Goa! Ltd LC _LC5_ WS_2019-08-19 

" 

~ 
003·581·756·9 CETISrMvt.9A.11 Anatys1: SS OA: ~- 'b?J) 1/f 



CETlS Analytical Report 

Analysis 10: 05-7707-1270 

Ana:tyz:ed: 09 Dac-19.'1-4:06 

EndpOint: Mean Dry Biomass·mg 

Anatysls: Parametric-Two sample 

Oata Transform Alt HY!> 
Untraos'formad C>T 

Equal Variance t Two-Sample Test 

Samptet VS SampleU Test sun Crttieal MSO OF- P~Type 

Site Control FR_FRCPi 1.238 1.943 0.20f 6 CD!' 

FRJRABCH ~0.5739 L943 0.189 6 CDF 

GH_FR1 -1.083 1.943 0.192 & CDF 

GH_ERC -2-023 1.943 0.161 6 CDF 

GH_ER2 0.7li4B L943 0_514 6 CDF 

EV_HCi 0.8265 1.943 0.328 6 CDF 
EV_MC2 0.2491 1.943 0.32 6 CDF 

CM_MCZ' 11.92 1.943 0.137 6 CDF 

CM_MC1 0.3722 1.943 0.225 6 CDF 

LC_LGDSSLCG• 3.606 1.943 0221 6 CDF 

LC_SlC" 2.205 1.943 0.603 6 GDF 

LC_LC3 -1 Jl85 1.943 0.138 6 cor-

LC_ocos• 1.9<57 1.943 0.328 6 COF 
LC_~LC5"' 2.171 i.943 0.146 6 CDF 

Auxmaryiests 

AttribUt& T•st Te-st Stat Criucat 
Extreme Value Grubbs Extrema VafutYTest 3.329 3-2 
Control Trend Mann-Kendall-Trend T'e."it 3.329 

AN.OVA Tab-te 

source Sum Squares ~ean Square DF F Stat 
Between 4_7$634 0.339739 14 4.159 
Error 3-B755l 0-0816779 45 
Total R431ll5 59 

OlstrlbutlonaE Tests 

Attribu!e Test Test Stat CriUcal 
Variances Bartlett 8quaJily o1 Variance Test 25.68 29.14 
OistribuUon Shapiro-Wt!k W Normarrty Test 0.9484 0.9459 

CET!Sr>.~ v1.9.4.11 

Report Date: 
Test CodoiJO, 

09 O<JC-19 14:07 (p 2 of 3) 

Control_FR 1 05-1868-5486 

N-autilus Envltonmental Calgary 

CETTS Version: GET!Sv1 ,9A 

Status· Level: 

Comparison -l:tesult 

'fF(F,Rc'P1 :p-assed mean dry bfomass~mg 

Ffi..:.FRABCH-passed mean dry biomass.:mg 

GH.,.fA1 passed mean dry'biamass~mg 

GH _ ERC passed- mean dry blomass-mg 
GM:_ ER2- passetl mean diy "ti\c:imass-rrig 

EV _HCi pas-sed m·ean dry bTomass-mg 
EV _ MC2· passed· mean ifry·hJOmass-mg 

CM _MC2 ta#ed mean diy blomass-mg 
GM _ MC1 passed mean dry -blt!mas-s-mg 

LC _ LCOSStGC failed rnearrdr)i biomass-mg 

LC _ SLC failed mean dry biorrras-s-mg 
LC _ LC3 pass-ed mean dry biomas·s--mg 

LC_OCOS failed mean dry-biomass~mg 

LC _ LCS failed mean dry btomass:mg 

PNatuac 0(W!ision·(a:S%) 
0.1:310 Non'-Significant Effect 

0-7066 Non.Sigrtlficant E-ffect 
0.8398 Non~lgniffuant Efiect 

0_9553 Non-Significant Effect 

0.236ll Non-Signill<:ant Effec! 
0.220'1 Noo-Signlflbar'!t Effect 
Q.405B Non-SlgnlHcant-E-ftecr 
1.1E·05 Significant -Effe-c:t 
0.3613 Non·Signlftcant- Effect 

0.0056 Sign'ificont Effect 

M348 Significant Effect 

0.9285 Non-Significant. Effect 
Q_Q484 Significant Effect 

0.0365 Significant_ ~ffec! 

P-Vatue Dects!on{a:S%) 

0.0288 Outlier Dete-ci<Jd 
0.7391 Non-SignifiCant TfMd i.n C"Antro!.s 

P-Value Decision{a::S'I/a) 

1,3E·04 Significant' Effecl 

P~Vatue D-ecislon{a:1%} 

D.1)284 Equal Variaoces 
0.0131 f'J-orma! Distribution 

PM$0 

6.64% 

6.64% 

6.64%· 

6.64% 

6-64% 

i::L84% 

6.64% 

6.64% 

6:64% 

6.64% 

6.64% 

6.64% 

6.64% 

Analyst: ~c;___ QA: 



CETIS Al1alytlcal Report 

Fathead minno-w (Plmephates promelas} 32~ survival and growth test 

Analysts ID: 05."7707 ·1270 

Analyzed: 09 00<>1914:06 
Endpofn~; Mean Dry 6iomass-rng 
Anal-ysls: Parame!rlc-Two Sample 

Mean Dry Biomass·m_g Summary 

sample Code count "'""" 95% LCL 95% UCL 

FR_.FRCP1 4 2.073 1.77 2.~75 

FR_FRABGB 4 2.257 1.978 2.535 
FR_UFRt XC 4 2,-201 2.068 2.333 
GH_FR1 4 2c30S 2.023 2.593 
GH_ERC 4 2.36S 2.14'1 2.596 
GH_ER2 • L998 1 '1-67 2.83 
EV_HC1 4 2.061 1.541 2:.582 
EV_MC2 • 2.l6- 1.$53 2.007 
CII.LMC2 4 U59 L178 1.541 
CM_MG1 4 2.158 1.815 2.50~ 

LC _ LC!JSSLCC 4 1.792 1.456 2.127 
LC_SLC 4 1,517 0.5389 2A95 
LC_LC3 4 2.32 2.138 2.503 
LC_DCOS 4 1.869 1,35 2.389 
LC_LC5 4 2.038 1j339 2.237 

Mean Ory Blomass-.mg Detail 

Sam_ pie Code Rep1 Rep:2 Rep 3 Rep 4 
FRfRCP1 2.049 L877 2.031 2.333 

FR_FRABCH 2.~69 2.148 2.191 2.51B 

FR_UFR1 XC 2.169 2.184 2.315 2.115 
GH_FR1 2.381 2.394 2.416 2.04 

GH_ERC 2,227 2.301 2.56 2.385 
GH_ER2 1.252 2.071 2.213 2.458 
EY_HC1 1935 2.205 1,676 2.43 
EV_MC2 2.181 1743 2.197 2.518 
CM_MC2 1.417 i.252 1.27'r 1.491 
GM_MC1 2J62 1.989 2.02 2.461 
LC_LCOSSLCC 1.81 1.59 1,688 2.078 
LC_SLC 1-,457 0.686 1.816 2.109 
LC_LC3 2.247 2.383 2.449 2.203 
LC_DCDS 1.554 1.955 L679 2.29 

LC-LCS 2.086 2.056 2.i49 1.859 
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003-5B1 ~756-9 CET!sn~ vL9.4.11 

R-eport Oete:: 
Test Code/10: 

09Dec-1914:07(p3ol3) 

Control.~FR I 05~ 1 868~5486 

,Nal.itllus Environ~taf Calgary 

CETI_S Version: CETISv1.9A 

Status Level: 

Min Max Std Err CV% %Effect 

1.877 2,333 o:·o949 9.16% 0.00% 

2.148 2.518 0.0876 7.76% ·8.88% 

2.115 2.315 0.04169 3.79% ~19% 

2.04 2.416 0.00956 7.76% ·11.35% 
2.227 2.56 0.07152 5.0494 ·14.27% 

1.252 2.458 02"613 26.15% 3$7% 
1.676 2A3 -0.1636 15.87% 0.54% 

1.743 2.516 0.1592 14.74% ·4.21% 
1.252 1.4$1 M5698 8.38% 34-.41%-

1.989 2.461 0.1078 9.99% ·4.12% 

1.59 2.078 o. 1oo6 11,71l% 13.56% 

0.686 2.109 0.3074 40,52% 26.80% 

2.203 2.449 0:05739 4.95% -11.96% 

1,554 2.29 0.1633 17.47% 9.80% 

1.859 2.149 0.08255 -6.14'::6- L6B% 

~3'! ·!.5 !.0 ·fHi M ;),.!j >.0 '.5 ;iO zs -



CETIS Analytical Report Report Pate: 
T .. t CodeftD: 

22 NOV·19 15:53 (p 1 of 3) 

Con~ol FR / 05· 1886-5486 

Fathead tnmnow (Ptme:pha:H:!s _promelll$} $2...tf survival and growth tas:t Nautuus· Eilvlron'mCntal Calgary 

.Analysis !0: OS-9fi"9-7516 
Analy.z;ed: 22. Nov-l9 i5:53 

Batch·1D: 06-95-65-9632 

Start Date: 22 Aug-19 

End-lrt.g Pate: 23: Sep-19 
Test Length: 32d '011 

Sampltt·COde. Sampre iD 
FR_FRCP1 04-8034·7392 

FR_FR!IBCH 14-5092· 7567 

FR_UFR1 19-7229-5960 

GHJR1 19-4330..0154 

GH_EAC 12-0073-7620 

GH_ER2 08-2042-0627 

EV_HC1 12-0628-2129 

EV_MC2 i7 ·3243-2958 

CM_MC2 16-3121~5896-

CM_MG1 1 1-8128"5645 

LC_LCDSSLCC 12-8177-2482 

LC_SLC 02-2654-5518 

LC_LC3 10-3790·9462 

LC~DCOS 1 0•3223-9303 

LC_LCS 12·2319-1594 

Sample Code MateriatTypiii 
FRJRCP1 Wilter_S-ample 
FR_FAAaCH Water Sam pie 
FR_UFR1 Watet. Sample 
GH_FR1 Water Sample 

GH~ERC Water Sam pTe 
GH_ER2 Water Sainple 

EV_HC1 Water Sam'pls 
EV_MC2 Water Sample 

CM_MC2 Water sample 
CM_MC1 Water Sample 

LC_LCDSSLCC Water Sample 

LC_SLC Water-Saniple 
LC_LC3 Water Safupfe 

LC_DCOS Waler Sample 
LC_LCS Water Satnple 

003-581-756-9 

EndpOint: .Length CETJS Verslon! CET!Sv1.9A 

Analysis: Parametric-Two Sample .Stattis Level: 

T~st Typ-e: Survivai·Deve!opment·Grov.1h 

PrOtoCol: ASTM E1241-05 {2013) 

Spscte·s: Pimepha!es promelas 

Analyst: Stephanie Schiffer 
Diluent; Site wetter 

Brine: 
Taxon: Actinopterygii 

Samp!e Date Receipt Date 

2DAU9'19 08:15 2iAug-191i:OO 

20 Aug,19 09:46 21 Aug-1911:00 

20 Augci.911 :23 21Aug·1911:00 

al,Aug-19 21 Aug-_19 ·n,.e-.,0 
20Aug-l9 21Aug·i9 H~w 

20 l\ug·19 21 Aug-1'9 \\ :oJ 

20Aug·19 09:45 21 Aug-19li:OO 

20 Avg-i9 10:55 21 Aug-19 11:00 

20Aug-191U7 21 Aug·19 il•.oo 

20 Aug-1911:52 21 Aug"te '11:00 

20 Aug-19 09:53 21 Aug-19 11 :oo 

2nAug-19 08:51 21 Aug-1:9 11 :oo 

20 Aug-19 09:30 21 Atlg,1911:00 

20 Aug-19 21 Aug-19 \\·,ro 

20 Aug·l9 t0:32 21 AUg·19 11:00 

Sample Source 
TeCk Coat ltd 

TeckCoal Ltd 

Teck Coal Ltd 

TeckCoal Ltd 

Teck Coal Lt-d 
Tee¥: Coal Ud 
TeckCoa! Ltd 

Teck Coat Ltd 

Teck Coal Ltd 

Teck Coal ltd 

TeckCoat Ltd 

ieck- Coal Ud 

Teck Coal Ud 

Took Coal Ud 

TeckCoa:l Ud 

source: Aquatic Bfosyst8ms, CA Age: 

Sample AB-e Client Name 

40n (iLS ~cJ T eck Coal Ltd 
38h (11.9 "C) 

37h (1U 'C) 

48h (15 'C) 

4811 (14.5 'C) 

48h [14.5 'C) 

38h (1415 'C) 

37h [14.7 'C) 

37h (10.8 'C) 

36fr (10 'C) 

38h (13.3 'CJ 

39h {11.2 'C) 

38h (11 .9 "C) 

48h (13.4 'CJ 
37h {12,1 'C) 

station Location Lat/t:.on_g 

FR~FRCP1_MON_2019.08 l20<1jll) 

FR~FRA8CH_MON __ 2019· {l0.!i'"'Jl~} 

FR_UFRi~MON~2019~08- \ \ ~A·"{jl'.) 

GH_FR1_WS..;.2019·08-20_ tl.q .. ,....,.~,lli 
u 

GH_ERC_WS_Z019-0&20 { tS'-~',nft) 
GH~ER2_WS_20·f9·08-20_ L\S:-t{J{t~} 
EV_HCl_WS_20l9_03_W (z.C>uq>t.) 

EV_MC2_WS_20iS_:,03_W {t.di.'[)t..-i 
CM _ MC2 _ WSc201 9·0S-20 

CM _MC1_ W$_20!9-08-20 

LC_LCDSSLGC_WS_2019 

LC_SLC_WS-2019-08-19_ 

LC _LC3_ WS _ 2019-08- j 9_ 

LC_DCOS_WS_2019·08·1 

LC _LC5_ WS_20i9-U8·19_ 

CETISW V1.SA.1i 



CETIS Analytical Report 

Fattread mfnnow {Phneptm!es prometas} ~..a survlval and growth test 

Analysis 10: 08-9179~7516 Endpoint; Length 
Analyzed: 22 Nov-1915:55 -AnafySls.: Parametric-Two Sample 

Oata Transform .Att HyP 

Untransformed 

Unequal Varlance.t Two-Sample Test 

Sample! VS Sampl"U Test Stat Critical MSD OF P-Type 
Site Control FR_FRCPf -1"621 2.132 '1.068 4 CDF 

(l;\! ~ .. \ FR .• FRAScH ·1.-GB.S 2.353 1.412. 3 COF 
GH_FR1 ·0Ai4i 2,015- 0.681 5 CDF 

GH_ERc -1.363 2.0!5 0.606 5 CDF 

GH.-'ER2 . i.!Jll2 2.0i5 0.573 5 COF 

EV_HG1 -0:09534 2,132 0.503 •! COF 

EV_Mc2 --0,6115 2.1'32 0.933 4 cOF 

CM~MC2 -2.4-67 2,353 2.571 3 CDF 

CM_MCi ~0.8118 2.015 0.763 5 GDF 

LC_LCDSSLCC -1.009 2:,015 0.699 5 CDF 

LG.SLC Hl28 2,015 0.672 5 cDF 
Lc_LC3 -Vl67 2.132 0.515 4 CDF 
LG_OcDS 1.35 2.132 0.494 • cOF 

LC •. LC5 t.27B 2.015 0.655 5 CDF 

Auxiltary Tests 

Attribute TB$1 Ti:ist Stat Cr!Ucal 

Extreme Vah;e GrUbbs E:xtrtmc Value Test 3.608 3.2 
COntrol Trend Mann·Kt?no-an Trend Test 3.608 

ANOVATable 

Source sum ~quares MunSqua~e OF F Stal 

Between 32."1695 2.297B2 14 3.578 
Error 2B.903i 0.642292 45 
Total 61.0727 59 

Olstributional Tests 

Attribute Test Test Stat Critlca! 
Variances Barttett Equality of Varia-nce Test 32.99 29.14 
Dfstributlon Shapir{rW!lk W Ncirma!Hy Test 0,9505 M459 

003-581·756-9 C-E.TJST¥ V1.9.4.11 

Report Date: 
Test CodeiiD: 

22Nov-1915c53(p2of 3) 

Confroi_FR i 05•1868-5486 

Nautilus Environmental Calgary 

CETIS Version: CETiSv1.9A 
Status-Level: 

Comparison_ Resul1 
FR~FRCP~ __ passed length 

FR~FRABCH passed length 
GH_FR1 passed length 

GH.:.E.RC passed Ten9lh 
GH_tR2 passact lenglh 
EV _ HCl passed length 
EV_MC2 (>lissed J•ngth 
CM •.. MC2 passe:d length 
CM _ MG1 pasSed length 

LC _ LCDSSLCC passe<! length 
LC _ SLC pasSed length 

LC_LC3 ·passect·Jength 
LC _ocos passed length 

LG_LCS (>lissed lenglh 

PNaiue: Decision(a:S%) 

Oc9098 Non-Significant Effect 

0.8156 Norr.Signiiicant Eifect 
0.65;20 Non-Signtfi~nl- Effect 

0,88'45 NOn"Significant Elfe-cl 
0.8356 Non-Sigriifib$:nt Effect 
0.5357 Non-Sig:nifibai1lEffect 
0.7131 Non-Significant Effec1 
0.9549 Non-Signiftcanl Effect 

0.7731 Non-Si_gnfficant Effect 
013203 Non-Sfgn1frcant Effect 
0.0635 Non-Significant Effect 

o.9146 Non-Signltlcanl Effect 
0,1242 Non-Sigrilficarit Effe-c! 

0.1287 Norl·Sighilicant Effect 

P~Value Oeclsion(a:S%} 

0.0079 Outlier Detected 
0.7391 Non,Signiffcant Tr~nd ln Controls 

P..Varue Df?Cisfon(a:5%) 

5.7E-04 Slgrrifrcant Effect 

P..Ya!ue Oeclsion(a:1%} 

0.002:9 Unequa-l Variances 
0.01$5 Norm-al OJsttibvtkm 

!'MSD_ 

6.37% 

6.37% 

6.37% 

6.37% 

6c37% 

6.37% 

S.37% 

6.37% 

6.3796 

K37% 
6.37% 

6.31';6 

6.-37% 

£.37% 

~-
Analyst;~<:..'; QA; ~- 2/,}tq 



CETIS Analytical Report Report Date; 22 Nov-\9 15:53 {p 3 of 3) 

T'S:st Code/10: Control FR/05·1888·5486 

Fathead minnow (Pimephales prome!as} 32-d survival and growth test NauUJus Environmental Calgary 

Analysis !D: 08·9:t79-7516 Endpoint: Length CETIS Version: CET!Sv1 .9.4 

Analyzed: 22 Nov-1915:53 Analysis: Parametric-Two Sample Status Level: 1 

Length Summary 

Sample co.n count Mean 95% LCL 95% UCL Median Min Max Std frr C\1% %Effect 

FR_FRGP1 4 11.09 9.639 12.55 11.1 a 10 12 D.4569 8.24% 0,00% 

FR_FAABCH 4 10.94 9.06 12.82 i0$1 10.06 i2J~7 0$907 10.80% 1.3~~ 

FR_UFR1 XC 4 11128 9.&24 10.-94 10.1-S 9.93 10.SS 0.2061 4.01% 7.32% 
GH_FRt 4 i0.42 9.567 11.27 10.38 9.93 11 0.200 5.14% 6.06% 
GH_ERC 4 10.69 9.993 f1.39 10.8 10.08 11.09 0.2191 4.10% 3.63% 
GH_ER2 4 10.59 9.965 11.21 i0.64 1-!~L07 1' 0.1957 3]0% 4.55% 

EV_Hc1 4 10.3 9.937 10.67 10.34 10 10.54 O.il49 2,23% 7.i2% 
EV_MC2 4 10.55 :R32 it.78 10.39 9.92 11.5 ·0.3658 7,32% 4,91% 
CM~MC2 4 12.97 9.561 1&.39 12.7 11 15.5 1,073 16.53% ~16,97% 

CM_>A01 4 10.59 9576 •11.6 10.55 9.85 11.4 0.3178 6.00'% 4.55% 
LC_LCGSSLcc 4 10.63" 9.742 11.52 10,85 9.82 11 0:2791 5.25% 4.17% 
LC_cSLc 4 9.67 8.835 iQ,5 9.575- 9.2 10.33 0.2623 5.43% "12.82% 
LC_LC3 4 10.69 10.28 11.08 10.66 10.4 11 0.125'7 2.35% 3.70%-
LC_DCDS 4 9.9.67 9.632 10·3 9.995 9.73 10.!5 0.1054 -2.11% 10.14% 
LC_LC5 4 9865 9,066 10.00 9.92 9.2 10.42 0.251 5.09% 11.07% 

Length be:tall 

Sample Code Rep1 R-ep2 Rep3 Re_p4 

FR_FROP1 12 10 !0.7 11.67 
FR_f'MBGH to.? 12.67 10.08 10.31 
FR._UFRt xc 10 iQ.36 9.93 10B3 
GH_FRt 11 10 10.75 9,93 

GH_ERG iO.S ·m.os 10.69 11,09 

GH_ER2 11 10.55 10.73 10.07 
EV_HC1 i0.27 !0.4 10 . 10,54 

EV_Mc2 9.92 11.5 9.92 10.85 
cM_MC2 14 11 11,4 15.5 
CM_MC1 10.6 9.85 11.4 10.5 
LC_LCDSSLCc 11 9,82 10.7 11 
Lc_SLc 9.3 9.2 10.33 9.85 
LC_LC3 10.73 11 10.6 1D.4 
LO_ocos 10.14 9.85 9.73 iO, 15 
Lc_LGS 10:.4.? 9.92 9.2 9.92 
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CET!S Analytical Report Report Date: 

Test Cocfe/IO: 

20 Nov-1916:07 (p 1 o1 3) 

carytro! J 11-2565-6703 

Fathead minnow {Ptmephafes promelas) 32-d survtvai and growth tl~$1 Nautllus Envlronmental Calgary 

Analysis to: 07~5001-8488 

Analyzed: 20 Nov~·1s 16:07 

B<Itc:h !P: 

stattoam: 
16-0745-"3546 

22 Aug-19 

Ending Oata: 23 Sep-19 
Test Length.: 32d Oh 

sample Cod.e Sampt&lD 

FR_FRCP1 04-0034-7392 

FR_FRABCH 14-5002-7567 

FR_UFR1 19·7221Hl960 

GH.FR1 19-4330·0154 

GH_ERC 12-007:3~7620 

GH_ER2 66-2042-0627 

EV~HC1 12-0628-2129 

EV_MC2 17-3243-2958 

CM_MC2 16-3121-5896 

CM_MCI 11-8128·5645 

LC _ LCDSSLCC 12-8177-2482 

LC_SLC 02·2654-5518 

LC_LC3 10-3790-9462 

l.G_DCDS 10-3223·9303 

LC ... LCS 12-2319-1594 

samp!aCode Materltti TYPn-
FA_FRCP1 Water: Sampro 
FR_FRABCH Water SamP!e 
FA_UFR1 Water Sample 
GH_FA1 Water:-Samp!e 
GH_ERC Water Sample 

GH_ER2 Water Sample 
EV_HCl Wafer Sample 

EV_MC2 Water Sample 

CM_MC2 Wat_et Sa.rriple 
CM_MC1 Water Sample 
LC_LCDSSLCC Water Sample 
LC_SLC Water Sample 

LC_LC3 Water Sample 

LC_DCDS Water Sample 

LC_LC5 Water Sample 

Flsher EJtact{B<mferront~Holm Test 

Samptet vs Sample U 
Site Coritro! FR_FRCPf• 

-:.·,~ FR]flABCH 
GH_FRt 

GH_EAC 
GH_ER2 

EV_HCi 

EV_MC2 

CM_MC2* 
CM_MC1 

Endpoint: Survival Rate 
Analysis: STP 2xK Contingency Tables 

CETIS Vetslon: CETISv1 ,9.4 
Status LeVel: 

Test Type~ Stirvlvai·Deve!opllicnl·G:rowth 

Protoeol: 1\STM E124),05 (2013) 

AnaJys:t; 

Diluent: 

Stephanie Schiffer 

STte·Wate:r 
·species: P'imceptraloo promelas 

Tax-on: AcHnopterygif 

sample Oa,{a Receipt Date 

20 Aug..i90B:15 21Aug-i911:00 

20 Aug-19 09:46 21 Aug·19 11:00 

20 Aug-19 11;23 21 Aug-1911:00 

20 Aug-ig 21 Aug-19H 

2:0 Aug-19 21 Aug-19 1'' 

20 Aug-19 2·1 Aug-19 

20 Aug-1909:45 21 Aug-1911:00 

21l Aug-19 Hl:55 21 Aug-191 1:00 

20 Aug-1911:17 21 Aug-1911:00 

2Jll\ug-1911:52 21 Aug-rorr:oo 

20 Aug-19 09:53 21 Aug-i911:oo 

20 Aug:~19 o-a.:s1 21 Aug-19 11:00 
20 Aug-19 09:30 21 Auf}'19 i 1:00 

2Jl Au;J-19 2i AtJ~H9 k~vv 
20 Aug-19 10:32 21 Aug-19 11:00 

Teck COal Ltd 

reck Coa!Ud 

Teck Coal Ltd 

TeckCoal Lid 

TeckCoaJUd 
TeckCoal Ltd 

Teck Coal Ltd 

Teck Coal Ltd 

Tw:k Coal Ltd 

Teck Coalud 

TeCk Coal ltd 

i eck Coal Ltd 

T edt Coal Ltd 

1' evk Coal Ltd 

Teck Coal-Ltd 

iesl Stat l'·TI'l'• P~Value 

0.0016 Exact 0,0203 
0.0317 Exact 0,2854 
0,3995 Exact 1.0000 

0.1$84 Exact 0.8419 
0.0138 Exact 0.1382 
0.2316 Exact 0.9263 
0.01316 Exact 0.5711 
0.0000 Exact L7E·10 
0.0816 Exact 0.5711 

Brine: 

SOUr-ce: Aqua!ic.Biosystems, CA Age: 

~mpleAge Client Name Protect 
OOh (11.3 "C) Tack Coal Ltd 
38h(1i.S"C) 

37h (11.1 "C) 

4811 {15"C) 

48h (14.5 'C) 

48h (14.5 "C) 

3llh (14.6 "Cl 
37h (14.7 •q 
37h (fOB •q 
36n (ro ~c) 

38h (!3.~ "C) 

39h(11.2~C) 

38h ( 11.B "C) 

4l3h (13.4 "C) 

37h (12.1 "C) 

Station .Locanon Lat!Long 
FR_FRCP1_MON....:2019-·0B t:?zltJ;ift) 
FR_FRABCH~MON~2019- ~ 
FR_ UFR1_ MON _ 2019-08-

GHJA1_WS_2019·08·20_ 

GH,_ERC ~ WS _2019.()8-20 

GH_ER2_WS.2019-0B-20_ 

EV_HC1_ WS_2019_03_W 

EV_MC2_WS_2019~03_W 

CM_MC2_WS_20l9-0B-20 

CM_MCI_ WS .. 2019-08-20 

LC .. LCDSSLCC_WS_2019 

LC _SLC_ W$_2019-08-19_ 

LC_Lcs_ws_2019-08·19_ \; :•.v.c.!c) 
LC~DCOS_W-$_2019-08-1 

LC_LC5 WS 2019·08·19 

o.,r.ron(u:~%) 

Slgnfficarrt Effect 
Non,Signffica.nt Effect 

Non-Signlfican! EffBct 

Non-Significant Effect 
Non-Slgntflcant Effect 
Non-Significant Ettecl 

Ni'>n·Signtfic.ent Effect 
Stgflifltant Effect 
Non,Signfficant Effect 

LC _LCDSSLCC• 0.0016 Exact D.0203 Significant Effect 
LC_SLC11-· 0.0016' Exact 0.0203 ·significant Effect 
LC_LG3 0.8603 Ex-act 0.6803 Non-SignifiCant Effect 
LC_DCDS 0.0545 Exact 0.<357 Non-S!gr@ca.nt Effect 

~ LCc_LC5 0.6054 Exact t.OOOO Non-S!ghititant Effect 

003-581-75€-9 CETISr-'~' v1,.9A .. i1 QA ~-1--~/tcr 



CET!S Analytical Report 

Fathead minnow (Pimephales prome4e:s) 32-d survival and growth·test 

Analysis 10: 07-5001-6488 Endpoint: Survival Rate 
Analyzed: 20 Nov-19 16:07 Analysis: STP 2xK Contingency Tables 

Auxiliary Tests 

Attribute Test Test Stat Critical 

Extreme Value Grubbs Extreme Valuer Test 2.441 3.2 
Control Trend Ntann-Kenda!I Trend Test 2.441 

Data summary 

co·nC·% c- NR R NR + R PropNfl PropR 
FR_FRCP1 37 23 6{) O.b167 0.3833 

FR_FRABCH 42 17 59 0.7119 0.2881 
FR_UFR1 XC 52 8 60 0.8667 0.1333 
GH_FR1 50 10 60 0.8333 0.1007 
GH_ERC 47 13 60 0.7833 0.2167 
GH_ER2 41 19 60 0.6833 0;3167 
EV_HC1 48 12 60 O.B 02 
EV_MC2 45 15 60 0.75 0.25 
CM_MC2 16 44 60 0.2007 0.7333 

CM~MC1 45 15 60 0.75 0.25 
LC_LCOSSLCC 37 23 60 0.6167 0.3833 
LC_SLC 37 23 60 0.6167 0.3833 
LC_lC3 55 5 60 O.Si67 0.08333 

LC~DCOS 44 16 60 0.7333 0.2667 
LC_LCS 52 8 60 0.8667 0.1333 

Survival Rattl-DetaU 

COne~% Code Rep 1 Rep2 Rep3 Rep4 
fR_FRCPl 0.4000 0.6000 0.6007 0,6000 
FA _FRASCH 0.6667 0.4000 0.92$6 0.8667 

FR_VFR1 XC 0.9333 0.7333 1.0000 0,8000 

GH_FR1 0.6000 0,9333 0£000 1.0000 

GH_ERC 0.6667 0.8667 0.8667 0.7333 
GH_ER2 0.2667 0.7333 0.7333 1.0000 
EV_HC1 0.7333 1.0000 0.6000 0.8667 

EV_MC2 0.86!57 0.4000 0.8667 013007 

CM_MC2 0.2000 0.4000 0.3333 0.1333 

CM_MC1 0;6667 0.8667 0.5333 0.9333 

LC_LCOSSLCC 0.4667 0.7333 o.€667 0.6000 

lC_SI.C 0.6667 0.33'33 o.BOOO 0.8667 
LC_LC3 0:7333 0.9333 1.0000 1.0000 
LC_DCDS M667 0.8667 0.7333 O.S687 
LC_LC5 0.8000 0.8007 1.0000 o.eooo 

003·"581 -7-56-9 CETISTM \11.9.4. 11 

Report Date: 20 Nov·19 16:07 (p 2 of J) 

Control-! 17·2565-6703 Test Codi!tf}O: 

Nautilus- Environmental Calgary 

CETIS Version: CETlSv1 .9.4 
Status L-evel: 

P.Valoe _OedSion(a:S%) 

0.751S No Outliers Detected 

1.0000 Non·Slgnlf!cant Trend in ControlS 

%Effect 

28.85% 

17J36% 

0.0% 

3,135% 

9.62% 

21.15% 

7.69% 
13.46% 

69.23% 
13ASO!b 

28.85% 

28.85% 
·5.77% 

15.38% 

0.0% 



CETIS Analytical Report 

Fath~ad mlnnow (Pimephales promet:as) 32-d survival. and growth test 

Analysis 10: 07-5001·6488 Endpoint: Sutviv:af Rata 

Ana!Y4Qd: 20 Nov~ 19 l6:07 AnaJysi's: STP '2xK ConUngency Tables 

SUrvival Rate Binomials 

Cone--% Code Rep 1 R•p2 Rep 3 Rep4 

FR~FRCP1 6;t15 1?_f15 10/15 9115 

FR~FRABCH 10115 6/15 13/14 13115 

PH_UPR1 XC 14/15 11115 10/15 12/15 
G!i_FR1 9/15 14/15 t2!15 15/15 

GH_EHC 10/15 13/15 13/15 1 1/15 

GH_ER2 4/15 i 1/15 li/15 15{15 

EV_HC1 11/15 15115 9/15 13/16 

EVJ~C2 13/15 6/lS 13/15 i3!1S 
CM_MC2 3115 6/15 5/15 2115 

GIY\_MC1 i0!15 i3/15 8/15 14/15 

LG_LCDSSLCC 7/1,5 H/15 10/15 9ii5 
LC_SLC 10115 5115 9/15 13/15 
LC __ LC3 li!15 14!15 15115 15115 

LC~DCDS 7/15 13i15 11/15 13/15 

LC~LCS i2i15 13/15 15115 12/15 
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CETIS'"' v1.9A.11 

Repo-rt Date: 
Test Code!fD: 

20 Nov-19 16:07 (p 3 of 3) 

Control/17·2565·6703 

Nautllus Environnt:enta! Calgary 

CETtS Version: CET+SvLfi.4 
Status Level: i 



CET!S Analytical Report Report Date; 

T~Code:ilD: 

20 Nov.t9 t6o28 (p 1 ot 3) 

Control I 004798"3495 

Fathead mlrin6w- (Pim&phales promeias) 32-d survival and growth test N&ulllus E!lvt_ronmentcil Calgary 

Analysis 10: 00-1473-7554 Endpfihit! HatclJ Rate CETTS V$rslon: CET!Sv1 .9.4 

Analyzed: 2G-Nov~1916:27 AnalysiS! STP. 2xK Contingency Tables StatUs -Level~ 1 

Batch 10: 14·2Hlll·8081 Tosttypo: SUNival•Oeve!opment-Growth Analyst: Stephanie Schiffer 

Start Oate: 22Aug·19 Protocol: ASTM E\241·05 {2013) O!luent: Site W(tter 

Ending oate: 22 sepc19 $pecres: Pfmephales promelas Stine: 
T'eS"t l-etigtft: 32d Oh Taxon: Actinopterygii Source: AquaticBlos)'stems-,.CA Age: 

Sample Code sample 10 sample. Date 
FR,F'RGP1 04·8034·7392 201\llg·1908;15 

FR~fRABGH 14-5092·7567 20 Atig·1909:46 

FR~UFR1 iiH22S-5960 20 Aug·1911;23 

GH_FR1 19"4330·0154 20-Aug-1!1-

GH_ERG 12·007J.7620 20 Aug·19 

GH_ER2 08·2042"0627 20Aug·19 

EV _HC1 12·0628·2129 20 Aug·!9 09:45 

EV_MC2 17·324<l·2SSS 20 Aug·1910:55 

CM,MC2 16"3121-S!lflS 20 A\Jg.Jg 1 1;17 
CM_MCi 1Hll2S.S545 .20Aog-191l:52 

LC _ LCDSSLCC !2-8177 -2482 20 Aug· 19 09"53 

LC_SLG 02-2654·5518 20 Aug·19 08:51 

LC_LC3 10~3790·9462 20Aug-19-09;30 

LC_DCOS 10-3223-9303 20Aog-19 

21iltig:·1911:00 
21 Aug--·19 11:00 

21 Aug-1911:00 

21 Aug-19 tv 

21 Aug·19 : 

40h (11.3 °.G} 

3Bh{1L9'C) 

37h (1 1.1 "C) 

48h {15 'C) 

48h 114.5 'C) 

CUentName Project 

TeckCoa!Ud 

_L_c_:_:_L_cs _____ ,_2_·2_a_,_a_.,_s_s• __ 2oAug':'1910:S2 

21 AVQ·19 it ,_J'::J 48h (14.5 ~q 

21 Aug-191 1:00 3Bh (14.6 'C) 

21 AUg·!911 ;OO 37h (14.7 'C) 

21 A\lg-19 11 ;OO 37h (10.8 'C) 

21 Alig·1911:00 26h (10 'C) 
21 AUQ·191!:00 38h (13.3 'C) 

21 Aug-1911:00 39h (1 1.2 "C) 

2i Aug.-19 11:00 38h {1 L9 ~c) 

21 Aug·i9 JLi'J 48h {13.4 'C) 

2t-Aug·19'1f:OO 37h(12.1 "C) 
-~~~~----~~~------

Sartf le Code 

FR_FRCP1 

FR.:,FRABCH 

FR_UFR1 

GH_FR1 

GH_ERC 

GH~ER2 

EV_HCl 

EV_MC2 

CM_MC2 

GM_MC1 

LC_LCDSSLCC 

LC_SLG 

LC_LC3 

LC_DGDS 

LC_LC5 

Water Sarn~e 
Water Sample 

Water Sample 

Water Sample 

Water Sampl-e 

Wal:-er Sarl'lple 

Water .Sample 

Water 'Sample 

Water $ample 
Water Satnp!~ 

Water Sample 

Water Sample' 

Water -sample 

Water Sample 

Water Sample 

Fi:shertxact}Bonterron:t.:kQlm Test 

Sample I vs samplell 
Site Conlfof FR_FRCPi 

FR_FRABCH 

FR_UFR1 

GHJR1 
GH_ERC 

EV_HCi 

EV_MC2 

CM_MC2 

CM ••. MCi 

LC_LCDSSLCC 
LC_SLC 

tC_LC3 

LC_DCDS 

LC~LCS 

003·561-756·9 

sam 1e Source 

TeckCool Ud 

TcckCoal Ltd 

Teck Coal Ltd 

TockCoal Ltd 

TeckCoat Ltd 

Teck Coal Ltd 

T eck Coal Ltd 
TeckCoatUd 
i eck CoaH.tct 
Te-ck Coal ltd 

Te-dk Coal ltd 

Teck Coat Ltd 

T£~-CkCoalUd 

Tack Coal Ltd 
Teck Coal Ud 

Tei:rt:Stat P-Type 

1.0000 Exact 
0.7521 Exact 
i.OOOO Exact 
0.7521 Exacl 
0.7521 EXact 
1.0000 -E~ 

0]521 Exact 
0.7521 Exact 

0.7521 Exact 
1.0000 Exact 
1.0000 Exact 
1.0000 Exact 
0.75-21 Exact 
1.0000 Exact 

P-Vafue 

1.0000 
1.0000 

1.0000 
1,0000 

HJOOO 
1.13000 

1.0000 

1.0000 
1.0000 

1.0000 
1.0000 

1.0000 

1.0000 
1.0000 

Station Loeatton l:at!Lon 
FR_FRGP1,,MDN 2019·08 

FRJRA8CH~MON_2019- CtO"fli'J 
FR_UFR1_MON_2019·08-

GHJR!_WS_2019-08·20._ W'"''·?'J 
GH_ERC_WS_20!9-08·20 \ 

GH_ER2_WS,,2019·08·20_ 

EV_HC1_WS_2019_Q3_W 

EV,;MC2_WS_2019_Q3_W 

CM_MC2_WS_2019·08-20 

CM_MC 1 _ WS _ 2019·08·20 

LC_LCDSSLDC •• WS_2019 'f')A>:O!CJ 
!.G _ SLC _ WS _2019·0S.! 9 _ 

LC_LC3_ WS_2019·08· 19_ 

tc_ocos_ws _2019·08·1 

LC LCS WS_2019·08·19 

Oecision{o::S%} 
Non-Significant Effect 

Non-Significa-nt Effect 

Non-Sfgnificant Effect 

Non·Slgni-ficant Effect 
Non-Signfficant Effect 
Non-Slgn:lfic-am Effect 
Non~Signilioant Effect 
Non·Sign!ftcant Effect 
Non----S1gn?fic:ant Effect 
Non--Signif~eant Effect 
Non-Significant Effect 

Non-Signtf!Gant Effect 
Non-Significant Effect 
Non~Signlficant Effect 

CETISm V1 .9.4-.11 Ana:!yst:_~§_ ______ h 

e;b 
OA:_fkv 7--?7jJ.fl 



CET!S Analytical Report 

Analysts JO~ 00·1473-7554 Endpoint: Hatch Rale 
Anatyzed~ 20 Nov-1916!27 Anafysls: STP 2xK-Conling_ency Tables 

Auxmary Tests 

Attribute Test Te:stStat Critical 

Extreme: Value Grubbs Extreme Value Test 2.352 3.2 
Control Trend Mann-Kendall TrendTi!st 2.352 

Data SUmmary 

con<>% Code NR R fiR+ ll l'ropNR Prop: R 
FR_FRCP1 60 0 60 0 
FR_FRABCH 59 1 60 0.9833 0.01667 
FR_UFR1 60 0 60 1 0 
GHJR1 5!) 60 0.9833 0.01667 
GH_ERC 59 60 0,9833 0.01667 

GH_EF!2 xc 59 60 0.-3 0,01667 
EV_HC1 60 0 00 0 
EV_MC2 59 00 0.9833 0.01667 
CM_MG2 59 60 0.9833 0.01667 
CM_MC1 59 1 60 0.9833 0,01667 
LC_LCDSSLCC 60 0 60 1 0 
LC_SLC 60 0 00 0 
LC_LC3 en 0 60 0 
LC_DCDS 59 1 60 0.9833 O.Oi667 
LC~LCS 60 0 60 0 

Hatch Rate Detall 

Cone.% Code !lop 1 Rnpz Rep3 Rep4 
FR_FRCP1 1.0000 1.0000 1.000:0 1.0000 
FR_FRASCH 1.0000 1:0000 \.MOO 0,933~ 
FR_UFR1 1.0000 1.0000 1.0000 1.0000 
GH_FRi 1.0000 1.0000 O.i'f333 1.0000 
GH_ERC 1.0000 0.9333 1.0000 i .0000 
GH_ER2 XC 1.0000 1.0000 0,9333 1.0000 
EV_HC1 1.0000 1.0000 1.0000 1.0000 
EV_MC2 1.0000 0:9333 1.0000 1.0000 
CM_MC2 0.9333 !.0000 1,0000 1.0000 
CM_MC1 1.0000 1.0000 1.0000 0.9333 
LG_ LGDSSLCC 1.0000 1.0000 1.0000 1.0000 

LCJll.C 1.0000 1.0000 1.0000 1.0000 
LC_LC3 1,0000 1.0000 1.0000 1.0000 
LG~DCOS 0£1333 1.0000 1.0000 1.0000 
LC_LCS 1.0000 1.0000 1.0000 1.0000 

003·581·756·9 CETtSrn v1.-9.4. 11 

Report Date: 20 Nov-19 16:28 (p 2of 3) 

Contwl ! 06-479Sw3495 Test Code!iO: 

Nautilus Environmental calgary 

CETfS Version: CETISv1 .9.4 

Status Level': 1 

P~Valul:f Oedsion{a:~~} 

0.9827 No:Outlie.rs Detected 

0.4783 fiton·Significant Ttend in Controls 

%EII0cl 

-Li"'A> 
0.0% 
-1,7% 

0.0% 

0.0% 

0.0% 
-1.7% 

0.0% 

0,0% 

0.0% 

-1.7% 
-1.7% 
·1.7% 
0.0% 
-1.7",£ 

Analyst: 5 ":::, 



CETIS Analytical Report 

Fathead minnow (?fmephales promefas-}'32·d,survlval'and growth test 

Analysts !ll: 00-i 47:Jo 7554 Endpotnt: Hatch Rate 
Anaiyzetl~ 20 NbV-19 H3;27 Analysis: STP 2XK Contingency_ Tabies 

Ha~ch Hate Blnomials 

Cone·% Code Rep 1 Rep2 Rep3 Rep4 
FR_FRCPJ 15,115 15/15 15/15 15/15 
FR]RABCH 15115 15115 15/15 !4/15 
FR_UFR1 15/15' 15115 15}1$ 15/lS 
GHfR1 i5}i5 15115 i4/i5 15/15 
GH);:Rc 15115 14!15 15/15 i5jl5 

GH~ER2 XC 15115 15/!5 14/iS 15115 

EV"HC1 15/15' iS/15 15!15 15M 
EV_MC2 15/1 s. 14/15 15/15 15(15 

CM_MC2 14/15 15/15 15115 15115 
CM_MCl 15!15 15/15 15115 14/15 
LC _ LCDSSLCC 15/15 15115 15/15 15115 
LC_SLC 15/15 15/15 11:if15 15115 
LC_LC3 15/15 !5/15 15/15 15/15 
LC_DCDS l4i:t5 15/is 1'5!15 15/15 
LC_LC5 !5115 15115 15/15 15115 

Gra_ph-lcs 
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003-581-756-9 

Report Date! 
Test Code/tO: 

20 Nov-19 16,28 (p 3 ot 3) 

Control/ 06~4798~3495 

Nautilus Environmental Ciilgary 

CETJS Version: CETISv'l.9.4 

Status Lsvet: 

~ 
AnalySl: SS::. ·- QA:~ ??.] f1 



CETIS Analytical Report Report Date; 

Test CtJde;lD: 

00 Dec-1914:12 (p 1 of 3) 

ControLGH! 13·2407-5469 

Fathead mfnnow (PtmtYph_ales promef.a.s} 32-d survival and gr.owth: 1m Nautilus EnvJrorimental Calgary 

Analysis 10: 19..0091.-4fl45 Endpoint: Mean Dry Biomass~mg CETIS Version: CET!Sv1.9.4 
Analyzed; 09 0~-1914:11 Analysis: ParametrEc·Two·Sampfe Status Level: 

Batch ID: 0 7 ·5966·1678 Test Type: Survivai-Devetoproont·Growth Analyst: Stephanie Schtffer 
start 'mite: 22Aug:t9 Protocol; ASTM E1241-05 (2013) Oituent: Site water 

Endmg·oate: 2a·:sewts species;- Plmephales prome!as Brine: 
Test l-ength: 32d Oh Taxoh: Actinopterygii Soun::e: Aquatic Blosystems, CA Age: 

···---·-
Sample Code Silmple10 sample Date. Rscelp( Date Sample Age Client Nam~;t Project 

FRJRCPl p.~C0034' 7392 2ll A.ug-1908:15 21 AU£f"'19 11:00 40h (11.3 •c) Teck Coal Ltd 

FR_.FRABCH 14-5092·7567 WAU!I-1909:46 21 Aug--19 11-:00 3Bh {lL9 "CJ 
FR_UFR1 19·7229·5960 2ll Aug·19 11:23 21 Aug-19 11:00 37h (11.1 •q 

GH_FR1 19·4330·0154 2llA~g-19 21 Aug··191\~vo 48h (15 'C) 
GH_ERC 12·0073'7620 2<l Aug,19 21 Au,g-19 \\>.}J 4Sh {14,5 "'C) 
GH_ER2 08-2042·062.7 20Aug-i9 21' Aug-19 t\ ·,-.A? 48h {' 4.5 'C) 

EV.JlC1 12.00:18-212S 20 Aug-1909:45 21 Aug-19 1 i:OO 38h (14.6 'C) 

EV_MC2 17~-2.958 !?0 Aug· iS 10:5:> 2·1 Aug-19 i 1:00 37h {1 4.7 'C) 
CM_:MC2. 1(Xl121-5l!OO 20Aug·i911:i7 21 Aug-iS ii:OO 37h (10.8 'C) 
CM_MC1 1 1..$128·5645 20 Aug-19 11:52 2i Aug-19 11:00 36h {10 'C) 
LC _ LCDSSLCC 12-8177-2482 20 Aug·19 09:53 21 Au.g-19 i 1:00 3Sh (13.3 'G) 

LC~SLC 02-2654·5518 20Aug-1908:51 21 Atlg-191'1:00 39h {11.2 'C) 
LC_LC3 10-3790-9462 20 Aug·19 09~30 21 Aug·19 11:00 3Bh {1·1.9 "'C) 

LC~DCDS 10•3223-9303 20 Aug-19 21 Aug'19 11\o•;:, 4llh(13.4'C) 

LC_LCS 12·2319•1594 20 Aug-19 10:32 21 Aug-1911:00 37h (12. 1 'C) 

Sampli!.Code Material Txpe Sample Source Station Location Lat/long 
FR..;FRCP1 Water Sample Tack Coal Ltd FR~FAGP1_MON_2019·08 

FR_FRABCH Water Sample Tack Coal ltd FR_FRABCH_MON ... 2019-D 
FR_UFR1 Water sample Teck CoaLLtd FR_UFR1 .. t<ION_2019-D8-2 

GH_FR1 Water Sample Teck Coal Ltd GH..;FRl_WS_2019·0B-20_ 
OH_ERC Water Sample Teck Coal Ltd GH .. ERC_WS_2019·08-20 

GH_ER2 Wat-er Sample T eel; Coal Ltd GR_EFI2_WS_20t9·08·2tl_ 
EV_HC1 water-Sronpte Teck Coal Ltd EV_f;Ci_WS_20i9_03_W. 
EV_MC2 Wc'it-er-samf}!e Teck Colli Ltd EV_MC2_WS~2019_03_W 

CM_MC2 water sample TeckCoaiUd CM_MC2~WS~2019-08·20 
CM .. MC1 Water Satnp!e Teck Coal ltd CM_MC1_W5_20i9•08-20 
LC_LCDSSLCC Water Samf)le T eck Coal-Lid LC_LCDSSLCC_WS_2019-
LC_SLC Water Sample T eck Coal :Ltd LC _ SLC _ WS _ 20t&-08~ 19 _ 

LC_LC3 Water Sampta Teck Coal Ltd LC _ LC3 _ WS _ 2019·08-19_ 
LC_DCDS Waior Sample' leek Coal Ltd LC_DCDS_WS_2019-00·19 
lC_LC5 Walfif Sample Teck Coal Ud LC_LC5_WS _2019·08-19 -

003·581·756-9 CE11Smv1,9A1i 



CETIS Analytical Report 

Analysis to: 19·00914945 
Analyzed: 09 Dac-1914:11 

Endpoint: :Mean Dry Biomass,-mg 

Analysis: f'ararnetrtc~Two Sample 

Data; iransfonn Alt Hyp 

Untransformect -C>T 

Equal Valiance t Twnwsampte Test 

Sample·! VS Sample lf T~stStat Crttlc-al !\ISO OF P•Type 
Site Conirol FR_FRCP1 ·0.2662 1,943 0.540 6 CDF 

zl FR_FRABCH ~0.9361 1.943 0.536 6 CDF 

FR_UFR1 -<HGMl L943 0.514 6 CDF 
Gi'i_FA1 -L12 1.943 0537 0 COF 

GH_ERC -i.:l6!5 1.1143 0527 6 CDF 
EV_HG1 '0.2059 H!43 0.599 6 CDF 

EV.J~C2 -<r.S272 1.943 0.595 6 CDF 
CM_Mcz• 2.29 1.943 0.52 6 CDF 
CM_MC1 ·0.5637 1.943 0.549 6 CDF 
LC_LCDSSLCC .0.7344 1.943 0.548 6 CDF 
LC_SLC 1.193 1.$43 0.794 6 CDF 
LC_LC3 -1.203 1.943 0.52 6 CDF 
LC_DCDS 0.4191 1.943 0.599 6 COF 
LC LCS -0.1458 1.943 0.522 6 CDF 

Auxl!lary Tes.ts 

Attrfbu1e Test Test Stat Crlllea! 
Extreme Value Grubbs Extreme Value lest 3.329 3,2 
ContratTrend Mann-Kendall Trend TC-Sl 3.329 

AAOVA Tabla: 

Source Sum Squares Mean Square DF FStat 
Between 4.756:!4 0.339739 14 •L159. 
Error 3.67551 0,0816779 45 
Total 8.43185 59 

Distributional Te-sts 

Attribute Te§'t Test Stat Cr!Ucal 
Variances Bartlett Equarrty of Variance Test 21;.00 29.14 
Distributlon Sh&:p1ro-Wllk W Normality Te${ 0,9484 0,9459 

Report Date: 

Test Code!ID: 

09 Oec-1914:12 (f'Zoi 3) 

Control. GH i 13:2407 ·5468 

Nautiii.UJ' Envlront:nfl'ntai_Calgary 

CETISVersion:. CETlSvi .9.4 
Status L.evel: 

Comparison Result PMSD 
FR_FRCP .. 1 pasSed mean dry bl{)ff1ass~mg 26.13% 

FR_FRABCH-p:assed mean dry biomassvmg_ 26.13% 

FR_UFR1 passed mean dry .blomass-rng 26.13% 

GH_FRt passed mean dry biomBs-s~mg 26.13% 

GH,;._ERC-passed-inean dry btbinasswmg 26.i3% 

EV ~HC1 passed nrean dry bib'rh<iss·mg :26.13% 
EV,:,;MG2 pass·ae me:JJCdty bltimass-mg 26;13% 
CM_Mc~ ·failed mean dry biomastvmg 26. l3% 

CM_MG1 j)assedmeandryb!omassnng 25.13% 
LC _ LCOSSLCC passed mean diy biomass-m 26.13% 

LC_SLC passed mean dt)fbiomass-mg 26.13% 

LC_LC3 pasSed mea:ii dry blo"mass-mg 26.13~ 

LC _ OCOS passed moon dry bfcmass..mg 26.13% 

LC_LCS passed meaii diy blomass,.mg 2fLi3St 

P"'Vatue Oeclsion{a:;S%} 

0.6005 Nan-Signtficant tff-ect 
0.8073 Non-Significant Effect 

0.7632 Non-Significant Effect 
0.8472 Non-~:iig-nificant Effect 
O.llil94 Nan-Signlfleant E:ffed 
0.5774 Notr-Si.!;Jnffitarlt Effoct' 
0.6915 Non-Sigrifflcanr Eff~t 

0.0270 SignUicant EffMt 
0.7033 Non"-Signiticant Effect 
0.2452 Non·Signlticant-Effect 
0,1389- Non-Signfficattf ·Effect 
O.SS2ll Ntm-Signlf!c:ant Effacl> 
0.3449 Norj~Sfgriiffc:an1 Effect. 
0.5556 Non--Sig-n!ficant_EfteCt 

P-Value Oecision{d:'5"'k} 
0.0200 OuUier Detected 
0.0435 Significant-Trend fn Controls 

P-Va!ue De-ctslon{a:5%} 

1.3E-04 Signiftca!11 Effect-

P-Va!ue Oecfsion{o:1%} 

0.0284 Eq~af Variances 
0.0131 NoJ'fflaf O\$tribo1ion 

@/ 

Qk_J)a.-~11 "'i 



CETIS Analytical Report 

Fa1head minnow (Pimepflales prome:las} 32..0 survtval and growth test 

Analysts 10: 19-0091'-4945 

Analyzed: 09 DeOe19 14:11 
Endpoint: Mean Dry Biomass-mg 

Anafysls: Parametr'rc~Two Sample 

Me:an Dry Biomass-mg summary 

Sa!nl)lo Codo t'::oUnt Mllm1 S5%LCL 95%W;;~ 

FR_f!lCP1 4 2W3 1.77 2.375 

Ftl_FRABCH 4 2.257 1.9713 2.535 
FR_UFRr 4 2.201 2,068 2.333 
GH_FR1 4 2.308 2 .. Q23 2.593 
GH_ERC 4 2.368 2c141 2.598 
GH_ER2 XC 4 1.998 1.167 2.83 
t:V_HC1 4 2.051 1.541 2582 
EV_MC2. 4 2.1€ 1.653 2.667 
CM_MG2 4 1.359 1.178 1.541 
GM_MC1 4 2.158 1.815 2.501 
LC_LCDSSLCC 4 1.792 1.456 2.127 
LG_SLC 4 1.517 0.5389 2.495 
LC_LC3 4 2:32 2.138 2.50$ 

LC_DCDS 4 1.869 1.35 2.389 
LC_LCS 4 2.038 1.839 2.237 

Mean Dry·SIQmaseHng-D_etail 

Sample Coae Rep1 Rep2 Rep-3- Rop4 
FR_FRCP1 2.049 1.877 2.031 2.3-33-
FR_FRABCH 2.169 2.149 2.191 2S1S 

Ffl_lJFR1 2.189 2.184 2.315 2.115 
GH_FR1 2.381 2.394 2.416 2.04 
GH_EAC 2.227 2.301 2.56 2.385 
GH_ER2 XG 1.?..52 2.071 2213 2.458 

EV_HC1 1.935 2.205 1.676 2,43 

EV_MC2 2.181- 1.743 2.197 2.518 

CM_MG2 1.417 1.252 1·.277 1.491 

CM_MG1 2.162 1.989 2.02. 2.461 
LC_LCDSSLCC 1.81 1.59 1.688 2.079 
LC •. SLC 1A57 O.S86 1.81€ 2.109 
LC_LC3 ~-247 2,383 2.449 2.203 
LC_DCDS 1.554 1.955 !.61'S 2 .. 29 
lG_LC5 2.086 2.056 2.149 '"859 

Graphics 
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,Median 

~.04 

2.18 

2.186 
2.388 
2.343 
2.142 

2.07 

2.189 
1.347 

2.091 

1.749 
1.637 
2.315 

1.817 

2.071 

G.':J 

O:!J:! 

fj,; 

• • ~2 
E 
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003·581· 75B·9 CETtStt1 v1.9A,11 

R-eport Oalfif: 
Tool CodefiD: 

09 Dec-1914:12 (p 3 of 3) 

Control .GH /13·2407·5468 

Naumus Environmental Calgary 

CETJS Version: CET!Sv1.9.4 

Status L.evel: 

Min 
1.sn 
2.148 

2.115 

2.04 
2.227 

1.252 

1.676 
1.743 

1.252 

1.989 

1.59 

0.686 
2.203 

1.554 

1.859 

MOX Sid El! CV% %Effect 

2.333 0.0949 9,16% 0,00% 

2.518 0.\11376 7.7-fr%: -B.SS% 

2.315 M4169 3.79% ~6.19% 

2,416 0.08956 7.76% -11.35% 

2.55 0.07152 -6-.04% -14;27% 

2.458 0.2B1j 26.1Mb. 3.57% 

2A3 0.1636 15.97% 0.54% 

2.518 0,1592 14.74.% -4,21% 

1.491 0.05698 S.38~b 34.41%-

2.461 0.1078 -9.99% -4.12% 

2.078 0.-1056 11.79% 13.56% 

2.109 D.3074 40.52% 26.80% 

2.449 0.05739 4.95% -11.96% 

'"29 0.1033 17.47% .9.80% 

2"149 0.06255 15.14% 1.68% 

,u: ·05 oo o~ tN u; ~o ;,1;; -



CET!S Analytical R!!PQrt Report Date: 
Test Code-flO; 

22 Nov·19 15:55 (p 1 ol 3) 

Control GH I 13·2407·5458 

Fath'ead mtnn:ow (Plm&J:!h~ln-promelaS) 32~d-survival and 9rowth test ·nauUfus:tnvrronmr;ntal-Ca:rgary 

Analysis !0: 20·6274·46$$ Endpoint Length CETtS Verston: CETISVi .9.4 

Analyzed: 22 Nov.:1s 15:_$4 .Anafysls: Parame!ric~Two Sample: statos L¢veJ; 1 

a.i!<:h ID: 07·56fi6.1678 Test Type: Survivai·Deve!oprnent~GrovAh Analyst: Stepharrle Schiffer 

Stan Date: 22Aug-19 Protocol: ASTM E124l·05 (2013) Diluent: Site water 

Endlng·oate: 23 Sep-19 Spe'eles: Plmf!ptlil'!es. promelas Brine: 

Test Length: 32d Oh Taxon: Actinopterygil Source: Aquatic 8iosystems, CA Age: 

Sample Code Sampte U? sampteoate Receipt Date Sample Age cnent N-ame Project 
FR__FRCP1 04,;gOS4·7.392 20 Aug-19-08;15 21 Aug-1911;00 4011 (1 1 .3 •c) TeckCoaiUd 

FR_FAABCH 14-5092:..7567 20Avg·1S09:46 :?:i Aug~19 11:00 38h (11 ~9 "C) 

FR_UFR1 19q229-5950 20 Aug~191 i :23 21 Aug-19 1 i :00 37h (!U "C) 

GH..J'R1 19'43;l0-Qi54 20 All!l·19 21 Aug·19 \.\,.O;;:t 4<111 (15 'C) 

GH)oRC 12~0073-7020 20 Aug-19 21 Aug~19 \\:W 4!lh (14~5 "C) 

GHjO:R2 0~2042-0627 20AUg·i9 ·21 Aug·i9 \\:.:;..Y 40h (14~5 "C) 

EV_HCi 12~0628-2129 20 Aug-1909,45 21 AlllJ-19 11:00 3!lh (14.6 "C) 

EV_MC2 17-3243-2908 20 Aug-19 1 0:55 21 AlllJ-1911:00 3711 (14.7 "C) 

CM"""'MC2 16·3121 '5896 20Aug·i911:17 21 Aug-19 11:00 37h (10.8 'C) 

CM_MC! 11·8128~5845 20Aug-19 i1:52 21 Aug·19 11:00 36h (!0 "C) 

LC_LCDSSLCC 1-2~8177-2482 20Aug-1909:53 21 Aug-19 11:00 3Bh (13.3 'C) 

LC_SLC 02-2654·5518 20Aug·19 08:51 2J Aug·i9-1 LOO 39h (!1.2 "C) 

LC_LC3 i0,.-3790-946:2: 20 Aug-19 09:30 21 Aug·19 ii:Oil 38h (11.9 'C) 

LC_DCDS 10-3223·9303 20-Aug-19 21 Aug-19 \'P-~ -!<!h (13.4 "C) 
LC_LC5 12-2319'1594 20 Aug·1910:32 2·1 Aug-19 i t:QO 37h (12.1 'C} 

sample Code Material Type Sampre-Source Station Location Lat/Long 
FR_FRCP1 Wal-er_Sarnpt-e Teck CcaJ ltd FR_FRCP1_MON_2019·00 (Z:..>J"'f:}lt) 
FA _FRASCH Waier_Sampia Teck Coal Ltd FR_FRABCH_MON_2019· 
FR_UFR1 Water Saffipla Teck Coal Ltd FR_UFR1_MON_2019·08· 

GH_FR1 Water Sample Teck Coa! ltd GH_FR1_WS_20!9-08·20_ 

GH_ERC Water Sample T eck Coal L1d GH_ERC~W$_2019-0BJ,>O 
GH_ER2 watersamp!~ Teck Coa!Ud GH.ER2_WS~2019-0~20_ 
EV_HC1 WatetSampte leek Coal Ltd EV _HCt_WS .• 2019_03_W 
EV_MC2 Water Sample Teck Coal Ltd EV_MC2_WS_2019_Q3_W 
CM_MC2 W:a:tersamp!e Teck Coa! Ltd CM_MC2~WS~2019·08·20 

CM_MC1 Water Sample- Teck Coal Ud CM _MCi_ WS _2019.()8·20 
LC _ LCDSSLCC Water Sample TeckCoa! Ltd LC_LCDSSLCC_WS_20t9 
LC_SLC Water Sample Teck Coal Ud LC _SLC _ WS _2019·08-19 _ 
LC_LC3 Wat£I Sample icck Coal Lid LC _ LC3_ WS _201 S-08. 19 _ 
LC_DCDS Wattlf sample Te:ck-Coalltd LC_DCDS_ WS_Zl19'0B-1 
LC_LC5 Water Sample Teck Coal Ltd LC _LC5 _ WS _20 19-08-19 _ 

003·581-750--9 CETfSw v1.9.4. 1 i An-atyst -S:S 



CETtS Analytical Report 

Analysis ID: 20·6274·4663 Emlpolnt: Lenglh 
Anaryzw~ ,J?2 Nov-19- ;:o-:54 AnaJYSJS~ Param~ric-Two sample 

Data Transform 
Untransformed 

A!! Hyp 
C> I 

Unequal Variance t Two~Sampte Test 

SII:Illple_l vs Sample_ll Test Stat 

Site Conttol FR_FRGPI ~1.016 

FA _FRASCH -0~5665 

bH- I'A_UFRI 1.082 
GHfR1 015047 

GH~ERC -ll.0489 
EV~HCi -1.256 

EV~MG2 0.09246-

C'I_MC2 ·2.19 
GM_MCI ·6AEc07 
LGCLCDSSLGC ·0.1247 
LC_SLC~ 2.803 
LC_LC3 -.flA084 
LC_DCDS' 2.789 
LC~LC5* 2.27 

AUxiliary Tests 

rutribut~ T~st 

Extreme Value Grubbs Extreme Value test 
Control Trend Mann-Kendall Trend T es1 

ANOVATabiO 

Critical 

2.132 
2.353 

2.015 
2.015 
2.015 
2.132 
2.f32 
2.353 

2132 
2.01.5 
2.D15 
2.015 
2.132 
2.015 

source SUm s·quar~s _ Mean Squ_a:re 
Betvveen 52.1695 2.291$.?. 
Error 28.9031 0.642292 
Totaf 61.{)727 

Oistdbuth:m.al Tests 

Anrlb.ute T-est_ 

Variances Baitiett 'Equality of Varlooce Test 
Dls!fibtltfon Shaplr!l-Wilk W NOllTlalily Test 

003-581-75$.9 

MSD OF P-Typo 

1.06 4 GDF 

1.464 3 CDF 
0.573 5 CDF 
0.600 5 CDF 
0.592 5 CDF 
OA84 4 CDF 

(Ul22 4 GOF 

2.566 3 GDF 

0:796 4 CDF 
0.687 5 CDF 

0.66 5 CDF 

0.469 5 CDF 

0.474 4 CDF 
0.641 5 CDF 

TeSt Stat Cl1tleaf 

3.608 3.2 
3.608 

Of F Stat 

14 3.578 

45 
59 

Test Stat Crtlical 

32.00 29.14 
0,9505 0.1)459 

CETfSn.~ v1 .9A,11 

Report Date: 
Test Code/ID: 

22 Nov~19 15:55 {p 2 of 3} 

Conlrcii_GH /1-3~2407-5468 

NaUtilUS EttVir:<>fi:mt!rttaf Calgary 

C£TlS Version: CET!Svi .9A 
Status LeVel: 1 

__ Comparl_so.n·:Result 

FR_FRCP1 passoo lenglh 
FFLFRABCH passed length 
Ffl.:_lJFR1 passed J(ll1g:th 
GH_FR1 pl'lSsed length 
GHcEflC paSlll!d length 
EV _ HC1 passtld length 
EV _ MC2. passed length 

GM_ Me:! passed lengih 
CM_ MC1 passed len9th 

LC _JCdSSLCC_ passed length: 

LC _ SLG fa\led !engle 

LC;_ LC3 pasSed lengtli 

LC_DCDS failed length 
LC_ LCS failed lenglh . 

PNaiUe Oecislon(o:-5%.) 

O.St€5 Non~Significant Effect 

0.894'1 Non-Signtnoont Effect 
0.1644 Non~Signiticant EffW· 
0.3178 Non"'SlgnH!COOt Effect 
0.6293 N<.m.-sign)1Tcant: EtfGtrt 
0.1388 Non-Sfgnflicaflt Effect 
0.4654 Non~Sigtiificarit Effect 

0.9419 Non-Significant Effe-ct 
0.5000 Non~ Significant Effect 

0.5472 Non·Slgnlfl:oant Effoot 
0.0189 Significant Effec:t 
0,6501 Non.Signlficant Effect 

0.0247 Significant· Effe-ct 
0.0362 Significant Effect 

P-Value Oedsion:(u:U%) 
0.0079 Outlier D-etlS!cted 
0.3043 Non~Stgniffcant Trend In Controls 

PNatue Oects:Ion{a:5%} 
5.7E4q Stgniflcant Effect 

P-Value De:cls~o_n{o::1%} 

0.0029 Une.quaf Variances 
0.0!65 NOrmal·Dislrlbufion 

PMSD 

R06j& 

6.06% 

6.06% 

6.06% 

6.0$% 

6X1SCh 

6.06% 

6,06% 
6.06% 

6.060/c 

6,06% 

6.06% 

1S.Oll% 

8.06% 



CETIS Analytical Report 

Fathea-d minnow (Ptmephales prometas) 32-d survival and growth test 

Anatysfs 10: 20-6274-4663 
Analyzed: 22 Nov--1915:54 

umgth summary 

Sample Code 
FR_FRCP1 
FFt_fRABCH 
FR_UFR1 
GH_FR1 
GH_ERC 

GH_ER2 XC 
EV_HC! 
EV~MC2 
CM_MG2 

GM_MC1 

LC .LCDSSLCC 
LC_SLC 
LC_LC3 
LC_DCDS 
1-C_LCS 

Length Detail 

Sample-
FR_FRCP1 

FR_FRABCH 

FR_UFR! 
GH_FR1 

GH .. ERC 

GH .. ER2 
EV~HC1 

EV~MC2 

CM_MC2 

CM_MC1 

l.C_LCDSSLCC 

LC.SLC 

LC~LC3 

LC_DCDS 

LC_LC5 

Graphics 

Code 

Endpoitlt; Length 
Analys'ls: Parametric-Two Sample 

Co-unt Moan 95%LCL 95%-UCL 

4 1Hl9 9.639 12.5'; 
4 10,94 9,m5 '12.82 

4 10.28 9.624 10.94 
4 10.42 9.567 11.27 

4 10.69' 9.993 11.39 
4 10.59 9.965 11.21 
4 10.3 9.937 10.67 

• 10.55 9.32 11.76 
4 12,97 9.561 16.39 
4 10,59 9.576 11:a 
4 10.63 9.742 11.52 

4 9.67 8.835 10;5 

4 10.58 10.28 11,08 

4 9.007 9.632 10.3 
4 9,1!85 9.066 10.66 

Rep 1 Rep2 Rep a Rep4 
12 10 10.7 11.67 

10.7 1V37 10.00 !0.3f 

10 1MB 9.93 10.<33 
11 iO 10.75 9".93 

10.9 10-.08 10"B9 11.09 

11 10.-55 10,73 1007 
HL27 iDA !0 l0:54 
9,92 1L5 9.9_2 10.-85 

14 11 11.4 i5.5 

10.0 9.85 i 1.4 105 
11 9.82 10.7 11 

9,3 9.2 i0.33 s.as 
10,73 11 10.6 10.4 
10.14 9.BS 9]3: 10"15 
10.42 9.92 9.2 9"92 

~~ "' 
);! 

----CL 

£ 

! 
s 

' 
" g E u ~ c; B ~ i3 g s B "' S, <: ffi :DO_ 0 

" ~~ =, " :el ~ ~~ 5. ~ 0, ::::' >' ' g' s-' ~~ " t lJ 1§ 0 a; X 
, , s· u 0 g ~ E' 
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003-581-75~9 

Report Date: 

Test Code/ID: 

22 Nov-1915:55 {p 3 of 3) 
Control GH /13~2:407~5468 

Nautilus Environmental calgary 

CETIS Versio--n: - ·CETtSvi .9.4 
Status 'Level: 1 

Median 

11.18 
10.51 

10.18 
10,38 
10.8 
10.64 

10"34 
10.39 
12.7 
10.55 

10-85 

9.575 
10.B5 
9.995 

9.92 

a.v f 
:nst, 

l 
%<(! r 
t-5 ~ 
j tl t· 
D.S ~ 

I 
-;L'5 t· 

Min 

10 
;~,oa 

9,93 

9.93 
10.08 

to,07 

10 

9.92 
11 
9.85 
9.82 
9.2 

10.4 

9.73 

9.2 

.uJL 
·L&l_./;,~ 

Max 
12 
iM7 
10.83 

11 
1!.09 
11 

10.54 
11.5 

i5$ 
i 1.4 

11 

10.33 

11 

10.15 

10.4~ 

L._.;_""-'---~-.:__; 

Std,Err 

0.4569 
0.5907 

02061 
0.208 
0.2191 

0.1957 

0.1149 
0.3858 
1.073 
0.3178 
0.2791 
02623 
0.1257 

0.1054 
0.251 

CV% -%Effect 

B.24% 0.00% 

iOJ30% 1Zn& 

4.01'l<i 7-32% 
5.14% 5,06% 

4.10% 3.63% 

3.70% 4,55% 

2.23~-&· 7.12% 
7.3:2% 4.91% 

i S:.s:J% -16.97<;.\, 

0.00% <1-.55% 

5;25% 4.17% 

5.43% 12.82% 

2.35% -3.70'%. 

2.11%- 10.14% 
5.0!$% 11.07% 

• 

u .~ .~ a u u •• •• u u 



C!:OTIS Analytical Report 

Analysts ID: 03.0691-9540 

Analyzod: 20 NoV-1916:28 

Batch JD: 14-2190..0081 

Start Date: 22. Aug- t9 
Eridfn·g Date~- 23 Sep-t's 
Test Length: 32d Oh 

Sampfe-Code Sample 10 
FR_FRCP1 04-8034-7392 

FR_FRABCH 14~5092-7567 

FR_,UFR1 1S-7229-5H60 

GH_FR1 1943®-0154 

GH_ERC 12-(l073·7620 

GK_ER2 08-2042-0627 
EV_HC! 12-()8:!8·2129 

EV_MC2 !7-3243-2959 

CM_MC2 ! 6-31 21-5896 

GM_MC1 11-9128-5645 

LC_LCDSSLCC 12-8177-2482 

LC_SLC 02-2654-5518 

LC_LC3 t0-379C1·9462 
LC_DCDS t0-3223-9303 

LC~u;s 12<2319-1594 

Sample Cod& Matetlaf Type 

FRJRCP1 Water Sam pte 

FR_FRJ\BCH WaterSampfe 

FR_UFR1 Wa1et Sarqp!e 

G!!_FR1 Water Sample 

GH_ERC Water Sanip!e 

GH_ER2 Water Sarnp!e 
EV_HC1 Water sample 

EV_MC2 Water .Sample 
CM_MC2 Water Sample 

CM_MC1 Water Sample 

LC_LGDSSLCC Water Sampte 
LC_SLC Water Sampte 

LC_LC3 Water SampJe 

LC_DCDS Wa"!J:ffSampiE 
LC_LCS Water Sample 

Fisher Exe:ct!Bonferroni-Holm Test 

sarnpl-e 1. vs S.m~tell 

Site Control FR_FRGP1 

t>T£ FR_FRABGH 

ff!_UFR1 
GH_FR1 

GH_ERC 

EV_HCt 
EV_MC2 
CM __ MC2* 

CM_MC1 

,EJldpolnt! Survival Rate 

A.eport Date! 
TestCodo~D: 

CETlS Version: 

20 Nov-1916:28 {p 1 of. 3) 

Control/.00-4 798-3495 

Ait::ilysfs: STP .2xK Contingency T abtes Status· Level; 
CET!Sv1.9A 

1 

Testlype: Survival·Oevetopment-Growth 

Proto<><>!: ASTM E1241,05 (2013) 

Analyst: Stephanie Snhiffer 

OUuent: Site -Water 

SpeCies: Pfmephafes p.tome:!a$ 

TaxOn: ACtinopterygii 

sampteOate R&eeipt Oate 
20 Aug-1908:15 21:AUg-.1911-:00 

20· Aug-~19 09:46 21 Aug-19 11:00 

20 Aui;!·19 11:-23 21.Aug·19 11:00 

20 Aug-19 21 Aug-19 : ·co;?o_> 

20 Aug-HI 21 Atig·i9 ;,:v;> 

20 Aug-19 2i-Aog·i9 
:ru Aug-19 09:45 21 Atig-1911:00 

20 Aug-19 10o55 21 All(r 19 11 :00 
:ro Aug-i9-i1:17 21 AU!J-1911:00 

20 Aug-1911:52 21 Aug-19 1 i :00 

20AU(r1909:53 21 Atig-19 11 :GO 

20 Aug-19 oa:sr 2·1 AUg·i'9 11:00 

20 Aug-19 09:30 2-1- Allg~'l9 1 t :00 

20.Au~;vt9 21-Aug~19 H ,UCJ: 

20 Avg-1910:32 2.1 Aug-19 i1;00 

Sample Source 
Tec:k Coal Ltd 
Took Coal Ltd 

Teck Coai Ud 
Teck Coal Ltd 

Teck Coal Ltd 
Teck Cool Ltd 
Teck Coal Ltd 

TeckGoa!Ud 
Teck Coal Ltd 

Teck Coal Ltd 

Teck Coal Ltd 

Teck Coal Ltd 

TecK Coal Ltd 

T eck Coal Ltd 
Te-ck Coal Ltd 

Test St~ P·Type 
0.2831 Exact 
0.7536 Exact 
0,9960 Exact 
0.9841) ·Exact 
0.92-61 Exact 
0,9528 Exact 
0.8444 Exact 
0.0000 Exact 
0.8444- Exact 

P-Va!ue 

LOOOO 
1,0000 
Hl{)()O 
j .0000 

1.0000 
1.0000 
1.0000 
S.1E-05 

1.0000 

B-rfne: 
SoUrce! Aquafic:BiosYstems, CA Age: 

Sample Age Cllent_Name Project 

40h {tL3 "C) T ceck Coai Ud 

38h (11.9 °C} 

37h (11.1 'C) 

48h (15 -q 
48h {14.5 'C) 

4811 (14.5 'C) 

3811 (14.6 'C) 

37h (14.7 ·q 
37h (10.8 "C} 

36h (IO'C) 

3811 {13.3 'C) 

3911 {11.2 'C) 

38h (11.9 'C) 

48tJ (13.4 'C) 

S'J'h (12.1 ""C) 

Stat1on.LocaUott LatJLong 
FR_FRCP1_MON_2019-08 (1.;).l>.?;'1!.) 

FR:_FRA8CH~MON_20iS- {'tD-~:{j-ld 
F'R: .. .UFR1JVION_20T9-08-- ( <(,f._'"-::;it} 

GH~FR1_WS_~019'0ll-::O_ 
GH_ERC_WS_;2019-08'2b 
GH_ER2_ W$_2019-08-:lb _ 

EV_HC1_WS_2019_03_W. 

EV _MC2_WS~2019_03_W 

CM_MG2_WS.,2019-08·::0 

CM_MG1_ WS_2019·08'20 

LC_LCIJSSLCC_WS_20!9 

LC _ SLC _ WS _201 9-08-19 _ 

LC _LC3 _WS_2019'08-19_ 

LC_DCDS~WS_2019·08-1 

LC_LCS_ WS_20Hl·Dil'19_ 

De-ci-sion{a~~,k) 

Non·Slgnificant Effect 

Non.~Stgn!fJCa:nt Effect; 
Non.-Sfgrtifk:a-nt Effect 
Non·Signlf~ta:nt-Effflot 

NorvSlgnfficatH Effe-ct 
Non·Slgnlficani Effect 

Non-Significant Effect 
Signlficanl Effect 
Non~Signlficant Effect 

LC _ LCDSSLCC 0.2831 Exact t.oooo Non-Significant Effsct 
LC_SLC 0.2831 Exact 1.0000 Non· Significant Effect 
LCcLG:t 0.9900 Exact o,oooo Non-SlgnlfJCant Effect 
LC • .DCDS 0.7890 Exact '1,0000 Non•Sig:nifica.nt Effect @ LC_LC5 0,9960 Exact 1.0000 Non·Slgnlficant Efft:!ct 

003~581-756-9 CETIS'!';I Vi.9A.i1 Analyst _s~;;_ __ OA: b-cc>~lc~ 



CET!S Analytical Report 

.Fathead- mtnnow {Pimept!tdes proms las) 32-ti suiVfVfil -and growtfl test 

Ant\I)'$!S !0: 03·5591-9540 Endpoint; Survivat -Rate 
Anafyzed: 20 Nov~19 '16:28 Analysts; STP 2xK Co11tit1gnncy TabTes 

Aux!ll•ry Tests 

Attrtbut~ Test Te:St Stat Critical 

Extreme Value Grubbs Extreme Value Test 2396 3.2 
Conlrol Trend. Mann-Kendall Tr~nd Test 2.396 

Data Summary 

Cone-% Cede NR R NR+R Prop f',IR PropR 
FR_FRCP1 37 23 00 0.61&7 0.3833 
FR_FRABCH 42 16 59 0.7l'19 0.-2759 

FR_UFR1 52 8 00 0.8-667 0,1333 
GH_FR1 50 10 00 0.8333 0.1667 
GH~Ef1C 47 13 00 0.7833 0.2!!17 
GH~ER2 XC 41 19 60 0.6833 0.3167 
EV_HC1 48 12 00 0.8 0.2 
EV~MC2 45 15 60 0.75 0.25 
CwLMC2 16 44 60 0.2667 0.7333 
CM~MC1 45 15 60 0.75 0,25 
LC _ LCDSSLCC 3., 23 60 0.6167 0.3833 
LC_SLC 37 23 60 0.6167 0.3833 
LC_LC3 55 5 60 0.9167 0.0'8333 

LG_DCDS 44 16 60 0.7333 0.2667 
LC_LC5 52 8 60 0.8667 0.1333 

Survival Rate .OetaH 

Corn::-% Code llep 1 Rep2 Rep3 Rep4 
FRJRCPi 0.4000 0.8000 0.6667 0.6000 
FR_FRABCH 0.6667 0.4000 1.0000 0.8667 
FR~UFR1 O,S333 0,733-3 1.0000 0.8000 
GH_FR1 0.6000 0.9333 o.sooo 1.0000 
GH_ERC 0.6667 0.8667 0.8667 0.733:3 

GH_ER2 XC 0.2667 0.7333 0.7333 1.0000 

EV_HC1 0.7333 i.OOOO 0.6000 0;8667 

EV_MC2 0.8B87 0.4000 O.S667 0;8667 

CM_MC2 0.2000 OAOOO 0.3333 0.1333 
CM_Mc-i 0.6.867 M.667 0.5333 0.9333 
LC .JCDSSLCC 0.4667 0.7333 OJ::i667 0.6000 
LC_SLC 0.6667 0,3333 0.6000 0.8667 
lC_LC3 0.7333 0.9333 1.0000 1.0000 

LC~DCDS OA667 0.6667 0.7333 0.8667 
lC_LC5 0.8000 '0.8667 1.0000 0.8000 

003-581-756·9 CETJS-n1 v1.9.4.11 

Report Date: 

!est Code/10~ 
20Nov-t9 16:28(p2o! 3) 

Control/ 0&479&3495 

CEllS Version: GET!Sv1 .9,4 
stat:us) .. evei; i 

P-Value- ·Oecislon(a:5"/o) 

0.8624 No-Q'utHers Detected 
0.3043 Noo..Significant Trend in Controls 

%Effect 

9.7'6% 
·5;97% 

-26:83% 
·21.95% 

+4J33% 
0:0% 
·i?l)7% 
~9.78% 

00.98% 

-9.76% 
9.76% 

9.76% 
-31'ki:5% 

-7.32% 

-26.83% 



CETIS Analytical Report 

Fathead minnow {Pimephates_promeJa-s) 3~surv1val and_growth test 

Anatysts 10: 03-56S1-9540 
An•fyzed: 20 Nov-19 !6,28 

Survival Rate ·atnomlals 

Conc-o/.L COde 

FR_FRCP1 

FR_FRABCH 
FR_UFR1 

GH_FRi 

GH_ERC 
GH_ER2 l(C 

EVJiC! 

EV_MC2 

CM_MC2 
CM_MC1 

LC_,,LCDSSI-CC 
LC_SLC 

LC_LG:l 

LC~DCOS 

LC_LCS 
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Endpoint: Survival Aa1e 

Analysis: SIP 2xK Contingency Tables 

Rej>l Rep2 f:iep 3 Rep4 

6/15 12115 I0/15 9[15 

10/15 6/15 13115 13/15 

1-4!15 11/15 15/15 12!15 

9/15 14{15 i2It5 15/15 
10/15 13ft5 1'3/15 11/15 

4/15 HLi5 11/15- -iS/15 

'li/15- iS/15 9/!5 13/15 
13115 61!5 13/15 13115 
31t5 Olt5 5/15 2/15 
10(15 13/15 8/15 14/15 
7/15 1 1(15 10/15 9/i$ 

10/15 5i15 9/15 13115 

11/15 14/15 15/15 15/15 
7/15 13115 1 i/15 13/15 
12/15 13/15 15/15 12!15 

2 u ~' ~ " 
0 q ~ @ 

:, z ., g ~ g §, >' ;s' m d .::j a ~ ~· ~ 
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CETtsm v1.9.4.11 

Report Date: 

Test Code/10: 

20 Nav-19 1G:28 (p3 of 3) 

Cofltrol I 06-4798-3495 

Nautilus Environmental Calgary 

CETIS Version: CETlSv1 .9A 
S1atus Level: 

~ 
Analyst: 3S OA: De~- 7-?/J'f 



CETIS Analytical Report Report Date: 

Test Coden!>: 

20 Nov-19 16:37 {p 1 of 3) 

Contro!J 17-2724-2.116 

Fathead minnow {Pfmephales promelas} 32-d survival and growth t~st NautUus Sn:Vfronmental Calgary 

Analysis 10: 02-9150"4938 

Analyte<f: 20 Nov-1916;36 

Batch 10: 02-01794916 

Start Date: 22 Aug-19 

Ending Date: 23 S-ep- t9 

Test Length: 320- ·Oh 

Sample Code Saf:l1·ple. fp; 
FR_FRCP1 04'00aHs!l2 
FRJf'iASCH 14-5092°1557 

FR_UFR1 19-7229-5960 

GH_FRt 19-4330-0154 

GH_ERC 12-0073-7620 

GHh~ER2 08-2042~0627 

EV_HCI 12cQ62S-212!J 

EV_MC2 17-3243-2959 

CM_MC2 16-3121-5696 

CM~MC1 11-612.8-5645 

LC _ LCDSSLCC 12-9177-2482 

I.C_SLC 02-2654-5518 
LC_LC3 1 0~3790-9462 

LC_DCDS 10-3223-9303 

LC_LC5 12-2319-1594 

Sample Cod& Material TyPe 
FR_FRGP1 Water Sample 
FR_FRABCH Water Samp-le 
FR_UFR1 Water Sample 
GH_FR1 Water Sample 

GH_ERC Water Sample 

GH_ER2 Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sarnpha 

CM_MG2 Water Sample 
CM_MC1 W~ler Sample 
LC _ LCDSSLCC Water Sample 
LC_SLC Water Sarr.ple 
LC_LCS Water Sample 

LC~DCDS Water Sample 

LC_LC5 Water Sample 

sample I VS S.mpjeU 
Site- COntrol FR_FRGP1 

FRJRABCH 
FR_lJFR1 
GH_FR1 

GH_ERC 

GH_ER2 
EV_HC1 
EV_MC2 
CM_MC2 

-Endpoint: Hatch Rate CETtSVetslon: CET!Sv1.9.4 
Ariatysis: STP 2xK Contingency Tables Status Level: 

Test Type: Smviyai-Developrnent·Gro\A1h 

l'iO!ocol: ASTM E12AHl5 (2ll1B) 

Analyst: Stephanie Schiffer 

Olfuent: Site wa~~t 

SpG~tas~ Pirn;apf'!a!es promelas 

Taxon: Actino!)teryg!i 

Sample-Date Reclitpt Date 
20 Aug-19 06:15 21-Aug·1911:00 

20 Aug' iS 09:46 21 Aug-19 11 :oo 
20 Aug•19 11:23 21 Aug-19 11:00 

20 Aug·19 21 AtlQ:o19 \'".;,>;,;; 

20Aug-19 21 AtJg:-19 l! --~~-..:~ 

20 Aug.-19 21 Avg-19 t;'-00 

20 Aug-19 09:45 21 Aug'1911:00 

20 Aug-·m 1 0:;55 21 Aug-19 11:00 

20Aug-1911:17 21 AUg-19 11:00 

20 Aug'19 11:52 21 Aug-19 1'1:00 
20 Aug-19 09:53 21 Aug-1s11:oo 

20 A~ 19QB:51 21 Augojg 11:00 

20 Aug-i 9 09:30 21 Aug·i9 11:00 

20 Aug~19 21 Aug-19 1:, 

20 Aug·\910:32 21 Aug-1911:00 

Teck Coat Ud 
Teok Coat Ltd 

Teck Coal Ltd 

TeckCoaiUd 

T eck Coal Ltd 

Tack Coal Ltd 

Teck Coai.Ud 

TeckCoaiUd 
Teck Coal Ltd 
TeckCoaiUd 

T eck Cool Ltd 
Teet< Coal Lld 

Teck Coe!Ud 

Teck Coal Ltd 

Teck Coal Ltd 

rm Slat P-Typ• P-\tah.Ja 

1.0000 Exact 1.0000 
0,7521 Exact 1.0000 
1.0000 Exact 1.0000 
0.7521 Exact i,OOOO 
0.7521 E;;.act t .0000 
0.7521 Exact 1.0000 
i.OOOO Exact 1.0000 
0.7521 Exact 1,0000 
0.7521 Exact 1.0000 

Brine:: 
Source: Aquatic Biosystems, CA Age: 

Sample Age CHentNarne Project 

4!lh (1 1.3 'C) Teck Coo!Ud 
3Bh (11 .9 "C) 

37h (1U "C) 

48h{15'C) 

4Bh (14.5 •C) 

48h (14.5 "C) 

38h (14.6'C) 

3711 (14.7 'C) 

37h (10.8 'C) 

36h (10 'C) 

38h (13.3 "Ci 

39h (1!.2 'C) 
38h (11 .9 'C) 

48h (13.4 'G) 

37h (12. 1 'G) 

Station Location Lat/Long 

FR_FRC?1"':~0N_2019·U8 i'lV•.,(Jk~ 
f'R_FRABGH_MDN_2019-

FR_ UFR1_MON _ 2019-08· 

GH_FR1_WS~2019·08'20 

GH_ERC_WS_2019-08-20 ( 

GH_ER2._WS_ 2019·08-20_ uc+'t>'+l 

EV_HC1_WS_2019_03_W 

EV_MC2_WS_2019_Q3_W l.~-.0A'5il] 
CM_MG2_WS_2019-0B·20 

CM_MC l_WS _2019-00,20 

LC_LCDSSLCC_WS_2019. lL'·"'''"l 
LC _SLC _ WS _2019-08· 19 _ 

LC_LC3_W$_20t9-0B-19_. 

LC _,DGDS]if$_2019·08·1 

LC_LCS_WS_2019-08-19~ \?o.t.Jqk) 

Decll:ion(«:S%) 

Non·Signiftcant Effect 
Non-Significant Effoct 
Non-Signfficahl Effect 
Non~Significant Effect 
Non-Significant _Eftccr 
Non-Significant E:ffsct 
Non-~igniftcant Effect 
Non~Significant Effect 

Non-Significant Effecl 
LC _LCDSSLGG "'1.0000 Exact 1.0000 Non-Significanl Effect 
LC_SLC 1.0000 Exact 1.0000 Non-SignJHcant Effect 
LC_LC3 1 .. 0000 Exact 1DOOO Non-Significant Effect 
LC_DCDS 0.7521 Exact 1 .0001) Non-Significant Effect 

r6 LC_LC5 iDOOO Exact 1-0000 Non-Significant Effect 

00~·581-756-9 CET!Sm Yi.9A.i1 OA: j)&.r 2-;.:,j //{ 



CETIS Analytical Report Report Date: 20 Nov~19 16:37 (P 2 of 3) 

Test Code!ID: Conrrol/17--272A-2115 

Fathead-mJnnow-(Pfmephales prometas} 32·d survM'!J and growth test Nautllus-Envtronmental calgary 

AnalysTs JD: 02-9150·4938 Endpoint: Hatch Rate CETIS Version: CET!Sv1.S.4 

Analyzed: 20 Nov-1916:38 Analysis: STP 2xK Contingency T-ables Status Level: 

AuxlliaryTests 

Attribut~ Test Tes!Sk!t Crhteal ?'~Value Oecjsion(a:.510/~) 

Extreme Value Grubbs Extreme Value Test 2.352 3'.~ 0.9627 No OutJiets Deleclcd 
Control Trend Mann-Kendall Trend Test 2.352 0.2174 Non-Significant Trend ln Controls 

Data-Summaty 

Cone-% Code NR R NR+R Prop NR Prop A %Effect 

FR_I'RCPi 60 0 60 1 0 -1.7% 
PR_FRABCH 59 60 0.9833 0.01667 O.IJ'% 
FR_UFR1 60 0 60 0 ·1.-7% 
GH~FR1 59 60 0.9833 0.01667 0.0% 
GH_ERC 59 60 0.9833 0.01667 0.0% 
GH_ER2 59 1 60 0.9833 0.01667 0.0'%-
EV_HC1 60 0 60 0 -1.7% 
EV_MC2 59 60 0.9833 0.01667 0.0% 
CM_MC2 59 60 0.9833 0.01667 0;0% 
CM_MC1 XC 69 1 60 0.983S 0.01667 0.0% 
LC _LCDSSLCC 60 0 60 1 0 -1.7% 
LC_SLC 60 0 6() 0 -1.7% 
LC_LC3 60 0 60 0 ·1.7% 
LC_DCDS 59 1 6() 1l.9il33 0.01$67 0.0% 
LC_LC5 60 0 60 0 -i.?% 

Hate!) :Rate Detan 

Cone:.%- Code R~p 1 Rop2 Rep3 Rep4 
FR~FRCP1 1.0000 i.OOOO 1.0000 1,0000 

FR_FRA8CH 1.0000 1.0000 1.0000 0£333 
FR._VFRi i,Q(jOO 1.0000 1.0000 1.0000 
GH_FR1 1.0000 i.oooo 0.9333 1.0000 
GH __ ERC 1 ,000() 0.9333 LOOOO 10000 
GH_ER2 1.0000 1.0000 0.9333 1.0000 
EV .• HC1 1.0000 1.0000 1.0000 1.0000 
EV_MC2 1.0000 Oo9333 1.0000 1.0000 
CM_MG2 0.9333 1.0000 1.0000 1.0000 
CM_MC1 XC 1.0000 1,0000 1.0000 0.9333 
LG_LCDSSLCC 1.0000 1.0000 1.0000 1.0000 
lC_SlC 1.0000 1.0000 1.0000 1.0000 
LG_LC3 1.0000 1.0000 1.0000 1.0000 
LC_DCDS 0 .. 9"333 1.0000 1.0000 1.0000 
LC_LC5 1.0000 1:oooo 1.0000 1.0000 

003-581.756-9 CETfS1M V1.9.4.11 



CET!S Analytical Report 

Fathead minnow {Pimephales promelas) 32-od·SUrvival and growth test 

Analysts 10: 02-9150·4939 Endp:oint~ Hatch Rate 
Analyzed: 20 NOV-19' 16:3'6 Arlafysis: STP 2xK Contingency Tables 

Hat-ch RatQ ainomials 

C-one-% Code Rep 1 Rep2 RepJ Rep4 

FR_fRCP1 15;115 15115 15115 15/15 

FA _FRASCH t5f1S f5!15 15/15 "14/1'5 
FR_UFRl 15/15 15!15 15!15 15/15 
GH_FR1 15/15 15/15 14/15 15/15 
GH_ERC 15/15 ·t4/i5 15115 15115 
GH •. ER2 15/15 15115 1'4115' 11>/15 
EV_HCI 15!15 15/iS 15/15 -15/15 
EV_MC2 15/15 14115 15115 1'5/15 

GM_MC2 14115 15/15 15115 15!15 

CM~MC1 XC 15/15 15/15 15/15 14/15 
LC ~LCDSSLCC 15/15 15115 15115 15/15 
lC_SLC 15115 15/15 15115 15!15 
lC_LC-1 15115 15/15 15/15 15/15 
LC_ocos 14115 15/15 15115 15;115 
LC_LC5 15/15 15115 15115 15115 
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Report DatJS~ 
Test Code/lD: 

20 Nov-19 16:37 (p 3 o1 3) 

Control t 17-2724-21 t6 

Nalrlilos Environmental Calgary 

CETIS Ve-rston: GETISv1.9.4 

Sta!us Level: 



CETIS Analytical Report Report Oate: 
Test Code,~O: 

20 Oec-19 08:24 _ (p 1 of 3) 

I 08·8542·5143 

Fathead minnoW {PtrrrephiiJe.s promelas)-32~d survival and growth ts:s-t Nautilus Environmental CtUg'ary 

Anaf~is to: 08-6251 "9891 E.ndpotnt: Mean Dry SlomMs-mg CE.TIS Verst on: CETISv1 ,9.4 

Ana!y.zl>d: 20 Dec-19 8:23 Analysis: Parametrlc·Two Sample Status level: 1 

BatchJD; 14·4259-2566 T.StType; Survival· Development-Growth Arlatyst: Stephanie Schiffer 

start Date: 22Aug-19 ProtocOl: ASTM E1241-05 (2013) onuent: Site Water 

Endtn·g_Oa_te: 23·Sep~19 specres: P'irttephales promelas Brine: 

Test Length: 32<1 Oh Taxon: Aclihopteqrgli Source: Aqunuc Biosystems, CA Age: 

Sample Code: SamplelD sample Date Receipt Date Sample Age CtlentName Proi&ct 
Control 15 10-~5019 22 Atig-19 22 Aug~19 n/a TockC<>al Ud 

FR_FRCP1 04-lli)34·739Z 20Aug·l908:1S 21 Aug-1911:00 40h ( 11.3 "C) 

FR_FRA!lCH 14-5QS2-7$67 20 AuQ-i9 09:45 21 Aug-1911:00 3Bh (11.9 'C) 

FA_UFR1 19-7229'596() 2l! Aug-19 ll:23 21 Aug,-19- il:OO 37h (1 1.1 'C) 
GH_FRI 19·4300·0154 2ll Aug-19 2i Aug~191Y-V.J 4Sh (15<0) 
GH_ERC 12·0073·70:10 20 Aug-19 2i Aug-·19 \\'~W 4Sh (14.5 'C) 
GH_ER2 08-:1042-0627 20 Aug-19 21 Aug"-19 w·,""'v 48h {14.5 'C) 

EV~HC1 12-0628·2129 20 Aug-19 09:45 21-Aug-191LOO 38h (14.6 'C) 

EV_MC2 17-3243·2958 20 Aug, 191 0'.55 21 Aug-19 1 1 :oo 37h {14.7 "C) 

OM_M02 16-3121'5896 20Augo19l1:17 21 Aug"1911;00 37h {10.8 'C) 

LO_LCDSSLCO 12-8177 ·2482 20 Aug-19 09:53 21 Aug~i911:00 38h {13.3 'C) 

LC_SLO 02·2654·55"18 20 Aug-19 08:51 21 Aug>1911:00 39h (11.2 'C) 

LC_LC3 1 0·3790·9462 20 Aug-19 09:30 21 Aug-19 11:00 38h { 11.9 "C) 

LC_OCDS t 0-3223-9303 20 Aug-19 21 Aug-19 \\·--..tV 4Sh (13.4 'C) 

LC_L05 12-llJJ9o\5()4 2() Aug-19 !0:32 2i Aug-1911:00 37h (12.1 'C) 

Sample Code MalerlalJypo $ampte Source Station Locauon Lat/Long 
Control 15 Water Sample TJDCk Coal Ltd Cu Control15 ugit. 

FR_FRCPt Water S'a:mph:'! T-ack Coal Ltd FR_FRCPt_MON_2019-08 

FR_FRABCH Watef Sample Tock C6ai Ltd ~R_FRAECH~MDN_2019-0 

FR_UFRJ Water Sample TeckCoal Ud FR_UFA1J>I01(.2019'08-2 

GH~FRt Water Sample TecJ.c Coal Ltd GH_FR1_WS_2019·08-20_ 

GH_ERC Water Satnp1e Teck Coa!Ud GH _ ERC _ WS _2019·08-20 

GH_ER2 Water sample Tebk Coal Ltd GH_ER2_WS.2019-08-20_ 

EV_HC1 WaH:r Sample Tack Coal Ltd EV_H01_'f'/S_2019 .. 03_W 
EV_M02 Water Sample Teck: Coal L-td EV~MC2_WS~2019_03_W 

CM_M02 Water Sample Tecl< Coallld OM_M02_WS_2019·01l·20 
LO_LODSSLCO Water Sample TeckCoal Ud LC_LODSSLOC_WS •. 2019· 
LC_SLC Water sample TeckOoo!Ud LC _SLO _ WS _201 9"06-19 _ 

LC_LC3 water Sam.p!O TeckCoolUd LO_LC3_WS_mJ19-08·19_ 
LO_OCOS Watm ·Sampl~ TeckCoa! Ud LC_OCDS_WS_2019-08-19 
LC_LCS 'VVBtet· &im:ple Tack Coal Ltd LO_LC5_WS_2ll19·08·19_ 

~ 
003-581-756-9 Analyst: SS OAo T)a.' J.~} lP[ 



CET!S Ana!yl:ica! Report 

Fat~d mtn~w {Pitnephaiet ptomeras) 32~ survM» and growth test 

Analysis 10: 08-8251•9691 
Analysed: 20Dec-19S:23 

Qata Transform 
Untransiormed 

Endpolpt; Mean Dry Blomass-mg 
Anal'Y'ls:_ Parametric-Two Sampla 

Alt Hyp 
C>T 

E-qual Varfance t Two-sample Test 

Sample 1 \fS Sample !I Test Stat Crftfcal MSD OF P·Type 

Negative Control FR~FRC1'1 1.144 1.-943 0.299 6 CDF 

l.\:_H~ 
FR_FRABCH -0,05129 1,943 0291 6 CDF 

Ff1_UFR1 0.374. 1.'943 0249 6 CDF 

GHJ'R1 -0;3911 1-.~43 0.293 0 CDF 

GH_ERC -0:2481 1,943 0,274 6 CDF 

GH_ER2 0;8687 1,943 0.56 6 CDF 

EV_HC1 0.9208 1.943 0.396" 6 CDF 

EV_MC2 0.4445 1.943- 0.300 6 CDF 

CM_MC2* 6'.633 i.S43 0.261 6 CDF 

LC _ LCDSSLGC* :2.843 1.943 0.313 6 CDF 

LC_SLC" 2.215 1.943 0.642. 6 CDF 

l.G_LC3 ·0..5325 1.943 0.261 6 CDF 

LC_DCDS 1.BS5 1.943 0.395 6 CDF 

LC_LC5 1.540 1.943 0.265 6 CDF 

Auxiliary Tests 

Attribute Test Test Stat Critical 

Extrfmie Value GrUbbs Extreme Value TeSt 3.313 3.2 
Control Trend Matm•Kendafl Trend ie'st 3.313 

!>NOVA T•ble 

Sourca Su:m -Squar~.s M001n Sq_uar!l OF FStat 
Between 4.87003 0.348495 14 4.224 
Error 3.713 0.0825111 45 
iota! 8.59193 59 

Olstrlbuuona:t Tests 

Attlibute Test Test Stet Crittcal 

Variances Bartlett Equ.amy o1 Variance 1 est :?..5.45 29.1<l 
Oi<!itributiOJ:'J Sflaplrc-Wl!k W Normality T~::st 0.951 0.9459 

003-581-7$6-9 

Report Date: 
Test Code/10: 

20 Dec·l9 08:24 {p 2 of 3) 

Corrtrol CM I 08-8542-5143 

CETIS Version: CETISv1.9.4 

Status -L&VE!1: 

Compartson''Result 

FR.;,;.FRCP1 _pJlSsed mean dry biomass-mg 
FA,.:_ FRASCH passed mean dry bfomass~mg 

FR..;... UFRi' passed mean dry biotnass~mg 

GH~F.R1 pas'S&d moon .dry biomass-mg 
GH~-ERc·pas-s§tl me·an cJty biOma·ss~mg 

GH_ EA2 passed mean dry blofnass-mg 
EV _ HC1 passed 'mea_n dry bfomass·mg 
EV _ MC2 ·pass-ed mean thy btomass-mg 

PMSD 
1 t.80% 

1L80% 

11.80% 

!UO% 
11.80% 

1t.OO% 
11.Bil% 
11.80% 

CM_MC2 f8iletfmeatf'Ofy biomass~mg 11.80% 

LC.~LCOSSLCC failed mean dry_btomass-mg 11.80% 

LC_ SLC failed mean drf- biomass-mg 

LC~LC3- paSsed mean drY blomass-rng 

LC_DCDS passed m®n'dry blorna$s-mg 

LC_LCSpaSsed mean <l!y biomass·mg 

P~Vatue _Oecision(O::S*h} 

0.1480 Non-SignifiCant Effect 
0.5196 Non..Significant Effect 

0.3606 Non~Signlftcant Effect 
0;6454 Nort-Sigtiifltarrt Effect 
0,785S Non·Signfficant Effect 
0.2092 Non-SignifiG'ar\1 Effect 
0.1964 Non-Significant Effect 

0.3361 Non-Signffloant Effect 

2:BE-04 Significant Effect 
0.0147 Sign:lftcant Effect 
0.0344 Signff~eant- Effect 
D.6932 Non~Slgnilicant Effect 

0.0557 Non-Significant Effect 
0.0865 Non-STgnffican1 Effect 

PNatu-e Oecision(ce5%} 

0.0310 Outlier Detecled 

11.80% 

11.00% 

!1.00% 

1 i .009S 

0.7391 Non-Significant Trend in-Controls 

PNatuo :O<;clslon(a!5%} 

1.1E.04 Slgnmcanl Effect 

P-Value Oeeislon{a:1%) 

0.0304 Equal Vatlant::tJs 
0,0173 Normal Distribution 

~ 
Analyst !;S OA:~_: Z-3 i~<'i 



CETIS Analytical Report 

Fathead-minnow (?imephales promelas)·32~ survfvat and growth test 

AnaJysls fO: QE.525i -9891 
Anatyze.d: 20Dec·198:23 

sample- Code 
Control15 N 
FR_FRCP1 
FR_FRA8CH 
FR_UFfl1 
GH_FR1 

GH,ERC 
GH_Efl2 
EV_HCi 
EV_lv!C2 
CM_MC2 
LC_LCDSSLGC 
LC_SLC 
LG_LC3 
LC_DCDS 

LC_LCS 

Mean Ory-Bioma~mg Deta£! 

Sample Code 
Control15 N 

FR_FRCP1 

FR_FRABCH 
FR_UFfl1 

GH_FR1 

GH_ERC 

GH_ER2 

EV_HCi 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

LC_SLC 

LC_LC3 

LC_DCDS 

LC_LCS 

Graphi-cs 

;!',(} 

~ • • • • U't 

"' m 
~ LO 0 
~ 
; -rr.s 

IHl 

Endpoint: M-ean Ory Biomass-mg 
Analysts: Paramatric-Two- sa·mpte 

C<nlnt Mean 95% LCt... 95%-UCL 

4 2-249 1.863 2.635 
4 2.073 1.77 2.37.5 
4 2.257 1.978 2.53S 
4 2.201 2Jl68 2.333 
4 2.308 2.023 2.593 
4 2.368 2.141 2.596 
4 1.008 1.1137 2.83 
4 2.0$1 1,541 2.582 
4 2.16 1.653- 2:667 
4 1.35$ 1.178 1.541 
4 1.792 iA56 2-127 
4 1.517 0.5389 2A95 
4 2.32 2138 2.503 

4 1.869 1.35 2.389 
4 2MB 1.839 2.237 

R~pl Rep 2 Reps R•P• 
2.244 1.937 2.528 2.287 

2.049 1.877 2.0:l1 2:33:3 
2.-169 2.148 2.1$1 2.518 

2.189 '2.184 2.315 2.115 

2.381 2.394 2A1B 2.04 

2227 2.301 2.56 2c385 

1.252 2.071 2.213 2.458 

1.935 2.205 1.676 2A3 
2.181 1.743 2.197 2.518 

1.417 1,252 1.277 1 491 
1.81 1.53 1.688 2.078 

1.457 0.686 1.816 2.109 
2',24?- 2383 2.449 2.203 
1554 1.955 1.679 2.29 

2.086 2.056 2.149 1.859 

sft'~H a~ F' ,...., 
{1-•L,- ,1"-

! Li u ~ u H>Jj.! Nt .. :H 

Ll ,, M 
!! I 

u 

Medlan 

2.265 
2.04 
2.18 

2.186 
2.388 
2.343 
2.142 
2.07 
2.189 
1.347 
1.749 

1.637 
2.315 
1.817 

2.071 

,, 
fl.6 

04 

E'.2 

QQ 

·U2 

•\1:·~ 

. :n 
4:.5 

003-581-756-~ CETtsw v1,S.4. i··t 

Report Date! 

Test CodellD: 

20 Dec-1908:24 (p3o! 3) 
Control~CM /08--8542·5143 

Nautilus Environmental Calg,f.fry 

CETfS Version: 
statu:§ tev~t: 

Min Max 
1.937 2.528 
1.877 2$33 
2,'148 2.518 
2.115 2.315 
2.04 2.416 
2:227 2.56 

1.252 2.458 
1.676 2,43 
1.743 2.518 

1.252 1.491 
1.59 2.078 
0,686 2109 
2.203 2.449 

1.554 2.29 

1.859 2.149 

• 

·2,(1 "' ·1.-Qo .1.).5 C•.fJ 

"'""" 

CET!SVi 11.4 
1 

Std- Err CV% 

0.1214 10.80% 

0.094S 9.18% 

0.0876 7.1f.f'J;, 
0.04169 3.79% 

0.08956 7.715% 

0.07152 GiJ4% 

0.21313 26.15% 
1);1636 15Jl7% 
0.1592 14.74% 

0.05691! 8.313% 

0.1056 11-.79% 

0.3074 40:52% 

0.05739 4.95% 

0.1633 17.47% 

0.06255 6.14'% 

,. '·' L~ 2f: 

%Effect 

0.00% 
7.84% 

.0.34% 
2.13% 
-2.62% 
-5.31% 

1Li3% 
8.34% 
.3.96% 
39.55% 
20..34% 

32.54% 
-3.18% 
16.88~·~ 

9.39% 

1.::; 

~ 

OA: Dee '2-7; lt'f 



CETIS Analytical Report Report Date: 

Test Codt1!IO: 
22 NOV-i$15;58 (p 1 of 3) 

Controt .. CM / 08·8542·5143 

M:'tUiead minnow-{Phrui:phFde.s prom!}las)· 32.-d survival and growth test Nautilus EnVlronmental Calgary 

Analysis lD: 10.-9160-'7444 Endpoint: Length CETlS Version: CET!Sv1.9.4 

Analyzed: 22 Nov-1s 1557 Analysis: Parame1flc-Two ~Semple Status LeVel: 

Batch ro: -1'4-4259-2566 TesfTyp&~ $urvival-Deveropmen!-Growth Analyst: Stephanie SChiffer 

Start Date: 22 Aug~-19 ProtOcOl: ASTM E1241-05 (ZOi3) Diluent: Site water 

Endlng Date: -23 Sew'l9 Spe!Cies: Pirnephales-promelas Srlne: 

Test Length: 32d Oh raxon: ·Actinoplerygli Sourc-e: Aquatic Biosystems, CA Age; 

sample. Code Sample tO sample Date Receipt Date Sample Age Client Name Proloot 
FA~FRCP1 04-6034.;7392 2Q.Aug-19 G8;j5 21 AUg· 19 11:00 40h (1 L3 'C) TeckGoa!Ud 

FR_FRABCH 14~5092-7567 .20· AtJQ• 19 09:46 21 AUg-1911:00 38h {i1.g "C) 
FR~UFR1 19-7229-5960 20 Aug·t91 1:23 21 Aug-1911:00 37h (11. i 'C) 

GH~FR1 19·4330-0154 20 Aug~i9 21 Aug-19 i.-\~<D\} 48h (15 'C) 

GH~ERC 12,0073-71l20 20 Aug-19 2i Aug-1'9 tttvJ 48h (14.5 'C) 

GH"ER2 ~2042:0627 20 Aug-IS 21 Aug-iS 48h (14.5 'C) 

EV._HCi 12-U$28-2129 2il Aug-19 09:45 21 Aug-19 11:00 3811 {14.5 'C] 

EV_~ 17-3243-2958 20 Aug' 19 i 0:55 21 Aug-1.9 ii:OO 37h (14.7'CJ 

CM~MC2 16,31-21~5896 201\ug-19 i 1:17 21 Aug-19 11 :oo 37h (i 0.8 'C) 

CM_MC1 11·812&-5645 20Aug-1911;52 21 Aug-19 il :00 38h (10 'C) 

LC_LCDSSLCC 12--8177-2482 20 Aug-19 09:53 21 Aug-1911:00 38h (!3.3 'C) 

LC_SLC 02·2654-551.8 20 Aug-19 08::51 21 Aug·~1911:00 39h (11.2 'C) 
LG_LC3 1 0·379().9462 20 Aug-1909:30 2i AUg-1911:00 38h {11:9 'C) 

LC_DGDS 10-3223-9303 20 Aug-i9 21 Aug-19 \\';'<lJ 48h (13.4 ·c) 

LC_LC5 12-23'19·15.94- 20 Aug-19 10:32 21 Aug-·19.11:00 37h (12.1 ·q 

Sample Code Material Type Sample Source Station Location Lat/LOng 

FR_FRCPl Water--Sample Tock Coal Ltd FR FACP1 MON 2019~08 {z,_;:,__v,c,i.t} - - - \..' 
FR_FRABCH Water Sample Tec'k Coal ltd Fll~FRABGHc_MON~2019· i 
FR .• UFA1 Water Sample- ! eck Coal L1d FR_UFR1_MON_2019-1l8· 

GH_FRi Water-sample Took Goal Ltd GH _FR1_ WS -'2019·08-20 _- ( i o~tt.) 
GH_ERC Water-Sample 1eck Coal L!d GH_ERC_WS~20l9·08-20 \ 
GH.J'R2 Waiet Sample TeckCoal Ud GHJ:R2._WS_2019-08-20 •• 
EV_HC1 WatllrSOIDplo Teck Coal Ltd EV_HG1_WS_2019_03_W t }.0.h,) \l) 
EV_MC2 Watet-Stdnpie Teck Coal Ltd EV.MC2 .. WS .• 2019_03 __ W 
CM_MC2 Water Sample Took coal Lid CM_MC2_WS.c2019-08-20 
CM_MC1 Water Sample T eck. Coal Ltd CMJAC1.WS,2019·08-20 
LC _ LCDSSLCC Water Sample TeckGoal Ud LC _ LCDSSLCC _ WS _ 2019 

LC_SLC Water Sample Teck COal Ud LC_ SLC _ WS_2019-08-19 _ 
LG_LC3 Water Samp!B- Teck Coal Lid LC_LC3_WS_20!9-08-19 _ Cz.v .1_...,(/L) 
LC_DCDS Waier-'Sampie Te-ckCoal lid LC _ DCDS _ WS_201!J.08-1 

LC_LGS Wi)ler Sample Took Coal Lid LC_LC5_ WS_2019-0ll-19_ 
llw-~<:-;di..) 

(J:,_;;,.t-.iJit) 

003-58i "756-9 CETisn-~ v1 .9A.11 



CETIS Analytical Report 

Analysl$ ID: i0-91~0.7444 E11C[po!nt: Length 
Analyzed~ 22 Nov~19 15:57 An~'lysls: Pzmimetnc,Two Sample 

Oa~a _Transtonn All Hyp 

Untransformed 

Unequal Variance t Two-Sample Test 

sample I vs sample-U Test Stat crmeat MSD DF P-Type 

Site Conlrof FR_FRGP1 -0,9074 2,015 1,121 5 CDF 

((H,~ VA( 1.) FR_FRABCH -0,5255 2,132 1.43 4 CDF 
FR_UFR1 0.8118 2JJ15 0.763 5 GDF 
GHJ'R1 0.4029 2.015 M38 5 CPF 

GH_ERG '{),2655 2.015 0.778 5 GDF 

GHJ':Fl2 o29E-o7 2.132 0.796 4. COF 
EV ___ HG1 0.8434 2.353 0.795 3 GDF 
EV~M02 0,08002 2.015 1.007 5 GDF 

CM~MC2 -2.134 2.-353 2.633 3 CDF 

LC_LCDSSLGG -(}, 1005 21l15 0.652 5 GDF 
LC_SLC' 2.227 2.015 0.830 5 COF-
LC __ LC3 ·{1.278 2.353 o,ao4 3 GDF 

lC_DGDS 1.852 2.353 0.788 3 CDF 
LC~LCS L784 2.015 0,816 5 GOF 

AuxiHaryTests 

AHribute Test Test Sta-t Crttlca:! 

Extreme Value Grubbs Extreme Value Test 3.608 3.2: 
Cof\trol'frend Mann·Kendall Trend Test 3·608 

ANOVA Tatlfe 

So-uree Sum Sq1,1arli!s M-ea.n Square OF F Sial 
BetvJe-Bn 32.1695 2.29782 14 3.578 
Erraf 28.9031 0.642292 45 
Total 61.0727 59 

Otstrtbutionat Te-sts 

Attribute Tes~ Test Stat Critical 
Variances Bartlett Equality of Vmlanc-s Test 3299 29.14 
Distribution Shap!ro-Wl!k W N{l:n'Jialfi:y Tesi 0.9505 0.9459 

CETJSm v1.9A.11 

Report O'ate: 
i~st Codet1D: 

22Nn~·1915:58(p2of 3) 

Control~ CM I OB-8542·5143 

CElJS Vers!tm: CETJSv1 ,9.4 
status-.Levet: 

Comparison_Restilt · 

FR;_FRCP1 passed.feng!h 

FR;..FRASCH passed fength 

FR_ UFR1 passed length 

Gl-l_,.FRi passed length 

Gt·tERC.pass9d. length 

GH_ER2.pMssd lenylh 
EV.:. HC1 passed- Jengih 
81_ MC2 'j13S$8d lengih 

CM..:_MC2 pgssed length 

LC_LCDSSLCC passed' length 

LG_SLC failed !Ohglh 

LC_LC3 passed. length 

lc _ DCDS· passoo· !eii.Qth 
LG_LG5 paSl!ed length 

?~Value Declsfon(a~5"/o} 

0.7971 Non-.Signfficant-Elfi.-:ct 
O,IJ865 NorrSignfficanr Effect 
0.2269 Non·Slgniftcant Effect 
0.3518 Non~Sigrilficant Effect 
0:5004 Not'l~!grimcant Effect 
0:5000 Non·Sigliificant Effect 

0:2305 Non-Slgnfti_cant Effec1 
0.4897 NorvSignifjcartt- Effecl 
0;93£7 Non·S.Ignff1cant Eff_ect 

0.5381 Non.SignfflCant Effect 

0,03132 Significant -Effect 
MOOS Non·Slgnlf!C'ent Eifecl 
0.0806 Non·Sign_ificant Erfec;t 
0.0672 Nort-Signiffcant Effect 

pwVafue- Declston{a::5%) 

OJJ079 Outlier Detected 
1.0000 Non-Significant Trend in Conno!s 

P-Va!ue Decisiou(a:-5%-) 
5]t;_.c{)4 Significant Effect 

P~Vatue Dectsfon{a:1%) 

0.0029 Unequal Variances 

0.0165 Normal Distribution 

PMSO 

7.71% 

7.71% 

7.71% 

7.J1% 

7.71% 

Hi% 
7.11% 
7.71% 

7.71% 

7.71% 

7.71% 

7.71% 

7.71% 

7.71% 

~ 
Analyst: SS _ QA;~--z-:?7/ Vi 



CETIS Analytical Report 

Fathead minnow (Pimaphales prorneJas} 32~d-survlvat and growth test 

AnaiY$iS 10! i0-9160--7444 
Anatyted: 22 Nbv-i9 15:57 

Length-Summary 

Sample Code 

FR_FRCP1 

FR_FRABCH 
FR_UFR1 

GH_FR1 
GH_ERC 

GH_ER2 

EV_,HC1 

EV_MC2 

CM_MC2 

CM_MC1 XC 

LC_LCDSSLCC 

LC_SLC 
LC_LC3 

LC_DCDS 

LC_LC5 

Length Detail 

Sa_rnpt~:t COde 

FR_FRCP1 

FR_fRABCH 

fR_UFR1 

GHfR1 

GH_ERC 

GH_ER2 

EV_HG1 

Bi_MC2 
CM_MC2 
CM_MCl XC 

lC_LCDSSLCC 

LC_SLC 

lC_LC3 

LC_DC!JS 

LC_lC{l 

Graphics 

' 
" ,, 

!-:? 
>;;:. 

e' 

5 §. 2 
~ 

"""'-. 
o, 

~ 1Z, it 
tt 
w 

-Endpofnt Lef'lgth 

AlialySls: Param~tric-Two Sample 

Count Mean 95% LCL 95% UCL 

4 1L09 9.639 12.55 

4 10.94 9.06 12.82 

4 10.'28 9.624 10.94 

4 10.42 9.507 11 .2'7 

4 10.59 9.993 11.39 
4 1M9 9.965 1i.21 
4 10c3 9.937 10.67 

4 1055 9.32 11.78 
4 i 2.'9"7 9.561 1£.39 
4 10.59 9.576 11.6 

4 10J33 9.742 11.52 

4 9.6-7 8.835 10.5 
4 10.6$ 10.28 11.08 

4 9.967 9.632 10.3 

4 9.865 9.066 10,66 

~ep'f Rep2 Rep3 Rep4 

12 10 10.7 11.07 

1'0. 7 12$7 10.08 10.31 

10 !0.36 9.93 10.S3 

1! 10 10,75 9.93 

10.9 10.08 10.6S -11.09 

11 10;55 10.'1.3 10.07 

10.27 10.4 10 10.54 

9.92 11,5 9,Jli1 10.85 

14 11 1i.4 15.5 

10.6 9.ll5 11.4 105 

11 9.82 10.7 1 1 

9.3 9,2 10,33 9.85 
10,73 1 1 10.6 iOA 

10.14 9.85 9.73 10.1'5 

10.42 9.92 9.2 9.92 

" 9 
N N i'i B 0 § " 8 . W. 0 .:....: $ . > ,, ~ <Ji ~ "'\ 

::;;' 
-, 

>' •• o' 
~ ~ ~ 3 ~' ~ 0 w Q 0 w 

:; 
sf 

Median 

11.18 
, 0.5'1 

10.18 
10.38 

lO.S 

10.64 

10.34 
10.39 
12.7 

10.55 
10.85 

9.575 
10.6£ 
9.995 

9.92 

CETIS Thl v1 .9 .4-, 11 

Report Date: 

Test CodeilD: 

22NOV·1915:58(p3of 3) 

Contro!_pM /08·8542·5143 

Nautikts ErtVIrortmental Ca1gaty 

CETISVerslon: CETISvi.SA 
Status Level: 1 

Min Max Std Err C\1% %Effect 

10 12 0.45£:9 8.24% 0.00% 

10-08 12.67 05907 10.60% 1.37% 

9.93 10.83 0.2061 <t01% 7.321l·O 

9.93 11 0.268 5.14% 6.06% 
10.08 11.09 0.2191 4.10% 3.63% 

10.07 11 o. 1957 3.7ll% 4.55% 

10 10.54 .0.1149 2.23% 7.12% 

9.92 11.5 0,3858 7.32% 4.91% 

H 15.5 1.073 16.53% ·-16.9?% 

9:85 11.4 0:317ll £.00% 4-.55% 
9.82 11 0.2791 5.25% 4_17% 

9.2 10.33 02GZ> SAJ% 12.82% 

10.4 11 0.1257 2.35% S-70% 

9:73 1'0·.15 0.1054 2,11% 10,14% 

9.2 10.42 0.251 5.0$% 11.07% 



CETIS AnalWcal Report Report Date: 

Test CodeiiO: 

20 N0\!·1916:38 (p tot 3) 

Gonttol/11·2724·2116 

Fathead thirmow {Pimephates prom-elas) 32-~d survival and growth test NautUUs Envtronme:ntai Calgary 

Analysis ID: 17-5738-4062 

Anaiyzl>CI: 2il 1\10~-19 t 6:37 

Batch 10: 02·01 79-4918 

Sta-rt Date-: 22 Aug-19 

Ending Date: 23Sep-tS 

Test Lenglh~ 32d Clh 

SampleCodt:t Sl!mph>IO 

FRJRCP1 .04-3034-7392 

FR~FRABCH 14·5092-7567 

FR_UFRi 19·7229-5960 

GH_fR1 i 9·4330-0154 

GH_ERC 12~0073·7620 

Gfi_ER2 08.2042-0627 
EV_HC1 1240628·2.129 

EV_MC2 17-3243-2958 

CM_MC2 16·3121-5896 

CM_MC! 11·8128-5645 

LC _LCDSSLCC 12-8177·24-82 

LC_SLC 02-2654-5518 

LC_LC3 10-3790-9462 

LG_DCDS 10-32:23-9303 

LC_LC5 i2-2S19d594 

_Sample Code Matedal-Type 

FR_FRCP1 Water Sample 
FR_FRAEGH Water Sample 

FR_UFA1 Water Sample 
Gfi_FR1 Water Sample 
GH_tflC Water Sampkl 
GH_ER2 Water Sample 

EV_HC1 Water·sampte 

EV_MC2 Water Sampte 

CM .. MC2 Water Sample 

CM_MCt Water Sample 

LC _ LCDSSLCC Water Sample 

LC_SLC Water Sam pte 
LC_Lc:5 Water Sampfe 

LC_DCDS Warer sample 
LC_LC5 Water Sampra 

Asher ExacV.Bonferro_nt~Holm Test 

Sample f vs Sl!mple II 

Slte Control FR_FRCP1 

l} FR_FRABCf:l 

FR_UFR1 
GH_FR1 

GI'LERC 

GH .. ER2 

EVj1C1 

EV_MC2 
CM_Mcz• 

Endpoint: Survival Rate 
Anatysls: STP Zx.K Contingency Tables 

CSTIS version: 
-SU~t'Lis LeV-el:-

CET!SvL9.4 

1 

Test Type: Sufliival·De:velopment·Growth Anaiys:t: Stephanie Schiller 

Proto:eol: ASTM Ei241 '05 (2013) ouuent~ Site water 
species; Plmepha:!es pr:Pmelas an...,: 
Taxon: Actinopterygii SoUrce-~ Aquauc:Biosystems, CA Age: 

Sample 'Date Receipt Date SampJeAge Client Name Project 

20 Aug-19.{)8:15 21.Aug-i911:00 40h (I 1.3 'C) Teck Cool Ltd 

:20 Au.tH900:46 2f Aug.i9 i t~oo 38h (11.9 'C) 

ZOAug-1911:2:3 21 Aug-i£1 11:00 37h (11-1 'C) 

2(} Aug-19 21J\Ug·19t''DV 4Sh (!5 "C) 

20 Aug-19 21 AU£ri9 'GJ 48h (14.5 "C) 

20Aug-19 2i'Ati!i}1:9 1.\::00 4Sh (I 4.5 'C) 
20 All!J·19 09:45 21 AU\1'1911:00 38h (14.6 'C) 

20 Aug-1910:55 21 AU\1' 1 9 ii :00 37h (14. 7 'C) 

20Ailg·1911:t7 2.1 Aog-19 11:00 37h (10.8 'C) 

20 Aug-19 1l ;52 2! Aug-19 1!:00 3Sh (tO 'C) 

20 Aug-19 09:53 21 Aug-1911:00 38h (13.3 'C) 

20Aug-1908:51 21Aug-19 11:00 39h (t 1.2 'C) 

20 Aug-19 09:30 21 Aug-1911:00 38h (! !.9 "C) 
20 Aug-19 21:Aug·19 ;, .;y.:y - (13.4 "C) 
20 Aug-19 i0:32 21 -A!Jg~19 11:(}'0 37hi12.1 'C) 

Sample Source Station Locatfon Lat!long 
TeckCoal Ud FR_FRCP1_MON_2019-08UCM•;j<l 

Teck Coal Ltd FR FRASCH MON 20.19- \l.C"'Bltj 

Tc.ck Coa1l1d FR=UFR1_MON_2l1l9·0B- ''';'"S"l 
Tock Coall1d GH_FRl_ WS~201!1-08-20_ 

T eck Coal· Lid GH_ERC_ WS_2019·08-20 

Teck Goal Lid GH_ER2_ WS_2019-0B-20 _ 

Teck Coal Ltd EV_HC1_WS_2019_0~~W 

T eel-: Coal Ltd EV~MC2_WS .. 2019_Q3_W 

T eel<: Coal Ltd CM_,MC2_WS .. 2019-08-20 

Teck Goal Ltd CM_MC1_ WS .. 2019'08-20 

T ec-k Coal Ltd LC_LGDSSLCC_WS_2019 

TeckCoa!Ud LC_SLC_ WS _2019-®•!9 __ 

T eck Coal Ltd LC_LC3_WS_2019-0Jl-i9_. 

Teck Coal Ltd LC_DCOS~WS_201S-{lS-1 

Teck Coal Ltd LC_LC5_ WS_2o19-08•i9_ '.;: . •·"·'0".) 

Test Stat ?-Type P-Value Declsion(a:S%} 

0.0846 Exact 1.0000 Non-Significant Effect 
0.3966 Exact 1.0000 Non-Significan1 Effect 
0.9690 Exact 1.0000 Non·Sfgnlficant Effect 
0.9116 Exact 1.0000 Non-Sigoiticaht Efft::ct 
0.741t Exact 1.0000 Non--Significant Effect 

0.2719 Exact 1.0000 Non-Significant Effect 
0.8089 Exact 1.0000 Non-Significant Effecl 
0.$833 Exact !.0000 Non-Slgrllffcant Effect 
0.0000 Exact i.3E>OO Signif~eant Effect 

LC_LCDSSLCC 0-.0846 Exact 1.00!)0 Non-S!g:nifrcant Effecl 
LC_SLC 0.0846 Exact 1.0000 Non-Significant Effect 
LC;,l.C3 0.9970 Exact 0.9970 Non·Signif~<ani Eff~ct 
LC,_DCDS 0.5000 Exact 1.0000 Non-S.ignrtican1 Efftlct 

~ LC_LCS 0,9690 Exact 1.0000 Non-Significa·nt Effect 

003--58i -756-9 CETtsm Vl.9.4.11 Ana!yst:_l.S.'S.. OA:~P!>)V( 



CETIS Analytical Report 

Fath.ead minnow _(Pimephales -promaias) 32~d survtva1 and growth test 

An-alysts IO; 17~5738~4062 Endp()lnt SuMval Rata 
Analyz-ed: -20 Nov, 19 i£:37 Anl:ll}'sls; STP 2xK Contingency Tables 

Auxiliary Tests 

Attribute Test Test Stat Critical 

Extreme Value Grubbs Extreme Value Test 2A41 3.2 

Control I rend Mann·KendaU Trend Test 2.441 

Data Summary 

Cone .. % Code NR R NR+ R Prop N'R PrOpR 
FRJRCP1 37 23 60 O:Eri$7 0.3833 

FR_FRABCH 42 17 59 0.7119 0.2881 
F'R_UFR1 52 8 60 0;8667 0.1333 

GH_FR1 50 10 60 0<8333 0,1667 

GH_ERC 47 13 60 0.7833 0.~167 

GH~ER2 41 19 60 OJ3833 0.3167 

EV_HC1 48 12 60 0.8 0.2 
EV_MC2 45 15 60 0.75 0.25 

CM_MC2 16. 44 60 0.2667 0.7333 

CM_MC1 XC 45 15 60 0.75 0.25 
LC _ LCDSSLCC 37 23 60 0,6167 0,383:3 
lC_SLC 37 23 60 0.6167 0.3833 
LC:...LC3 55 5 00 0.9167 0.08333 
LC_DCDS 44 15 60 0.7333 0.2667 
LC_LCS 52 8 60 0.8667 0.1333 

survival Rate Detail 

Conew% Code Rep 1 R•p2 R•p3 Rep4 
FR_FRCP1 OAOOO 0.6000 0.6687 0.6000 
FR_FRABCH O.SB67 0,4000 0.9286 0.8667 

FR_UFR1 0.9333 0.7333 f,OOOO 0.8000 

GHJR1 0.6000 0.9333 0.!1000 1.0000 
GH_ERC 0.6667 M667 0,8£67 0.7333 

GH_ER2 0.2667 0.7333 0.7333 1.0000 

EV_HC1 0,7333 1.0000 Q.€000 O.Mtrr 
EV_MC'-2 o.l!B67 0.4000 0:8667 0.8667 
CM_MC2 0:2000 0 . .4000 0.33:33 0.1333 
CM_MCl XC 0.0667 o.lise7 0.5333 0.9333 
LC_LCDSSLCC 0.46l57 0.7333 0.-6S67 0.6000 
LC SLC o.6667 0.3333 0.6000 0.-8667 

LC~LC3 0.7333 0,9333 1.0000 1,0000 
LC_DCDS 0.4667 0.8667 0.7333 0.8667 

LC_LCS o.aooo 0,8667 1.0000 0,8000 

CETIS1M v1.9A.1i 

Report Date: 20 Nov-19 16:38 (p 2 of 3} 

ConttOIJ 17-2724-2116 Test Code/10: 

Nautilus E_nvlronrtnn11ai Calgary 

CETlS Version: c·ET!Sv1 ,9._4 

Status_ Urv~l: 

P-Value DeciSion{ a;$%} 

0;7519 No·Qutfiers Detected 

0.7391 NorFSigntficant Trend-ln Controls 

%-Effect 

17.78% 

5.09% 
·15.58"k 

·11.11'%. 

·4.44% 
B.S9% 

-6.67% 
0.0% 

64.44% 

0.0% 

17.78% 
17.76% 
-22.22% 

2.22% 

·15.56% 



CETIS Analytical Report 

Fathead minnow (Pimephates promelas)-32-d survival and growth test 

Analysis fO: 1-7-5738-4062 Endpoint: Survival Rate 

Analyzed: 20 Nov-1916:37 Analysis: STP 2xK Contingency Tables 

Survival Flate Sfiiomials 

Cone·% Code- Rep 1 Rep2 Rep-3 Aep4 

FRfACPi 6/l5 12/15 10115 9/15 

FR_FRABCH 10/-15 6fl5 13114 t3tl5 
FR_UFR1 14/15 11/15 15/15 12/15 

GH_FR1 9!15 j 4/15 12{15 15/15 

GH_cERC 10!15 13/15 i3ns 11/15 
GH_ER2 4/15 11115 11/15 15/15 

EV_fiC1 11115 15/15 9115 13/fS 

EV_MC2 13115 6/15 13/15 13115 

CM_MC2 3115 6}15 5[15 2/15 
CM_MC1 XC 10/15 13/15 S/15 14115 

LC _ LCOSSLCC 7115 j t/15 10/15 9/15 
LC_,SLC 10115 5!15 9!15 13/15 

LC_LC3 11/15 14!15 15!15 15/15 
LC_DCDS 7/15 13!15 11/!5 13/15 

LC_LC5 12/15 13/15 15/15 12115 
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CET!STM vU!A.i1 

Report Date: 

Test CcdeiiD: 

20-Nov-lS l6;38 (p :Sof- 3} 

ContrOl/17-2724-211 6 

NauUius Environmental Calgary 

CETlS Version~ CETISvl .9.4 

status Level~ 

OA: 



CETIS Analytical Report Report Date: 

Test Cot!e;lD: 

20 Nov-19 16:47 (p 1 of- 3) 

Control I t 3-9n3-6948 

Fathead mtnnovt{Pfine.phales ptomelas} 3'2.-d survival and growth test NautUus Environmental Calgary 

Analysis 10: 12·478!H342 
Analyzed; 

Batch ID: 

Slot! Doli!: 

2D Nov-19 16:46 

14-94\!7-6717 

22 Aug,j9 

t:ndirig D~i'te: 23 S-eP·19 

Test Llmglh: 32d Oh 

Sample Code Sample tO 
FRJRCP! 1)4'8034'7392 

FR_FRA!!CH i 4'5092'7567 

FR,)JFR1 19·7229,59® 

GHYRl 194330-{)154 

GH_ERC 12·0073·7620 

GHJoR2 08·2042-0627 
EV_HC1 12·0628-2.1-29 

EV •. MC2 17 ·3243·2958 

CM_MC2 16·3121·5896 

CM.,MCl 1 Hli 29'5645 

LC_LCDSSLCC 12·8171-2482 

LC_SLC 02-2654·5518 
LC_LC3 1'0-$-190~9462 

LC_DCDS 10·3223·9303 

LC_LC5 12-2319,1594 

samploCooe Material-Type 
FR_FRCPI Water Sample. 
FR_FRABCH Wamr Samp!i! 
FR_lJFR1 Waler Sampfo 
GH.,FR1 Water Sample 
GH_ERC Water Sample 

GH.:ER2 Walar Sampt-e 
EV_HCI Water Sample 

EV_MC2 Water Sample 

CMjviC2 Water Simipfe 
CMJviCl Water Sampfe 
LC _lCPSSLCC Water Sampta 
LC •• SLC Waler Sample 
LC_LC3 Water Samp!~ 

LC_OCDS Water Sample 

LC LCS Waler' Safi'iple 

Sample_ I vs S~mpJe'l 
Site Control FR_FflCPi 

FR_FRA!lCH 

FR"UFR1 
GH_FR! 
GH_ERC 
GH_ER2 
EV_HC! 
EV_MC2 
GM_MC2 
CM_MCi 

Endpoint: Hatch Rate CETtSVe:rslon! CET!SVi.9.4 

Analyslst STP 2xK Contingency Tables Status ksvt'l: 

Test Type: Surv'N"'a:t-Deve1opmoot·-Growth 

Frolocol: ASTM E11!4H5 (2013) 

Analys1; Step.tltmie SchlHar 

O{li:J"~nt: Sjt:e water 

Sp&Ctls: Plm0phales ptOme!as 

Taxon: Actinopterygii 

$ample O<§te R,e<:elpt Oate 

_2Q Aug-19 OS: f5 21 Atig'i91l:OO 

20 Aug-19 09:46 '" Aog-19 li :oo 
20AUg·1911:23 21 Aug-19 11:00 
20-Aug-i9 i'-' ;:).J 21 Aug,i9 

2.0 Aug-19 ALt.'\..!. 21 Aug-19 

20Aug-t9 \t>s::J 21'Aug-'f9 

20 Aug--19 09;.45 21 Aug-19 11:00 

20 Aug-19 10:55 21' Aug-19 11:00 

20 Aug-19 11 :17 21Aug-19 11:00 

20 Aug:-19 11;52 21 Aug-19 11:00 

20 Aug· 19 09:53 21 1\dg-19 H:QO 

20 Aug-19 M:S1 21 Aug-19 n:oo 
20Aug-i909::30 ~1 Atig~1$ 11 ;CO 

20Aug·19H!V;:} 21 Aug-19 

20 AogoJ910:32 2! Aug-19 11:00 

Sample Source 
Teck Coal Ltd 

TeckCoal Ud 

Tf.:ck Con! ltd 
TeckCoa!Ud 

Teck Coal ltd 

Teck CoaiUd 

Teck Coal Ltd 

Teck Coal Ltd 

TeckCoaf Ud 

TeckCoal Ltd 

TeckP:oaiUd 
T eck Coal Ltd 
TockCca! Ltd 

Tack Coal Uct 

T eel< Coal Ltd 

Tesl Sial P~Type_ 

1,0000 Exact 
0.5000 EJ<:acj 
i.OOOO Exact 
0.5000 EXX\ 
0.5000 Exact 
O.SDOO Exact 
1.0000 Exact 
(t5000 Exact 
0.5000 Exact 
0.5000 Exact 

P-Value 

1.0000 
1.0000 
1.0000 

LOOOO 
1.0000 
1.0000 

1.0000 
1.0000 
1,000(1 

1.0000 

Bl'lho: 
source:.. Aquauc BfOOystems, CA Age: 

Sample.f>.g_e Cli-ent Name Project 

40h {I 1,3 ~C) Teck-_Coalltd 

3Sh (1!,9 'Cl 

37h (11.1 'C) 

4ah (15 'CI 
48h (14.5 'C) 

48h (14$ 'C) 

38h (14.6 'C) 

37h (14,7 •q 
3"(h (tO.S ·q 
3611 (10 "C) 

38h (13,3 "C) 

39h (11.2 •q 
38" {ILS "C) 

48h (1M "C) 

37h (t2, 1 "C) 

Statfon Location Lat/l.ong 

FR_FRCP1~M6N_2019-08 lt:o."''8:t..) 
FR~FRA8CH:_MON_2019· 

FR~UFRI~MON",201!Hl8· :y; 
GH_FR1_WS_2019·08·20 

GH_ERC_WS~2019-08·20 

GH_ER2.WS .. 2019·08·ZO~ 

EV_HC!_WS_2019 .. 03 .. W 

EV_MC2_WS_2019_03_W 

CM,MC2 _ WS _ 20i9·0B-20 \T::.v<;:<.: 

CM,MC1,WS •. 2019·08.£0 

LC_ LCOSSLCC~ WS _ 20)9 

LC_SLC_WS_2019·08·1S_ 

LC .. LC3,WS_2019·08·1S, 

LC_OCDS;. WS •• 20l 9·08·1 

LC LCS_WS,2019·08·19_ 

O.ecfslon{o:~5%) 

Non-Si9flfr!CM1 Effect 
N'on-Slgntftcatrt Effect 
Non-Slgnt11cant Effect 

t-~on-Slgnlfican1 Effect 
Non-Significant Effect 
Non~Stgnifican1 Effect 
Non-Significant Effecl 

Non-Significant EH~;ct 
Non,·SigntHcan1 Effect 
Non~Significant Effect 

t.~~'[:ti._! 
-\~~,/>;Jid 
(~Al3Jfd 

LC _LCDSSLCC 'f.OOOO Exact 'LOOOO Non-Signfficgnt Effect 
LC:.LC3 1,0000 Exact 1.0000 Non-Signific-ant Effect 
LC_DCDS MOOD Exact 1,0000 Non-Significant Effect 

~ LC_LC5 1,0000 Exact 1.0000 Non-Signlflcan! Effect 

003·5B1· 756·9 CETISW V1.9A.11 OA: Da·??j('} 



CETIS Analytical Report Report Date: 20Nov,J916:47(p2of 3) 

Test COde!IO: COhtr611-13-9773-6948 

Fatnead trtlnflow promelas} 32¥d survival and growth test Nautilus EnYlronmentel Calgary 

Analysis lO: 12*4789~1342 i;ndpolnt; Hatch Rate CE11S Version: CET1SVU1.4 
Analyzed: 20Mov·19i6:<16 Analysis: STP 2xK Contingency Tables status Lave!: 

AuxmaryTests 

Attfibute test Test Stat Crltictll P-Yalue Declston(a:5%} 

Extreme Value Grubbs Extreme Value Test 2.352 3,2 0.9!!27 No oumers Detected 
Control Trend Mann-KentfaU Trend Te_st 2.352 1.0000 NorFSigl'iif1cent Tre.nd In Controls 

Data SUmmary 

Sample- Code NR R NR+R P_rop NR PropR %ei!Oct 
FR_FRCPt 60 0 60 1 0 0,0% 

FR_FRABCH 5S 60 0.9833 0.01667 i.67% 
FR_UFR·i 60 0 60 1 0 0.0% 
GH_FR1 59 i 60 0 . .9833 0.01667 1.67':--:t 

GH_ERC 59 1 60 0.9833 0.01667 1.67% 

GH_ER2 59 1 60 0.9833 0.01667 1.67% 
EV_HCi 60 0 60 1 0 0.0% 
EV_MC2 59 60 0.9833 0.01687 1.67~,g 

CM_MC2 59 60 0.9833 0.01667 1.67% 
CM_MGi 59 60 0.9833 0.01667 1.67% 
LC_LC{)SSLCC 60 0 60 1 0 O.D% 
LC_SLC XC 60 0 60 1 0 0.0% 
LC_LC3 60 0 60 1 0 0.0% 
LC_OGDS S!) 1 60 Q.$633 0.01687 1.67% 
LC_LC5 fl{) 0 60 0 0.0% 

Hatch Rat-e DetaJt 

Sampl-e Code RO]> i flep2 ~ep_ 3 Rep4 
FR_FRCP1 1.0000 1.0000 1.0000 1.0000 

FR_FRABCH j ,0000 1.0000 !.0000 0.9333 
FA_UFR1 1.0:000 1.0000 LOOOO f.OODO 

GH_FR1 1.0000 1.0000 0.9333 1.0000 
GH_ERC 1.00()0 0.9333 1.0000 1.0000 
GHcER2 1.0000 t-.0000 0.9333 1:0000 
EV_HC1 1Al000 1.0000 1.0000 1.0000 
EV_MG2 1.0000 0.9333 1.0000 1.0000 
CM_MC2 0.9333 1.0000 1.0000 t.oooo 
Civ1_MC1 !.0000 1;0000 1.0000 0.9333 
LC_LCDSSLCC 1.0000 LOOOO 1.0000 1.0000 

LC"SLC XC 1,0000 1.0000 1,0000 1.0000 
LC_LG3 1.0000 1,0000 1.0000 1.0000 

LC_DCDS 0.9333 1.0000 1.0000 t.OOOQ 

LG_LCS 1.0000 1.0000 1.0000 1.0000 

~ 
CETIS"' v1.9.4.11 Analyst: S'.. _ OA:~p~h., 



CET!S Analytical Report Report DatD: 

TestCOde/10: 

20NOV0!915:47{p3of 3)· 

control/13-9773-6948 

Fathead-minnow {l'ltniif{ihatu j:Yr'6m~itta) 32-dsurvlva+and-gtowth test Nautilus Envlrortmernal Calgary 

An-alysis 10: 12·4789-1342 En~ point: Hate{> Ra:te CETIS Version: CETJSv1 .SA 
Analyze<~: 20 Nov-19 16:46 Analysis: STP 2XK ConHngency Tables Status Levef: 1 

Hatch Rate B1nomlals 

sample .Code R6p 1 Rep2 Rep a Rep4 
FR_FACPi 15{15 15115 15/15' 15/!5 
FR_FRABGH 15/iS 15115 15l15 14!15 

FR~UFR1 15115 15115 15115 15/'15 

GR1H1 15j15 15.115 14[15 15115 
GH_ERC 15/15 14}15 15115 15!15 

GH_ER2 1:5]15 15115 14/15 15115 

EV_HC1 i51i5 1&/15 i5/15 15/15 

EV_MC2 15115 14115 15/15 15!15 
CM_MG2 14!15 15/15 15115 15{15 
CM_MC1 i5i15 i5j15 15/15 14115 
LG_LCDSSLCC 15115 15/15 15/15 15/15 

LG_SLC XC ·tS/15 15/15 15!15 15/15 

LC_LC3 15115 lii/15 15/15 15/!5 
LC_DCDS 14/!5 15115 15!15 15/15 

LC_LC5 15115 15/l5 t5fi5 15/15 
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CET!S Analytical Report R•port Date: 20 oec-19 os:2s (p 1 of 3) 

------~-------------------------T:.;•::•::I_:C_:o:_d•::fl::D:;: ___ __;C:;o::_n::tr~oi_LC/09-0876-1162 
Fathead minnoW {Pfmephates promelas) 32-d survlval and. growth test Nautllus envrronmentaf Calgary 

Analysls fD: 06,6281-1582 
Analyze-d: 20 o-ec'-19 8:25 

Bot•n to: 16-5336-3311 

st;sn. Date: 22. Aug-:tQ: 

En<llng Da\<>: 23 Sep-19 

Test. Length: 32d .on 

Sample .Code s·ampfelo 
Conlro! 15 10-6263-5019 

FR_FRCP1 04-8034-7392 

FRfiW'lCH j 4-5092-7567 

FR_UFR1 19'7229,596!) 

GHfRI 19-4330,0,154 

GH_ERC 12-00'73c?620 

GH_EA2 08-204&,0627 

EV_HC1 12:.0'628~2129 

EV_MC2 17·3243-2958 

Cl\i!_MC2 Hh'll21•58S& 

CM__MC1 11-8128-5645 

LC_LCDSSLCC 12·8177·24B:!o 
LC:_LC3 10~790·9462 

LC .• DCDS 10•3229•0003 
LG_LC5 12·2319•1594 

sample Cede Malel:lal rm . 
Ccm:trol15 W~r·Samp!J0 

FR_FRCP1 Water Samplo 
FR_FRABCH warer,samp!e 
FR,eUFR1 Wate(Sample: 
GH_FA1 Water Sample 
GH_ERG Water Sample 

GH_ER2 Water Sample 

EV_HC1 Water-Sample 
EV_MC2 wa~rsamplo 

CM_MC2 Water Sample 
CM_MC1 Water.Sample 
LC _ LCDSSLCC Water sampiS 
LC_LC3 Water Sample 
LC_DCDS Water"Sample 
LC_LG5 Water Sample 

003-581-756-9 

Endpoint: Mean Dry Biomass·mg 
AnalysiS: Parametric-Two Sample 

CEliS Ve-rsion: CETlSvt ,9A 
StatUs L~vel: 

Test TyPe: Survival-Development-Growth 
-p:rotoc01: ASTM E124i~os {ZOt3} 

Ana~yst: stephanie Schrtmr 
miuent: S1le water 

-~chls:- Pim~phales promc:!as snne! 
'Taxon: Actinopterygii Source: Aquatox, CA 

SB)Jl:Pl.~_-Da1e R(re~tpt Date Sample Age. Client Name Protect 

22Aug-19 22Aug-19 n/a Teck Cool Ltd 

2il Avg-19 08o15 2.1 Aw:,vt9 11 :oo 40h (11 ,3 'C) 

2il AUg-19 09:46. 21 Aug~19 n:oo 38h (1 1.9 'C) 
20 1\ug-191123 21 Aog-1911:00 37h {11.1 'C) 

20 Aug'19 21 Aug·"19l\~t..O 4Sh (15 'C) 

20 AUg'i9 21 Aug.-19\\<,..-J 4Sh (14.5 'C) 
20 Aug:Jg 21 Aug-19 -.\~ .... D 48h (14.5 'C) 

20 Aug~ 19 09:45 21 Aug-19 11:00 38h (14.6 'C) 

20 Aug•19 10:55 21 Aug-19 n:oo 37h (14.7 'C) 

20 Aug-·1911:17 21 Aug-19 11:00 3711 (10.8 "C) 

2.0 Aug-19 1 i :52· 21 Aug-19 11:00 36h (10 'C) 

20 Aug-19 09:53 2.i Aug-1911:00 38h (1S.3 'C) 
zo Aug-i 9 09;30 .?.i AUg-'19 fi;OO 3Sh (11.9 'C) 

20 Aug·19 2i Aug-i9 \\\· .. :>::; 43h {13.4 'C) 

20AUg·19 10;32 21 Atlg~ 19 1 i ;O(I 37h (12.1 "C) 

8a_mple Source Statlon Location Lat/Long 

t 9Ck Coal Ltd Cu Contra~· 15 ug;L 
iotk CoaJUd FA_FRGP1_MON~2U19-08 

reckCoaiUd FR _FRASCH -'MON _2019-0 

TeckCoaiUd FR .• UFR1_:MON~2019-0B-2 
ie·ck Coal ltd GH_FR1_ WS_2019·08·20_ 

TeckGoafUd GH_ERC_WS.,:201&-0B-20. 
Tack Coal Ud GH _ER2_WS_201S.08-20_ 

TeckCoaf Ltd EV_HC1_WS_2019_Q3_W 
Teak Coat Ud EV_MC2_WS_201S_03_W 
Teck Coal ltd CM_MC2_WS_2019-08·20 
Took Coai Ltd CM_ MC1_ WS _ 2019,08-20 

Teck:CoaiUd LC_ LCDSSLGG _ WS _2019· 
Took Goal Lld LC_lC3_WS_20fS.00.19_ 

T<lekGooiUd LC .• DCDS_WS_2019lJB"19 
Tack COil! Ltd LC _ LCS~_WS _ 20HHi8-19 _ 

CET!STh1 v'L9.4.1i 

Age: 



CETIS Analytical Report 

Fathead minnow {Plmep-hales prometas} 32-d survival and growth lest 

An31ysiS tO: 0$-6281~1582 

Analyzect. 20 Dec-1 g 8:25 

Data TransfOtm 

UnttansformOO 

:Endpoint: Moan Dry Bi<lmass~mg 
Anllif)lsts: Parametric-Two Sample 

AltHvp 

Equal Variance t Two--Sample T:est 

sampteJ vs SampleU T-est Stat Critical MSO OF P-Type 

Ncgalivc Con~rol f'R_FRCPi 1."144 1.943 0.299 6 CDF 

su:.) FR.J'RA!lCH -0.05129 1.943 0.291 6 CDF 

FR~UFRl 0 .. 37.4 1.943 0249 6 COF 

GH_FR1 '1);3911 1.94-3 0.293 6 CDF 

GH~ERC '1),8481 1.943 0.274 6 CDF 

GH_ER2 0.8687 1.943 056 6 CDF 

f'OV_HC1 0.92.06 1.943 0.396 6 CDF 

0.4445 L943 0.3Bll 6 COF 

CM_MC:?"' 6.633 1.943 0261 6 CDF 

CM.._MC1 0.5600 1,943 0:315 6 CDF 

LC cLCDSSLCC• 2.843 1.943 0.313 6 CDF 

LC •• LCJ -0.5325 1.943 o.-.-261 6 CDF 

LC_DCDS 1.805 1.!143 0,395 6 CDF 

LC~LC5 1.548 t.943 0.265 6 CDF 

Auxiliary Tests 

Atll1bute- T•st Test Stat Critical 
Extreme Value Grubbs Extreme Value Test 3.478 3.2 
Control Treru1 Mann-Kendall Trend. Test 3.476 

AJ.IOVA Table 

Source Sum Squares MaanSquare OF FStat 

8-etwean S.74'f2 0.287229 14 4.423 
Efrot 2.71876 0.0604168 45 
Total SA599Q 59 

Ofstributlonal Tests 

Attribute Tast Test Stat Critical 
Varlances Bartlett Equa!fl:y of Variance Te-st 18.53 29 .. 14 
Dbi>tributfon Shapiro-Wilk W Normality Test 0.9-71 0.9459 

003·581-755<9 

Report Date! 

Test CotfelfD: 

20 Dec-19 08:26 (p 2 of 3) 

Control- LCJ 09-0876-1162 

Nautilus Envtronment1:!l Calgary 

CETtS version: CETiSv1.9.4 

Status Level: 

Comparison. Result 
FR_FRCPi ~sed meantiry biomass~mg 

FR_FRA8'GH-:pBssed mean dry biOtni!l"StH'ng 

FR._ UFRi passed rnean dry blomass:;_mg 

GH...:..FR1 passed mean dry bfomass•mg 

GH.__ ERC passed mean {lty b!Orriass-mg 
GH_ ER2 pas_sed mean dfy biOtnaSs~mg 
EV.:.,HCi pasisedmean dr)'·b1omass-mg 

EV ~MC2.pass00 meaf1 'dry bibmass-mg 

CM~MC2 failed_ mean dry biomass:.mg 
cM_MC1 passed mean dry biomass-mg 
LC _ LGDSSLCC Jal!OO in'eari dry btomass-mg 
LC_LC3 passed meah diV btornass~mg 
LC_ ocos passed m~rr dtytitmnttss~mg 
LC_LC5 passsd mean' dry bJomass-.mg 

p-.valtle Oecision(a-:&'k) 

0,1480 Non-Significant-Effect 

0.5196 NDn•Signmcant·Eff~ 

0,3606 Non~Stgntficant Effect 
0.6454 Non· Significant Effect 
0.7856 Non·Signific~nt Effl3ct 

0.2092 Non-Signifie<lirit Effect 
0.1964 Non·Significant·Effect 

0.3361 Non-Signfficant Effect 
2.8E·04 Sigl)fficant E1$!llct 
0.2977 NOh-Significant Effect 
0.0147 Significant- Efi-ect 
0.6932 Non-Significant Effect 

O.OS57 Non~Slgnificant Effect 

0.0865 Non·Significanl Effect 

P.Value Decision{a:5%) 

0.0148 Outlier Detected 
0.7391 Non·Si_gniftoont'Tfil'OO In· Controls 

P-Valu.e o~cision{a;S,o/j)) 

6.8E·05 Significant Effect 

P-Value Oecision{0':1%) 

0.1837 Equal Variances 
0.1639 Normal DiS1ribution 

PMSD 

11.80% 

11,80% 

11.80%-

11.80% 

ti:BO% 

11.80% 

1 t.SO% 

11.80% 
11.00% 

ti£0% 

11.80% 

1UO% 

11.80% 

11.80% 



CETIS Analytical Report 

Fathead ('Ulonow {l'1me-phales promelas) 32~d survival an(! growth test 

Anatysisto; Ofi-.6281·1582 

Analyzed: 20 Oec-19 6;25 

Endpoint: M;aan Dry Biomass·mg 

Analysis: Parametrii>Two Sample 

Mear:t Dry·Biomass-mg Summary 

Sample Code 

Controt 15 N 
FR_FRCP! 

FA _FRASCH 
FR_UfR1 
GH_FR1 

GH_ERC 

GH~ER2 

EV .. HG1 
EV_lwG2 

CM_MG2 

CM_MG1 

LC _LGDSSLGG 
LG_LC3 

LG_DCDS 

LG_LC5 

Mean Dry Blomatis~mg Detail 

sample Ceide 
control 15 N 
Ffl_FRCP1 

fH_FRABCH 

FR_UFR1 

GH_FR1 

GH_ERC 
GH_ER2' 

EV_HC1 
EV_MC2 

CM_MC2 

GM}i!C1 

LC_LGDSSLCC 

LG_LCa 
LC_DCDS 

LG_LCS 

Grapltles 

'' 

f 
:i:',OJ 

4 1S, • 2 
m 

U) 
0 
0 . . l.L:!i 
~ 

'{)('! 

Count 

4 
4 

4 
4 

• 
4 

4 
4 

.4 
4 

4 

4 
4 

4 

4 

Rep.i 
2.244 

2.049 

2.169 

2.189 

2:381 

2.2'27 

1.252 

1)135 

2.181 

L417 

2,152 

1,81 

2.247 

1,554 

2.0B6 

"""'" 95%LCL 95%UCL 

2.249 1.863 2.635 
2.073 1.77 2.375 
2257 1.97$ 2535 

2.2fl1 2.066 2.333 
2.30& 2.023 2.593 
2.:!68 2.141 2J;96 
1.998 1.167 2.83 
2.061 1541 2.532 
2.Hi 1.653 2.867 
1.359 1.178. 1.541 

2.158 1.815 ~.501 

U92 1.>156 2,127 

2.32 2.138 2.503 

1.869 1.35 2.369 

2.038 1.839 2.237 

Rep 2. Rep3 :A-e-p 4 

1.937 2.528 2.287 
i.877 2.031 2.333 

2.148 2.191 2518 

2.184 2.315 2_,115 

2.394 2.4i6 2.04 

2.301 2.56 2.385 

2.071 2.219 2.458 

2.205 1.676 2A3 

1.743 2.1\17 2.518 

1.252 1.277 1.491 

1:989 2.02 2.4$1 
1.59 1.688 2.o1e 
2.3B:l 2A49 2.203 

!.955 L679 2~29 

2'.056 2149 1.859 

Median 

2.265 
2.04 

2.18 
2.186 

2.388 

2.343 
2J42 
2.07 
2.189 

1.347 
2.091 

1.749 
2.315 

1.817 

2.071 

003·581 ~756-9' CETtsnr v1 .. 9.4-11 

Report Pate~ 
Test CodoltD: 

CETIS Vetsion: 
status Levi!!: 

Min Ma:< 
.. 

1.937 2.528 

1.677 2.333. 
2.148 2518 

2.115 2.-315 

2.0'l 2A16 

2.227 2.56 
1.252 2.458 

1.676 2.43 
1]43 2518 

1.252 1.491 

1.989 2.461 

1.59 2.078 

2.203 2.449 

L554 2.29 
1.S59 2.149 

2:0 Dec- ·1 9 08:_26 (p 3 of 3) 

COntrol_lC I 09-0876-1162. 

CET1Sv1.9A 
. 1 

Std Err i:V% 

0.1214 10.80% 

0.0949 9.16%-

0.0876 7.71)% 

0.114169 S.79% 
.O.Ol19E£ 7.76% 
0.07152 '6.64% 
0.2613 26o15% 

0.1636 15.87% 

0-1592 14.74% 

0.05698 8.39% 

0.1078 9.9g<'k 

0.1056 i 1.79% 
0.05735 4.95% 

0.1633 17.47% 

0.06255 6.14% 

%Effect 

0.00% 

7.84% 
-0.34% 
2.13% 
·2.62% 
-5.31% 
ii.i3% 

tl34% 
3.96'% 

39.55% 
4.05% 

20.34% 
~3.18% 

16.88% 
9.39% 

~ 
QA;~:'P?}f?J 



CETIS Analytical Report Report Date: 
Test Code/!D; 

22Nov~1915:59{p 1 Of S) 

ControL,LC 1 09-0876-i i 62 

Fathtro:d-minnOW-(Pimephales ptomelas} 32~d survival and growth test NautilUs Environmental Calgary 

Analysis 10: 06-4206'4077 

Analyzed: 22-Nov-19 15!59 

Batch"11l: 16-5336-3311 

Start Oate: 22 Aug~ 19 

Ending Date: 23 S"!'-i 9 

Test Length: 3Zd Oh 

Sample Code Sampf1HO-

FR_FRCP1 04-61)34-73.92 

FR_FHABCH 14-5092,7567 

FR~UFR1 19-7229-596() 

GHJFH 19-4330-0154 

GHjoRC l2-<l<l73·7B20 
GH_E112 0"'20<12-1)627 

EV~HC1 12·0628-2129 

EV~MC2 17 ·3243·2958 

CMJJ!C2 16-;'l121·5896 

CM~MC1 ! 1·8-128-5645 

LC _LCOSSLCC 12·81 77'2482 

LC_SLC 02·2854-55.1S 
LC_LC3 irY37-90~62 

LC_OCDS 1 0.;>2Z3-9303 

LC_LC5 12·2319-1594 

Sample Code Matl!rtat-Typ;e 
FR_FRCP1 water Sampl~-
FA _FRASCH Water, Sample 
FR_UFR1 Water Sam-ple 
GH_F'Rl Watot Sample 
GH~ERC WaWtSampl& 

GH_ER2 Water Sample 
EV_HC1 Watet Sample 
E\I_MC2 Wa1et- Sample-

CM_MC2 Water Sample 
CM_MC1 Water Samp{e: 
LC_LCDSSLCC Water- Sample 
LC_SLC Watet·sampie-
LC_LC3 Water Sa:mpJe 
LC_ocos water- sample-
LC_LCS Water Sampte 

003·5Si~756·9 

Etidpolnt: Ll:!f\!l!h CETl$V€f'!jion~ CET!SV1.9A 

:Al"iaJysls~ Parametric-Two Sam'ple st~tus.-Level: 1 

Test T~: Surviv?i-Oeve!opmenH3rawth 

-Protocol: ASTM Ei241~0S (2013) 
Analyst: Stephanie-Scl'!_iffer 
Diluent: Site water 

Speejes: Ptm:epha!as proma!as artne~ 

source: Aqua,ox, CA 

sample Date Rec_e!pt Date Sample Age Client Name Project 

zo- Auq~1S 08':~5 21 Aug-1911:00 40h (11.3 "C) T eck Cool Ltd 

20 Aug-19: 09:46 21 Aog-1911 :00 38h (11.9 "C) 

:W,I\ug-19 11;23 21 Aug-1911:DO 37!) (11.1 "C) 

20 Aug-19 21 J\ugw"f9l\:;.,::;.::; 4l!h (15 ~q 

20Aug-i9 ~1 Aug-19\l:'<JQ 4llh (14.5 'C) 

20 Aug-19 2i Aug~1S 48h (14.5 "C) 

20 i\ug, 19 09:45 21 Aug-19 n:oo 3Bh (14.6 "C) 

20 Aug•19 ·1 o;ss 21 Aug-19 11 :oo 37h (14,7 "C) 

20Aug·1911:17 21 Aug-191\:00 3711 (10.8 'C) 

20Aug·19 11:52 21 Aug-19 11:00 36h {10 'C) 

20 Aug" 19 09:53 21 Aug-1911:00 38h (13.3 "C) 

2.0 Aug-19 08:.51 21 Aug-191"1:00 39h (11 .2 'C) 

20 Aug·19 09:30 21. Aug~19 ti:!.JO 38h (i 1.9 •q 

·20 Aug--19 21 Aug~i£1 'i\:...JQ 4Bh {13A-~C) 

20 Aug-19 10:32 21 Aug-19 1 1:oo 37h (12.1 'C) 

Sample Source Sta1ion Location Lai/Lolig 
Ted Coal Lid FR_!'RCP1_MON_2lli9-00(L,o,,,,:'l) 

loCk Co:al Ltd fR_FRASCt{;,MON_20iS· t?.{>A~;Gtq 
Took Cnal Ltd FR_UFR1_MON_2019-0B- ll5ct.<~fq 
Teck Coal Ud GH_FR1_\VS_2Di9'08-20_ tN-'c{): 1.-} 
Teck. Coal Ltd GH_ERC~WS_.2019-06-20 l1' \5''(5A) 
Teck Coal Ltd GH_ER2_WS_2019-0B-20_ \ \S-tnJ! t) 
T<!ek Cnal Lid EV,HC1_WS_2019_03_W 

TeckCoaiUd EV_MC2;_WS_2019_Q3_W 

TeckCOa!Ud CM_MC2_WS_2019-0B·20 

Teck Coal-Ltd CM __ MCi _ WS_2019·08•20 · 

T eck Coal LIO LC_LCOSSLCC_WS_20i9 

Te-ck coot Ltd LC~S!.C _WS_ 2019-06-19_ t 1[,'1SiU 
Teck Cnallld LG _ LC3 _ WS _ 201 9·00-19 _ 

reckCoalUd LC.:. DCDS WS _ 2019·08·1 

Teck Coal ltd LC_LC5~_WS _2019·08-19 

Age: 

CETISrv: v1 ,9.4.11 Analyst_ SS OA: ~--zh/J1 



CETIS Analytical Report 

Fathead minnow- {Pimephales-prometas} 32~d survlval and growth test 

AnalYsts 10: 06·4206--4077 Endpoint: Length 
Analyzed: 22 Nov~191S:59 -Matysis: Parametric-Two sample 

Data Trans_(orm All Hyp 
Untranstormed 

-Equal Variarrce t Two·Sample T&st 

s•mplol vs Samf)leU Test Stat Crltlcal !\ISO OF P-Type 
Sile Control FR_FRCPi ·2,7 1.943 1.024 6 CDF 

FR_FRABCH ·i .965 1.943 1.256 6 COF 
FR_\JFR1 ··1.828 1.943 0.648 " CDF 
GH_FRt ·2 1.943 0.729 6 CDF 
GH_ERC •2.984 1.943 0.664 6 CDF 
GHJ"fl2 ·2'£103 1.943 0.636 6 CDF 
EVJ1C1 ·2.208 1.943 0.557 6 CDF 
EV_MC2 ·L88i 1.943 0.007 6 CDF 
CM_MC2 '2.993 1.943 2.146 6 CDF 
OM_MC1 ·2:227 L943 o.sot 6 CDf' 
LC,.clCOSSLCC '2:506 1.943 0.744 6 GDF 
LC_LC3 -3.481 1.943 0.-565 6 CDF 
LC_DCDS -1.052 1.943 0.549 6 CDF 
Lc_u':s ·0.537 1.943 0.706 6 CDF 

Auxlliary·T-ests 

Attlibute Te-st Test Stat Cr'itlcal 

Extreme Value Grubbs Extreme Value Test 3.608 3.2 
Control Ttend Mann-Kendall Trend·lest 3.600 

ANOVATabfe 

Source Sum Squares Mean Square OF F Stat 

&tween 32.1695 2.29782 i4 3.578 
Error 28.9031 0.6422:92 45 
Total 61.0727 59 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Bartlett Equality of Variance Tesi 32.99 29c14 
Dis-tribution Shapiro-Wilk W Normality Test 0.9505 0.9459 

003·581 '756-9 CETIS'" vi.9.4. 11 

Report Date: 

Test Code!TO: 
22 Nov-1915;59 (p.2 of 3) 

Control_LG I O!H)876·1i62 

Nautilus Environmental Calgary 

CETIS VtH'S:lon: CET!Sv1.9A 
Status Level: 

COmparison J:fes-ult 
FR fRCPJ passed length 
Ffl:._FRASCH fiasssd ·ten£jth 
FR~ UFR1 passed tengtll 

~H _FR1-p-assed length 
GH~ ERG passed length 

GH_ ER2 ''PaSsed leng'h 

'EV~WHC1 passed length 

EV.~ MC2 passed lanQth 
GM_MG2 passed length 

CM_ MCi passed !e-ngfh 
LG _ LGOSSLCC passed length 

LC_LC3 passed length 
LC _ Ocos passed length 

LC J.GS passed lenglh 

P-Value tre.cis;ion{a:5%} 

Q.fi822 Non-Sig!11ficant Effect 

0.9515 Non-Significant ·Effect 
0.0414 Non-Signmcarrt Effect 
0.9538 Non·Signifrcant Effect 
0.9877 Non-SignifJcatll.Effect 
0.9845 Non-Signilrcanl 'Enact 
0.9654 Non.SignifiCailt Effect 
0.9455 Non-Stgnmcant Effect 

MB79 NOn-s:-rgn.tficaf'>l :Eff~X:! 
0.9662 Non·Sigl'ilflcant 'E:fl'Btt 
0.9713ll Non-Significant 'Effect 
0.9934 Non·Signlficant·.Effect 

0.8334 Non-Significant Effect 
0,6947 Non·Signiricant Effect 

P.Yalue Decision{u:Sl"k) 
0.0079 Outlier Dete·ctad 

PMSD 
7.-30% 

7,30% 

T3lJ¢-Ai 

7.30% 

7.30% 
7-~30% 

7.30% 

7.30% 

7.30% 

7.30% 

7.30% 

7.-30%· 

7.30% 

7.30% 

0.7391 Non·Signlficant Trend in Controls 

p.:va!u& Declst<.m{0::5%) 

5.7E.04 Sigrtilicam Effect 

P~Vatue o~tsh:m{a::1%) 

0.0021'1 un~qual Variances 
0 OiQS Normal Dls.tributlon 

OA ~-].'?lftf 



CET!S Analytical Report 

Fathead minnow {Pime-phales prome!as),32~d survlvaf and growth 1est 

Analysis !D: 06-4206·4077 
An-alyzed: :t2 Nov~m 15:59 

Length Summary 

sam_pte coo:e 
FR~FRCP1 

FR~f'RABGH 

FR_UFR1 
GH_FR1 
GH_ERC 

GH_ER2 

EV_HC'f 

EV_MC2 

CM_MC2 

CM_MCi 
LG_LCDSSLCC 

LC_SLC XC 

LC_LC3 

LC_DCDS 

LC_LCS 

Length Detail 

Sampta 
FR_FRCP1 
FR_f'RABCH 
FR_UFR1 
GH_FRl 
Gf!)oRC 

GH_Efl2 
EV_HC1 

EV_MC2 

CM •. MC2 

CM_MC1 

LC_LCDSSLCC 

LC,.SLC 

LC_LC3 

LC_DCDS 

LC,LC5 

Graphics 

a 

' 

003·5B1~75B·9 

Code 

XC 

Endpolhl: Leng\!1 
AfUtlys!s: Parametrtc~Two Sample 

4 

4 

4 
4 
4 

4 
4 

4 
4 

4 
4 

4 

4 

4 

4 

Rep! 
12 

10.7 

10 

!i 
10.9 

11 

!0.27 
9,92 
14 

10.6 

11 

9.3 
10.73 

10.14 

10.42 

Mean 
11-09 

10.94 

10.26 
10.42 

10,69 
10.59 

10.3 

10.55 
12.97 
10.59 
10-63 

9.67 
10.68 

R967 

!l£€5 

Rep2 

10 

!2137 

10-.·36 

10 

iO.OB 
10.55 

10.4 

11.5 

1l 

9.85 
9.62 

9.2 
11 

9.85 

9.92 

95% LCL 95% UCL. MSJdlan 

9,639 12,55' 11,18 

9.06 12.82 10.51 

9.624 10,94 10.18 

9.567 
9.993 

9.965 
9.9'37 

9.32 
9.561 

9.576 
9.742 

8,835 
10.28 
9.632 

9.065 

10.7 

10.08 

9,93 

i0.75 

10.69 

10.73 

10 
9.92 

11A 

11.4 

1Q,7 

10.33 

10.6 

9.73 

9.2 

1U!7 
11:39 
11.21 

10,67 
11;78 

16.39 
i Lfi 
11-52 

10.5 
i'l.OS 

10.3 

10.66 

Rep4 

11.67 

10.31 

10,83 

9.93 

11.09 

10.07 

i0:54 
10.85 
15-_5 

10.5 

11 

9.85 
10.4-

10.15 

9.92 

1MB 
10.8 

10.64 

10.34 
10.;)9 

!2.7 

10.55 
10.85 
9.575 

10.66 
9.995 

9,92 

2S 

Report Data: 
Test Code/lD: 

22 Nov-1915:59 (p 3 o! 3) 
Control LC ! 09-0876-1162 

Nautilus Envtrnnment-al Catgary 

CETIS Version: CET!Svi-.9A 
Status LeVel: 

Min 

10 

10.08 

9.93 

9.93 

H>-08 
10.07 

10 
9.92 

11 
9 .. 85 
9.82 

9.2 

10.4 

9.73 
9.2 

Max 

12 
12.67 
10.133 
11 
11.09. 
11 

ta,54 
115 

15.5 
! 1.4 
1l 

10.33 

11 

10.15 

10.42 

Sid Err 

0.4569 
0.5907 
D,2061 

0.268 
0.219! 

0.1957 

0.1149 
0.3858 

1.013 
0.3178 

0.2791 

0.2623 

"0.1257 

0.1054 

0.251 

CV% 
8.24% 
10'.-BO':C 

4J)i% 

5.14% 

4:10% 

3.7Qf'.6 

2.23% 
7.32% 

10~% 

-6.00% 
5.25% 

5.43% 

2.35% 

2.11% 

5.09% 

• 

Analyst: 'S ';, 

• 

%Effect 

0.00% 

1,37% 

7.32% 

6,06% 

3.63% 

4.55% 

7.12% 
4.91% 
~16:9T'Jf 

4.55% 

4.17% 

12.82% 

3.'70% 
10.14% 

11.07% 



CETIS Analytical Report Report Date: 
Test Code/10: 

20 Nov"19 16:46 (p 1 of 3) 

Conlrol/13·9773-6948 

Fathnd minnow {Pimephale$'- prom-alas~ 32-.d: survival and- growth test NautilUs Envtronmentat_Calgary 

Anatysis ID: 12~5032~3452' 

Analyzed: 20 Nov-19 16:47 

Batch 10: 14~9481·6717 

Start Date: 22-Augwi9 

Ending Date: 23 Sep>m 

Test L.ength: 32d Oh 

Stmte!e Code Sampl!ID 

FRJRCPI 04·'8034·7392 

FR~F'RABGH 14·5092-1567 

FR_UFR1 19-7229-59&) 

GH_FRI 19-433().() 154 

GH_ERC 12·007:>'762!1 

GH .. ER2 OS·2042'06Z' 

EV_HC1 12·002!!-2129 

EV .. MC2 17•3243·2959 

CM_MC2 16..S121·5396 

GM_MCI i 1.Si28-'5645 

LC_LCDSSLCG t2-8177-2482 

LC~SLC 02·26S4·551B 

LC~LC3 10-3790.-9462 

LC~DCDS f 0.:3223~9303 

LG~LC5 !2·2319·1594 

Sample COd$ Malorial Type 

FR~FRCPI Water Sample 
PR]RABGH Water Sample 

FR~UFRI Water. Sample 
GH]R1 Water Samplo 

GH"~ERC Watttr Sample 
GH_EM Wale-Sample 

EV_HCi Water Sampte: 
EV~MC2 Water Sample 
CM .. MC2 Water Sa:mpf& 
GM_MCI Water Sample 

LC _LCOSSLCC WB'ter Sample 
LC_SLG Water Sample 

LG_LC3 Wate( Sampte 

LC_DGDS Wamrsamp1e 
LC_LG5 Wa'ferSample 

Fisher Exacttaonferroni-Holm Test 

Sampfe-·1 1/S Sample- II 

Site Control FR_FRCPI 

FR_FRABCH 

FR_UFR1 

ClH_FRi 
Gl-tERC 

GH",.ER2 
EV_HCI 

EII_MC2 
CM_MC2.,. 
GM_MC1 

'EndpOint: Survival Rate 
Analysis: STP 2xK Contingency Tables 

CETIS Version: .CETISV1.9.4 
st-afus Level: 

T~st Typ.e: Survivai~OevelopmenH3rowth 

P~;>tocol: ASTM E1241•05 (2013) 

Ana_lyst: Stephanie Schifter 

Olluent! S-ile water 
SpeCies: Pimepha!as prome!as 

A:etlriopterygil" 

Sample._ Date Receipt Date 
2ll Aug-19 08115 21-Aug-1911;!)1) 

20 AUg"19 09:46 21 Aug-1911:00 

2\l Aug-1911:22 21 Aug-1911:00 

20Aug-19 2l=Aug---i9\\ :,_x;;; 

2() Aug'\9 21- Aug..:tg n~ ::;;] 

2ll Aug-19 21 Aug-1'9 H~9-'0 

.20 Aug-1SCiS:45 21 AUg··-f9 i·1:00 

20Aug·1910:55 21 Aug-19 11:00 

20 Aug· Ill 1 1:17 21 Aug .. 19 11:00 

20 Aug~1911:52 21 Aug·19 tf;OO 

20 Aug·19 09:53 21 Aug-1911;00 

20 Aug-19 OS:5t 21 Aug-19 11:00 

20 Aug-'t9 09:30 21 Aug~19 11:00 

20Aug~19 2i-Aug_-i9 t~ ·,~X/ 

20 Aug-iS 10!32 21 Augc1S1l;l)() 

Sample Source 

Teck Coal Ltd 

TeckCoal Ud 

T e:ck Coal Ltd 
leek CoB! Ud 

Teck Coar Ltd 
Teck Coal Ltd 

T eck-Coal Ud 
Teck Coat Ltd 

TeckCoal Ltd 

Teck Coal ltd 

T eck Goal Ltd 

TecK GoaJttd 

T eck- Coat Lid 

T eok Coal Ltd 
Teck C-oal Ltd 

anne: 
souree: Aquant:· Slos'ys1ems, CA Age! 

. Samp!~ _Age Client Name Pro~ct 

40h (11 .3 'C) Teck Coal Ltd 

.3Sh (11.9 'C) 

37h (11.1 'C) 

4Bh (15 'C) 

48h (14.5 'C) 

48h (14.5 'C) 

GBh (14.6 'C) 

~7h (14.7 'C) 

37h ( 10.8 'C) 

36h (JQ 0 C} 

38h (13"3 'C) 

39h (11.2 'C) 
38h (11.9 'C) 

.Wh (13.4 'C) 

37h (12.1 'C) 

Statlon locatton LatJLong 
FR FRCP1 MON 2019-08 \l.ZtArJt[L} 

FR-FRAscH ·.Mo"N wts- (J.>JJ,PtL\ - -- - " . 
FR_UFRi_MON_2il19·08· '"""'"I 
GH_FR1_WS,2019-0Sc20_ 111H4#L\ 
GH .. ERC_WS .. 2019-08•20 !~'•"!"" 

GH ER2 WS 2!119·08,20 \ 
~- - -;- -

EV_HC1 ... WS .. 2019 .. 03_W il<l'-"'1141 

EV _MC2_WS~2ll19_03"W ll-0L.o)!•lc) 

CM .. MC2_WS~2019-08·20 

CM_MC1_WS .. 2D19·08·20 

LC,LCOSSLCC .. WS_2019 

LC _ SLC _wS, 2019-08-19_ 

LC_LC3_WS .. 2ll1S·08·i9_ 

LC_DDDS .. WS_2019-W-1 

LC,LC5 _WS _2019·08-iB 

fZt.JJ.&:l{tj 

z ? ;,;~·:_fuq 
t f:L\;,o:q.ft~ 

Test Stat P~Type PNatue Dec,ision{a:!S%} 

05744 Exact 1.0000 Non.Signfficant Effect 
0.9022 Exact 1.0000 Non-Slg-nlficant Eitect 
o.9997 Exact 1.0000 Non-Significant Effect 
0.900t Exact LOOOO Non-Significant Effect 
0.9862 Exact 1.0000 Non-Slgnificanl Eff-ect 
0,8307 Exact 1.0000 Non-Significanl Ef1ect 
0 .. 9924 Exact 1.0000 Non-Significant Effe!rt 
1),9617 Exact 1.0000 Non-Significant Effect 
0.0001 Exac! 0.0014 Signmc.ant E!fecl 
0.9617 Exact 1.0000 Non-Signlflcant Effect 

LC _lCDSSLCC 0,:5744 Exact 1.0000 Non-Sfgnfficant Effect 
LC_LC3 1.0000 Exact 1.0000 Non-SignifiCant Effect 
LG.,,OCDS 0,9400 Exact- t.OOOO Non-S!gnffican-1 Effect ~ LC_LC5 {).-9997 Exact 1.0000 Non.Slgqffic:ant Effect 

003~581~756-9 CETlSm V1.9A.i1 Analyst:_ S'S QA_Du_:z.~J Vf 



CETIS Analytical Report 

Fathead minnow (Pfmephales promeias} 32-d survival and grovlth test 

AnaJysis to: 12-503"2-3452 Endpoint. SurviVal Rate 
Analyzed: 20 Nov~19 16:47 Analysis: STP 2xK Carmngency Tables 

At.ndHary Tests 

AttribUte Tost Test Stat C~tical 

Extreme Va:fut>< Grubbs 'Ex:mamc- Value Test 2.441 32 
Control Trend Mann·Kitnda!l Trend Test 2:.441 

Data surnmary 

sample- Code NR R NR+R PfOp-NR Prop R 
FR_FRCP1 37 23 60 0.6167 0,3883 
FR_FRABCH 42 17 59 0.7119 0.2881 
FR_UFR1 52 8 60 0,8667 0.1333 

GHfR1 50 10 60 OB333 0.1667 
GH_ERG 47 13 60 0.'7833 0,21-67 

GH_ER2 41 19 60 ·0.6833 0.:3167 
EV_HGi 48 12 60 0,8 0.2 
EV_MC2 45 15 60 0.75 0.25 
CM_MC2 16 44 so 0.2667 0.'1333 
CM_MC1 45 15 60 0.75 0,25 
LC _ LCDSSLCC 37 23 60 OJ31t.i7 0.3833 
LC_SLG XC 37 23 60 0.6167 0.3833 
LC ... LC3 55 5 60 0.9167 0.08333 
LC_OCDS 44 16 60 0,7333 0.2667 
LC_LCS 52 B 60 0.8667 0.1333 

Survival Rate Detail 

Sample Code Re:p-1 R&p2 Rep 3 Rep4 
FR_FRCPi 0.4000 0.8000 0.66&7 0.6000 

FRfRABCH 0.6667 0.4000 o.ms 0.8667 
FR_UFRi 0.9333 0.7333 1.0000 0.8000 

GHJRi 0.6000 0.9333 0.6000 1.:0000 
GH_ERC 0.6667 0.8667 0.8667 0.7333 

GH_ER2 0.2687 0.7333 0.7333 1.0000 
EV_HCI 0.7333 i.OOOO 0.6000 0.8667 

EVJAC2 0.8667 0.4000 0.8657 0.8667 
CM_MC2 o,zooo 0,4000 0.3333 0.1333 

CM_MC! 0.6667 0.8667 0.5333 0.9333 
LC_LCDSSLCC Q-.46-67 0.7333 0".6007 0.6000 
LC_SLC XC 0.6667 0.3333 0.6000 0.8667 

LC_LC3 0.7333 0,9333 1.0000 1.0000 
LC_OCOS 0,4687 O.!l!l(l7 0.7333 0.8867 
LC_LC5 O.BOOO 0.8667 1.0000 0.8000 

Report Da1e; 

Test Code,IIO~ 

20 Nov-19 16:46 (p2oi 3) 

CO-ntro!J 13-9773-6948 

Nautilus Envtronmentar Calgary 

CElls Ve~lon: CETISv1.9.4 
Status Level: 

P-Vatue Oecision{a:5%) 
0.75'19 No Outliers Detected 
0.7391 Non-Significant Trend-in Controls 

%'Effect 

0.0% 
·15.44% 
"40,54":-S 
--35.14% 
·27.03% 

-t(IJ)t% 
-29.73% 

·21.62% 

56.76% 

-21.62% 
0.0% 
0})% 

·4865% 
·18.92% 

·40.54% 



CETlS Analytical Report 

Fathead mlnnow,(Pfmephales promeJas) 32·d. survival and growth test 

Anatysis to: 12·5032-3452. Endpoint: SuMval -Rate 
Analyzed: 20_Nov-1910:47 Anatysls: STP 2xK ConHngancy T ab!es 

survival R:ate Blnomlats 

Sample :Code R-ep 1 Rep2 ~e_p3 .Rep4 
FR_FRCP1 6[!5 12Jt5 10/15 9/15 

FRJRABCH 10115 6115 13/14 13115 

FR_UFR1 14/15 11/15 15{15 12/15 

GH.:.:.FR1 "9/15 14/15 12115 15/15 
GH_ERC 10]15 13115 13/15 H/15 
GH_ER2 4!15 H/15 11115 15/15 

EV_HC1 11/15 f5/15 9/15 13{!5 

EV_MC2 13/15 6/15 13115 13/15 

CMJI1C2 31tS 6115 5i15 2!15 

CM_MC1 10}15 13!15 8!15 14/15 

LC _ LCDSSLCC 7/15 i 1115 10/15 9/15 

LC_SLC XC 10115 5/15 9!15 !3115. 

LC_LC3 11115 14/15 ~5!15 15!15 

LC._DCDS 7/15 13!-15 1 t/15 13/15 
LC_LCS 12/i-5 13115 15/15 12/lS 

Graphics 

;.Q n 
~ n f1 n 

fl fl u n n M Jl '' ~ u il i I 

n 
q 'i r 0 u !! Fl Ll h ~ d u 

H '·' "' ! j u J l1 Il " 
! I u " Ll i I u 

IJ 
OJ:! II u , I I' (!.5 I, L L II J ,, ,.) II n J j " ll " ill 
02 I' J 
0.1 

M 

5 (i ~ E, 
0 ~ f; ~ ~ 5 0 q l3 w w 
.~ ttl, 'Z ~ ~! 

0 " 
~· 

~ ~. ~ 

fl. g\ ~ ' ir ,! ;,;' s' o..., lfl 
"' e x· ~- B. ~ ;;; c " g' ;;' a:' ~~ 

CETIS"' v1.9A.11 

Report Date: 
Test Code-liD: 

20 Nov-19 16:48 IP Sot 3) 

COntrol} 13-.9773-6948 

Nautltus Environmental Calgary 

C-ETIS Version: CETISv1.9.4 

Status Level; 



CETIS Ana!ylica! Report 

Fathead mlnno_w {Pimephales prometas).32·d survival ~md growth test 

Analysts fD: ~2047-5725 

Analyzed: 19Nov-1915:33 

Batch-tO: 07<~591-4724 

Start Date! 22Aug-19 
Endtng Date: 2S Sep~ 19 

TestLength: 32d Oh 

Endpoint: Hatch. Rate 

Analysts: STP 2xK Cnnttngency -Tables 

TBst'type: Surv!vel~DeYelopn'l€nt~Growth 

Pt-Otoeoi: ASTM EY24i~05 {20TS) 

Speeies~ P!mephales._prometas 

Taxo:n: Actinopterygii 

Report Date: 

Test -Code/tO; 

19 ~0'-:~1915:-33 {p-1 of- 2} 

Conlrofi os-7696-6746 

Nautilus Environmental· Calgary 

CET!S \Torsion: CETISv1 ,9,4 
Status level: 

Analyst~ SJephanfe SchiHer 

ouuen1: Si1e water 
Brine: 

·source; A(iualic Biosys!ems, CA Age-: 

Sample Code sampre_Io Sample A£!! Client Name Project 

CoritrO.l 
C<intror 15 

Control .20 

Sa.mfil!! Code 

Conttol 

Control '15 

Contf6120 

Samplel vs 
Lab-Control 

Auxl1lary Tests 

Anribute 

ControfTrend 

Data Summary 

Cone"~ 

Control 

Control15 

Control20 

Hatch Rate Detail 

COO(?% 

Con1n::il 
Gontror 15 

Control 20 

20-2-~60 

10,6263~5019 

18'-3854-4317 

Ma~erlat Type-
Watef'\Sample 

Wi:Htfr Stmip!e: 
Water S,umple 

22!\IJg-19 

22Aug>19 

22 Aug·19 

22 AUg-19 
22Aug,19 
22 Aug~19 

San:tpl-e Source 
T eck Coal Ltd 
Tcck Coal Ltd 

TeclrCuaJ Ltd 

nla 
n/a 

nfa 

TacKCOaiUd 

~On L.ocatfon 
Laboratory Control 

Cu Control 15 Ug/L 
Cu control 20 ug/L 

LaVlong 

Sample II P·Valuo O.clsl~n(o;&%) 

Nega'tlve Control 
MethOd Cor·Jtrol 

Test 

1.0000 Exact 
i.OOOO 

Mann-Kendall Trend Tesl 

Code NR R NR t H 

LC 60 0 60 
N 60 0 60 
MC 60 0 60 

Cod~ Rt>jll Rep2 Rep a 
LC 1.0000 LOOOO LOOOO 
N 1.oooo 1.0000 1,0000 
MC 1.0:000 1.0000 LOOOO 

1.0000 Non..signlffcal1t' t::Hect 
1,0000 

Test Stat Crtucal F.Value Dedsi_on(a:.SOk) 
1,0000 No!Y'Significanl Trend in Controls 

Prop NR Prop A %Effect 

0 0.0% 
0 0.0% 

0 0.0%-

Rep4 
1.0000 

1.0000 
1.0000 

Hatch Rate BinomhHs 

Con!'>-% COdt1 Repi Rep2 Rep3 Rep4 
Control LC 15115 15/15 15/15 15iiS 
comrol-15 N 15/15 15/15 15/15 15/15 
Control:20 Me 15/15 15/15 15,115 15!15 

CETISThl v1.9'.4, i 1 



CE:TIS Analytical Report 

Fathead mlnnow (Pimephales promelas) 32"(i survival and growth test 

Analysis I Do 03·2047·5725 Endpoint: Ha1ch Rate 
Analyzed~ 19 NOV-1915:33 Analysis: STP 2xK Contingency Tables 
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Report Date: 

Test Code1lD: 
19Nov-1915:33(p2of 2) 

Control 1 06·7696-6746 

Nautilus Environmental Catgary 

CETJ'S versro-n: CETISvi.9.4 

Status Level: 

~ 
QA_~'M/tCJ 



CETlS Analytical Report 

Fitthead r'nhlnow_ (PfmephaleS 4Jrom_e16s} 32-d survivar and growth tes_t 

Analysls lD: 06·528S"I\l16 Endpoint: Hatch Rate 

Report Date: 

Test Coda/lO: 

191jOV·1915:06(p1of 2) 
Control I. 06-709&6746 

Nautilus E11vlrCinmental Calgary 

Analyzed: 1SNov.c19 15:05 Analysts; STP 2xK Conlingency Tables 

CEllS Verston: CETISv1,9A 
Status h1We1: 

Batch 10: 07 ·3591-4724 
Start Date'~ 22 -Aug-. 1-9 

Test Type: Survival-Development-Growth 

PfOtocot: ASTM E1241-05 {2013) 

AnetY$t: Stephanie Schiffer 

Diluent: SHe water 
Endtngoate-: 23Sep-19 

Test Langth: 32d ilh 
SI)ethls: Piri:lephales promtr!as 

Taxon: Actino·pte_rygii 

Sample .Code sample- to 
Control 20~Z4$3.S260 

COntrol15 10:6263-5019 
Control 2{} 18-3854·4317 

Sample code- Ma1erial T:YPe 
Control Wa1e-r sample 
Cbntrol i5 Water Sample 
Control 20 Watar-Samp!e 

sample Oat~ Receipt oate 
~2 Aug·i9 
:22Aug-.19 
22 Aug~19 

22 AUg·i9 

22 Aug~!!¥ 

2ZAug-iS 

sample· Source 

ieck Coaf lid 
reck Coal Ltd 
Tec:k Coat Ltd 

Fisher Exact;'Bonferronf Adj Test Ccl 

sample! VS Sample!! Test Stat P·Type P-V~Jue 

Lab Control N-egative Control 1.0000 Exact LOOiJO 
M~thbd ConlrO! 1.0000 Exact LO()OO 

AuxitiaryTests 

Attrfbu1e Test Test Stat 

Control Trend Manri-KendaJfTrend Test 

llata Summary 

cone~% Cod.e NR R NR +R Prop NR 
Control LC 6Q 0 60 
Control15 N 00 0 60 
Control 20 Me 6Q 0 60 

Hatch Rate :Oetail 

Cane~% Corl<> R•p 1 Rep~ Rep: 3- Rep4 
Con~rol LC Li)OOO 1,0000 1.0000 !.0000 
Contrcl15 N 1.0000 1.0000 1.0000 1.0000 
Control20 MC i .. iJOOO 1.0000 1.0000 1,0000 

Hatch Rate Binomlats 

CortC"% COde Rep 1 R-ep2 Rcp3 Rc-p4 
Control LC 15115 15/15 15!15 15115 

Cdrttrol15 N 15/15 15/i5 15il5 15115 
COntrol 20 MC i5tt5 15115 15/15 151i5 

Srlne::: 
Sourc·e: Aquatic Blosyslems, CA Age: 

Sample_Age Client Name 
n/a 

nta 
nla 

let!( Coal Lld 

Station Location 
Laboratory Control 

Cu Control i5 -ug/L 
Cu: Con!ro! 20 tlgil 

oecision{a:5%) 
Non-Significant Effecl 
Non-Significant E.f1ec-l 

Proiee-t 

lat!Long 

Critical P•Vatue Decision(a:5%} 

1.0000 No(l-SlgnlfJCant Tren-d in ·controls 

Prep R %Effect 

0 0,0% 

0 0.0% 
0 0.0% 

003-·581-7.56·9 CET!Snt vUtA.11 



CE:TIS Analytical Report 

Fathead-minnow {Pimephales· promelas) 32...d survival and growth test 

Analysis 10: 06-5289-4076 Ertdpolnt: Hatch Rate 
Analyzed: 19 Nov-1915:05 Analysis; STP 2xK Contingency Tables 

Graphics 
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003--581-756-9 CETIS'" v1.9,4,11 

Report Date: 

Test CodeitO: 

19 Nov·1915:06 (p 2 of 2) 

Control! 06~7696-6746 

Nautllus -Environmental Calgary 

CEnS· Version: CETISv1.9.4 
Status ·Level: 

Analyst: $"'.) 



CETIS Analytical Report Report Date; 
Test Code/10: 

19 NOV-1915:(}7 (P 1 ol 2) 

Ct:mtro! I 00~7696-·6746 

Falhead·mtnnow (Plmephales-promelas} 32--d survival and gro~h test NaUtilus Envlronmentai·.Catgary 

AnalySis 10: i 6-5244•8531 Endpoint: Mean Dry Biomass-mg CETIS·Verslon: CETlSv1;9,4 
Anal'yzed: 19 Nov-19 15:06 Analysis: Parametric-Two Sample Status Level~ 

Batch ID: 07-3591c4724 Test Type: Survival-0€\'elopment-Gr<iVf[h Analyst: Steph-ania Sch!fier 

Start Date: 22 Aug~·t9 PrOtocol': ASTME1241•05 (2013) Diluent: Si1e waier 

Ending Date: 23 Sep-19 SpeCies: Pimephales promeras Br'ine: 

Test t..ength~ 32d0h Taxon: AcHnopte-ryglf Source: Aquatic- Biosys!ems, CA Age: 

sample Cb<;Ie 
Control 
Control 1S 

Control20 

Sampte Code 

Control 

Control15 

Contrul2.0 

SampiOlD 

20-24133-8260 
10-62\33·5019 

18-3854•4317 

Material Typ~ 

Water Sarrip!o 
Wator Sample 

Wa~er Sample 

Sampi~Date Receipt OSte 

22 Aug-19 

22AUg·19 

22 Aug-19 

221\Ug-19 

22 AUg·19 

22 Aug-19 

Teck COal ~ld 
TeckCoa:t Ud 

Teck.COal Ud 

Oata-Transform lljtHyp 

umransformed 

Equal Variance t iwo-Sample Test 

Sample I vs $anipl~ll Test Stat Crltlcal MSD 

Lab..Gontrol NegatiVe Control 1.435 1;943 0.257 

M<l!IJO!i Con!rol 0.07679 1.B43 0.19 

AuxlHaryTests 

Sampi&Aga Client Name. Project 

nia 
nta 

n/a 

Tee!-: Coal Ud 

S1?t!Qn L<:lcatlon 

Laboratory Control 
C!.rControl15-ug!L 

Cu Control 2:0 ugJL 

Comparison Result 

Control i 5 passed mean dry tromasS>mg 
Cantrol 20 paSsed mean dry hiomass-.mg 

OF P-Type P«VaJue Oecision(a:5%) 

6 CDF 0; 1006 Non~Signiflcant Effect 
6 CDF 0.4.706 Nbn-Signiricanl :Effect ______ __:;_ __ _ 

Attribute TO'S! Test Stat Cr!tleat ?«Value Declslon(o:5%) 
Extreme Value Grubbs Extreme- varue Test tJ)i'B 2A12 OA496 No. Outliers Detected 
Corrtrot Trend Ma.nn¥endall Trm:•d Test L9:iS 0.3043 Non~Stgnlflcan! Trend in Controls 

ANOVA Table 

Source Sum squares MeDn square OF F Stat P.VaJue Oecisio-n{a;SOh} 
Be !ween 0.0924502 0.-M£2251 2 1.428 Oc2892 Non-stgnfffcant Effect 
Error 0:29124 0.03236 9 
Total 0.38369 11 

Distributional Tests 

Attribute Test Test Stat Cr111tal P..Valoo Dooisloll(a:1%} 
Variances Bartlett Equallty ol VarlanceTes1 1.708 9.21 0.4256 Equal Variances 
Distribtniun Shaplro-Wllk W Notmality Test 0.9821 0.8025 0.!3130 Normal Di-stritfJ1ion 

M~an O.ry Sioma~mg SUmmary 

Cone-% Code Count M-ean 95"* LCL 95%-I.JCL Median Min Max Std Err CV% 
Control LC 4 2.439 2.272 2.6<)6 2.418 2.33S 2.584 0.05251 <1.31% 
Controt 15 N 4 2.249 1.863 2.635 2"205 1.937 2528 0.1214 10.00?-S 
Control 20 MC 4 2.431 2.169 2.69'3 2:"38 2.304 2.65 0.08231 6.77% 

Mean Ory BiortJ:QS~mg Oaten 

Cone~% co ere Rep 1 Rep2 llop3 R.ep4 
control LC 2.335 2,403 2.5ll4 2.432 
Conlro115 N 0::,244 1.937 2.528 ~\287 

Control 20 MC 2.442 2.304 2.319 2.60 

PMSD 

7.78-% 
7.78",1, 

%Ell'<4;! 

0.00% 
7.78% 

O.ill% 

~ 
00'3--SBi-756·9 CE.TISY¥ V1.9.4. i 1 Analyst .SS _ Qk J>ec. · 2 ~]I"'' 



CET!S Analytical Report 

Fathead minnow (PJmephalea prome!as) 32-d survival and growth test 

Analysis 10: 16-5244-£531 
Analyzed: 19Nov-19 15:06 

Graphics 
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003-581-756-9 

Endpoint: Mean Dry Biomass-mg 
Analysis: Patamettic-Two Sample 

L I 
,~, 

Conltol15 

CETIS'" v1.9.4.11 

Report Date: 

Test Code/10: 

19 Nov-1915:07 (p 2 of 2) 

Control/ 06-7696-6746 

Nautilus Environmental Cafgary 

CET!S Verslon: CET!Sv1.9.4 

Status Level: 

l.O <r5 1lC 0.5 lJ} 

0Mkb 

Analyst;~S'-"S'-- OA: 



CETIS Analytical Report R-eport Date: 

Test Code/iO: 

19 Nov-1915:34 (p1 o1 2) 
Control/ 06-7691:).(]7 46 

Fathead minnow {Pim-ephates promelas)-32-d survival and growth test Nautilus Environmentaf Calgary 

Analysis ID: 07-3475·85i7 Endpomt 
Anafyzed: 19 Nov-19 15:34 Analysis: 

Batch lD: 07~3591-4724 Test Type: 

Start Oat'e: 22 A,U9-19 Pr-otocot: 
Ending Oate: 23 SOP·19 species: 

Mean Dry 6i-U1'nass·mg 
Parametric-Two Sample 

Survivai-Deve!opment-GrOW\h 

ASTM 512·11·05 (2013) 

Pttnephares· ptome!as 

CE.TtSVersion: CETiSvi ,9,4 
Status- Level: 

Analyst: Stephanie Schiffer 

Oilo:em: Site water 

Brine: 
Test Length: 32d Oh 'taxon: Actinopterygii Source! Aquatic Slosystems, GA Age; 

SampteCode 

Control 

Control 15 
control20 

Sarnple_Code 

Control 

Coottol15 
comro120 

SamplefD 

20·24.83-8260 

10·626:!·5019 

18~54'4ll17 

Material Type 

Waterr Sample 

Wat(l:f Sample. 
Water sample 

sample_Date Rerieipt Oate. 
22Aug·19 

22Aug-1S 

22AOy~1S 

22 Aug-19 

22Aug-19 

22Aug~19 

Sample Source 
Tcck Coal ltd 

reck Coal Ltd 
Teck Coat Ltd 

SameteAge Client Name 

fLia 
niB: 

nt• 

T-eck Coai-Ua 

Station Location 

Laboratory Con1ro! 

CtfControl15 ugiL 

Cu Control 20 ug/L 

PrOJect 

Lat(Long 

Daiit Transform Aft Hyp Compartson Result 

Vntransfotmr.!d 

Equal Variance- ttwo-Sampkl- Test 

sample 1 vs Sample ll 

Lab Control Negative Con!rci 
Melhod Cootfo1 

Auxiliary Tests 

Attrfbute Test 

Test Stat Critical 

"1.435 1 ,943 
·0.0'1679. 1.943 

Extteme Value Grubbs Extreme Value Test 

MSD DF P-Type 

0.257 6 CDF 
0,19 6 COF 

Test Stat Critical 

1.918 2.412 

Contro1 15 passed mean ctry biomass~mg 

Conttof 20 pa-sse-d rnean dry blomass~mg 

PNalue Oucisfon{-0.:5%} 

0.8994 Non-Signiffcant Effect 
0.5294 Non-Stgniflcan! Effect 

P-Valoe OntiSion(a:5%) 

M496 No OUI!iers Detected 

PMSD 

Controt Trend t..-1ann~Kenda!l Trend Test 1.918 0.3043 Non-5ignificam Trend in Controts 

ANOVATabln 

source Som Squares Mean SCfllartt OF r Stat P~Valua Dectsfon{a_:5'%) 
BetvieiJn 0.092"4502 0,0462251 2 1.428 0.2892 Nor"H3igniftcant Effect 
Error 0.29124 0.03236 9 
Total 0.38369 11 

Ois1r1butionru fasts 

AttrfPtrle Te-st Test stat Critical P~Valu.e .O'Oefsion(q:·1%) 
Varia-nces Bartlett Equality of Variance Test Ull8 9.21 0.4256 EquaJ Variances 
Oislrfbution Shapiro,Wilk W Normality Test 0.9621 0.8025 0,8130 Normal Distribution 

Mean Dry Btornass--mg Summary 

Cone~% Code Count Mean 95% LCL 95% UCL Me-di:an Min· Max Std Err CV'% %Effect 
Control LC 4 2.439 2.272 2,806 2.418 2.335 2.584 0.05251 4.31% 0.00% 
Conlrot i5 N 4 2.249 t.003 2.635 2,265 1,937 2,528 O.l2i4 10.-ao~; 7.78% 
Control20 MC 4 2.431 2.169 2,'693 2.38 2.304 2,66 0.08231 6.77% 0.31% 

M-ean Pry Slomas:s.-mg Detail 

Cone.% Code Rep-1 Re-p-2 Rep3 Rep4 
Control LC 2.335 2A03 2.51l4 2.432 
Control i 5 N 2,244 L-93-7 2,528 2,287 
Contr:of2D MC 2,-442 2.304 2.319 2,66 

@/ 

0:03-581 ~75!)-.9 .D.a. "?-">/' 1"'1 
OA: __ _ 



CETIS Analytical Report 

Fathead minnow (Pimephales prom&las} 32-d survival and growth test 

Analysis ID: 
Analyzed: 

Graphics 

;'"i.{i 

'' 

w M . • • a: ,, 
li 
• • '" ~ 

().5 

n.v 

07-3475-8517 
19 Nov-19 15;34 

"""'" 

·Endpo-int: Mean Dry Blomass-mg 
Analysis: Parametric-Two Sample 

i 

Report Date: 

Test Code/to: 

19 Nov-19 15:34 (p 2 ot ,2} 

Control 1 06·7696-6746 

Nautilus Environmental Calgary 

CETIS Version: CET!Sv1.9A 
Status Level: 

~ 
QA; ~<??)11 



~eport Date: 
Test CodeiiO; 

CET!S Analytical Report 22Nov~i911:54(p1 of 2) 

Control A I 05-8634-7552 

Fat11ead minnow (PJmephate:s- promelas) 3.2~d -survmt and growth test Nautilus Enviro~l -culgary 

Analysis lD: 20-3632-43ll2 Endpoint Length CET1S Version: CET!Sv1 ,£L4 

Analyzed: 22 Nov· iS 1153 AnalySis: Paramclfic-Two Samp!e Status level~ t 

Batch ID: 00-6756-!1431 Test Type; SurvNal~Dev~!opment'·Growth Analyst: Siephanie Schiffer 

Start Oate: 22 Aug-19 Protocol; ASTM E124Hl5 (2013) DilUent: Site water 

Ending Date: 23 Sep-i9 SpecieS: Pimephaies ptorii-afas Brine: 

Test Length! 326 Oh taxo-n: ActinopfCiygii- Sou-rce: Aquatic"B!osystems, CA Age: 

Sample Code 
CQnlro! 

Cnntrol15 
Control20 

SamPle Code 
Control 
Con!rol15 

Control20 

Data TranSform 

UntransformOO 

Sample'm sampte_Date Reeelpt·Oate 

OHJ038-7384 

10·6'263~50t9: 

18·3B54-4317 

Matertaf Tvpe 

Water Sampte 

Watet Sarnpre 
Water Sample 

22Avg-19 

22Aog-1-9 
22 Aug-19 

All Hyp 

C:?>T 

22-Aug-19 

221\ug-19 

22 Aug-19 

Sampte-Source 

Teck Coal-Ltd 
Teck coal Ltd 

Teck Coal Lt-d 

Sampl-e A-ge CUentName Project 

n/a T eck Coal Ltd 

nla 
n/a 

Station Location La11Long 

Con1rol 

Cu Control iS ug!L 

Cu Control 20 uglL 

compalison Result 
Control15 passed !englh 

Control 20 passed length 

Equal Vartance t Twey,.Sample Test 

Sa:mplei VS Sam:ple-11 Test Stat Crtt!eat MSD OF P~Type P-Vatue uocmon(Q:5%} 

La-b Control Negalive Control 0.8311 1943 0.392 6 GDF 0;2189 Non~Sig:nlt\cant Effect 
Method Control 0.8686 1JJ43 MOO 6 GDF 0.2092 Non-Significant Effect 

AuxiUaryT-ests 

Attribute iest Test Stat Crili~i PNtdue Decislon{o.:S%} 
€xtreme Value Grubbs Exlrems Value T Gst {!,-j 15 2A-12 0.2163 No Outliw:s ,Qete:ctOO 
Ccntro.f Trend Mann--Ke-ndall Trend Test 2,1'!5- 0,0435 Significant Trend in Controls 

ANOVATabfe 

source S~ft1-Squa_res -~ean: Squar-e DF FStat PNaJue Oecision{a:ao/o} 
Between 0.077116& 0.0385583 2 0.559 0.5\l04 Non-Significant Eff&c! 
Error 0.62ll7715 0.068975 9 
Total 0,69niD1 11 

Distributh:me[ Tests 

Atttitn.ne Test Test Stat Critical P~Vafue Dcc!si_~nJa:1%j 

Variances Bartlett EqualiTy of-variance Test 0.735 9.21 0.-6924 Equal Variances 
Dis-trlbulion Shi!H':Iiro-Wll!r W Nmmaiity Test 0,847 0 .. 8025 0.0.337 Nrmnal Oistribu!ion 

L-ength SUmmary 

Sam pte Code Count Mean 95% LCL 95% UCL Median Mln Max Std Err CV% 
Ccntrot LG 4 10,37 9.837 10.91 10.52 R87 10.58 0.1683 3.25% 
Control 15 N 4 10,21 R852 10.56 1023 9.93 10,43 0.1109 2.17% 
CMtrol20 MC 4 10,2 9.004 10.54 10,24 9.!13 10.4 0.1054 2.07% 

Length Detail 

sam-p-Ie Coiie Rep1 Rep2 Rep3 Rep4 
Gonlrol LG 1MB 10.-54 10.5 9.87 
Gonlrol15 N 10c33 9.93 10A3 10.13 
Contml20 MC 10.4 9.93 10.14 10.33 

003-581 ~ 75&9 CETISw v1.9A.11 

PMSD 
3.72% 

3.72% 

%Effect 

OJJO% 
1.81% 

1.66% 

~ 
QA _Ik~"~l/4 



CETlS Analytical Report Report Date: 22 Nov·1911:54 (p 2 of 2} 

Test Code!lD: Control A I 05-8534·7552 

Fathead minnow (Pimephales prometas} 32~d survival and growth test Nautilus Environmental Calgary 

Analysis ID: 20-3632-4382 Endpoint: Lenglh CETIS Version: CET1Sv1.9.4 

Analyzed: 22 Nov-1911:53 Analysis! ?arame!ric-Two Sample Status Level: 

Graphics 

r2 ,, 

'' • 
m ., 

M 

~' • 
$ 

' • -' .2 

• .0'.2 

~· 
' ·{l.S • 

~-6 
0 -:w ·L.S ••• .{!.5 DO D.5 " 1.5 ~.(i 

C:ultrri ~15 Con~oi2Q-
Rn"~" 

CETJSrv: v1.9.4.11 Analyst: ::::/:::,. 



CETIS Analytical Report Report Date: 
Test Code!IO: 

22 NOV·1911:54 (p 1 of 2) 

Control _A I 05·8534-7552 

Anatysis 10: 19-1200-0646 Eildpi>Jnt: 
Allai)IV'<I: 2:2 Nov·19 11:54 Al\alysls: 

Batcn-ro: 00-£756-6431 T6Stlype~ 

Start Date: 22Aug-19 Protocof: 
Ending Date; 2S Sep-19 Species: 

Length 
Parametric-Two Sample: 

Survivai-OeVBtopment-Gro~vtn 

ASTM E1241.05 (2013) 

Pimepha!es promelas 

CE.TIS' Ye'rsfon: 
Status Level: 

CETISv1 :9;4 

1 

Analyst: St-eptran!e Schiffer 

Diluent: Site water 

Brine: 
TGSl Lengtf\: 32d·Oh Taxon; Actinopterygii SOurce: Aquatic Bfosystems, OA Age: 

SampteCode 
Control 

Gontrol15 

Control 20' 

sampt.e Code 

contrn1 
Gontrol15 
Conlrol-.2() 

Data -Transform 

UritransfOtrn'ed 

Samplt! ID Sample- Oate Receipt Oate 
01-0038-73$4 

10-6263-5019 

18-38544317 

Material Tvp~ 
Wiit« Sart}pi$ 
Water Samph3 
Wa!Cr Sample 

22.Aug-19 

22 Aug-19 

'·22 Au{}'-19 

AltH.yp 

22'Aug~19-

22·Augh19 

22 Aug-19 

Sampt& Source 

Teck.Coal Ud 
Teck Coal Ltd 

TeckCoal Ud 

Sample Age cnent·Hame PtOject 

nfa 
nta 

n/a 

TeckCoa1 Ud 

Statloh Location 

Contfol 
Cu ContrOl iS ug;L 

Cu Control 20 ug/L 

Comparis-on Result 

Lat/Long 

Control iS passed length 
Control20 passed length 

Equal varraoce-1: TWo-Sample iest 

Samplel V$ Sample- tl Test Stat Crtttcal MSD Pf P~Typ.¢ P-Vatue De<:lsion{o:S"/o} 
Lab Control Negative Control -0.8311 !.943 0.3B2 6 COF 0.78-Ii Nor'1~Signf1icant Ef1ect 

MethOd. -central ·ll-8686 1.943 0.386 6 CDF 0.7008 Non-S!gnlfk:Mt-tffoct 

AUxutary Tms 

Attribute Test Test Stat C'ritleal P.Van.:~& Declsioo{a:S%} 

Extrsm_e Value Grubbs Extr-em-e Value Test 2.115 2.412 0.2163 No Outliers Detected 

COntrol Trend Mann~Kenda!! Trend Test 2.115 0.0435 Significant Twnd ·in Con1m!s· 

AA.OVATable 

Source Sum Squar:-es Mean Square OF FStat P-Value Deciston(a:S%) 

BeWiee-n- 0.0771165 0.031l5583 2 0.559 0.5904 Non~ignificant Effect 
Error 0.620775 0.068975 9 
Total 0.697891 11 

OfstributionaJ Tests 

Attribute Test Test Stat Critical PNalue Decision(cr:1%} 

Vartances Bartlett Equality -of Variance Test 0.735 9.21 0:69Z4 Equal V-ariances 
Distribution Shaptte>-Wl!k W Normanty Test 0.847 0.6025 O.Q337 Normal -D!strtb-uHon 

Length Summary 

:S3i}tph1: Code CUtint Meoo 95% LCL 95% UCL. Median Mtn Max Std Err CV% 

Control LG 4 10.37 9.837 10.91 10.52 9,87 10.68 0.1683. 3.25% 
Control 1'5 N 4 10.21 9.852 10$6 10.23 9.93 10.43 (L1109 2,17% 
Contro120- MG 4 10.2 9.864 10.54 10.24 9.93 10.4 0.1054 2.01'% 

l--ength o-e-taH 

Sample COd• Ri>p 1 Rep a R<p3 Rep4 
·cOntrol lC 

.. 
1();58 10.54 10,5 9.87 

Control15 N 10.33 9.93 10A3 10,!3 
Contro12Q MG 10.4 9.93 10:14 10.33 

003-581 -756-9 

PMSD 

3.72% 

3.72% 

%Etmot 

o,OO% 
1.61'% 

1.66% 



CE.TIS Analytical Report Report Date: 

Test Code/10: 

22Nov-1911:54(p2of 2) 
Contro!_A! 05-8534~ 7552 

Fathead minnow (Pimephales promelas) 32'<1 survival and growth test Nautflus Environmental Calgary 

Analysis 10: 19-1296-0646 Endpoint: Length CET!S Version: CET!Sv1.9.4 

Analyz•d: 22 Nov~191i:54 Analysts: Parametric-Two Sample Status Lev-el: 1 
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CETIS Analytical Report 

Fathead minnow .(Pimepha!es prom&las) 32-d survival and growth test 

Analys!•ID: 18,9692·5673 Endpolilt: SUrvival Rate 

Report-Data: 

Test Code/tO: 

'f9 Nove 19 15'.05 {p 1 -of 2) 

Control j 06-7696-6746 

Nautilus Environmental Calgary 

Analyzed: 19 Nov·i9 15:04 Anafysts: STP 2xK Contingency Tables 

CETIS Version: CETISv1.9.4 
Status level: 

Bat-eh IO: 07-3591-4724 

Start Date: 22 A11fVl9 
ie-st·Type; Survivai-Dave!opill(H<\·GroW1h 

Protocol: ASTM Ei241>{JS (2013) 

Spetit$: PlmephaleS prome!as 

. Analyst; Stephanie StNffnr 

OJluent: Site water 
Brine: Ending Date: 23 Sep·19 

Tt'}si Lan:gth: 32d Oll Taxon: A;:;.tinopterygii Solnce: Aquatic Blosystems, GA Age: 

Sarriple Code Sam·pfelO sample Date Receipt Date 

Control 20·2483·8260 22:·Aug-19 22 Aug·19 

Comro! i.S 10·6263·5019 2:! Aug·19 22 Aug·i9 

Control 20 18·3854-4317 221\Ug·tg 22 Aug.,19 

Sample Code Materfal Jype Sampfe Souroe 

Control Water Sample Teck COal Ltd 
Control 15 Water Sample -T eck Coal ltd-

Control 20 w atei. sa:m ple- TeckCMl Ud 

Fisher ExacttBonferroni Adj Test C t -r 

Sampte1 vs 

Lab Control 

Auxmary Tes1s 

Attribute. 

Extrgme Value 

Control Trend 

Data Summary 

Cone--% 
Control 
Control 15 

ControT:20 

SurviV<n Raitt :De: tall 

C-one'~% 

Co-ntrot 
C-onfrol15 

Ccntrot 20 

Sample il 

Negatlve Ctmtrol 
Method Contm! 

Test 

Test Stat P-Type 

0.9863 Exact 

0<9430 Exact 

Grubbs Extreme Value Test 
fvlann~KendaD TrendTest 

Code NR R NtH A: 
LG 55 $ 00 
N 59 ' 60 
MC 58 2 60 

Cod-_-e- Rep 1 R&p2 ROP3 
lC 0.,8667 '0,81367 0.9333 
N 1.0000 1.0000 0.9333 
MC t .oo-oo 0.$333 0.9333 

survrval RtrlC Binomtals 

Cone,.% C.oda Repi Re-p-2 Rep3 
control lC 13115 13/15 14!15 

Control iS N 15fi5 15fi5 14H5 

controt2o MC 15/15 14115 14Ji5 

PNalue 
1.0000 

1.0000 

Test Stat 
1.932 
1.932 

Prop NR 

0.9167 

0.9833 

0.9667 

Rep4 
1.0000 

1.0000 
1.0000 

Rcp4 
15li5 

15/iS 
15!15 

Sample Age cnentN:3me 
n,!a Tt:!ck Coal Ud 

nJa 
n/a 

Statlon Location 

Laboratory Cootrol 
Cu Contwf i 5 ug/L 

Cu Control 20 ug/L 

Dedslon{a:5%) 
Non-SignlfJcant Effect 

Non~Sfgnificant Effect 

ProJect 

Lat./Long 

Critical ?-Value Oacision(-a:5%) 
2.412 0.4295 No Oulhers Detected 

0.3043 Non-Significant Trend in Controls 

Prop R %Efloct 

0.08333 0.0% 
-o.01667 -7.27% 

0.03333 -5.46% 

003·581-756·9 CETfST¥- v1 ,9.4.11 QA: 



CETIS Analytical Report 

Fathead minnow (.Pimephafes promelas) 32·d survival and growth test 

Analysis ID: 18-9692-5673 Endpoint: Survival Rate 
Analyzed; 19 Nov-19 15:04 Analysis: STP 2xK Contingency Tables 

Graphics 
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003-581· 756-9 CETI-S 1!'.1 v1.9A, 11 

Report Date: 
Test Code/10: 

t9 Nov-1915:05 {p2 of 2) 

Control 1 06-7696-6746 

Nautilus Environmental Calgary 

CETIS Version: CET!Svi ,9-.4 
Status Level: 

Ana!yst: ~ ':::,. 



CETIS Analytical Report Report Oate: 
Test-Code/to: 

19Nov-i915:32 (p 1 of 2) 

Control J _06-7696-6746 

t:athead-mlnnow {Pimephafes ptotneJas) 32·d surviVal and growth test Nautilus Envlronmentai-Cilllgary 

Analysis 10: 10-2850-5947 Endpoint: Survival Rate cens version: CET!Sv1 .9.4 
AAaJyzect: 19 NOV-1915:32 Anafysfs: STP 2xK Contingency Tables $latus level: 

Satt:.:hiO: 07-3591-4724 Test Type: Sur\11yai-Oeve!opment-Grow:J:h Al)atyst: Stephania Schiffer 
Start Dart.&: 22Au9·19 -pt<rtticol: ASTM E124i,05 (2013) 

EndlngOate: 23Sep-19 spaci~s: Pirnephates promclas 
Tesl Length: 32d On TaXon: Actinopterygii 

SampteCode Sa.meieiD 

Control 20-248ll'il260 

Control 15 10-6263·5019 
Control20 18-3354-4317 

Sample Co<H> Matl!riai-Type 
Contml Water Sample 
Control iS Water Sample 
Con:ttol20 Watet Samp!.a 

sample Date Rtteeret oat~ 
22AUg·19 

22 Aug·!9 

22 Aug·19 

22 Aug-t9 

22 Aug-19 

22 Aug·i9 

Sample Source 

ie-ck Coal Ltd 
T eck Coal Ltd 

Teck Coal Lid 

Fisher ExactJBonferroni~Hofm Test 

Sample I \tS 

Lab Control 

Auxiliary Tests 

Attribute 

Extreme vatue 
Cortt:rof Trend 

Data summary 

cone--:% 
Control 
Control 15 

Conlro! ·.20 ---
Survival Rate Detail 

Cone-% 

Conlrol 

Control 15 

Conlro! 20 

sample II 
Negallve Control 

Metf\ou Control 

Test 

TI!S! Sial P-Type 

0.1034 Exact 

02195 Exact 

Grubbs Extrema Value Test 

Mann-Kendall Trend Test 

Cod~> NR R NR + R 
LG 55 5 60 
N 59 eo 
MC 58 2 60 

Code Rep 1 R~p2 Rep3 
LC O.S667 0.8667 0.9333 

N 1.0000 !.0000 0.9333 
MG 1.0000 0.9333 0.9333 

Survlvat Rate Btno-mlals 

Cone.% Cod• Rep 1 Rop2 f<ep3 
Contror LC 13/15 13115 141\5 
COntrol iS N 15115 15!15 14/15 
Control20 Me 15/15 14.!15 14{15 

P-Vaiue 

0,2068 

0.2195 

Test stat 
1.932 

1.932 

Prop UR 

0.9167 
0.9833 
0.9667 

Rep4 
1.0000 

LOOOO 

1.0000 

Aep4 
!51)5 

15115 
15115 

Diluent: Site water 

Stine: 
Source: Aq'tiatic B1osyste:ms, CA ~: 

Sample Age C1l-ent Name 
fi}S 

nla 
ri}a 

T \l'Ck Goal ltd 

Station LocaUon 

Laboratory Control 

Cu Contr:of 15· ug}L 

Cu ControL~O ug/L 

Decision((l.:5%} 
Npn.,Significant Effect 

NOn~SignHicant Effect 

t..atJLong 

CriUcal P-Vaiue. Oecision(a;5%} 

2.412 0.4295 No Outliers De1ooted 
0.3043 Non-Signifi-cant Trenct In ·comrors 

Prop R %Effect 

0.08333 0.0% 
0.0'1667 -7.27% 

0.03333 ~5.46% 

C:ETISnt v1.9 .. 4.11 



CETIS Analytical Report 

Fathead minnow (Pimephates prornelas) 32~d survival and growth test 

Analysis ID: 1 0-2850-5947 Endpoint: Survival Rate 
Analyzed: 19 Nov·1915:32 Analysts: srp 2xK Contingency Tables 

Graphics 
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003-581-756-9 CETISW v1.9A.11 

Report Date: 

Test CodeJID: 

19 Nov-1915:32 {p 2 of 2) 

Control! 00..7696·6746 

Nautilus Environmental Calgary 

CE.TIS Version: CET!Sv1.9A 
Status Level: 



CETIS Analytical Report Report Date: 
Test Code{lD; 

25 Nov~19 14:03 {P 1 of 1) 

Control _A I 05~8534· 7552 

Fathead minnow (Pimephafes promeJas): 32-d survival and growth test NautllusEnvtronmental Calgary 

Analysis 10: 18-8028-9054 Endpoint: Hatch Rate CETIS Version: CETISv1.9.4 

Analyzed; 25 Nov#·1 9 14-:03 Analysl., STP 2xK Contingency Tables Status Level: 

Batch fO: 00-'6756-6431 Test Type: Survtval-D!Welopment-Grovllh Analyst: Stephanie Schiffer 

Startoate: 22 Aug-19 Jlroiocol~ AStM E124t-05 (2013) 
Ending Date: 2$ Sep•1S Spe<:les: 'PJmephklles p·romelas 
Test Length: 32o on Taxon: -Actlhcpft.Nygll 

s-ampl_e_Cocte 
Contro! 15 

CM!rol20 

Contro115 

Contro120 

Sample ID 

10-6263-50"1.9-

18-3854-4317 

Material Type 

WatEr Sampte 
Water SartrP.Ie 

Sample Date Receipt Date 

22: .A:ug-19 

22 Aug-l9 

22.Aug-19 

22 Aug-19 

Sample Source 

Teck Coal ltd 

T e:ct< Coal Ltd 

Flsher ExacttBonferrnniwHoJrnTest t7'1 
Sample-f vs 

Negative Control 

AifxfUaryiests 

~ribute 

sample!! Test Stat P· TYJ><! 
McithOO control 

Test 
Cortlrollrend Mann-K:endaU 'frenOTesl 

Data summary 

_Sample 

Control15 

Control20 

Hatch Rate Detail 

Somple 
Contra} -15 

C<Jntrol.2a 

Code 

N 
MC 

Code 
N 

MC 

Hatch Rate·Bfncnrilatfi 

sample COde 
Control i5 N 
Con:trol-20 MG 

Grap~lcs 

'·' 
OB 

o.a 

'" 
Do 

>1A 

O.J 

Q.Z 

,, 

"' C%4rH<i! 1:0. 

003-581-756·9 

NR R NR +A 
60 0 60 
60 0 60 

Rep 1 Rep2 Rep3 
1,0000 1.0000 1,0000 

1:0000 1.0000 1.0000 

n•p1 ll&P2 Rep3 
15115 15115 15.115 

15/15 15/15 15115 

• 

Ci:!<l'lci?V 

PNalue 

1.0000 

Test Stat 

Prop NR 

1 

1 

Rep4 

1.0000 

1-0000 

Rep4 

i5/15 

15/15 

Diluent: Site-water 

Brine: 

Sour~: Aquatic Biosystems, CA Age: 

SampreAge Client Name 

nfa 

fila. 

TeckCoaJUd 

Station t..oeatlon 

Cu O?ntroi 15 ugiL 
cu Conttor 20 ug/L 

Oac:is:ion{a:5%) 

Non·Slgnlficant Effec:t 

Project 

La!/ Long 

Critical ?Nal~ue: Decision(a:~4) 

LOOOO Non-Slgn~cant Trend in Controls 

PropR %:Effect 

Q 0,0% 

0 !},0% 

~ 
OA:j)a· ')_~ J11 



CETISAnalyticai.Raport 

Fathead-mln-now{P_imephales promelas) 32-.d slfrv!vat and growth.test 

Analysis ID: 02-9)43-1169 
Atll!lyzerl: 25Nov-19 14:04 

Batch tO: 00~?'06·6431 

Start Date: 22 Aug.-_19 

Endirig Date;. 23 Scp-1"9 

Tost L<lngt!:!: 32d Oh 

End}lolnt! Hatch Rato: 
MaJ%fs: STP 2xKContingencyTables 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241.-05 (2013) 

SP,eCi&s: filmepbales promelas 
Taxon: Actinopterygii 

Report Date: 
Test Code}ID: 

25 Nov-~s 14;04 (p 1 of 1) 

Controi_A I 05~8534"7552 

Nautilus Environmental Catgary 

CETIS Version: GETISV1.9.4 
status Level: 1 

Analyst: Stephanie Schlffer 

onuent: Site water 
Brlne: 

Source~ Aqua~lc·Blosyslems, CA Age: 

Sample Code SampteiD Sa_mple Date Receipt Date Sample Age Client Name Project 
Control ·15 10.6263-5019 

Control20 18·3854-4317 

sample COde Matertaf Type 

Gontrol15 Water Sample 

Corllrol20 Water Sample 

Fisf'er ExactjBOnferronl·Hotm Tes1 

Sample 1 vs sarople: u 
Ne_gative Control Method. Control 

22 Aug-iS 

22 Aug-iS 

0(\ 

22-Aug-19 

22!\ug-19 

Sampte Source 
TecltCoa! Ltd 

Teck Coal lid 

fest Stat P--Typ-e P·Value 

1.0000 E-xact 1.0000 

nla 
nia 

Teck·Coalltd 

Station Location 

Cu Control 15 ugfl,... 

Co ContrOl 20. ug/L 

Oeclslon(a:5%-} 
Non-Signffl:cant Effect 

La!JLong 

Auxiliary Tests 

Attribute r .. t Test Stat CriUenl j:JNaloo DeclSion(o_!5%} 
Control Trend 

Data summary 

Sample 
Control '15 

Control20 

Hatch Rate .Detan 

sample 
C'Of11fOI15 

Gontrol20 

Code 

N 
MC 

C<>de 
N 

MG 

tiateh Rate Bino:m!afs 

Siml'pte C!><ll! 
Control. 15 N 
Control 20 MC 

Graphics· 

1.() • .. 
Of< 

il] 

M 

1}.5 

(),•! 

b.-:1 

i).~ 

"' 
·>.V 

C-:xli!d-i5 

003-5'31-(56-9 

NR 
so 
GO 

Rep 1 
1.0000 

1.0000 

llopi 
15/15 

15fi5 

R 

0 
0 

Rep2 
1.0000 

1.0000 

Rep2 
15115 

151\5 

• 

NR+R 

60 
60 

Rep3 
1.0000 

1.0000 

Rep3 
15115 
15/f-5 

O:;ltilfof::ID 

PropNR 

Rep4 
1,0000 

1.0000 

R~p4 

15/15 

15/15 

Prop R 

0 
0 

CETIS~vHL4.11 

1.000tr Non~Signfficanl Trend in Con1ro!s 

%Effect 

0,0% 

OiO% 



CETIS Analytical Report 

Fathead mlrrnow (Plmephales prom-etas) 32-d survival and growth test 

Analysts m: 13·6162:·4~ 

Analyzed: 21 Nov-19 i 4:10 

Batch 10: 00~6756~£431 

Start Date: 22 Aug-19 

Ending Date: 23 Sep-19 
iestLenSth: 32d Oh 

Sample Code 

Contro115 

Control20 

Samet::~O 

10-62$3•501 s 
1!>·3854·4317 

Endpoint: Mean Dry Biomass-mg 
-Analysts; Parametrtc· Two Sample 

Test T}'P\l: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Spe-cies: Pimepha!es promelas 

Actinopterygii 

Sample Date 
22 Aug~19 

22.Aug·19 

Receipt Date 
22·Aug~19 

22Aug-19 

Sample Age 

n/a 

n/a 

.Report Date: 

Test Code/10: 
21 Nov~-1914:11 {P 1 of 2} 

Control ·~A! 05·8534'-7552 

Nautilus Environmental Calg'ary 

CETIS Version: CETISv1 ,9.4 

Status Level~ 

A:Ji.alyst: Stephanie Schifter 

Olluent: Slie waler 
STlne: 
Source: Aquailc B!osystems, CA Age: 

Client Name _ Project 
Teck Coal Ltd 

Sample Code Material Type Sampfe -source Station Location LatJLong 

Control15 

c-ontrol 2:0 

Data Transform 

Untransfcrmed 

saropfe 1 vs 
Negative Control 

A.ux:i!laryTests 

Attribute 

Extreme Value 
ContrOl Trend 

ANOVATable 

so-urce 
BetvJeen 

Error 
Total 

W~Jer Sample 
Water sample 

All Hyp 
C>i 

Saxnplell 

Method Control 

Test 

TeCk Coal Ltd 
Teck Coa! Ltd 

Test Stat critical 

Grubbs Extreme Vatue. Test 
Ma;rm-Kentia!! Trend Test 

Sum Squares 

0.0664909 

0.258146 
0.324637 

Mean Square 

0.0664909 

0.0430244 

Ofstdbutional Tests 

Attlibute 

Variances 

Distribution 

Test 
Variance Ratio F Test 

Shap!m:Wfik W Normality Test 

Mean Dry Bioma-ss-mg. summary 

sample Cod-e Count Mliian 
Control 15 N 4 2.249 
Con!tol20 MC 4 2A31 

Mean-Dry Bi-omuss-m_g 0-etail 

Siimp:le Cod-e- Rep 1 Rep2 
Con!to-115 N 2.244 1,937 
Control 20 MC 2.442 -2.304 

003·581· 756·9 

95%- LCL 

1.863 
2.169 

Rep 3 

2.528 

2.319 

Cu Cohtr61 '15-ugtl. 
Cu Control-2:0: ug;L 

Comparison ResuU 

Control 20 passed mean-dry biomass-mg 

MSD DF P-Type PNalue Decisfon{o:S4k) 
0.285 6 CDF 0.8899 Non-Slgr!lfica:nl Effec! 

Test Stat Critical P-Value Oecision{a:SO'k} 
1.626 2.127 0.6145 No Ou!liers Detecled 

PMSD 

12,67% 

1.626 0.7391 Non-Signlficarr1 TrsGd in Cont;u!s 

DF F Slat P~Value Decision{a:5%) 

1 1.545 02602 Non-Sl9niffcarrt Effect 

6 
7 

Test Stat crmcat P-Vai-ue Decisitm{a:1j)J,) 

2.175 47.47 0.539$ Equaf Variances 

0.9592 0.64-51 0.8024 Normal Distribution 

95% UCL Median Min Max ·std Err CV% %Eff-ect 
2.635 2.265 L937 2.-5?.8 0.1214 10.80% 0.00% 
2.693 2.38 2.304 2,65 0.08231 6.77% -8.11% 

R~p4 

2.287 

2,66 

~ 
CETIS 1M v1.9.4.1 1 QA: ~- 7?1/L-1 



CETIS Analytical Report 

Fathead minnow (Plmephafes promelas} 32-d survival and growth test 

AnalysisJO: 
Analyzed: 

Graphics 

so 

,. 

~ 
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003-581-756-9 

13-6762-4258 
2i Nov-i9 14:10 

Clmtmi If, 

Endpoint: Mean Dry 8iomass-mg 
Analysis: Parametric~ Two Sample 
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CETlS"" V1.9.4. 11 

Report Date: 
Test Code/10: 

21 Nov-1914:11 (p2of 2) 

Control A f 05-8534·7552 

Nautnus Environmental Calgary 

CC'fiS Verslon: CET1Sv1.9.4 
Status= Level: 

~ 
rC 

Analyst:~-· aA Dct>·?---;;i IV( 



CETIS Analytical Report Report Oate: 

Test Codet1D: 

21 Nov--19 14:13 {p 1 of 2) 

Controi_A 1 05-8534· 7552 

t=athead mlnn:aw {Pfmephafes promefas}-32--d survtval and growth tes1 Nautilus Environmental Calgary 

Analysis 10: 00-57~3-6730 l:'I"Kfpcitnt: Mean Dry Slomass•mg CETIS V&rs!On~ CETISv1 ,9.4 

AAalyz•d: 21 Nov-19 14:13 Analysis: Parametrfc:-Two Sample Status LAV&I~ i 

Batch ID: 00-6756-6431 Test Type~ Survlvaf-bevelopment-Grcwth Analyst; Stephanie Schiffer 

Start Date: 22 Aug-19 Protocol: ASTM E1241-05\2013j Diluent: Site water 

Endlng Date: 23 Sep-19 SpeCies: Pimephales pmmelas Brine: 

Test W.ngth: 32d Oh Taxon: ActinopteJYgU Source: Aqua:Uc-Siosysterns, CA Age: 

Sample- .Code sa:mpte to sample Date Rece-Ipt Date Sample. Age Client Name Project 
Control 15 

Controi20 

10-6263-5019 

IB-3854~17 

22 Aug-19 

22 Aug-19 

22Aug-19 

22.Aug-19 

nla 
n/8 

Teck Coal Ltd 

Sample Cork! 

Control 15 

Control20 

Data Transform 

Untransformcd 

Matertal TyPe 

Water- Sample 

Water Sample 

All Hyp 

l:.qt~al Variance t iwo~sample Test 

Sample l vs Sarnpl~ U 
Negative Control Method Control 

AuxlUary Tests 

Attrlbtrte: Test 

Sample SOurce 
Teck Coal Ltd 

Teck Coal Ltd 

'test Stat Critlcaf 

Extreme Value 

Con1rol Tter.d 
Grubbs-Extreme Value T esi 
t-.1ann·Kendafr Trend Toot 

ANOVATable 

Soure~ SUm Squares Mean Square 
Betvreen 

Er~or 

Total 

0.0664909 

0.258146 
0-.324637 

Dlstributlo-nal Tests 

Attribute Te.st 

0.0$64909 

0.0430244 

Variances 
Oishibution 

Variance Ratio F Test 
Shapiro-WllKW Normality Test 

Mean Dry Btomass-mg Summary 

Sam_ pte Code Count Me<.tn 
Contr-ol15 N 4 2.249 
Control 20 MC 4 2.431 

Mean Dry Btomass-mg Petal! 

Sample c- f!!!p 1 Rep2 
Control i5 N 2.244 Ul'37 
control 20 MC 2.442 2.304 

95% LCL 

1.863 

2.169 

Rop3 

2.528 

2.319 

Station Location 

Cu Control t5 ug!L 

Cu Control 20 ug!L 

Comparison Result 

Lat!Long 

Control 20 passed mean dry biomass-mg 

MSD DF P-Typo PNalue Dcd$ion(a~5%) 

(),285 6 CDF 0.1301 Non·SlgniHcanl Effect 

Test Stat Critical P.Value Oecislon{a:S%) 

1.'628 2.t2T 0"6145 No Outliers Detecled 

1.626 0.7$91 Non-Sigi'llficant Trend in Contfols 

DF F Sial PNalue Dcclsion(a:S%} 

1 1.545 0.2002 Non-Significant Effect 

6 
7 

Test Stat Critical PNalue Oecision(a:1#.kJ 
2.175 47.47 0.5398 Equal Variances 
0,95S2 0.6451 0.8024 Normal Distribution 

95% UCL Median Min Max .Std Err CV% 
2.635 2.265 1.937 2.528 0.1214 10.00%. 
2.693 2.38 2.304 2.66 Q,Q823i 6.77% 

Rep4 
2,287 

2.66 

PMSD 

12.67% 

%E-t 
0.00% 

-8.11% 

@ 
003-581-756-S CETfS'~'M v1.S.4.11 Analyst_· SL QA:_ ./)«.-2:?1 t-'f 



CETIS Analytical Report 

Fa11}ead minnow (Pimephales prome1as) 32-d survival and growth test 

Analysis ID: 00-5763-6730 
Analyzed: 21 Nov-1914:13 

Graphics 

3.0 
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il' :!.0 

• ~ • 1.!£ 
= 
;5 

~ ,, 
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'' Comr()!l5 

003·581-756·9 

Endpoint: 
Analysis: 

Mean Dry B!omass-mg 
Parametric-Two Sample 

CET!SW Vi.9.4.11 

Report Date: 

Test Codei!D: 

21 Nov-1914:13(p2of 2) 

Contro!_A I 05-8534-7552 

Nautilus Environmental Calgary 

CEitS Vtl!tslon: . CET!Sv1.9.4 
Status Level: 

• 

• 



CETIS Analytical Report 

Fathead-_mlnh6w_{Pimttp11a:tes,promelas)-3~-"d survival and :growth test 

Analysts !0: 21-2811,7699 
Analyzed: 22- Nov-19 li:-s-a 

Sat-chJD; 00-675S--543t 
S!art!lale; 22Aug-1S 

Endl!1g Date: 23Sep-19 
Test Lengtll: 32d Oh 

Sample Code 
Connol 15 

COn!rol20 

Samp!e:IO' 

IO.fi1263·5019 
18-GB54-43.17 

Endpoint Length 
Arialys:iSi Pa·rarnetrJc~Two Sample 

Test Type:. Survivai·Deve!oprnent-Growth 

Protocol: ASTM EI24Hl5 (2013) 

-Specie: Pimepl1aJes promatas 
Taxon: Actinopte-t)'Wi 

sampleOate 
22-Aug-1-9 

22 Aug-is 

·Rece-Ipt Date 

22 Avg-19 

22Aug-19 

Sample Age 

nla 
nja 

Report Date: 
Test Code;tD~ 

22-Nov~1911:58·(p 1 of 2} 

Control A I 05-8534· 7552 

NautiluS-EnVIronm-ental Calgary 

CETIS Version: CETISv1 .9A 
Status L~: · 1 

Analyst: Stephanie Schiffer 

OUuent: Site-water 

Brine: 
Source~ Aquatic a·iosystems, GA Age~ 

CHentName Pro)ect 

Teck Coal Ltd 

Materia'! TYF _Sample SOurce station Location Latflong 

Control15 

Control20 

Data Transform 
Untransformect 

Water .Sam pte 
Water-Sample 

Alt Hyp 

Equal Va:riam:e tTwQ.-Sb:mpto Test 

Sample 1 vs Sail\ple ll 
Negative Conttol Method Control 

Aox!Uary Tests 

Attrlbute Test-

Teck Coal Ltd 
T eck·Coal Ltd 

Cu Control 15 ug!L 

Cu Control 20 ug/L 

Comparison Resul_t 

Conlro120 passed- length 

TestSlal Critical MSD OF P·T\IPO 
0.03268 1 .943 0.297 6 COF 0.4875 NOO-Slgnificant Effect 

Te-st Stat Crt-tical p:.value Oectslot;!{_C!:5-%} 
1.3'73 2.127 1.0000 No Outliers Detecled Extrnme Vafue 

control Trend 
Grubbs- !=xtreme Value Test 
Mi:!mr~KendaU Ti"snctiest 1'.373 1.0000 Non~Sign!ficant Trend in Conlro!s 

ANOVATable 

Source 
8e-t\veen 
Error 
Total 

Sum Squares 

5,000E-05 

0.2809 
0.28095 

Mean Square 
&.000E"05 
0,0468166 

D(stri:bUtionat Tes1S 

Attribute 

Variant:·es 
Disttibutloli 

Length summary 

Sample 
Control 15 

Control20 

Length Oetail 

Samj>la 
Control 15 

Cantrol20 

Test 

Variance Ratio F Test 

Shapiro·Wllk W Normality T0$1 

Code Co.unt Mean 

N 4 10;21 

MG 4 10"2 

Code Rep 1 Rep2 
N 10,33 9.93 
MG 10.4 9.93 

9-5% LCL 

9.852 
9.-804 

(lap3 
10.43 

10.14 

OF F Stat PNa!ue Docislon{a;S%} 

1 0.001000 0.$750 Non-Significant Effect 
6 
7 

Test Stat Cr!trcal P·Value Oeelslon(-a:1%) 

1-.106 47.47 0.9361 Equal Varlances 
0.8813 0.6451 0.1936 Normal D"1strjoution 

95%UCL Medfan Min Max Std Err CV% 

10.56 10,23 9.93 10A3 0.!109 2,17% 

10.54 10.24 9.93 10,4 0.1054 2.07% 

Rep4 
10.13 

T0.33 

PMSD 

2.91% 

%Effect 

0.00% 
0.05% 

t9P 
003-581·756'9 CETIS-m vi .9-.4 .11 Analyst·. S,':>. OA: J)a_.,-z;?Jif4 



CETIS Analytical Report 

Fathead minnow {Plmephales promelas) 32~ survival and growth test 

Analysis !D: 21-2811-7699 Elldpoint Length 
Analyzed: 22 Nov-1911:58 Analysis~ Parametric-Two Sample 
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Report Date; 

Test Code/10: 
22Nov~1911:58(p2of 2) 

Controt_AI 05-B534-7552 

Nautilus Environmental Calgary 

CE:ns Version: CETISv1.9.4 
Status·Level: 

• 

• 

.;},5 0.5 '·" 

Analyst S:'l 



CETIS Analytical Report Report Date: 
T6st Code{fD: 

22 Nov-.19-11-:58 (p 1 of' 2) 
Control_ A i 05~8534-7552 

Fathead minnow {PlmephaJes-prometas) 32~d survival and growth test N;iutfhts EnvironmBcntal Cafgary 

ArtalySiS fD-: 1S.73.6H ao7 Endpdliit: Lensth CElt$: Version: CETISvi .S.4 
Analyzed: 2.2 Nov-1 9 11:58 Analysis: Parametric-Two Sample status Level: 

Batch to: 00-£7$6-6431 Test Type: SufViva!-Oevelopmenf-Growth AnalySt: Stephanie Schiffer 

Start Pate; 22 Aug-19 Protoco-l~ ASTM E1g4.H)5 (2013] Diluent: Site- \vaief 
E:ndiiig Oate: 23 SF,!p-19 -Sp~cles: Plmephate$ prometas Srlno: 

T•st Length: 32d Oh rax:on: Aotlribptai)igli Scutt&; Aquatit:-Bi9SY~tcms. CA Ag-e: 

Sample Code 

Contro-l 15 

Controi 20 

Sample Code 

Control15 

Control20 

Data -TransfOrm 

Untransformed 

SampteJO Sample- Date RiWelpt.Oate 
10-6263-5019 22Aug-19 

1B-·3B54-4317 22 AVf.H9 

M atertaJ })'pe 
Watsr Sample 

Water Sample 

AU Hvp 

22 Aug-19 

22./\ug-'19 

Sample source 

T eck Coat Ltd 

Teck Cc-a!Ltd 

Equ~t VBriat1~ t iWo--Stt!')i;pl& T&st 

SampteAge Client Name_ 

n/a 
n/a 

Teck Coal lid 

Station LoCation· 

Cu Controt15 ug/L 

Cu -Control20 ti_g/L 

Comparison Result 

Lat/LOng 

Controf 20 passed leng_th 

Sa!Jlpfo I vs ll<!rnp!• II 're~t Stat Critical MSO OF P·Type tJ .. \falue p~tsion{o:S%) 

Negativs control M'ethod Control ·0.03268 1.943 0.297 6 CDF 0.5 t 25 Non.Significant £ffoct 

Aw<lllary Tests 

AttriQute TeS1 Test Stat Crl1Jcal P~Value Declston(a:5%) 
1,373 2"127 1.0dQO No-Outliers Detected Extreme Value 

Control Tte.'1d 
G~bbS .EXtreme Value 'Tt:lst 
Mann·Ktmdai!Trond lest 1.373 1.0000 N<tn•Signifit:ant Trend Jn Controls 

ANOVATable 

Source 
Between 
Ertor 
Total 

Sum Squares 

0.281J95 

Mean Square 

S.OOOE-05 
O.G46ai66 

Distributional Tests 

Attribute-

Vat lances 
Distribution 

Length Summary 

Sample 
Control !5 
Control20 

Lengttt Octall 

samp_la 
eontral15 
Control 20 

Test 

Variance Ratio FTesl 
SOOpircrWHk W Norma!iryTest 

Code: Count Mean 

N 4 10.21 
MC 4 10,2 

Code Rep 1 Rep 2 
N 10.33 ll.93 

MC 10,4 9.93 

95%LCL 

9.852 
9.864 

fl•p 3 
10.43 

10.14 

DF F Stat P~Value Oecls!on(n:S:<t/et) 
j 0.001008 0.9750 Non-Significant Effect 

6 
7 

Test Stat crttfcal P.Value Dectsion(cr:1%) 
1.106 47.47 0.9361 Equal Variances 

0.8813 0.6451 0.1936 Normal Distribution 

95% UCL Median Min Max Std -Err CV% 
1{),56 10.23 9.93 10.43 0.1109 2.17% 
10.54 10,24 9.93 10-4 0.1054 2.07% 

Rep4 
10.13 

10.33 

PMSO 

2.91.% 

%Effe-ct 

O.OIY'~ 

0,05% 

~ 
003-581-756-9 CETiST-¥. v1.9.4.11 Analyst' SS _ QA: .J).u.·Z. 'lj i'] 



CETIS Analytical Report 

Fathead minnow {Pimephales promelas) 32-d survival and growth test 

AnafyslsiD: 19-7361-1307 Endpoint: length 
Analyzed: 22 Nov-19 11:56 Analysis: Parametric-Two Sample: 
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Report Date: 

Test Code!IO: 

22 Nov-19 11:58 (p 2 of 2) 

Control A J 05m8534~7552 

Nautilus Environmental Catgary 

CETtS Version; 
Status Level: 

-10 ~5 00 -· 
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Analyst: S S 
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CET!S Analytical Report 

Fathead minnow (Pimephafes promelas) 32·d SU!VIval anti groYith test 

Arl~lysis ID: 05-3792-8792 

Aooly.zed: 25 Nov-i9 14:06 

Batch tO: 00-6756-6431 

Start Oa\e~ 22 Aug~1!3 
Ending Oat<>: 23 Sep-19 
Test long!!\: 32d 0~ 

Sample Code 

Control 15 

Controt 20" 

__ SampleJO 

i 0'62il3-5019 

18'3854-4317 

Endp<)lnt; Sur'lfiva:l :Aate 
Analysis: STP 2xK Contingency Tables 

Test Type~ Survivat-Oeve!opmsnt-Grov:th 

Protocol: ASTM E12•11-05 (2013) 

Speetes: P!me-phales prorp-efas 

Sample Oate 

22 Aug-19 

22Aug-19 

Receipt Date 

22 Aug-19 

22 AUg-19 

SampleA_ge 

nla 

n/a 

Report Date: 

Test CodeiiD: 

2'5 Nov~1914:07 {p 1 of 1) 

Control A I 05-8534-7552 

Nautllus Envtronmentsl Calgary 

CETIS Version: CET1Sv1.i>.4 

Status Level: 1 

Analyst: Stephanie Schiffer 

O!luoot: Silo warer 

arrne~ 

Source: -Aquatic Siosystems, CA Age: 

Client Name Project 

TookCoal-Ud 

sample Code Material TyPe Sampfe source Station Location latil.ong 

Control15 

Control20 

Water Sample 

Water sample 
TecK Coal Ltd 

TeckCoalUd 

Fisher Exact!Sonforronl-Holm Test C li" 

Sampfel vs 
Negativa--Gonirol 

Auxruary-Tests 

Attribute 

S.mploU Test Stat p. Type 

Method control 0,5000 Exact 

T!>S\ 
Extreme Vatue 
Coottol Trsnd 

G'Obbs Ext,rem~Value Test 
Marm--Kenda!l Trend Test 

Da-ta-Summary 

Sa~j),e_ 

Control 15 

Control 20 

Cotll> 

N 
MC 

Survival Rate-Detail 

Sample Code 

Control 15 N 

Control 20 MC 

surv:tval Rate Blnomtats 

Sample Cotll> 
Contro!15 N 

Control 20 MC 

Graph!cs 

~-0 • 
'" 
u-.a 

., 

~ "' 
~ 

¢.!;. 

ii ¢.4 
~ 

M 

;:n 

lHf 
(;-;w$\k H> 

OOS-58j -766·9: 

NT! R NR + R 

59 1 60 
58 2 60 

Rep 1 Rep2 Rep3 

1.0000 1.0000 0.9333 

MOOO Q.9333 0.9333 

Rep 1 Rop2 Rep3 

15/15 15/15 14!15 
15[15 14115 14/15 

• 

C<m:r(;!2C 

Cu Controt 15 ug:!L 
Cu Control '20 ug!L 

PwValue Oeclsion(a:5%) 

0.5000 Non·Significant Effect 

Test stat Critleai P-Valoo Oe_cfslon(o;:S%) 
i.S 2.127 o.B897 No Outliers Detooted 
1.5 0,4783 Non-Si!}nfficant Trend In Controls 

Prop Nft Prop R %-Effect 

0,9833 0.01667 0.0% 
0.966-7 0.033:33 1 ,7'% 

Rep4 

1.0000 

1.0000 

Rep4 

15/15 

15/15 

tb 
CET!StM vt-9.4.11 QA »ec,·)/7114 



CETIS Analytical Report 

Fathead minnow {Pimept~ates ptomelas) 32~tlsurvlval ani:l growth test 

Analysis 10, 03·6145-5004 
Analy.ted: 25 Nov-1914:07 

Batch 10: 00-6756·6431 

Starf Date~ 22>Aug·19 
Endlog Date: :<:!Sep·i9. 

Test· Length: .3.2.d Oh 

SampLe ·COde Samp~BJO 

Cootro1.15 10-6263·5019 

COntro!20 18·31!54·4317 

EndpOint: Survival Rate 
Analysis: STP 2XK COntingency Tables 

Test Type: Survivai-Oevefopment·Growth 

Prot.ocol' ASTME1241·05 (2013) 
spaetes: Pimephales promefas 

SamptaDate 

22 Aug-19 

22-,l\ug--19 

Receipt Oa_te 

22Aug-19 

Z!Aug-19 

SampfeAge 

n/a 

nla 

Report Date: 

T!fSt COde/fO: 

25 Nov·19 i4c07 (p 1 of 1) 

controi~A Z 05~8534-7552 

Nau1:Uus Environmental Caigary 

CETiS Verslon: GEfiSv1.9.4 
StatUS: Ltwel: 1 

Analyst: Ste:pttan!o Schtffer 

ouuentr Site water 

Srtne: 

Source~ AquatiC Biosystems. CA Age: 

Client Nar:ne Project 

Teck Coal ltd 

Sample Code- Material 'TYf)t:t Sample-Source Station Location La:t!Long 

Control15 

Control20 

Ne_gativt!- control 

AuxiJlary Tests 

AttribUte 

Water Sam pte 

Water $amPle 

Sample !I 
Method Control 

Test 

Teek-Coal Ud 

Teck Coat Ltd 

0.87B2 Exact 

Extreme Vafue 
Contr6i trend 

Grubbs Eidrcme Valus Test 
Mann-Ktfndtlll TrMd i est 

Data Summary 

Sample 
Control15 
Gontrof20 

Co<le 
N 

MC 

Survival Rate Oetan 

Sample Code 
Con1tol15 N 

Controf20 MC 

Survival Rate Sinomials 

Sample ,C6-ds 

Control15 N 

CO'olrol20 MG 

!lrophies 

(l.i 

~ 
'Oii 

~ 
., 
0.' 

{1,3 

D2 

,, .. 

003·581 ·756-9 

NR R NR+R 
59 1 60 
58 2 61) 

Rep 1 Rep2 Rep3 

1.0000 1.0000 0.9333 

,.0000 0,9333 M333 

Rep1 Rep2 R~p3 

15115 15/15 14i15 
:15115 14115 14/15 

• 

Ccr.trd2ii 

Test Stat 

1.5 
1.5 

Pr:opNR 
0.9833 
0.9667 

Rep4 

1,0000 

1.0000 

Rep4 

15115 

15/15 

Cu Contto115 ug/L 

Cu Conttol 20 ug/L 

Critical PNatue O:ecia!on(a~5°/,) 

2:12:7 0.8897 No Outliers Detected 
OA1S3 Nun-Signlfltant Trand in Controls 

Prop R %Effect 

0.01607 0.0% 

0Jl3333 1.7% 

C£TJS>M V1.9ASi 



CETIS Analytlcal Report 

Fathead mtnnow-(Pimephahis p(Onietas) 32-d survival and growth test 

EndpOif't Hatch Rate 

Report Date: 

Test Cod:eJIO: 

21 Nov-19 12:30 (p 1 of 2) 

Control A f 05~8534,}552 

Nautilus Environmentalcatgary 

CEllS Version: CE:TtSv1.9.4 
Analyzed; 21 Nov-19 1.2:29 Analysis: STP 2xK Con1ingency Tab!$$ Status Level: 1 

Batch tO: 00·675fi..6431 Test Type-; $urviVai~Dove:lopmant-GrO\'Ith 

Protocct: ASTM !"1241'05 (2013) 

Spt;e1as: Plmephates priJtne!aS 

Ana[yst: Slephanje Sc:Miffer 

OUu·ent: Slte- Water 

Brine·: 
Siart ~ta: 22 AUg-1 9 
Ending bate: 23 Sep-19 

Test Lll'ngtl" 32d Oh Ta-xon; Actinopterygll Soiirce: AquaiJc.Biosystems, CA Age: 

sampteCode 
Conlrol15 

FR_UFF!1 

GH_ERC 

GH;_ER2 

CM_MC1 

LC_SLC 

Sample- C-ode 
Control15 

fR_UFR1 

GH_ERC 
GHcER2 
CM_MC1 

LC_SLC 

Negative Control 

Auxlllary Tests 

Attribute 

Extreme Value 
Control Trend 

Data summary 

SampJe 
Control iS 
FR_UFI11 

GH~ERC 

GH_ER2 

CM_MC1 

LC_SLC 

Hatch Rate ·oetail 

Sample 

Control15 

FR_UFR1 

GH_ERC 

GH_EA:: 

CM_MC1 

LC_SlC 

O\l3-581-756-9 

Sa_mpie-ro 
)0·6263•5019 

1 S· 7229-5960 

12-0073-7620 

08-2042·0627 

1 H!128-5645 

02-2654~5518 

MBterlal Tvpe 

Water Sarnple 

Water Sample 
Waler Sample 
Water Sa!'il:p!e 

Water Sam,pie 

Water sam?{e 

SampleH 
FR __ UFRl 

GH_ERG 

GH •• ER2 
CM_MG1 

LC_SlC 

Sample-Date Receipt Date 

22 Atig-i9 22 Aug-.19 

20 Aug-1911:23 21 AUg-1911:00 

20 Atig·i9: 2t AU~F19W,:7,.V 

20 i\Ug·19 21 Au·g~l9 \.1 .\;,-) 

20 AUg-1911:52 2.1 Aug-1911:00 

20 Aug~19 OR-51 21 Aug~19 11:00 

Sarnple sourc-e 
TeckCoaiUd 
Teck.Coal Ltd 

Took Coal Ltd 

T~k Coal Ltd 
Teck·Coa! Ltd 

Teck Coal Ltd 

Test Stat P·Type P~vafun 

'1.0000 Exact i.OOOO 
0.5000 Exact 1.0000 

0.5000 Exac-t 1.0000 
0.5000 Exact 1.0000 

1.0000 Exact 1.0000 

Sampte'Age Cli-ent Name Protect 

n!a Tock Cool Ltd 

37h (11.1 'C) 

48h (14.5 'C) 

48h (14.5 'C) 

36h (11l'C) 

39h (112 'C) 

Statio-n Location Lat!Long 

Cu COntrol 15 Ug}L 

FR_UFRi __ MON_2019-D8· 

GH _ ERC _ WS _ 201S-D8·20 

GH_EF!2 WS_201~00-20 
CM .. MC!_WS_2019-08-20 

LC _ SLC_ WS _2019-08~ 19 _ 

Oocision{a:5%) 

Non~Significant Effect 
Non-Signllica:rtt Effect 

Non-Significant Effect 

Non-Significant Effect 

Non.Signii!Caflf Effect 

Test Test Stat Critical P-Vatoe Declsion(a:5%} 

Grubbs Extreme-value Test 2.398 2.802 0.2582 No OUtliers 1Jetected 
Mann-Kendall Trend Test 2.300 LOOOO Non-Significant Trerunn CMl(ots 

Code NR A NR +fl Prop NR Pr-op R %Effect 

N 60 0 60 0 0.0% 

60 0 6ll 1 0 0.0% 

59 00 0.9833 0.01667 1.67% 
59 6() 0.9833 0.01607 1.67% 
59 1 60 0.9833 0))1667 1.e7% 
6() 0 60 0 0:0% 

Code Rep 1 Rep2 Rep 3 Rep_4 
N 1 .. 0000 t.OOOD 1.0000 1.0000 

1.0000 1;0000 1.0000 1J)OOO 

1.0000 0.9333 1.0000 1.0000 
1.0000 1.0000 D.933S 1.0000 

1.000'0 1 J)OOO 1.0000 0.9333 

1.0000 1.0000 1.0000 1.0000 

~ 
CETIS"' v1.9A 11 QAJ)&.. 2-::z_./ ('f 



CETIS Analytical Report 

Fathead--minnow (Pimaphafes promeJas} 32~ci survival and growth test 

Analysis IO: 13-7€89.0229 Endpoint: Hatch Rate 

Analyzed: 21 Nov-19 12:29 Analysis: STP 2xK Contingency T ab!e-s 

Hatch Rate Binomials-

Sample Code R•p1 l'lep 2 R<p3 Rep4 
Con1ro! 15 N 15115 1S/15 15/15 15/15 

FR_UFR1 15i15 15/15 15/15 15/15 

GH_ERC 15/15 14/15 15/15 15/15 
GH_ER2 15/15 15115 14/15 15!15 

CM_MCl 15!15 15/15 15/15 14/15 

LC_SLC 15/15 15/15 15/15 15115 

Gr-aphics 
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Report Date: 

Test Codei!D: 

21 Nov-1912:30 (p 2 oi 2) 

ControLA t 05·8534-7552 

Nautifus EnVIronmental Calgary 

CETIS Version: CETJSv1.9.4 
Status Level: 

~ 
Anaiys1: SS_ OA: l>tz_:.;?--?jtq 



Report Date: 
Test Code!IO: 

CETIS Analytical Report 09 DeC.'l914:20 (j} I o! 2) 
ContrOl.:. A J 05~0534~7552 

L 

Fathea-d mrnn-ow _{Piplephales ·prol'ltelas) 32-ti survival and growth test 

Analysis 10: 15-9734-g747 
Analyie.<J: 09Dec-1914:i9 

Batch 10: 00A3756-6431 

Endpoint: Mean Dry Biomass-mg 
A:Qa!ys!S: Parametric-Two Sampfe 

Tast T9Pe: Su-rvival-Development--Growth 
Protocol: ASTM E1241·05 (2013) 

spectes: PinlephiilsS_ proffie!as 

CETIS ll•rston: CETISvl .9.4 
Status-L~aVel: 1 

Analyst: Stephanie S:C:ffitter 

Diluent: Sile.waier 

Si"lrie~ 

Start Date-: 22 Au9·19 
Eilti'if1gtiate:_ 23$ep-1S 
Test l.Cngth: 32d Oh Taxon: Aclin'opterygil Source: Aq-uatic Bf6.systems, CA Age: 

Sampte COde-
Contro1._15 

Ffi_,UFR! 
GH_ERC 

GH_ER2 

CM_MC! 
LC_SLC 

Sample Code: 

Control 15 
FR_UFA1 
GH_EAC 

GH_EA2 

CM_MCl 
l.C_SLC 

vata Transform 

Untransfo-rrnt::ld 

sample: to sample Date- Receipt Date Sample Age cnent Name Project 

10·6263>5019 22 Aug'~19 22 Aug-19 n/a TaCk Coal ltd 

19·7229'5000 20AUg-19 11:23 21 Aug-19 '11 ;00' 37h {lU "C) 

12-1)073-7620 20Aug-19 21 Aug~19 ,\ '..£..-/~ 4Sh (14.5 'C) 

llll-2042·0627 20Aug-19 21' Aug-1-9 W:J\7 48:h {14,5-"'C) 

11-8128~5645 

02'2654'5518 

Material TyPe 
Water Sample 

Weiler S;:tmp!e 
Wat~r SSmp~e 

Water B-4\mp!e 
Wat~r samph:: 

Water Sample 

20 Aug'19 !1;52 21 Aug-1911 ;IJ() 

2.0 Aug-19 os:51 21 Aug-19 il:IJO 

sample Source 

TeckCoal Ud 

Teck Coat Ud 
Teck coal Ltd 

Teck coal Lid 
Tack Coal Ltd 

TeckCoal ltd 

C>T 

3\lh (10 'C) 

39h (11.2 'C) 

Station-Locatton Laf/Long 

Cu Control 15 ug/L 
Ffl_UFR1_MON_2019·0ll-2 

GH_,ERC_W$_2019-0M!O 

Gf.tER2_W$.;_2D19·0SC2o_ 
CM_MC1_WS~2019;0B-20 

LC_SLC_WS_20l9·08·19_. 

Com part-son Result 

FA_ UFR1 :passed mean dry biomass-tng 

GH_ERC pas•ed moan d"J bioml!SS-mg 
GH _ ER2 pas-sed mean -dry biomass-mg 
CM ~ MC1 pas~ mean dry biomass--tng 

LG ~ SLC fa1lt:d mean dry Nomass-mg 

Equal V-artancn 1 Two~ Sample Test 

Sample I "" Saf!!PkHf T~slStat Crittcat MSD OF P-Type PNalue Oecision{a~5%) 

Negative· Controf FR_I.I!'Ri 0.374 1.943 D.249 6 CDF 0.3606 Non~ignllk:<Xnt EHect 
Gf't.ERC ·O.!l4BI 1.943 0.274 6 CDF 0.7ll56 Non·Slgn!ffcant Effsct 
GH_ER2 0,8687 L943 0.56 6 GDF 0.2092 NQn~Signttk:ant Effe-ct 
CM~MC1 0,5606 1.943 0,315 6 CDF 0,2977 Non~srgnrncam Effec-t 
lC_SLC'" 2,215 1,943 0.642 6 CDF 0.0344 Significant. Effect 

Amdfi:ary Tests 

AUribut~ Test Test Stat Critical P-Value Oecisi-on(a-:5%) 
Extreme ValUe Grubbs-Extreme Value Test 2.599 2.802 0.1203 No Outliers Detected 

PMSD 

28,55% 

28.55% 
28.:55% 
28.55% 

28;55%-

control Tte:nct Mann-Kendall Trend Test 2.599 0.7391 Non~Significant Trend in Controfs 

ANOVATable 

Source Sum _-~quares Mean Squam OF F Stat PNatue Oe<:'i:Sion(tt:-5%} 
Bet\-.reen 1.82356 0.364712 5 2.792 00489 Signfficaot Effect: 
Error 2;35157 0.13<lB43 lB 
Tolal 4.17513 23 

OiSttlbUUonal Te-!S't:s 

Attrtbure T~st T~st Stat Critical P-Vafue 0-ecislon{cd%) 
Va:rianc:es Bartlett Equality of Varlancf.' Test 12.8 15,09 Ct0254 Eqoa:JVariances 
DfstribUUon Sn-apiro-WJIR w NormatilyTest 0.9153 0.684 0.0450 NO'rrtli&f Dfstfi"butlon 

~ 
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CETJS Analytic;.a!. Report Report Date; 09 Dec~19 14:20 (p 2of 2) 

Test Code/fD: Conl(OLA /'05·85$4~7552 
-----~~~-· .,~ ____________ ::::.:_.:.:::.:::.:::.:. __ ...:::;;.___:;_;_:_;__:_cc-'-'.:_:_ 

Fathead minnow (P;JmephaleS prqme'fas) 3'2-d survival and growth test 

Analysls!D: 15-!>734·8747 
Artaf~ed: 09 Oec-1914:19 

:Endpoint: Mean Dry B!omass-mg 
Ana,tysls: Parametric-Two Sampie 

Mean Dry Biomass-mg Summary_ 

Sampl-e Code count Mean 95% LCL 95% UCL. 

Control 15 N 4 2:249 1.863 2.635 
FR_UFR1 4 2.201 2.068 2.333 

GH_ERC 4 2.368 2.141 2.596 

GH~ER2 4 1.\:)9$ 1.167 2.63 
CM.MG1 4 2.,58 1.815 2.501 
LG_SLC 4 1-.517 0.5389 2495 

Mean Dry :StomasS'-'mg Oelall 

Sample Code Rep 1 Rep2 Rep-3 Rep4 

Control 15 N 2.244 1.937 2.528 2.287 

FR_UFR1 2.i89 2.184 2 . .315 2.ii5 
GH_ERC 2.227 2.301 2$6 2.3135 
GH__ER2 1.252 2.071 2.213 2.458 
CM_MC1 2,162 1 .009 2.02 2.461 

LC_SLG 1.457 0.686 1.81-6 2.109 

Graphics 
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OD3·581 ~ 75&-9 CET!S n;. v1.9.4.11 

Naomus Environmental Calgary 

CETtS Vei"slon: CET!SvU:t4 
Status Level: 

Min MaX Std Err CV% %Effect 

1.937 2.528 0.1214 10.80% 0.00% 
2,115 2~315 {W4169 3.79% -2,i3% 
2.227 2.56 0.07152 6.04% -5.31')6 

1.252 2.458 o.ZSi3 25.15% \1.13% 

1.969 2.461 0.1078 9.99% 4.05% 
0.686 2.109 0.3074 40.52% 32.54% 
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CETIS Analytical Report Report Oate: 
TeSt CodefiP! 

-22.NOV·1910:31 {p 1 of 2j 

Controi_A 1 05-8534-7552 

Fathead hlinnow-(PfinephpleS prome!as) 32-d survival and growth test NauHius EnvlronrnenhaJ Catgary 

Analysis IO~ 20<3276~'0871' 

Analyzed; 22 Nov-1910:31 

Batch 10: 00·6756·15431 

start Daie: 22Aug·i9 

Endpoint: Length 
Analy:Slsi Parametric-TWo Sample 

Test Type: Survlvai-Dev:elopment~Growth 

Protocol: ASTM E~241-05 (2013) 

species: Pirilephales promelaS 

_CETISVersJon: CET!Sv1.9A 
StatUS LeVet: 1 

Analyst~ Stephanie Schiffer 

otlutmt: Sit~ water 
Brine~ Ending Date: 23 _SiBP..19 

Test-length~ 3Zd Ot\ Taxon: Antlnopterygii Source~ Aquatlc-Sfosystems, CA Age: 

Sample-Code 

Control .15' 

FR •• UFR1 

GH.ERC 

GH~ER2 

CM.MC1 

LC_SLC 

Sample Code 
Confrol15 

FR.UFR1 

GH_ERC 

GH_ER2 

CM_MC1 

lCJ3LC 

Data Transform 

Untransformed 

sampt-e ro 
10-62&3~5019 

19·7229-5960 

12-D073·7620 

08'2042-0627 

11·8128-5645 

02·2654-5518 

Maietiaf Txpe 

Waier sample 

Water Sampfe 

Water Sample 

WaWrSample 

Water Sample 

Wawr Sample 

Receipt Date 
221\Ug-19 22 Aug-19 

20 Aug-i9 1i:23 
20 1\ug-·tg 

21 Aug-19 11:00 

21 Aug~19\t'.,).:> 

2.1 Aug-19 ,~r 

2\ Aug-1911:00 

21 Aug~t91l:OO 

20 A.ug~19 

201\ug-1911:52 

20-Aug~·is 08:51 

Sample Source 
TeckCoal Ltd 

Teck Coal Ltd 

T eck Coal Ltd 

Teck Coal Ud 

Teck Coal Ud 

T eck Coal Lid 

All Hyp 

Sample Age 

nla 
S7h (11.1 'C) 

48h (14.5 "C) 

48h (\4,5 'C) 

36h (10 'C) 

39h (11.2 'C) 

Project 

Teck Coal Ud 

Station Location Lat/Long 

Cu Cotrtrol15 ugil 
FR_UFR\ ~MON_2019-(}8· 

GH_ERC.WS_2019-08-20 

GH •. ER2 •. WS_20i9-08-20_ 
CM_MC1_WS~.2019-0a-za 

LC _ SLC. WS_ 201 9-08·19. 

Comparison Result 

FR_UFR1 passed tengttl 

G-H _ ERC passed lt:lngth 

GH.~ER2 passed length 

C_M_ MCi ·passed length 

LC.SLC passed lerl!lfh 

Equat Variance t Two-Sample Test 

Sampie l VS satnple.n Test Slat Critical MSD OF .P~Type P-Va~ue Dedsion(o:S*.k} 
N~tive Conlrol FR_UFRl -0.3205 1.943 0.455 6 CDF 0.6203 Non~SignlficG~nt Effect 

lCU"iYfU\ tS-'-';Jlt} GH_ERC -1.975 1.943 0.477 e CDF 0,9522 Non,srgn'fflcailt Effect 
GH_ER2 -1.7 1.943 0.437 6 CDF 0.9300 Non-S"tgi)iflcant Effect 
CM_MC1 '1.136 1:9'43 0.654 6 GDF 0,8504 Non·Sigf}fficant Effect 
Lc_su:; LS79 1.-943 0.55.1 6 CDF 0.0547 Non-SignTficant Effect 

AUxlllary Tnsts 

Attribute Test Tes1 Stat Crliical P-Vaiue Decfslon(d:S%) 
Extreme Value Grubbs Extreme Vafue Tesl 2.017' 2.802 0.866R No Ou11lers Detected 
Cdntrof Trend Mann-Kend:a!l Trend Test 2.017 1.0000 Norr~S!gnitlct.rnt Trend in Con-trols 

ANOVATaOie 

source Sum Squarf!s Mean Square OF FStat P-Value Oectsfo-n{a:5%) 
Be. >ween. 2$268 0.572536 5 2.762 0.0508 Non-Sigfli#cant Effect 
Error 3.73085 0.207200 18 
Total 6.59353 23 

Ofstrlbutlonaf Tests 

Attrfbute Tes1 Test Stat Critical P~Valu-e D-ecision(a:1%} 
Variances Ban lett Equality of Var1ance Test 2.828 15.09 0.72W Equal Variances 
Dlstribu!ioo Shaplto.Wllk W NormalitY Test 0.9851 01l84 D.96!19 Norma! Ol.strtbution 

CETtSm v1.ft.4.1i 

PMSD 
5.42% 

5.42% 

5.42% 

5.42% 

5.42";0 



CETIS Analytical Report Report Oata: 22NQ\'·1910:31 (p2ol 2) 
Test Cbde!ID: Control_ A I 05-8534·7552 

Fathe:afl minnoW {Pimep)t-aJ-e~ promelas) 32~d -SUrviVal and growth test ~aU.UIUS: Envii'oornentatc.a.lgary 

Analysis tO: 20-3276·0871 Sndpolnt: Length CETIS V&rslon: CETlSvL9.4 
Analyzed: 22 Nov-1910:"3'1 Analysis: Parametrlc-Tvro Sample Status Level; 

Lerrgth Summary 

Sample Code Count Mean 95%LCL 95%\JCL Medtan Min Max Std Err CV"/o %Effect 

Contml15 N 4 10.21 9Jl52 10.56 10.23 9':93 10.43 0.1'109 2,17% 0.00% 
FR_UFRl 4 10:28 9.624 10.94 10.18 923 10.93 0.2061 4.01% -0,7-a% 
GH_ERC 4 10.09 9293 11,39 10.8 1().08 11.09 . 0.2191 4.10% ~4.75% 

GH~ER2 4 10;sg 9.965 11.2.1 1'0.64 1M7 11 0,-1'957 3-.70% -$,7SS.J; 
CM_MC1 4 10.59 9.576 11.6 10.55 !}.85 1 t .4 0.3178 6.00% -3.75% 
LC_SLC 4 '9.67 8.835 10.5 9.575 9.2 10.33 0:~623 5.43% 5.24% 

Length Dotall 

Sample Code Rep 1 Rep2 ~ep3 Rep 4 

Control15 N 10,33 9.93 10.43 10.13 

FR_UFfli 10 10.36 9.93 1M3 
GHcERC 10.9 10.00 10,69 11.09 

GH_ER2 11 l<l.$5 10]3 10,07 
CM_MC1 10-6 9.85 11A 10.5 

LC_SLC 9.3 9.2 10;33 9.85 
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CETIS Analytir;!ll Report 

Analysis to: 19~5£35,02$1 Eodpoti)t} SurviVal- Rate. 

Report Date: 
Test C<>de/10: 

21 Nov·19 I 2:29 {p t ot 2) 

Conlrol. A I 05·8534·7552 

!'latilllus€nvlronmental·Calgol')l 

,ems- v~_rstcn: · CETISv1.9A 

Analyzed: 21 Nov-19.12:28 Arialysfs·: STP 2X:K Conlingency Tables StalUs:Ulvei: 

Batch tO: 004;756-6431 

Start Date: 22 AUg~1s 

Test Type-; Surv!vai·Developll'iet'll-Grmvth 

Protocol: ASTM E124i-OS (2013) 

species: Plrfl$pha!es prOitHO!tas 

Analyst: Stephanie Schiffer 

Diluent: Site water 

6rlne: Enclng !lat•: ~1l S~fl'l9 

Test Length~ 32d Oh TaXon:· Actinopterygii Soorce~ Aquatic Siosystems; CA Age~ 

Sample Code SamplelO. 

Controi15 l0-6263·5019 

FR_UFRl i9·72'29•5960 

GH_ERC 12·0073·1620 

GK_ER2 0$-2042·01527 

CM_MCi 11-!lil!$-5645 

LC_SLC 02-2~s+ssl a 

Sample Code Material Type 

Contt-ol15 Water Sample 

FR.;.UFR1 Water Sample 
GH_ERC Water Sample 

GH~ER2 Water Sample 
CM_MC1 Wa!er Sample 

LC_SLG Wate:r.Sal'np!e 

Asher Exact/Bonferroni~otm: Test 

Sample! vs 
Negatlve Control 

AuXiliary Tests 

Attrii>UI~ 

Samplt:t n 
FR~UFRi* 

GH_ERC' 

GH_ER2:* 
CM_MC1* 
LC_SLC* 

-le-st 

samf?!e Date Reee!pt Date 

22 Aug·19 22 Aog·19-

20 Aug-1911:23 21- Aug~19 11 ;Oo 

20 Aug<19 2.1 Aug~19 ·.: ... JO 

20 Aug·l9 21 Aug-19 ' .()0 

20 Aug-19 11:52 :?fAug-1911:00 

20 Aug-19 00:51 21 Aug-19 11:00 

Sarnpre Sourca 
TeckCoalltd 

Tee~ Coal Ltd 

Teck Coal Ltd 

Tocl< Coat Ud 
T eck CM! Ltd 

TllC!<Coa!Ud 

Test Stat l'-Typa 
0.0161 Exam 
0.0005 Exact 
0.0000 Exact 
0.0001 Ex;act 
0.0000 Exact 

P-YaJue 
0.0161 
.9.BE-04 

UE'c05 
3.2E.04 

6.6E·07 

Samplt!Age cn-ent Namt: Proje-ct 

n!a Tet-k Coal Ltd 

37h (1U 'C) 

48h (14.5 'C) 

4Bh (14.5 '"C) 

36!1 (10 'C) 

3911 (11 .2 'C) 

Station~L--ocati_on La1!t.on_g 

Cu Control15 ugtL 

FR_UFRI_MOf(2019'01l· 

GH_ERC_WS_2019·08·20 

GH_ER2 __ WS_2019-08·20_ .. 

CM_Mc-l_WS_:2019·08-20 

l.C_Stc_ WS_2019-00-19_ 

Oe~ision(a-::~.4) 

Sfgnificant Etfept 

Si;JnifiCllnl Effect 
Significant 
S!gnlficant Effect 
Sign-nt Effect 

Test Stat Crlt1ea! PNafue Dectsioo{<t~5%) 

Extreme Value Grubbs F~rerne Value lest 2.375 2,802 0,280Z No OutHers Detected 
Con!rol Ttenct Mann-Kendall Trend Tost 2.375 0A783 Non-Significan-t Tfl:mti in Cootra!s 

Data Summary 

sample Code NR R 

Control ·1s N 59 
FR_UFR1 52 8 
GH_ERC 47 13 
GH_ER2 41 19 
CM_MCl 45 15 
LC_SLC 37 23 

Survival Rate Detalt 

Sample- Code Rep 1 Rep2 
Control15 N Ul®O LOOOO 

FR_JJFRt o.9333 0.7333 

GH_ERC 0.6661 0.8667 

GH_ER2 0:2007 0.7333 

CM_MGI 0£667 0.8667 

LC_SlC 0.6667 0.3'333 

003-->SB1-756-9 

NR+R Prop NR PropR 

60 0.9603 0.01667 
60 0.81567 0,1333 
60 0.7833 0.2167 
60 0.6833 0.3167 

60 0.75 0,25 

60 0.6167 0.3833 

R~p3 Rep-4 

0.9333 1.0000 

1.0000 0.8000 

0.8667 0,7333 

0.7333 LOOOO 

0.5333 o.9333 

0.0000 0.8667 

CETJSTM v1.9.4.11 

%Effect 

0,0% 

1 i .86'% 
20.34% 
30.51% 

23.73% 
37.29% 

r--~ 
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CETIS Analytical Report 

Fathead .mfhnow (Plmephates promelas} 32~d survival and gro>.V'th test 

Analysis to: 19-5635-6281 Endpoint: Survlval Rate 

Analyzed: 21 Nov-19 12:28 Analysis: STP 2xK Contingency Tabfes 

Survival Rate Binomials 

Sample Code Rep1 Rep2 Rep 3 Rep4 
Control15 N 15Ji5 15/15 14/15 15/15 
FR_UFR1 14/15 11115 15/15 12115 

GH_ERC 10/15 13/15 13115 11115 
GH_ER2 4/15 11/15 11/lS 15{15 

CM_MC1 10115 13115 8/15 14/15 

LC_SLC 10115 5/15 S/15 13/15 
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CETISm v1.9A.11 

Report Date: 

Test Code-/10~ 

21 Nov-1912:29 (p2 o1 2) 

Control A 1 QS-8534-7552 

Nautilus EtWifonmental Calgary 

CETIS Version: CET!Sv1.9.4 
Status Level: 1 

Analyst: .S.~ 



CETIS Analytical Report Report Date: 

TeSt CodeiiO: 

21 Nov·-19 11:46 (p ·1 of .3} 

Control_ A I 05-85-34-7552 

Fathe-ad minnow (Ptmephaft:s promclas} 32-d survival-and growth test Nautilus EnVIronmental Catgary 

Analysis ID: 02-2964-6978 Endpo!lrt' Hatch Rate CE'nS Vetslon; CETlSv1 ,9;4. 
Analyzed: 21 N0¥·1911:45 Analysis; STP 2XK Gotitingency Tables Status Level:· l 

Batc-h-tO: 00·6756-6431 Test Type: Sutv1val«Development:Growth Analyst Stephanie Schiffer 
Start Dat-e: 22 Aug-19 Protoco-l~ ASTM E1241·05 (2013) Diluent: Site water 
~t:HP9 Oate: 23 S-ep~·tg Species: PhttephaJa:s prometas Srlne: 
Test Length' 32d Oh Taxon: Actinopte:rygll Source: Aquatic Biosystems, CA Age~ 

Sample Code Samplelo sample Date Recetpt Date Samp1E!'Agfi Client Name Project 
Conlrol 20 18-3.854-43 i7 22 Aug~19 22 A!Jg-19 nia Teck Coal Ltd 
FR_FRCP1 04:-\1034-1392 20Aug-1908:15 21 Aug-19 11:00 4Uh (11.3 •C) 

FR_FRASCH i 4-5092-7567 20 Aug-19 09:46 21 Aug-1911:00 381) (11.9 "C) 
GH_FR! 19-4330-0154 20 A!Jll-19 21 A!Jll-!9 n· i\Bh {15"C) 

EV_fiC1 12-o628-2129 20 AUg-19 09:45 2! AIJ!)-19 11 :oo 38h (.14.6 •C) 

EV_MC2 17-:!243•2958 20 Aug-19 10:55 2! A!Jg'i!) 11:00 37h (14.7 'C) 

CM_MC2 1£..3121-5896 2.0 Aug·1911:17 :21 Aug-1911;00 37h (10.S 'C) 

LC_LCOSSLCC 12-81-77-2482 2UAug-1S09:53 21 Aug·1911:00 38h (i3.3 "C) 

LC_LC3 HJ-3790-9462 20-Aug-19 0:9~30 "21-Aug-19- 11:00 38h (11.9 'C) 
LC_DCDS 10-3223-9303 20Aug-19 21 Aug-19 ~\<.zi£;'48h{13.4"C} 

LC_LCS 12-2319-1594 2:0 Aug-i:9 10:32 21 Aug·-19 i 1:00 31h ( 12.1 'C) 

Sample Code Materfal Typa Sample Source Statton Location _Lal/Long 
Contml20 Water Sample TBckCoal Ltd Cu Control20: ug/L 

FR_FRCP1 Water Sample Teck Coal Ltd FR_FRCPI_MON _ 21ll9•08 

FR_FRABCH WalerSample Teck Coal Ltd FR_FRABCH _MON _ 20)9· 

GH_FR! Water Sample T eck Coal Ltd GH]R1_WS_2019-08.20_ 

EV_HC! Water Sample Teck Coal L!d EV_HCI_WS~2019_03:_W 
EV_MC2 Wa_t(;!r Sam pte Teck COal Ud EV_MC2_WS_20!9_Q3_W 

CM_MC2 Water Sampie- Teck Coal Ud CM_MC2_WS~2019·08-20 
LC _ LCOSSLCG Water-sample Tack Coal Ltd LG _LCDSSLCG __ WS _2019 
LC __ LC3 Water Sample TeckCoaf Ud LC,_LC3_WS_20!1Hl8'19_. 
LC_DCDS Water Sample: Teck Coal Ud LG_DCDS. WS_2019-08·1 
LC __ LCS Wate-r Sample Teck Coal Ltd LC." LC5 _ WS _201 9·08·19_ 

Fisher Exact{Sonferrcnt-•H6lm iftt. 

s~mptol vs $amp!ell Tes1$1l!t !'·Type P·Yalue 0-ecfsion(a:S~M 

t.-~thod Control FR_FRCP! 1.0000 Exact 1.0000 Non~Stgrl!ficant Effect 
\ 7.'.J .UC: FR_FRABCH 0.5000 Exact 1.0000 Non-Slgniftcant Et-fect 

co~'·~ GH_FR1 0.5000 Exact LOOOO Non-Significant Effect 
EV_HC1 1.0000 Exact t.OOOO Non~Significant Effi>ct 
EV_MC2 0.5000 Exact 1.0000 Nort-Signlficant Effect 
CM_MC2 0.5000 Exact 1.0000 Non-Slgo-fficant Effect 
LC_LCOSSLCC 1.0000 Exact 1.0000 Non-Stgniffcahl Effect 
LC.LG:l 1.0000 Exact 1.0000 Non:··S!gnffJt:ant Effect 
LC~DCDS 0-5000 Exact 1,0000 Non-Sig:r'lif.cant Effect 
LC_LCS i.OOOO Exact 1.0000 Non~SignifJCaht Effect 

twx!Uary Tests 

.Mr1bute Test Test Stat Crm-eal P-Value Oacislon(a:-S%) 
Bdr-sme. Value Grubbs Extreme Value T{:tst 2.54 3.076 0.3757 No OirtHet$- Detected 
Conl.rot Trend Mann-Kendall Trend Test 2.54 1.0000 Non-Significant Trend ln Con!(ols 

003-581·756-9 CETisruvi.9A1i Analysi:_..:.)S 



CET!S Analytical Report Report Date: 21 Nov-19 11:46 (p 2 of 3) 

T~St Code;TD~ COiilfo1 A I 05~8534-7552 

Fathead-minnow (Plmephates prome-las) 3Z-d survival and growth test Naumus- Envfronmentai Calgary 

Analysis ID: 02~2964'6978 

21 NOv-19 11:45 

Oata Summary 

sample Code 

Control20 MC 
FR]flGP1 

FR"FF!At!CH 
GH]R1 
EV_HC1 
EV_MC2 

CM_MC2 
lC_LGDSSLCC 
LC_lC3 
LC_DCDS 
LC •• LC5 

Hatch Rate Peta!t 

Sample Code 
Control20 MC 

FR_FRGPJ 

FR_FRABCH 

GH_fRt 
EV~.HC1 

EV~MC2 

CM_MC2 

lC~LCDSSLCC 

LC_lC3 

lC_DCDS 

LC_LC5 

Hatch Rate BJncmlals 

Sample: Code 
CorHrol20 MC 

FR_FRCP1 

FR~FAABCH 

GH .. ,FRi 

EV_HC1 

EV_MC2 

CM_MC2 

LC _LCOSSLCC 

LC .. LC3 

LC DCDS 

LC_LCS 

Ei1dPolrrt: l·l'atch Rate 
AnBYysfs:. STP 2>:1'< Contingency Tables 

NR R NA+R PropNR PrOpR 

60 0 60 1 0 

1lO 0 60 1 0 
59" 60 0.9833 0.01567 

5!1 60 0.9833 0.01567 

60 0 60 ' 0 
59 60 0.98..'3 0.01567 
59- 60 O.W33 0.01667 
60 0 00 1 0 
60 0 60 1 a 
5S 1 60 0.9833 O.O!B67 

00 0 60 1 0 

Rep 1 Ri!p 2 Bep3 !:Jep4 

1.0000 1.0000 1.0000 1.0000 

1.0000 toooo 1.0000 1.0000 
t .-oooo 1.0000 1.0000 OJ:}33S 

1.0000 1.0000 0.9333 1.0000 

1.0000 1.0000 !.0000 1.0000 

1.0000 M333 1 J}OOO 1.0000 

M:l33 LOOOO 1.0000 1.0000 

·1.0000 1.0000 !.0000 1.0000 

i .0000 1.0000 T.OOOO 1.0000 

0.!1333 1.0000 1.0000 1.0000 

1.0000 !.0000 1.0000 1.0000 

Rep 1 Rep2 flep3 Rep4 

15/15 15/15 15/15 15/15 

15115 15/15 15/15 t5}15 

15/15 15/15 15!15 14/15 

15/15 15/15 14115 15/15 

iSf15 15115 15!15 15115 

15/15 t4/15 i5/i5 15/15 

14/15 15115 15!15 15/15 

15115 15/15 15/15 15/iS 

15115 15115 15/15 15!15 
141!5 15jt5 i5i15 15/15 
iS/15 1Sit5 15/15 15/15 

CETtS'"' v1.9A.11 

CETIS Votsfon: CETISvi 2i4 
status-Levef: 

%Effect 
0.0% 

o:o% 
H7~ 
1.67% 

0,0% 

1;67% 

i,67% 
0.0% 

0.0% 
u;7% 
0.0% 

Analyst: ~.:oS 



003-SSi-756-9 CETISmv1.9A.1t 



CETIS Analytical Report 

Analysis lD: 04-7445-9950 
Ani:tryzedt 09 oec-1914;22 

aatch [0~ 00-'67'56-6431 
Start Date: 22 A.ug-19 

Entting- Dale: .-23 Sep:-i 9 
lest Length_; $2d. Oh 

Samptecode 
C0r;trol20 

FR]RCP! 
fR_FRABCH 
GH_F'Rl 
EV~HC1 

EV_MC2 

GM_MC2 

LC_LCDSSLGC 

LC_LC3 

LC_DCDS 

LC_LG5 

Sample Code-
Cont~ol20 

FR_FRCP! 

FR_FRABCH 

GH.fR1 
EVJ'!Ct 
EV_MC2 

CM_MC2 

LG _LCDSSLCC 

LC:_LC3· 

LC_DcbS 

LC_LCS 

Saruptti ID 
!8-3854'4317 

04-803H392 

14·5092' 7561 
i 9--4330·0 154 

12-{)628-2120 

17 -3243·2958 

!6.$121,5896 

12-817(o2482 

10.:!790$1;\62 
1 0·3223,9303 

j 2.;2319-1594 

Matertaf Type 

WaH!J Sample 

Water_Sample 

Wal~r S.mple 
Water .Sample 
Water:-Sarrij:i!c: 
Wat:er-'~friple 

Watet-Sa1npl$ 

wa:rer Sampta 
Water sample 
WatSr'S&mple 

WaJer Sample 

:tli'I~Pohit~ t>Aea:rtDty Siom-ass-mg 
AI181ysiS~ Parame-tric-Two Sample 

Report Date: 
Test CocletrD~ 

090ec-t914:23 {p 1 of 3) 

Corltrcil A I 05-13534-7552 

~autl!tJS-'Ei'l,vf~Ohmen·ta_l _Calgary 

. .CE"fiS--:ifetsion: ·--cETISv1 ,9A 
statu's :Level: 

leSt Type-: Suriivai-Oev\\!JQ!)tn:i$ni·Growth

!'rotoco!: ASTM E12'4l-<l5 (2013) 

--spe-cltl:s:· Plmnphali:JS Promela:S 

AnalYst; Stepharti_e Schiffer 

Oifuent: Slte watef 

-:Srlne; 
TaXOn; Actir'ioptery-Qli 

S.niplo oal~ Receipt orne 
22 Aug-19 22Aug_-lS'f""-'W 

:10 Aug-Hi os:iS 21 A\rlJ'ci9 1 1:oo 

20 Aug-19 09:46 21 Aug-1s11:oo 

20 Aug-19 21 Aug~ iS- iYV-J 

20 AUg:19 09-:45 2t.Aug-19t1:00 

20 Aug-iS 10:55 21'.Aug·19-11:00 

20 Aug-·1£! 11_:_17' 21 Aug-191!:00 .. 

20'Aug-'1£f09:5-3 2i Aug~ fS it:OO 

20 Aug-19 W.30 21 Aug-19 i 1:00 

20 Aug-19 21 Aug-19 t't \;$) 

20Aug-1910:32 21 Aug-1911:00 

Te_cl\ Coal L{d 

TeCkCoa! Ud 

T eck Coal Lid 

Tack Coal Ltd 

Teck Goal Ltd 
Teck Coal Ltd 

Tee!< Coal Ltd 
Teck Cool Ltd 

Teck Coal Ltd 

Teck Coal- Ud 

Teck Coal ltd 

SOi.itt:e-: Aqtiatic ·e-k;sysi.ems,-CA- ~gi!-: 

sample-Age-
nta Teck Coal Ltd 

40h (ii.3 'C) 
38h (1 i .9 'CJ 

48h (15 'C) 

3Bh (! 4.6 'C) 

37h (14.7 'G) 

!>7h (10.8 'C) 
38fT (!3,3 'C) 

38h ( 11 Jl 'C) 

48h (13.4 'G) 

37h (12.1 'C) 

Cu Contrqt 20-ug/L 

FR_FRCPi~MON_201!iHJ!l 

FR_;FMBCH:._MON_2019-o 

GH_FR1_WS_2019-00·20_ 

EV_HC1_WS_2019_Q3_W 

EV_MG2_WS,,20l9_Q3_W 

CM_MC2 .. WS_2019-08-20 

LC_LCDSSLGC,,WS_2019' 

LC_LC3 .. WS~2019·08-l9_ 

LC:._DCDS._I¥s_2019-08-19 

LC_LC5_WS_2019'08-t9_. 

Project 

Data Tr~sform All Hyp Companson Re$Ult PMSO 
Untransformod 

Equal Vartanee t Two-Saffipfe Test 

sample! VS Sample-If Test Stat Critical 
Meth-od Conlrof FfLFRCP1~ 2.855 L943 

FF!J''RABCH 1.45~ 1 .943-
GK_FF!l 1.014 1.943 
EV_tlC1'" 2.02 1.943 
EV.cMC2 1.51-4 1.943 
CM_MC2' !0.71 1.943 
LC _LCDSSLCC• 4.778 1.943 

LC_LC3 1,104 1,943 
LC_DCDS" 3.072 1.943 
LC._LCS• 3Jl{)6 1.943 

003.SS1-756'9 

MSD OF P-Type 

0.244 6 CDF 
0.234 6 CDF 

0.236 6 CDF 
0.3-58 6 COF 
0..348 6 CDF 
0.19:5 6 CDF 
0,260 6 CDF 
0.195 6 C\JF 
0.355 6 CDF 
0.201 6 CDF 

CETIS"' vl-9.4.11 

FR .._FRCP-1 talle<f'lrte.an dry bf-omass-mg 

FR_FRABCH passed mean dry biomass-mg 

G"H_FR1 passed m:ean dry bioniass-mg 

EV _HC1- faired meB<l dry biomsss-mg 
EV_MC2 pasSed mean dry biomass-mg 
cM-.J.4C2 taBOO mean ~ty biomass-tng 
LC~LCOSSLCC failed:rn~n dry b!omaSs·mg 

LC _LC3 passed me'an <lry biomass,..mg 

LC_DCOS failed mean dry bfomass-mg 

LC _ LC5 failed mean dry biomass-mg 

P-Va!ue Oet,ision{a:-~.4) 

0.0145 Signific-ant _Effect 
0.0982 Nan-Si~rnitica'nt Effect 
0.1749 NOn-Significant Eff-ed 
0,0450 Sign'ificant Effect 
0:0904 Non-SignWcant Effsct 
2.0E-05 S!9ni!icam Effect 
0.0015 Stgnlftcant Effe-ct 

0.1896 Non~Slgrrifi;:;ant Effect 
0.01119 Significant Effect 
0.0045 Sig-nifican1'€ffect 

8.26% 

8.26"£ 

8:.26% 

8.2-6% 

8,26% 

8,26%: 

8,:26% 

8.26% 

826% 
8.26% 

~ 
Analyst_ S.$ _ DA' ~- 2--7;.j lef 



CETIS Analytical Report 

Fidhead.rttltihow_-(PfmGphtif~- firomelas):32~ survival and grc>wth -test 

Analysis lO:- 04-7445-9956 
Arta!yzad~ 09 Dec-19-'14:22 

EnttPOfrit:- Moo.l:! Dry Biomass-my 
An~txSrS: pammetf!c~t\ro samj)ie 

Auxiliary Tests 

AttribUte Test Test.Stat 
Extreme Va!U\1! ~rulJbs Extrmne varue- Jest 2.193 
C¢t'!tr6f Trend -~SnrrKeridiil{TtSnd Ti:st 2.193 

ANOVATable 

source snm -Squares Mean Square ... OF 
Between 3.66229 0,36623 10 
Error 1.58208 0,0479418 3S 
Total . 5,24437 43 

Olstrlbuttonal Tests 

Attribute Test TostSt•t 
Variances Bartlett _Equality of variance Test 8.407 
DistribUtion Shapiro··Wi1k-W NormalityTBst 0.9842 

Mean Dry BJomass--mg Summary 

Sa.nlpte Code:, -count M!an 95% LCL 95%UCL 

Control20 MG 4 '~431 2.189 2J593 
FR~ffiCP1 4 2.073 1.77 2.375 
FR_FRASGH 4 2.257 1.978 2.535 
GH_FR1 4 z:3os 2.023 2.593 
EV_HCt 4 2.061 1.54-i 2.562 
EV~MG2 4 2,18 1.653 2.007 
GM_MG2 4 -1.359 1.178 1.541 
LG_LGDSSLGC 4 1.792 1.456 2.127 
LG_LG3 4 2.32 2.138 2.503 
LG_OCDS 4 1.869 1.35 :2.389 
LC~LC5 4 2,038 1.839 2.237 

Mean Dry Biomass-mg Detail 

sample Code Repl· Rop2 Rep3 Re-p4 
eomro120 MC 2.442 z,;;Q<I 2.319 2.66 

FR_FRGP! 2.049 1.!377 2.031 2.333 

FR_FRABCH 2.100 2. 14!l 2.191 2.518 

GH_FR1 2.381 2.394 2.416 2.04 

EVc_HG1 L935 2.205 1.676 2.43 
EV_MC2. 2.181 1.743 2.197 2.518 

GM_MC2 L-417 1.252 1277 1.491 
LG_LGOSSLGC M1 1.59 Ul813 2.078 
LG_LG3 2<247 23s3 2.4-49 2.203 
LC_OG&S lc554 1.955 1,679 2.29 
LC_LG5 2.086 2,D56 2.149 1.859 

CrttlOOI 
3.076 

FStat 
7.639 

CtiUCal 
23,21 
0.9295 

M-edhttl 

2"38' 

2.04 
2.18 

2.388 

2.07 
2.189 
1.347 

1.749 

2.315 
1.811 
2.071 

003-581·756·9 CE:T{S >>t v1.S.4, 11 

R~port Date: 
T-est Code/10: 

09 Oec·1914:23 (p 2o! 3) 
Controi_AJ 05-£534~7552 

CETIS \lerl!lon: . GET1Sv1.9.4 

Stalusb\lel: 1 

P·Vaiue Oe-cisfon{a:S%) 

1.0000 No Outliers Detectmt 
0.1$91 Non-Significant Trend in &.Jntfols 

p .. Value oer:{~ion{ci;!i%) 

3.7E•06 Significant Effect 

PNatue bilelsion(tJ::1%) 

0.5£91 EQual Varfa)iC:es 
0.1995 NOrmal Distribution 

Min Max std err CV% %Effect 
~,;j\)4 2:66 0.08231 6.77% o,oo% 
t.rm 2.333 0;0!349 9.fS% 14,75% 
2.148 2.518 o.oars 7.76% 7.18% 

2.04 2.416 OJl8956 7:76% 5.07% 

1.676 2.43 0.1836 15.87% 15.21% 

1.743 2.518 0.1592 14.74% !1.16% 
1252 1.491 0.05898 13.3l3'1-h 44.\)9% 

1,59 2.078 0.1056 1 t.79% 26.31%-

2.203 2.449 0.05739 4.95% 4.56% 
1.554 2.29 .0.1633 17.47% 23:11'?b 

1.859 2.149 (l.0!\255 6.14% -16i19% 

~ 
Analyst ___ _ QA:,_.p.a.-2-?) i.tf 



CETfS Analytical Report Rep-ort Date; 09 Dec-iS 14:23 {p 3 of 3} 
Test C-ode/tO: Conlrof..;._A I 05-8534· 7552 

--------------------------------------------~~~·~----

Analysis !D: Q~744S-9950 

Ana!)&led: 09 Dec-1914:22 

GraphJcs 

tndpotnt: Mean Dry atomas!Ni\g 
Arnltysis: PaJametflc-'two Sampte 

1l7. 

,, 

CETfSTM v1.ftA, l i 

NautilUs EnVironment-at Calgary 

CETISVOtslon:. CETISVJ .9.4 
Status UntcSt: 



CETIS Analytical Report R~part Pate; 
T$1 Codi!IIO: 

22 Ncv~19 11:50 lp 1 of 3) 

Coritro! _A J 05-8534~7552: 

Fathead minnow {Pfmephtdes promefas) :32-d surVival and_ growth test NauUluS:-Envlronmentaf Calgary 

Anafysfs 10: 08·0{)59~o-ns 

Analyzed: 22 Nov-191t:46 

Batch 10: 00-6756-6431 

E:lidpoint: length 
MatySf&: Paramet;ic-Two Sample 

Test Type: Survival~Devefopment·Growlh 

-Pro_toc-ol:- ASTM E124t·05- {201_3} 

CETIS Version: CETISV1SA 

status ~Ve-f: 1 

Analyst: Slephanie Schiffer 
Diluent: SUe water 
arlne:· 

start Date: 22 Aug~19 

Ertdihg oate~- 23 SBt1~19 

Tost Length: 32d on 
-Spectes~ 

·TaXon: 
Pitnepha!es- pro-mefas 
Actinopu:rygii sourc~ Aquatic-SiOSysterns, CA ~ 

Sample COde 
control2iJ 

F'R__FRCPl 

FF!_FRABCH 

GfCF'R1 
EVjiCI 

EV~MC2 

CM~MC2 

LC _LCDSSLCC 

LC_LC3 

LC_DCDS 

LC_LCS 

Ctmlroi2o 
FRJ'RCP1 

FR~FRABCH 

GH_FR1 

EV_HC1 

EV~MG2 

CMJ<!C2 
LC_LCDSSLCC 

u:;_LC3 
LC_!:lCDS 
LC_LC5 

Data Transform 

Untransformed 

18~5654,-43.17 

04<!034-7392 

14-5092'75$7 
19-433G-0154 

12.0028~2129 

17-3243-29"-S 

1S,"!:tl-s8Qil 

12-8117~24$2 

10-"'00'9462 
1 0-3223-9303 

12-23jll-1594 

Wafer-Sample 
Wat:er:Sa:mpte 
Watef- Samp!e 
water sample 
Wat'i!!i:rSarilp!e 

Wat$ Sample 

Watl$f.-$amp!e 

WaterS~p!e 

Water Sample 
Water Sample 

Water Sample 

Sampte-Dlrte: 
22-Aug:..lg, 

20=Aug-fsroa:-1s 
20 />,ug-1 9 09:46 

20 Aug-19 

Recelpt-oate 

22Aug~19 

21 AUg-_.:19-11:00 

21 Aug-1911:00 

21 Aug'19 '' 0J 
21 Aug-19!1:00 

21 Aug--191i;OO 

2j'f<dgcjg 11:00 
21 1\Ug,jg 11:00 

Sample-Age 

:nfa 
4llh p1 .3 •c) 
38h (11 ,9 'C) 
4$h(i5 'G) 
SB!l (14<6 'C) 

3Th (14.7 'C) 

~/h {lll.B 'C) 

38h (13.3 'C) 

Cffent Name 

Tacit Coal Ltd 

20 Aug~ts 09:45 

20 ""~"19 10:55 
2b /lug-19lk17 
20Aug-l!l'09:53 

20 Aug-1gQS:30 
20 Aug-19 

20Au>r1910:32 

21 Augcjg 11:00 3Sh (!l.ll 'C) 
21 Aug-19 !Lvv 48h (13.4 'C) 

21 Aug-19 11;00 3Th (12.1'C) 

Sample-Souree 

reck Coafltd 
ted< Coall:1d 
ieCk Coal Ltd 

Teck Coal ltd 
TeckCoafUd 
T ock Coal Ltd 

Teck Coal Ud 

T eel< Coal l-Id 

1 eCk Coal Ltd 
Teck Coal ltd 
TeckCMILil:l 

Cu oContn::» 20 og,'L 
FR:_FRCP1_MON_2019-08 

FRJRAsCH~MON~2019' 
GH_FR1_ WSe,2019-0B-20_. 

EV_HC1_WS_2019_03_W 

EV _M02_WS_2019_03_W 

CM._MC2_ WS _2019-08-20 

LC_LCDSSLCC_WS_2019 

LC_Lrn~WSc2019-0B-19_ 

LC_DCDS_WS_2019'-<l!H 

LC_LC5_WS_,2019-0B-19~. 

A!t Hyp 

C>T FH~FRCP1-passed length 

FR _FRASCH pJlS!<OO length 
GH_FR1 pasSed !cnQth 
EV:__ HCl passed l,!Jn_lllh 
EV _ MC2 pa1;soo length 

CM_MC2 passe<~ length 
LC_LCDSSLCC passed length 

LC..:... LC3 passed tength

LC_OCDS passed lerigth 
LC _ LCS passe<! length 

Unequal Variance .t lwovSamp~e Test 

Samplot YS SampleU TestS:tat Critical MSO OF PvTyp-e P·Value Oectsfon{-o:!5%) 
Method Control Ff1_FRCP1 -1.004 2.353 uos 3 CDF 0.9234 Non--Signif!can1 Effect 

FRfRABCH ·1,233 2.353 1.412 3 CDF 0$474 Nor;..SignifiCant Etled 

GH_FR1 -0.7£39 2.353 0.678 3 CDF 0_7498 Non-Significant Effect 

EVJ'!C1 -0.£572 2-015 0.314 5 CDF 0.7300 Norj-Slgnificant Effect 
EV_MC2 -0.$00 2.353 0.941 3 CDF 0,7756 Non-Significant Bkn::t 
CM_MC2 -2.575 2,353 2.537 3 CDF 0.9589 Non-Significant Effet:t 
LC_LCDSSLCC -1,441 2,353 0.702 3 CDF 0;8774 Non-Stgnlftcant Effect 
LC_LC3 -2.941 2-015 0,331 5 CDF 0,9839 Non-Signifrcant Effect 
LC_DCDS 1.56 2.015 0_300 5 CDF 0.0898 Non..Slgntficant Effect 
LC_LC5 1,23 2.132 0.581 4 CDF 0,1400 Non-Significant Effect 

00&-581-756-9 CETIS'" v1.9A.i1 Analyst~-~-

5,69% 

5J1SCk 
5.~-b 

5.$9% 

5.69:'..& 

5;69% 

5.6s:-'k 
5.69"}., 

5.69% 

5.69% 

$ 
QA; .!Je?: ??J/)4 



CET!S Analytical Report 

Fatf\ead·rn-lnnow (Prmephales promelas)-J2:..;d survival and growtl:l test 

Analysis 10: 08·0659·0773 End:potnt: Length 
Anatyze·d: 22 Nov-"1 g.·n :46 Analytl_s: __ Pataroettic-Tm.Sampfa 

AuXUiary Tests 

Attribute:- T&l!t Test··Stat Crltlcal 
Extreme-Value GrubbS El<treme Value Test 3.282 3:076 
ControFTrend -Manfi-Ken'daU Trend Test 32132 

ANOVATable 

source: Sum Squares Mean square OF F Stilt 
Betv¥een 28.-5415 2.85415 10 3:7 
Error 25.4532 0,771308 33 
Total 53.9947 43 

Distrlbutronal Tests 

AUNbuta Test Test. stat Critical 
Vaffances Bartlett Equality of Variance Test 31,31 23.21 
Distribution Shapiro-Wilk W Normality Tes! o,9472 009295 

Length-Summary 

somp!a COde COttnt Mean 9$%lCL :9s%·ucL Mtftllan 
Control20 MG 4 10.2 9,$4 10.54 1024· 

FRfRCPi 4 11.09 9,6;39 12.55 11.18 
FR_FRABCH 4 l0.94 9.06 12,82 10.5·1 
GH_FR1 4 10.42 9',567 11.27 10,38 
E:v.,:HC1 4 10.3 9.937 10.S7 10.34 
EV_MC2 4 .10,55 9.32 1L78 10.39 
CM_MC2 4 12.97 9.561 16.39 12.7 
LC_LCDSSLGC 4 10.£:> 9.742 1 i li2 10.85 
LC_LC3 4 10,68 10.28 11.06 10.66 
LC_DCDS 4 9,967 9.632 10,3 9.995 
LC_LCS 4 9.8$ 9.066 10.66 9.92. 

Length OelaH 

sam pte COde l'tep t R_ep:2 R'op a Rop4 
Cont~oi:?O MC to.4 9.9'3 10,14 1.0.33 

FR~FR'GP1 12 10 10.7 11.67 
FA _FRASCH 10,7 i::t67 ro.os 10,.31 

GH~FR1 11 10 10·~75 9.93 

EV_l-lCi 10.27 10.4 10 10.54 
EV~MC2 9.92 1t.5 9.92 10.85 
CM_MC2 14 11 i1.4 15.5 
LC_LCDSSLCC 11 9.82 10.7 i 1 
LC~l.c:J 10.73 il iO,O 10.4 
LC_DCDS 10.14 9.S5 9.73 10.15 
LC_LCs 10.42 992 9.2 9.92 

CETISTM V1.9A 11 

Report t»l:te: 
T .. ! COdl!/!0: 

22 NOV-19 11:50 (p 2 of 3) 
ConlroLA! 05·8534-7552 

CETIS Verston; CETlSV1 .9.4 
Status;Levef: 1 

P..Vahie Decisicrn(o:S%} 
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SUMMARY 

Summaries of sample information and toxicity test results of samples collected from the Elk Valley 

to meet requirements of BC Ministry of Environment and Climate Change Strategy permit number 

107517 quarterly toxicity testing program in the fourth quarter of 2019 are provided in the tables 

below.  

  

 

Sample and Test Type Information 

Sample IDs 

FR_UFR1 (site  control), GH_ER2 (site control), CM_MC1 (site 

control), LC_SLC (site control), FR_FRABCH, FR_FRCP1, 

GH_FR1, GH_ERC, CM_MC2, RG_MIDAG*, EV_MC2 , EV_HC1, 

LC_DCDS, LC_LC3, LC_LC5, LC_LCDSSLCC  

Sample collection dates November 12, 19, 26 and December 3, 10, 2019 

Sample receipt dates One day after sample collection  

Sample receipt temperatures Ranged from 0.0 to 2.6°C 

Test types 

Ceriodaphnia dubia 7-d survival and reproduction# 

Pseudokirchneriella subcapitata 72-h growth inhibition 

Hyalella azteca 28-d survival and growth 

Oncorhynchus mykiss (rainbow trout) embryo-alevin 

development 

* Not tested with P. subcapitata or O. mykiss. 

# Test extended to 8 days to provide additional information on reproduction patterns.  
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Summary of Results 

Endpoint 

Mean ± SD 

Laboratory  

Control 

FR_UFR1 

 (Site Control) 

GH_ER2 

(Site Control) 

CM_MC1  

(Site Control) 

LC_SLC  

(Site Control) 

C. dubia      

Survival (%) 100 50 *, †, ‡, § 100 100 100 

Reproduction  20.8 ± 3.4 14.4 ± 8.5 *, † 20.4 ± 5.0 18.1 ± 4.6 17.2 ± 6.0 

P. subcapitata      

Cell yield  

(x 104 cells/mL) 
40.6 ± 3.4 121.6 ± 7.9 113.4 ± 7.7 117.9 ± 8.3 113.6 ± 11.6 

H. azteca      

Survival (%) 96.0 ± 8.9 94.0 ± 8.9 96.0 ± 8.9 92.0 ± 11.0 84.0 ± 20.7 

Dry weight (mg) 0.39 ± 0.18 0.56 ± 0.21 0.23 ± 0.09 # 0.37 ± 0.20 0.32 ± 0.26 

O. mykiss      

Survival (%) 90.0 ± 8.8 91.1 ± 6.9 91.1 ± 8.4 86.7 ± 8.8 87.5 ± 10.1 

Viability (%) 88.9 ± 9.6 86.7 ± 12.0 86.7± 3.3 78.9 ± 13.5 81.9 ± 10.6 

Length (mm) 21.2 ± 0.5 20.8 ± 0.9 19.6 ± 0.3 21.0 ± 1.2 20.9 ± 1.0 

Wet weight (mg) 102.7 ± 9.9 102.6 ± 8.8 96.6 ± 8.0 102.5 ± 2.7 107.3 ± 7.8 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 

# Result was significantly lower than the FR_UFR1 site control  

† Result was significantly lower than the GH_ER2 site control 

‡ Result was significantly lower than the CM_MC1 site control 

§ Result was significantly lower than the LC_SLC site control 
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Summary of Results (continued) 

Endpoint 
Mean ± SD  

FR_FRABCH FR_FRCP1 GH_FR1 GH_ERC CM_MC2 RG_MIDAG 

C. dubia       

Survival (%) 90 90 100 90 90 100 

Reproduction 16.9 ± 3.6 *, † 17.4 ± 4.2 * 20.0 ± 4.6 18.1 ± 3.7 17.9 ± 3.8 * 20.7 ± 3.1 

P. subcapitata       

Cell Yield (x 104 cells/mL) 103.5 ± 7.2 #, ‡ 103.8 ± 10.0 #, ‡ 119.5 ± 8.2 124.8 ± 4.1 111.5 ± 6.0 NT 

H. azteca       

Survival (%) 84.0 ± 25.1 92.0 ± 4.5 92.0 ± 11.0 84.0 ± 20.7 76.0 ± 26.1 † 94.0 ± 8.9 

Dry weight (mg) 0.44 ± 0.18 0.14 ± 0.0.3 *, #, ‡ 0.41 ± 0.11 0.29 ± 0.19 # 0.21 ± 0.02 *, # 0.32 ± 0.27 

O. mykiss       

Survival (%) 75.4 ± 9.9 #, † 80.9 ± 3.7 62.1 ± 14.3 *, #, †, ‡, § 89.8 ± 8.9 73.3 ± 8.8 *, #, † NT 

Viability (%) 72.0 ± 6.6 * 76.4 ± 3.8 57.4 ± 12.2 *, #, †, ‡, § 85.3 ± 10.5 66.7 ± 3.3 *, #, † NT 

Length (mm) 20.9 ± 0.7 19.5 ± 1.7 21.0 ± 0.9 20.9 ± 0.8 21.0 ± 0.7 NT 

Wet weight (mg) 102.8 ± 11.8 98.1 ± 11.9 112.0 ± 18.7 106.5 ± 4.1 107.5 ± 8.3 NT 

SD = Standard Deviation, NT=Not Tested 

* Result was significantly lower than the laboratory control 

# Result was significantly lower than the FR_UFR1 site control  

† Result was significantly lower than the GH_ER2 site control 

‡ Result was significantly lower than the CM_MC1 site control 

§ Result was significantly lower than the LC_SLC site control 
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Summary of Results (continued) 

Endpoint 
Mean ± SD 

EV_MC2 EV_HC1 LC_DCDS LC_LC3 LC_LC5 LC_LCDSSLCC 

C. dubia       

Survival (%) 80 90 90 90 100 100 

Reproduction 21.2 ± 1.8 21.9 ± 2.2 20.9 ± 3.7 15.8 ± 4.5 *, † 21.6 ± 2.6 18.2 ± 3.5 

P. subcapitata       

Cell Yield (x 104 cells/mL) 106.8 ± 3.5 # 115.8 ± 3.9 120.0 ± 7.0 122.8 ± 8.5 129.8 ± 8.5 104.0 ± 10.0 #, ‡ 

H. azteca       

Survival (%) 94.0 ± 8.9 82.0 ± 34.9 34.0 ± 31.3 *, #, †, ‡, § 64.0 ± 43.4 *, #, †, ‡ 72.0 ± 22.8 *, #, † 70.0 ± 33.9 *, #, † 

Dry weight (mg) 0.33 ± 0.16 # 0.28 ± 0.23 # 0.20 ± 0.12 # 0.60 ± 0.1 0.26 ± 0.22 0.33 ± 0.20 

O. mykiss        

Survival (%) 72.2 ± 10.2*, #, † 80.0 ± 6.7 65.4 ± 8.0 *, #, †, ‡, § 81.4 ± 4.8 74.2 ± 4.7 #, † 80.8 ± 5.4 

Viability (%) 66.7 ± 6.7 *, #, † 76.7 ± 8.8 58.5 ± 11.5 *, #, †, ‡, § 73.7 ± 15.3 63.9 ± 11.1 *, #, † 76.4 ± 3.4 

Length (mm) 21.1 ± 0.5 21.2 ± 0.6 21.3 ± 0.8 21.3 ± 0.7 21.2 ± 0.8 21.8 ± 0.3 

Wet weight (mg) 103.6 ± 6.3 107.6 ± 2.6 107.6 ± 3.6 106.9 ± 10.2 103.9 ± 2.0 110.4 ± 3.0 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 

# Result was significantly lower than the FR_UFR1 site control  

† Result was significantly lower than the GH_ER2 site control 

‡ Result was significantly lower than the CM_MC1 site control 

§ Result was significantly lower than the LC_SLC site control 
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1.0 INTRODUCTION 

 

Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. (Teck) on samples collected 

from various locations in the Elk Valley as part of a quarterly toxicity testing program required 

under the BC Ministry of Environment and Climate Change Strategy permit number 107517.   

 

Stations sampled in the fourth quarter of 2019 are shown in Figure 1 and align with the integrated 

chronic toxicity testing program, which was designed to eliminate redundancy between Permit 

107517 Section 9.8 (ii) and Permit 106970 toxicity testing programs. The integrated program was 

approved by the BC Ministry of Environment and Climate Change Strategy on March 4, 2019 (BC 

ENV 2019). Test species required to be tested quarterly include a cladoceran (Ceriodaphnia dubia) 

and a unicellular green alga (Pseudokirchneriella subcapitata). Tests are also required on a semi-

annual basis using rainbow trout (Oncorhynchus mykiss; Q2 and Q4), an amphipod (Hyalella 

azteca; Q2 and Q4), and fathead minnows (Pimephales promelas; Q1 and Q3).  

 

Water samples used for testing were transported in 20-L plastic containers in coolers containing 

ice packs.  Samples were received at temperatures ranging from 0.0 to 2.6°C and were stored in 

the dark at 4  2C prior to testing. Table 1 summarizes the toxicity tests that were conducted on 

each sample as well as sample collection dates. Samples were collected weekly on the dates shown 

in Table 1 for the duration of the H. azteca and O. mykiss tests. All toxicity tests were conducted 

at the Nautilus Environmental laboratory in Burnaby, BC. 

 

This report presents the results of the toxicity tests. Copies of laboratory data sheets and printouts 

of statistical analyses are provided in Appendices A through D. The chain-of-custody forms are 

provided in Appendix E. Results of analytical chemistry that was performed on the samples tested 

in this program are uploaded by Teck to the Environmental Management System database. These 

samples were collected by Teck personnel at the same time the samples were collected for toxicity 

testing.  
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Figure 1. Chronic toxicity monitoring locations.
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Table 1. Summary of toxicity testing program. 

Sample ID 
EMS Location 

ID 
Species Tested Sample Collection Dates  

FR_UFR1 *  E300071 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

GH_ER2 * E300090 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

CM_MC1 *  E258937 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

LC_SLC * E282149 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

FR_FRABCH - 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

FR_FRCP1 E299272 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

GH_FR1 E200028 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

GH_ERC E258175 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

CM_MC2 E300091 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

RG_MIDAG - C. dubia and H. azteca 
November 12, 19, 26 and 

December 3, 2019 

EV_MC2 E102682 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

EV_HC1 E299270 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

LC_DCDS E291569 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

LC_LC3 E297110 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

LC_LC5 0200389 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

LC_LCDSSLCC E282149 
C. dubia, P. subcapitata, 

H. azteca and O. mykiss 

November 12, 19, 26 and 

December 3, 10, 2019 

* Site water controls  
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2.0 METHODS 

 

Methods for the toxicity tests using C. dubia, P. subcapitata, H. azteca, and O. mykiss are 

summarized in Tables 2 through 5.  Laboratory control water was 20% Perrier water prepared with 

deionized water for C. dubia; deionized water with supplemented nutrients for P. subcapitata; 

reconstituted water prepared by addition of reagent grade salts to dechlorinated Metro 

Vancouver municipal tap water for H. azteca according to a recipe provided in Environment 

Canada (2013); and dechlorinated Metro Vancouver municipal tap water for O. mykiss.  

 

For C. dubia, the test protocol specifies that test duration must be 7 ± 1 day, with the test being 

terminated on the day that at least 60% of control organisms have produced three broods. To 

provide additional information on reproduction patterns in the samples, and as requested by Teck, 

the tests were extended to 8 days, regardless of when 60% of controls had produced three broods. 

However, the results reported below were calculated based on the specifications of the test 

method, which in this case was based on the reproduction that had been observed up to Day 7 

of exposure. The additional information on reproduction up to Day 8 of exposure is available in 

Appendix A. 

 

For the H. azteca tests, all site waters were supplemented with 25 mg/L chloride and 0.02 mg/L 

bromide using NaCl and NaBr, respectively, according to recommendations by the Hyalella 

Advisory Group (chaired by Chris Ingersoll, USGS) (Norberg-King et al., 2014), since insufficient 

concentrations of these halides are known to impair growth of this species. The laboratory control 

water contained approximately 75 mg/L chloride and 0.8 mg/L bromide. 

 

As requested by Teck, site waters used in tests with O. mykiss were amended with 20 µg/L copper 

to reduce potential for confounding effects from microbial growth. Rainbow trout embryo-alevin 

tests were performed using a blocked design (i.e., eggs from one fish were used for replicate A of 

each test concentration, eggs from the second fish for replicate B, and so on). The blocked design 

approach was a planned deviation from the Environment Canada test method, which indicates 

that the eggs should be pooled prior to testing.  However, this modification is considered 

appropriate because it reduces the risk of non-viable eggs from a single fish affecting the results 

of the entire test. 

 

Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013), and involved 

comparison of results to both the laboratory and site water controls. 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 

Organism source In-house culture 

Organism age <24 hour old neonates, produced within a 12 hour window 

Test type Static-renewal 

Test duration 8 days1 

Test vessel 20-mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and TCC1 (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured at 

test initiation; survival and reproduction checked daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 

Statistical software CETIS Version 1.9.4 

Test endpoints Survival and reproduction 

Test acceptability criteria for controls 

≥80% survival; ≥15 young per surviving control producing three 

broods; ≥60% of controls producing three or more broods; no 

ephippia present 

Reference toxicant Sodium chloride (NaCl) 

1 Test duration was extended to 8 days to provide additional information on patterns of reproduction. Summarized data and calculated 

endpoints are based on results from Day 7, according to the standard test procedure; however, all of the data through 8 days are 

provided in Appendix A.  
2 TCC = Trout chow + cerophyl  
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Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Center, and originally isolated from Nivelta River, 

Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 
Full strength sample diluted to 95.2% (v/v) by addition of 

nutrients, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control and site control 

Number of organisms 10,000 cells/mL 

Control water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature and pH 

measured at test initiation; pH of two control wells measured at 

test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Statistical software CETIS Version 1.9.4 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 

when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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Table 4. Test conditions: Hyalella azteca survival and growth test. 

Test species Hyalella azteca 

Organism source Aquatic Research Organisms, NH 

Organism age 7- to 8-days old 

Test type Static-renewal 

Test duration 28 days 

Test vessel 375-mL glass container 

Test volume 300 mL 

Test concentrations 
100% (undiluted) samples amended with 25 mg/L Cl and 0.02 

mg/L Br, plus laboratory control 

Test replicates 5 per treatment 

Number of organisms 10 per replicate 

Control water 

Reconstituted water containing ~75 mg/L Cl and 0.8 mg/L Br 

(Environment Canada 2013). Samples were supplemented with 

25 mg/L Cl and 0.02 mg/L Br. 

Test solution renewal Twice daily (~80% renewal) 

Test temperature 23 ± 1°C 

Feeding 

1 mL of YCT daily to each container. Tetramin daily, with 

amounts increasing weekly; Week 1: 0.25 mg, Week 2: 0.5 mg, 

Week 3: 1 mg, Week 4: 1.5 mg in each test container. 

Light intensity 500 to 1000 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity measured upon arrival; hardness 

and alkalinity measured at test termination; total ammonia 

measured at test initiation and termination 

Test protocol 
Modified from US EPA (2000), as described in Norberg-King et 

al. (2014) 

Statistical software CETIS Version 1.9.4 

Test endpoints Survival and dry weight 

Test acceptability criteria for controls Mean control survival of 80%, dry weight 0.10 mg 

Reference toxicant Sodium chloride (NaCl) 
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Table 5. Test conditions: Oncorhynchus mykiss embryo-alevin development test. 

Test species Oncorhynchus mykiss 

Organism source Lyndon Fish Hatcheries, ON 

Gamete quality 

Small amount of water added to milt on a dry glass slide; 

verification of vigorous sperm motility using a compound 

microscope (100 X magnification) 

Organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration Test terminated 7 days after ≥50% of controls hatch 

Test vessel 4-L plastic containers 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations 
100% (undiluted sample) amended with 20 µg/L Cu, plus 

laboratory control 

Test replicates 4 per treatment 

Number of organisms 30 per replicate 

Control water Dechlorinated Metro Vancouver municipal tap water 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark; low intensity light used during solution renewals 

Aeration Continuous gentle aeration 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured 

upon arrival; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28 

Statistical software CETIS Version 1.9.4 

Test endpoint 
Survival, viability (which assesses incidence of deformities), 

length, wet weight  

Test acceptability criteria for controls ≥65% normally developed hatched fish 

Reference toxicant Sodium dodecyl sulphate (SDS) 
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3.0 RESULTS 

 

3.1 Ceriodaphnia dubia 

 

Results of the toxicity tests using C. dubia are provided in Table 6 and 7.  With the exception of 

FR_UFR1, survival and reproduction in the site water controls (GH_ER2, CM_MC1 and LC_SLC) 

performed similarly to the laboratory control. The Fording River site water control (FR_UFR1) 

produced an unusual result, in which there was 50% mortality, although the surviving organisms 

had no impairment of reproduction. To confirm whether this effect on survival was an anomalous 

response or a real toxicological effect, the sample was re-tested, and a sample that was collected 

from FR_UFR1 the following week was also tested for toxicity with C. dubia. Both the re-test of the 

initial sample and the test on the sample collected the following week showed no adverse effect 

(Table 7). Thus, it appears likely that this was an anomalous response, and it may be appropriate 

to exclude these data from the control range from the FR_UFR1 site and/or replace the data with 

data for the sample that was collected the following week. The cause of the adverse response 

could not be determined since it was not reproducible. 

 

There were no adverse effects on survival in any of the samples tested; survival ranged between 

80 and 100%. Significantly lower reproduction relative to the laboratory control was observed in 

samples from FR_FRABCH, FR_FRCP1, CM_MC2 and LC_LC3. There were also significantly lower 

levels of reproduction relative to GH_ER2 in samples FR_FRABCH and LC_LC3.  

 

3.2 Pseudokirchneriella subcapitata 

 

Results of the toxicity tests using P. subcapitata are provided in Table 8.  The site water controls 

FR_UFR1, GH_ER2, CM_MC1 and LC_SLC produced 2.8 to 3.0-fold greater growth than the 

laboratory control. This finding is not unusual, since the higher ionic strength associated with the 

site water controls would be expected to stimulate cell growth of this species relative to the very 

low ionic strength associated with the laboratory control water.   

 

There were no adverse effects on cell yield in any of the samples tested relative to the laboratory 

control. Stimulation of growth was observed in all samples tested compared to the laboratory 

control; percent stimulation ranged between 154.8% and 219.4%. Relative to the FR_UFR1 and 

CM_MC1 site water controls, there were significantly lower cell yields in samples FR_FRABCH, 

FR_FRCP1, and LC_LCDSSLCC. Furthermore, EV_MC2 was significantly reduced compared to 

FR_UFR1.  
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3.3 Hyalella azteca 

 

Results of the toxicity tests using H. azteca are provided in Table 9. Survival and dry weight in all 

four site water controls performed similarly to the laboratory control, indicating that there were 

no adverse effects associated with these upstream locations.  

 

Significantly lower survival relative to the laboratory control, FR_UFR1 and GH_ER2 was observed 

in samples from LC_DCDS, LC_LC3, LC_LC5 and LC_LCDSSLCC. Samples from LC_DCDS and LC_LC3 

also exhibited lower survival compared to the CM_MC1 site water and LC_DCDS had reduced 

survival relative to LC_SLC.  

 

Adverse effects on dry weight relative to the laboratory control occurred in samples from FR_CP1 

and CM_MC2. Decreases in dry weight relative to FR_UFR1 were observed in GH_ER2, FR_CP1, 

GH_ERC, CM_MC2, EV_MC2, EV_HC1, and LC_DCDS. FR_FRCP1 also had significantly lower dry 

weight compared to CM_MC1. 

 

3.4 Oncorhynchus mykiss 

 

Results of the toxicity tests using O. mykiss are provided in Table 10. Eggs in one of the four 

replicates, which originated from a single female, were considered non-viable, producing 

particularly poor results (near complete mortality within the first two weeks of exposure). Data 

from this replicate were excluded from the statistical analyses.    

 

The site water controls FR_UFR1, CM_MC1, GH_ER2 and LC_SLC performed similarly to the 

laboratory control for all endpoints (survival, viability, length, and wet weight), indicating that 

there were no adverse effects associated with the upstream site waters.  

 

Adverse effects on survival or viability relative to one or more of controls (laboratory or site water 

controls) were observed in samples from FR_FRABCH, GH_FR1, CM_MC2, EV_MC2, LC_DCDS and 

LC_LC5. Survival ranged between 62.1 and 91.1% and embryo viability ranged between 57.4 and 

88.9%.  

 

There were no adverse effects on length or wet weight in any sample relative to the controls. There 

were no observations of unusual behavior or microbial/fungal growth observed on fish exposed 

to any of the samples. A hatch rate was not calculated in these tests; however, the survival 

endpoint provides an appropriate measure of successful hatch, since the test is terminated shortly 

following hatch.  
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival 

(%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 20.8 ± 3.4 

FR_UFR1 (Site Control) 50 *,†,‡,§ 14.4 ± 8.5 *,† 

GH_ER2 (Site Control) 100 20.4 ± 5.0 

CM_MC1 (Site Control) 100 18.1 ± 4.6 

LC_SLC (Site Control) 100 17.2 ± 6.0 

FR_FRABCH 90 16.9 ± 3.6 *,† 

FR_FRCP1 90 17.4 ± 4.2 * 

GH_FR1 100 20.0 ± 4.6 

GH_ERC 90 18.1 ± 3.7 

CM_MC2 90 17.9 ± 3.8 * 

RG_MIDAG 100 20.7 ± 3.1 

EV_MC2 80 21.2 ± 1.8 

EV_HC1 90 21.9 ± 2.2 

LC_DCDS 90 20.9 ± 3.7 

LC_LC3 90 15.8 ± 4.5 *,† 

LC_LC5 100 21.6 ± 2.6 

LC_LCDSSLCC 100 18.2 ± 3.5 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 

† Result was significantly lower than the GH_ER2 site control 

‡ Result was significantly lower than the CM_MC1 site control 

§ Result was significantly lower than the LC_SLC site control 
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Table 7. Results: Ceriodaphnia dubia survival and reproduction tests on FR_UFR1 

samples. 

Sample ID 
Survival 

(%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 19.2 ± 3.6 

FR_UFR1 (Re-test of Week 1 sample) 1 100 18.8 ± 2.0 

FR_UFR1 (Week 2 sample) 100 18.5 ± 3.1 

SD = Standard Deviation 

1  Test was conducted outside of sample holding time to confirm the result for this sample presented in Table 6 
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Table 8. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104  cells/mL) 

(Mean  SD) 

Stimulation relative to 

laboratory control (%) 

Laboratory Control 40.6 ± 3.4 - 

FR_UFR1 (Site Control) 121.6 ± 7.9 199.4 

GH_ER2 (Site Control) 113.4 ± 7.7 179.1 

CM_MC1 (Site Control) 117.9 ± 8.3 190.2 

LC_SLC (Site Control) 113.6 ± 11.6 179.7 

FR_FRABCH 103.5 ± 7.2 #,‡ 154.8 

FR_FRCP1 103.8 ± 10.0 #,‡ 155.4 

GH_FR1 119.5 ± 8.2 194.2 

GH_ERC 124.8 ± 4.1 207.1 

CM_MC2 111.5 ± 6.0 174.5 

EV_MC2 106.8 ± 3.5 # 162.8 

EV_HC1 115.8 ± 3.9 184.9 

LC_DCDS 120.0 ± 7.0 195.4 

LC_LC3 122.8 ± 8.5 202.2 

LC_LC5 129.8 ± 8.5 219.4 

LC_LCDSSLCC 104.0 ± 10.0 #,‡ 156.0 

SD = Standard Deviation 

# Result was significantly lower than the FR_UFR1 site control  

‡ Result was significantly lower than the CM_MC1 site control 
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Table 9. Results: Hyalella azteca survival and growth test. 

Sample ID 
(Mean  SD) 

Survival (%) Dry weight (mg) 

Laboratory Control 96.0 ± 8.9 0.39 ± 0.18 

FR_UFR1 (Site Control) 94.0 ± 8.9 0.56 ± 0.21 

GH_ER2 (Site Control) 96.0 ± 8.9 0.23 ± 0.09 # 

CM_MC1 (Site Control) 92.0 ± 11.0 0.37 ± 0.20 

LC_SLC (Site Control) 84.0 ± 20.7 0.32 ± 0.26 

FR_FRABCH 84.0 ± 25.1 0.44 ± 0.18 

FR_FRCP1 92.0 ± 4.5 0.14 ± 0.03 *, #, ‡ 

GH_FR1 92.0 ± 11.0 0.41 ± 0.11 

GH_ERC 84.0 ± 20.7 0.29 ± 0.19 # 

CM_MC2 76.0 ± 26.1 †  0.21 ± 0.02 *, # 

RG_MIDAG 94.0 ± 8.9 0.32 ± 0.27 

EV_MC2 94.0 ± 8.9 0.33 ± 0.16 # 

EV_HC1 82.0 ± 34.9 0.28 ± 0.23 # 

LC_DCDS 34.0 ± 31.3 *, #, †, ‡, § 0.20 ± 0.12 # 

LC_LC3 64.0 ± 43.4 *, #, †, ‡ 0.60 ± 0.10 

LC_LC5 72.0 ± 22.8 *, #, † 0.26 ± 0.22 

LC_LCDSSLCC 70.0 ± 33.9 *, #, † 0.33 ± 0.20 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 

# Result was significantly lower than the FR_UFR1 site control  

† Result was significantly lower than the GH_ER2 site control 

‡ Result was significantly lower than the CM_MC1 site control 

§ Result was significantly lower than the LC_SLC site control 
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Table 10. Results: Oncorhynchus mykiss embryo-alevin development test. 

Sample ID 

(Mean  SD) 

Survival (%) Viability (%) Length (mm) Wet Weight (mg) 

Laboratory Control 90.0 ± 8.8 88.9 ± 9.6 21.2 ± 0.5 102.7 ± 9.9 

FR_UFR1 (Site Control) 91.1 ± 6.9 86.7 ± 12.0 20.8 ± 0.9 102.6 ± 8.8 

GH_ER2 (Site Control) 91.1 ± 8.4 86.7 ± 3.3 19.6 ± 0.3 96.6 ± 8.0 

CM_MC1 (Site Control) 86.7 ± 8.8 78.9 ± 13.5 21.0 ± 1.2 102.5 ± 2.7 

LC_SLC (Site Control) 87.5 ± 10.1 81.9 ± 10.6 20.9 ± 1.0 107.3 ± 7.8 

FR_FRABCH 75.4 ± 9.9 #, † 72.0 ± 6.6 * 20.9 ± 0.7 102.8 ± 11.8 

FR_FRCP1 80.9 ± 3.7 76.4 ± 3.8 19.5 ± 1.7 98.1 ± 11.9 

GH_FR1 62.1 ± 14.3 *, #, †, ‡, § 57.4 ± 12.2 *, #, †, ‡, § 21.0 ± 0.9 112.0 ± 18.7 

GH_ERC 89.8 ± 8.9 85.3 ± 10.5 20.9 ± 0.8 106.5 ± 4.1 

CM_MC2 73.3 ± 8.8 *, #, † 66.7 ± 3.3 *, #, † 21.0 ± 0.7 107.5 ± 8.3 

EV_MC2 72.2 ± 10.2 *, #, † 66.7 ± 6.7 *, #, † 21.1 ± 0.5 103.6 ± 6.3 

EV_HC1 80.0 ± 6.7 76.7 ± 8.8 21.2 ± 0.6 107.6 ± 2.6 

LC_DCDS 65.4 ± 8.0 *, #, †, ‡, § 58.5 ± 11.5 *, #, †, ‡, § 21.3 ± 0.8 107.6 ± 3.6 

LC_LC3 81.4 ± 4.8 73.7 ± 15.3 21.3 ± 0.7 106.9 ± 10.2 

LC_LC5 74.2 ± 4.7 #, † 63.9 ± 11.1*, #, † 21.2 ± 0.8 103.9 ± 2.0 

LC_LCDSSLCC 80.8 ± 5.4 76.4 ± 3.4 21.8 ± 0.3 110.4 ± 3.0 

Note: Site waters were amended with 20 µg/L Cu 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 

# Result was significantly lower than the FR_UFR1 site control  

† Result was significantly lower than the GH_ER2 site control 

‡ Result was significantly lower than the CM_MC1 site control 

§ Result was significantly lower than the LC_SLC site control 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the test protocols. All tests met control acceptability criteria. Water quality 

parameters remained within the ranges specified in the protocols throughout the tests and 

uncertainty associated with these tests is best described by the standard deviations around the 

means.  

 

There were no deviations from test methodologies with the exception of planned modifications 

to the H. azteca and O. mykiss methods described in Section 2.0. In the O. mykiss test, eggs in one 

of the four replicates were considered non-viable, producing poor results (near complete mortality 

within the first two weeks of exposure in all treatments). Since the blocked design of the test 

isolated the eggs from individual females into individual replicates across the test, the effect of 

this non-viable batch of eggs was excluded from statistical analyses by excluding the data for this 

replicate, leaving three replicates with viable eggs for analysis.  

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 11.  Results for these tests fell within the acceptable range for organism performance of two 

standard deviations around the mean, based on historical results obtained by the laboratory with 

these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 

reference toxicant tests were performed under the same conditions as those used for the samples. 
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Table 11. Reference toxicant test results. 

Test species Endpoint 
Historical mean 

(2 SD Range) 

CV 

(%) 
Test date 

C. dubia 
Survival (LC50): 2.1 g/L NaCl 2.0 (1.9 – 2.2) 4 

November 4, 2019 
Reproduction (IC50): 1.9 g/L NaCl 1.7 (1.2 – 2.4) 17 

P. subcapitata Growth (IC50): 26.6 µg/L Zn 31.6 (25.8 – 38.7) 10 November 22, 2019 

H. azteca Survival (LC50): 4.4 g/L NaCl 5.8 (4.2 – 8.1) 17 November 14, 2019 

O. mykiss Viability (EC50): 7.0 mg/L SDS 4.2 (2.1 – 8.3) 35 November 13, 2019 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration 
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APPENDIX A – Ceriodaphnia dubia toxicity test data 

































































































































































 
 

 

APPENDIX B – Pseudokirchneriella subcapitata toxicity test data 

























































































 
 

 

APPENDIX C – Hyalella azteca toxicity test data 
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WATER

15-NOV-19 15-NOV-19 15-NOV-19 15-NOV-19 15-NOV-19

CONTROL FR_UFR1 GH_ER2 CM_MC1 LC_SLC

L2385535-1 L2385535-2 L2385535-3 L2385535-4 L2385535-5

Ammonia, Total (as N) (mg/L) <0.0050 0.0113 0.0241 0.0059 0.0084Anions and 
Nutrients
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WATER

15-NOV-19 15-NOV-19 15-NOV-19 15-NOV-19 15-NOV-19

FR_FRCP1 FR_FRABCH GH_FR1 GH_ERC CM_MC2

L2385535-6 L2385535-7 L2385535-8 L2385535-9 L2385535-10

Ammonia, Total (as N) (mg/L) 0.0156 0.0105 0.0157 0.0162 0.0105Anions and 
Nutrients



28-NOV-19 10:29 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2385535 CONTD....

4PAGE of

Version: FINAL   

7

WATER

15-NOV-19 15-NOV-19 15-NOV-19 15-NOV-19 15-NOV-19

RG_MIDAG EV_MC2 EV_HCI LC_LCDSSL LC_LC3

L2385535-11 L2385535-12 L2385535-13 L2385535-14 L2385535-15

Ammonia, Total (as N) (mg/L) 0.0119 0.0220 0.0184 0.0110 0.0095Anions and 
Nutrients
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WATER

15-NOV-19 15-NOV-19 15-NOV-19 15-NOV-19 15-NOV-19

LC_LC5 LC_DCDS EDTA CONTROL FR_FRCPI+EDTA CM_MC2+EDTA

L2385535-16 L2385535-17 L2385535-18 L2385535-19 L2385535-20

Ammonia, Total (as N) (mg/L) 0.0085 0.0247 0.0270 0.0279 0.0117Anions and 
Nutrients
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WATER

15-NOV-19

RG_MIDAG+EDTA

L2385535-21

Ammonia, Total (as N) (mg/L) 0.0137Anions and 
Nutrients
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NH3-F-VA Ammonia in Water by Fluorescence

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

ALS Test Code Test Description

Water J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4VA19A0606

:: LaboratoryClient Nautilus Environmental Company Inc. Vancouver - Environmental

: :Contact Sean Hilary WoodsAccount Manager

:: AddressAddress 8664 Commerce Court Imperial Square Lake City 

Burnaby BC Canada V5A 4N7 

8081 Lougheed Highway 

Burnaby BC Canada V5A 1W9

:Telephone ---- :Telephone +1 604 253 4188

:Project ---- Date Samples Received : 13-Dec-2019 14:10

:PO ---- Date Analysis Commenced : 13-Dec-2019

:C-O-C number ---- Issue Date : 16-Dec-2019 15:36

Sampler : ----

Site : Tissue, Water and Sediment Testing

Quote number : Q69439

21:No. of samples received

21:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Tracy Harley Supervisor - Water Quality Instrumentation Inorganics - Water Quality, Burnaby, British Columbia

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

VA19A0606

----:Project

Nautilus Environmental Company Inc.

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

mg/L milligrams per litre

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Analytical results in reports identified as “Preliminary Report” are considered authorized for use.
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Work Order :

:Client

VA19A0606

----:Project

Nautilus Environmental Company Inc.

Analytical Results

LC_SLCCM_MC1GH_ER2FR_UFR1CONTROLClient sample IDSub-Matrix: Water

 (Matrix: Water)

12-Dec-2019 12-Dec-2019 12-Dec-2019 12-Dec-2019 12-Dec-2019 Client sampling date / time

VA19A0606-005VA19A0606-004VA19A0606-003VA19A0606-002VA19A0606-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Anions and Nutrients

0.375 0.368mg/L0.00507664-41-7 0.4210.4540.416E298-Lammonia, total (as N)

Please refer to the General Comments section for an explanation of any qualifiers detected.

Analytical Results

CM_MC2GH_ERCGH_FR1FR_FRABCHFR_FRCP1Client sample IDSub-Matrix: Water

 (Matrix: Water)

12-Dec-2019 12-Dec-2019 12-Dec-2019 12-Dec-2019 12-Dec-2019 Client sampling date / time

VA19A0606-010VA19A0606-009VA19A0606-008VA19A0606-007VA19A0606-006UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Anions and Nutrients

0.364 0.462mg/L0.00507664-41-7 0.1840.4840.138E298-Lammonia, total (as N)

Please refer to the General Comments section for an explanation of any qualifiers detected.

Analytical Results

LC_LC3LC_LCDSSLEV_HCIEV_MC2RG_MIDAGClient sample IDSub-Matrix: Water

 (Matrix: Water)

12-Dec-2019 12-Dec-2019 12-Dec-2019 12-Dec-2019 12-Dec-2019 Client sampling date / time

VA19A0606-015VA19A0606-014VA19A0606-013VA19A0606-012VA19A0606-011UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Anions and Nutrients

0.446 0.367mg/L0.00507664-41-7 0.1600.2330.343E298-Lammonia, total (as N)

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order :

:Client

VA19A0606

----:Project

Nautilus Environmental Company Inc.

Analytical Results

CM_MC2 + 

EDTA

FR_FRCPI + 

EDTA

EDTA CONTROLLC_DCDSLC_LC5Client sample IDSub-Matrix: Water

 (Matrix: Water)

12-Dec-2019 12-Dec-2019 12-Dec-2019 12-Dec-2019 12-Dec-2019 Client sampling date / time

VA19A0606-020VA19A0606-019VA19A0606-018VA19A0606-017VA19A0606-016UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Anions and Nutrients

0.390 0.473mg/L0.00507664-41-7 0.08280.2020.258E298-Lammonia, total (as N)

Please refer to the General Comments section for an explanation of any qualifiers detected.

Analytical Results

----------------RG_MIDAG + 

EDTA

Client sample IDSub-Matrix: Water

 (Matrix: Water)

----------------12-Dec-2019 Client sampling date / time

--------------------------------VA19A0606-021UnitLORCAS NumberAnalyte Method

Result ---- ---- ---- ----

Anions and Nutrients

0.310 ----mg/L0.00507664-41-7 ------------E298-Lammonia, total (as N)

Please refer to the General Comments section for an explanation of any qualifiers detected.



 
 

 

APPENDIX D – Oncorhynchus mykiss toxicity test data  































































































































































































































































































































































































 
 

 

APPENDIX E - Chain-of-custody forms 





















































 
 

 

 

END OF REPORT 



Appendix B-5 – Toxicity Identification Evaluation 19135196 

Results of Toxicity Identification Evaluation  



 
    

 Nautilus Environmental Company Inc. 

8664 Commerce Court, Burnaby, BC V5A 4N7 

April 29, 2020 

Memo: Results of TIE testing for FR_FRCP1  

To  Cait Good From Melanie Gallant; James Elphick 

Affiliation  Teck Coal Ltd. Tel (403) 253-7121; (604) 420-8773 

e-mail  Cait.Good@teck.com  e-mail  melanie@nautilusenvironmental.ca 

james@nautilusenvironmental.ca  

Introduction 

Nautilus Environmental conducted chronic toxicity tests in 2019 for Teck Coal Ltd. with samples 

collected from various locations as part of a quarterly toxicity testing program. Toxicity testing 

included: 

 

• Ceriodaphnia dubia 7-d survival and reproduction, 

• Pseudokirchneriella subcapitata 72-h growth inhibition, 

• Hyalella azteca 28-d survival and growth, 

• Pimephales promelas 32-d survival and growth and 

• Oncorhynchus mykiss embryo-alevin development. 

 

Samples collected as part of quarterly monitoring from FR_FRCP1 have previously exhibited 

toxicity in a subset of chronic toxicity tests. Consequently, testing using a Toxicity Identification 

Evaluation (TIE) approach was incorporated into the testing program using C. dubia and H. azteca, 

in order to evaluate the potential role of divalent metal cations as a cause of toxicity. In particular, 

an EDTA treatment was incorporated concurrently with the testing program in order to evaluate 

the role of metals in causing toxicity.  The results of these test treatments are summarized in this 

memo. 

 

Methods 

TIE treatments involve physico-chemical manipulations of the sample, followed by toxicity tests 

on the treated and untreated samples to provide information on the cause of toxicity. Treatments 

are based on general guidance provided by the USEPA. The following TIE treatment was 

performed on the samples:  

mailto:Cait.Good@teck.com
mailto:james@nautilusenvironmental.ca
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• Ethylenediaminetetraacetic acid (EDTA) chelation: the sample was treated with 5 mg/L 

EDTA, which is a chelating agent that binds divalent metal cations, such as copper, 

cadmium, nickel and zinc, and reduces their bioavailability. Thus, a reduction in toxicity 

following treatment with EDTA indicates that a metal that can be chelated with EDTA may 

be responsible for toxicity.  

Treated and untreated samples were tested concurrently, so that any effect of the treatment could 

be discerned. A control treatment in which EDTA was added to laboratory control water was tested 

to ensure that the treatment itself did not produce adverse effects. 

Results and Discussion 

The results for C. dubia survival are presented in Table 1. The untreated FR_FRCP1 sample from 

the first quarter resulted in 100% mortality, and EDTA treatment removed this adverse response, 

indicating that divalent metal cations were the likely cause of toxicity; the samples tested in the 

other three quarters produced little or no effect on survival.   

 

A sample collected from the reference location, FR_UFR1, in the fourth quarter resulted in 50% 

mortality; the surviving organisms had no impairment of reproduction. In order to confirm 

whether this was an anomalous response or a real toxicological effect, the sample was re-tested, 

and a sample that was collected from FR_UFR1 the following week was also tested for toxicity with 

C. dubia. This follow-up testing showed no effects on survival or reproduction in either of the 

FR_UFR1 samples (data not shown); thus, it appears that this initial result was an anomalous 

response.   

 

The results for C. dubia reproduction are presented in Table 2. The sample collected in the first 

quarter exhibited a substantial reduction in reproduction relative to the upstream site water 

(FR_UFR1), whereas those collected in the second, third and fourth quarters produced 

reproduction that was generally similar that observed in the site control.  EDTA treatment 

improved the reproduction in the first quarter sample, although it was not sufficient to entirely 

remove the adverse response.  The effectiveness of EDTA at improving survival and reproduction 

is consistent with the conclusion that divalent cationic metals were a likely cause of adverse effects 

in the first quarter sample. 

 

Results of H. azteca tests performed in 2019 are summarized in Tables 3 and 4. Results are not 

shown for the second quarter, since the control performance criteria for survival and growth were 

not met during that test and the test results were considered invalid.   
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Survival of H. azteca was similar in the FR_FRCP1 samples to that observed in the upstream 

reference water, FR_UFR1.  However, growth was reduced in the fourth quarter sample relative to 

both FR_UFR1 and the laboratory control.  Treatment of the sample with EDTA did not 

substantially improve growth, indicating that metals were likely not entirely responsible for the 

observed effect.  

 

EDTA treatments conducted in 2019 produced adverse responses in the EDTA controls in some 

instances, including in the EDTA treated control for C. dubia tested in the third quarter, which had 

somewhat reduced reproduction relative to the control, as well as in the EDTA treated control  for 

H. azteca in the first quarter, which had lower survival than the control.  These data demonstrate 

that EDTA itself can produce adverse responses in these toxicity tests, and that the 5 mg/L EDTA 

treatment is close to a threshold for adverse effects.  However, reducing the treatment 

concentration may result in the treatment becoming insufficient to bind the divalent metals that 

are present in the sample. 

 

Additional TIE efforts, in addition to EDTA treatments, may be appropriate to characterize the 

cause of toxicity during quarterly sampling events in 2020, if adverse responses are observed that 

are not effectively treated with EDTA. 
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Table 1. Ceriodaphnia dubia survival (%) in EDTA treatments of samples from 

FR_FRCP1. 

 

Sample date Treatment Control FR_UFR1 FR_FRCP1 

First quarter 2019 sample    

27 Feb, 2019 Untreated 100 100 0 

 EDTA-treated 100 -- 100 

Second quarter 2019 sample    

7 May, 2019 Untreated 100 100 100 

 EDTA-treated 100 -- 100 

Third quarter 2019 sample    

20 Aug, 2019 Untreated 100 100 90 

 EDTA-treated 100 -- 100 

Fourth quarter 2019 sample    

12 Nov, 2019 Untreated 100 50 90 

 EDTA-treated 90 -- 100 
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Table 2. Ceriodaphnia dubia reproduction (mean ± SD) in EDTA treatments of samples 

from FR_FRCP1. 

 

Sample date Treatment Control FR_UFR1 FR_FRCP1 

First quarter 2019 sample    

27 Feb, 2019 Untreated 22.3 ± 1.8 22.4 ± 3.1 0.0 ± 0.0 

 EDTA-treated 22.4 ± 3.4 -- 9.7 ± 2.4 

Second quarter 2019 sample    

7 May, 2019 Untreated 23.5 ± 2.8 18.5 ± 3.4 18.7 ± 3.6 

 EDTA-treated 19.4 ± 2.2 -- 20.1 ± 1.9 

Third quarter 2019 sample    

20 Aug, 2019 Untreated 21.4 ± 6.5 20.2 ± 5.7 16.1 ± 5.6 

 EDTA-treated 14.7 ± 4.1 -- 17.8 ± 6.7 

Fourth quarter 2019 sample    

12 Nov, 2019 Untreated 20.8 ± 3.4 14.4 ± 8.5  17.4 ± 4.2 

 EDTA-treated 22.6 ± 3.4 -- 17.5 ± 5.6 
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Table 3. Hyalella azteca survival (mean ± SD) in EDTA treatments of samples from 

FR_FRCP1. 

 

Sample date Treatment Control FR_UFR1 FR_FRCP1 

First quarter 2019 sample    

26 Feb, 2019 Untreated 90.0 ± 14.1 70.0 ± 27.4 70.0 ± 20.0 

 EDTA-treated 66.0 ± 15.2 -- 76.0 ± 15.2 

Third quarter 2019 sample    

20 Aug, 2019 Untreated 96.0 ± 5.5 92.0 ± 8.4 92.0 ± 11.0 

 EDTA-treated 96.0 ± 5.5 -- 84.0 ± 15.2 

Fourth quarter 2019 sample    

12 Nov, 2019 Untreated 96.0 ± 8.9 94.0 ± 8.9 92.0 ± 4.5 

 EDTA-treated 96.0 ± 8.9 -- 72.0 ± 13.0 

 

 

Table 4. Hyalella azteca growth (mean ± SD) in EDTA treatments of samples from 

FR_FRCP1. 

 

Sample date Treatment Control FR_UFR1 FR_FRCP1 

First quarter 2019 sample    

26 Feb, 2018 Untreated 0.11 ± 0.03 0.07 ± 0.04 0.08 ± 0.02 

 EDTA-treated 0.07 ± 0.02 -- 0.08 ± 0.02 

Third quarter 2019 sample    

20 Aug, 2019 Untreated 0.46 ± 0.16 0.36 ± 0.11 0.34 ± 0.15 

 EDTA-treated 0.61 ± 0.18 -- 0.39 ± 0.20 

Fourth quarter 2019 sample    

12 Nov, 2019 Untreated 0.39 ± 0.18 0.56 ± 0.21 0.14 ± 0.03 

 EDTA-treated 0.50 ± 0.22 -- 0.19 ± 0.05 
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Please contact the undersigned if you have any questions regarding these results. 

 

Yours truly, 

 

 

Melanie Gallant, PhD. 

Environmental Toxicologist 

James Elphick, RPBio. 

Environmental Toxicologist 

 

 



 
    

 Nautilus Environmental Company Inc. 

8664 Commerce Court, Burnaby, BC V5A 4N7 

April 29, 2020 

Memo: Results of TIE testing for CM_MC2  

To  Cait Good From Melanie Gallant; James Elphick 

Affiliation  Teck Coal Ltd. Tel (403) 253-7121; (604) 420-8773 

e-mail  Cait.Good@teck.com  e-mail  melanie@nautilusenvironmental.ca; 

james@nautilusenvironmental.ca  

Introduction 

Nautilus Environmental conducted chronic toxicity tests in 2019 for Teck Coal Ltd. with samples 

collected from various locations as part of a quarterly toxicity testing program. Toxicity testing 

included: 

 

• Ceriodaphnia dubia 7-d survival and reproduction, 

• Pseudokirchneriella subcapitata 72-h growth inhibition, 

• Hyalella azteca 28-d survival and growth, 

• Pimephales promelas 32-d survival and growth and 

• Oncorhynchus mykiss embryo-alevin development. 

 

Samples collected as part of quarterly monitoring for Teck Coal Ltd. from CM_MC2 have previously 

periodically exhibited toxicity in chronic toxicity tests using C. dubia and H. azteca. Consequently, 

Nautilus Environmental previously conducted a Toxicity Identification Evaluation (TIE) in order to 

determine the cause of toxicity. The results of this TIE identified nickel as the most likely cause of 

adverse effects in samples from this location to both species. 

 

Testing using a Toxicity Identification Evaluation (TIE) approach was incorporated into the testing 

program using C. dubia and H. azteca, in order to evaluate the potential role of divalent metal 

cations as a cause of toxicity; an EDTA treatment was applied to CM_MC2 and RG_MIDAG samples 

collected quarterly in 2019. The results of these test treatments are summarized in this memo.  
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Methods 

TIE treatments involve physico-chemical manipulations of the sample, followed by toxicity tests 

on the treated and untreated samples to provide information on the cause of toxicity. Treatments 

are based on general guidance provided by the USEPA for TIEs. The following TIE treatment was 

performed on the samples:  

• Ethylenediaminetetraacetic acid (EDTA) chelation: the sample was treated with 5 mg/L 

EDTA, which is a chelating agent that binds divalent metal cations, such as copper, 

cadmium, nickel and zinc, and reduces their bioavailability. Thus, a reduction in toxicity 

following treatment with EDTA indicates that a metal that can be chelated with EDTA may 

be responsible for toxicity.  

Treated and untreated samples were tested concurrently, so that any effect of the treatment could 

be discerned. A control treatment in which EDTA was added to laboratory control water was tested 

concurrently to ensure that the treatment itself did not produce adverse effects. 

Results and Discussion 

There were no effects on survival of C. dubia in CM_MC2 or RG_MIDAG tested in any quarter with 

the survival in all samples meeting the performance criteria for an control (i.e., ≥80% survival; 

Table 1). The results of C. dubia reproduction in EDTA treatments conducted on samples from 

CM_MC2 and RG_MIDAG are shown in Table 2. There were no adverse responses observed in 

samples from RG_MIDAG, indicating that samples from this location did not exhibit toxicity.  

However, samples from CM_MC2 exhibited reduced reproduction relative to the upstream 

reference water (i.e., CM_MC1) in the first quarter sample.  Treatment with EDTA reduced toxicity 

in this sample. Thus, consistent with prior findings for this site, divalent metal cations were a likely 

contributor to the adverse response in this sample. 

 

Results of H. azteca tests performed in 2019 are summarized in Tables 3 and 4 for survival and 

growth, respectively. Results are not shown for the second quarter, since the control performance 

criteria for survival and growth were not met during that test and the test results were considered 

invalid.  There were no adverse responses observed in samples from RG_MIDAG.  Conversely, 

growth of H. azteca was lower in the CM_MC2 samples collected in the first, third and fourth 

quarters than in the CM_MC1 site water control.  EDTA treatment improved growth in each 

quarter, although not sufficiently to entirely remove the adverse effect.  Regardless, the data are 

consistent with the conclusion that a divalent metal was contributing to toxicity. 
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EDTA treatments conducted in 2019 produced adverse responses in the EDTA controls in some 

instances, including in the EDTA treated control for C. dubia tested in the third quarter, which had 

somewhat reduced reproduction relative to the control, as well as in the EDTA treated control  for 

H. azteca in the first quarter, which had lower survival than the control.  The CM_MC2 samples 

that were treated with EDTA also produced lower survival in the first and fourth quarter tests than 

the untreated CM_MC2 samples.  These data demonstrate that EDTA itself can produce adverse 

responses in these toxicity tests, and that the 5 mg/L EDTA treatment is close to a threshold for 

adverse effects.  However, reducing the treatment concentration may result in the treatment 

becoming insufficient to bind the divalent metals that are present in the sample. 
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Table 1. Ceriodaphnia dubia survival (%) in EDTA treatments of samples from 

CM_MC2 and RG_MIDAG. 

 

Sample date Treatment Control CM_MC1 CM_MC2 RG_MIDAG 

First quarter 2019 sample     

27 Feb, 2019 Untreated 100 100 100 -- 

 EDTA-treated 100 -- 100 -- 

Second quarter 2019 sample     

7 May, 2019 Untreated 100 90 90 100 

 EDTA-treated 100 -- 90 100 

Third quarter 2019 sample     

20 Aug, 2019 Untreated 100 100 80 90 

 EDTA-treated 100 -- 100 70 

Fourth quarter 2019 sample     

12 Nov, 2019 Untreated 100 100 90 100 

 EDTA-treated 90 -- 100 100 
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Table 2. Ceriodaphnia dubia reproduction (mean ± SD) in EDTA treatments of samples 

from CM_MC2 and RG_MIDAG. 

 

Sample date Treatment Control CM_MC1 CM_MC2 RG_MIDAG 

First quarter 2019 sample     

27 Feb, 2019 Untreated 22.3 ± 1.8 25.9 ± 3.6  14.5 ± 4.3 -- 

 EDTA-treated 22.4 ± 3.4 -- 18.9 ± 1.5 -- 

Second quarter 2019 sample     

7 May, 2019 Untreated 23.5 ± 2.8 17.8 ± 4.1 16.7 ± 3.0 20.1 ± 2.4 

 EDTA-treated 19.4 ± 2.2 -- 18.4 ± 5.5 20.0 ± 3.8 

Third quarter 2019 sample     

20 Aug, 2019 Untreated 21.4 ± 6.5 15.7 ± 6.1 18.0 ± 4.1  20.9 ± 5.6 

 EDTA-treated 14.7 ± 4.1 -- 22.8 ± 2.3 19.3 ± 5.4 

Fourth quarter 2019 sample     

12 Nov, 2019 Untreated 20.8 ± 3.4 18.1 ± 4.6 17.9 ± 3.8 20.7 ± 3.1 

 EDTA-treated 22.6 ± 3.4 -- 18.8 ± 2.7 20.8 ± 1.9 
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Table 3. Hyalella azteca survival (mean ± SD) in EDTA treatments of samples from 

CM_MC2 and RG_MIDAG. 

 

Sample date Treatment Control CM_MC1 CM_MC2 RG_MIDAG 

First quarter 2019 sample     

26 Feb, 2019 Untreated 90.0 ± 14.1 88.0 ± 8.4 96.0 ± 5.5 -- 

 EDTA-treated 66.0 ± 15.2 -- 70.0 ± 25.5 -- 

Third quarter 2019 sample     

20 Aug, 2019 Untreated 96.0 ± 5.5 86.0 ± 8.9 86.0 ± 13.4 94.0 ± 5.5 

 EDTA-treated 96.0 ± 5.5 -- 84.0 ± 16.7 84.0 ± 20.7 

Fourth quarter 2019 sample     

12 Nov, 2019 Untreated 96.0 ± 8.9 92.0 ± 11.0 76.0 ± 26.1 94.0 ± 8.9 

 EDTA-treated 96.0 ± 8.9 -- 40.0 ± 15.8 94.0 ± 8.9 

 

 

Table 4. Hyalella azteca growth (mean ± SD) in EDTA treatments of samples from 

CM_MC2 and RG_MIDAG. 

 

Sample date Treatment Control CM_MC1 CM_MC2 RG_MIDAG 

First quarter 2019 sample     

26 Feb, 2018 Untreated 0.11 ± 0.03 0.11 ± 0.05 0.07 ± 0.03 -- 

 EDTA-treated 0.07 ± 0.02 -- 0.08 ± 0.03 -- 

Third quarter 2019 sample     

20 Aug, 2019 Untreated 0.46 ± 0.16 0.49 ± 0.20 0.27 ± 0.12 0.49 ± 0.26 

 EDTA-treated 0.61 ± 0.18 -- 0.38 ± 0.12 0.57 ± 0.21 

Fourth quarter 2019 sample     

12 Nov, 2019 Untreated 0.39 ± 0.18 0.37 ± 0.20 0.21 ± 0.02 0.32 ± 0.27 

 EDTA-treated 0.50 ± 0.22 -- 0.28 ± 0.03 0.46 ± 0.24 
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Please contact the undersigned if you have any questions regarding these results. 

 

Yours truly, 

 

 

Melanie Gallant, PhD. 

Environmental Toxicologist 

James Elphick, RPBio. 

Environmental Toxicologist 
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1.0 INTRODUCTION 
This appendix is included to meet the acute toxicity related reporting requirements of Permit 107517 Section 10.3 
(amended 25 August 2018). Laboratory reports for acute toxicity tests conducted in 2019 are provided in 
Appendix H of Teck 20201. Teck has authored this appendix to provide a summary of the results. 

Summary of 2019 Acute Toxicity Testing 
Acute toxicity test results for rainbow trout (Oncorhynchus mykiss) and Daphnia magna are provided in Appendix 
H. In 2019, 397 96-h rainbow trout 100% (single concentration) and 404 48-h D. magna 100% (single 
concentration) acute lethality toxicity tests were conducted as a requirement of Permit 107517. Of the 397 
rainbow trout acute toxicity tests, three (0.76%) exhibited greater than 50% mortality and as such were 
considered failed test results based on Permit 107517 criteria. The three rainbow trout failures occurred at 
Goddard Creek Sedimentation Pond Decant (EV_GC2 – EMS# 208043). Of the D. magna acute toxicity tests, 
one (0.25%) exhibited greater than 50% mortality and as such was considered a failed test result based on Permit 
107517 criteria. The single failure occurred at the discharge of Cataract Creek (GH_CC1 – EMS# 0200384). 
Details of the test failures are provided below. 

In response to the failed toxicity testing results, Teck followed the requirements of Permit 107517 
Section 10.2.2 and the Adaptive Management Plan response framework with respect to notification, 
confirmatory testing (i.e., LC50 follow-up tests), took corrective action where possible, and provided 
follow-up test information to applicable regulators and KNC when it became available. Teck also 
completed additional investigative Toxicity Identification Evaluation (TIE) testing including the addition of 
antiscalant at various concentrations. 

Rainbow Trout Toxicity Failures 
There were three consecutive rainbow trout toxicity test failures in 2019 from water collected from station 
EV_GC2 on February 12, 19, and 22. In response to the failed toxicity tests, Teck prevented the main Goddard 
pond (downstream of flocculant station) from decanting by pumping down the water level in the pond to an 
infiltration area and bypassing the upstream water around the main pond from February 27 to March 3. This 
action was completed in accordance with an Inspectors Directive issued by Environment Canada on February 26 
to prevent the release of Goddard Main Pond water to the Goddard marsh until two consecutive toxicity tests 
passed the acute toxicity testing limit. The flocculant station was also shut down on February 22 and the main 
pond bypass system was initiated on February 27. Teck currently hypothesizes, based on observations during 
laboratory testing and water quality screening, that residual flocculant in the water as a result of over-dosing 
flocculant at the Goddard Creek flocculant station was likely responsible for adverse effects observed in the failed 
rainbow trout tests. Evidence supporting this hypothesis includes: 

 Nautilus laboratory observed black debris in test tanks at the beginning and end of toxicity tests. 

 Water quality constituents in the water samples associated with the rainbow trout acute toxicity test failures 
(EV_GC2 on 12, 19 and 22 February 2019) were below British Columbia Ministry of Environment and 
Climate Change Strategy Water Quality Guidelines (BC WQG) for the Protection of Freshwater Aquatic Life 
(BC ENV 2019), with the exception of total selenium which was greater than the 30-day average BC WQG. 
The BC WQG for selenium is intended to prevent chronic bioaccumulation of selenium in tissue and not 

 
1 Teck Ltd. 2020. Permit 107517 – Annual Water Quality Monitoring Report. Dated 31 March 2019. 
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direct acute effects; therefore, selenium concentrations greater than the BC WQG would not be interpreted 
to cause acute effects. 

 BC ENV does not provide an approved maximum WQG for selenium; however, the lowest acute toxicity 
threshold for rainbow trout available in the literature is 4,200 µg/L selenite (BC ENV 2014; US EPA 
2016). Total selenium concentrations in samples that failed the acute toxicity test ranged from 31 to 
40 µg/L. Because reported concentrations were below the lowest acute toxicity value for rainbow trout 
reported in the literature, it is not expected that selenium would be responsible for the observed rainbow 
trout toxicity in the laboratory.  

Daphnia magna Toxicity Failures 
The single D. magna toxicity test failure in 2019 was from testing on water collected May 3, 2019 from the 
discharge of Cataract Creek (GH_CC1). Teck currently hypothesizes, based on the results of additional 
investigative studies and recent scientific literature (e.g., Bogart et al. 2016), that the formation of calcite 
precipitate was likely responsible for adverse effects observed in the failed D. magna test. Evidence supporting 
this hypothesis includes: 

 Laboratory staff noted precipitate within the test vessel and on D. magna carapaces at test termination in 
tests in which adverse effects on survival were observed. These observations are consistent with precipitate-
related test mortalities in D. magna (Bogart et al. 2016). 

 In the TIE studies, treatments that reduced precipitate formation via the addition of antiscalant substantially 
reduced or eliminated toxicity and precipitate formation in a dose-dependent manner.  

 The TIE testing showed a dose-dependent effect of antiscalant on the removal of toxicity, when 
D. magna were exposed to 100% (v/v) sample water (Figure 1). 

 Water quality constituents in the water sample associated with the D. magna acute toxicity test failure at 
station GH_CC1 on 03 May 2019 were generally below BC WQG for the Protection of Freshwater Aquatic 
Life (BC ENV 2019). Exceedances of long-term chronic BC WQGs were noted for the following constituents: 
sulphate, nitrate, selenium, and uranium. No exceedances of short-term acute BC WQGs occurred.  

 Sulphate (1,950 mg/L) was below the lowest available D. magna acute toxicity value reported in the 
literature (3,000 mg/L; 48-hour LC50), considering the water sample was very hard (Mount et al. 1997). 

 Nitrate (27 mg/L as N) was below the lowest available D. magna acute toxicity value reported in the 
literature (462 mg/L as N; 48-hour LC50; CCME 2012), considering the water sample was very hard. 

 Selenium (567 µg/L total selenium) was greater than the lowest 48-hour LC50 for D. magna available 
reported in US EPA (2016) for selenite (220 µg/L) but less than that for selenate (2,000 µg/L), indicating 
that selenium may have contributed to toxicity if a significant proportion was present as selenite. Review 
of previous data indicates that zero percent effect was associated higher selenium concentrations (604 
µg/L at GH_CC1 on October 1, 2018; 633 µg/L at GH_CC1 on April 1, 2019).  

 Uranium (18 µg/L total uranium) was below to lowest available D. magna acute toxicity value reported in 
the literature (6,400 µg/L; 48-hour LC50; CCME 2011). 



Appendix B-6 – Acute Toxicity 19135196 

 

 
 

 3 

 

 
Figure 1. Effect of antiscalant on Daphnia magna survival and immobility in GH_CC1 water collected on 3 May 2019. 

The Daphnia magna Acute Toxicity Compliance Action Plan outlines additional investigation into characterization 
of calcite formation to determine mineral precipitate kinetics and how toxicity test responses are affected under 
different conditions. Testing on May 3, 2019 was completed to assess toxicity response of dosing different 
concentrations of antiscalant (Figure 1). This work was conducted to support permitting and implementation for 
Swift and Cataract Creeks through the newly constructed Swift Water Management System.  

In addition to laboratory studies, the results of calcite monitoring programs continue to help improve Teck’s 
understanding of the potential implications in the receiving environment 
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Table C-1: Water Quality Screening for 2019 Chronic Toxicity Tests atFR_UFR1
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.1 8.5 8.5 8.0 8.2 8.3 0.03 8.3 0.03 8.3 8.1 8.0 8.3 8.3 8.2 0.017 8.4 8.4 8.4 8.5 8.5 8.4 0.01 8.4 0.01 8.1 8.2 8.2 8.2 8.4 8.2 0.01 8.2 0.013
Temperature °C - - - 0 0 0 0 0 0 0 0 0 0.70 2.7 2.1 2.2 4.5 2.4 0.56 8.1 8.2 7.8 7.3 7.2 7.9 0 7.7 0 0 0.50 0 0 0 0.13 2 0.1 2.24
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.2 8.2 8.1 8.1 8.2 0.010 8.2 0.0102 8.3 8.2 8.1 8.3 7.4 8.1 0.047 8.4 8.3 8.4 8.4 8.3 8.4 0.006 8.4 0.0066 8.3 8.3 8.2 8.2 8.3 8.3 0.007 8.3 0.007
Hardness, as CaCO3 mg/L - - - 194 199 183 161 152 184 0.092 178 0.115 133 129 133 121 124 128 0.042 172 174 192 180 181 180 0.05 180 0.044 178 188 181 195 189 186 0.041 186 0.036
Total alkalinity, as CaCO3 mg/L 20(a) - - 182 159 148 134 114 156 0.13 147 0.17 126 116 121 117 112 118 0.045 143 149 149 147 151 147 0.02 148 0.02 143 139 141 149 156 143 0.03 146 0.047
Total dissolved solids mg/L - - - 249 219 244 182 163 224 0.14 211 0.18 164 138 132 134 118 137 0.12 190 185 376 194 216 236 0.39 232 0.35 188 206 184 187 223 191 0.05 198 0.084
Total suspended solids mg/L - - - <1.0 <1.0 <1.0 9.6 <1.0 2.8 1.5 2.3 1.7 <1.0 7.8 1.5 3.6 3.3 3.3 0.8 1.1 1.9 <1.0 <1.0 <1.0 1.0 0.4 0.9 0.4 1.4 1.1 <1.0 30 <1.0 8.2 1.7 6.6 1.9
Total organic carbon mg/L - - - 0.63 <0.5 <0.5 4.1 3.0 1.3 1.4 1.6 1.0 1.8 1.7 2.0 1.2 0.88 1.5 0.3 1.2 0.97 0.72 1.0 0.68 0.98 0.2 0.92 0.2 0.67 0.73 <0.5 3.9 <0.50 1.4 1.2 1.2 1.279
Dissolved organic carbon mg/L - - - 0.92 <0.5 <0.5 3.0 3.1 1.1 1.1 1.5 0.9 1.8 1.6 1.6 1.2 0.92 1.4 0.24 1.0 0.96 0.71 1.1 0.66 0.94 0.2 0.88 0.2 0.71 0.74 <0.5 1.2 2.32 0.72 0.4 1.0 1
Turbidity NTU - - - 0.51 0.60 0.18 8.7 3.1 2.5 1.7 2.6 1.4 1.4 4.2 0.71 0.61 1.6 1.7 0.86 0.55 0.19 0.17 0.40 0.24 0.33 0.6 0.31 0.5 0.17 0.27 0.20 2.8 0.12 0.85 1.5 0.7 1.6
Conductivity μS/cm - - - 363 436 360 295 248 364 0.16 340 0.21 278 206 245 253 191 235 0.15 309 307 328 327 324 318 0.04 319 0.03 302 325 335 338 343 325 0.05 329 0.049
Oxidation-reduction potential mV - - - 429 439 402 408 403 420 0.041 416 0.04 386 443 438 294 408 394 0.15 424 453 302 456 432 409 0.178 413 0.154 386 373 387 452 463 400 0.089 412 0.1
Acidity To pH 8.3, as CaCO3 mg/L - - - <1.0 <1.0 1.1 1.4 1.0 0.88 0.22 0.9 0.19 <1.0 2.2 1.6 1.7 <10 2.2 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0
Bicarbonate alkalinity, as CaCO3 mg/L - - - 182 159 148 134 114 156 0.13 147 0.17 126 116 121 115 112 118 0.047 138 147 144 144 147 143 0.03 144 0.03 143 139 141 149 156 143 0.03 146 0.047
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 1.8 <1.0 0.76 0.47 5.0 2.0 4.6 3.4 4.0 3.8 0 3.8 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0.0
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0
Calcium mg/L - - - 55 54 50 44 42 51 0.093 49 0.119 35 36 37 32 35 35 0.046 47 48 52 48 50 49 0.047 49 0.041 49 52 49 52 53 50 0.029 51 0.035
Chloride mg/L 150 600 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 0
Fluoride mg/L - 1.4 - 1.6(b) - 0.14 0.14 0.074 0.090 0.11 0.11 0.29 0.11 0.25 0.15 0.17 0.16 0.16 0.14 0.15 0.061 0.16 0.16 0.15 0.15 0.16 0.16 0.02 0.16 0.03 0.16 0.11 0.15 0.13 0.14 0.14 0.16 0.14 0.14
Magnesium mg/L - - - 14 16 14 12 12 14 0.11 14 0.13 11 9.6 10 9.8 9.0 9.9 0.078 13 13 15 14 14 14 0.06 14 0.05 13 15 14 16 14 14 0.07 14 0.065
Potassium mg/L - - - 0.34 0.36 0.34 0.46 0.41 0.38 0.14 0.38 0.13 0.32 0.33 0.27 0.31 0.36 0.32 0.1 0.41 0.40 0.49 0.46 0.40 0.44 0.09 0.43 0.09 0.34 0.36 0.36 0.41 0.36 0.37 0.09 0.37 0.076
Sodium mg/L - - - 0.69 0.71 0.78 0.72 0.67 0.72 0.052 0.71 0.056 0.66 0.58 0.56 0.61 0.54 0.59 0.078 0.71 0.70 0.74 0.77 0.70 0.73 0.045 0.72 0.044 0.69 0.68 0.65 0.77 0.70 0.7 0.07 0.7 0.061
Sulphate mg/L 309 - 429(b, c) - 309 - 481(b) 49 51 53 40 27 48 0.12 44 0.24 23 14 15 15 9.6 15 0.31 28 30 33 34 37 31 0.09 32 0.11 43 42 45 45 43 44 0.03 44 0.025
Major anion sum meq/L - - - 4.7 4.3 4.1 3.5 2.9 4.1 0.12 3.9 0.18 3.0 2.6 2.8 2.7 2.5 2.7 0.074 3.5 3.6 3.7 3.6 3.8 3.6 0.03 3.6 0.03 3.8 3.7 3.8 3.9 4.0 3.8 0.03 3.8 0.038
Major cation sum meq/L - - - 3.9 4.0 3.7 3.3 3.1 3.7 0.088 3.6 0.113 2.7 2.6 2.7 2.5 2.5 2.6 0.039 3.5 3.5 3.9 3.7 3.7 3.6 0.05 3.6 0.044 3.6 3.8 3.7 3.9 3.8 3.7 0.039 3.8 0.035
Nutrients
Nitrate mg-N/L 3.0 33 1.8 - 3.1(d) 0.23 0.21 0.23 0.27 0.16 0.24 0.1 0.22 0.18 <0.005 0.070 0.012 0.018 0.075 0.036 0.94 0.0050 <0.005 0.036 0.0057 <0.005 0.012 1.24 0.01 1.32 0.13 0.15 0.18 0.18 0.192 0.16 0.15 0.17 0.15
Nitrite mg-N/L 0.020(e) 0.060(e) - <0.001 0.0033 <0.001 <0.001 <0.001 0.0012 1.0 0.0011 1.0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 <0.001 0.0 <0.001 <0.001 <0.001 0.0011 <0.001 0.00065 0.1 0.00062 0.07
Total ammonia mg-N/L 0.37 - 1.3(f) 1.9 - 6.6(g) - <0.005 0.011 0.057 0.012 <0.005 0.02 1.2 0.017 1.3 0.016 <0.005 0.071 0.057 <0.005 0.03 1.0 0.021 0.0065 0.0050 0.0050 0.020 0.0095 0.8 0.012 0.7 0.019 0.013 0.047 0.016 0.012 0.024 0.7 0.021 0.69
Total Kjeldahl nitrogen mg-N/L - - - <0.05 0.069 0.066 0.29 0.17 0.11 1.0 0.12 0.8 0.058 0.17 0.12 <0.05 0.17 0.11 0.53 0.057 <0.05 0.15 0.32 <0.05 0.14 0.9 0.12 1.0 0.064 <0.05 0.069 1.4 <0.05 0.38 1.7 0.31 1.88
Orthophosphate mg-P/L - - - 0.0058 0.0045 0.0043 0.014 0.0092 0.0072 0.65 0.0076 0.54 0.0032 0.0039 0.0028 0.0040 0.0015 0.0031 0.33 <0.001 0.0019 0.0013 0.0017 <0.001 0.0014 0.3 0.0012 0.35 0.0026 0.0022 0.0032 0.0032 0.004 0.0028 0.17 0.0031 0.24
Phosphorus mg-P/L - - - 0.0049 0.0068 0.0037 0.037 0.0089 0.013 1.2 0.012 1.1 0.0064 0.012 0.0076 0.0063 0.0088 0.0082 0.29 0.0026 0.0032 <0.002 <0.002 <0.002 0.002 0.3 0.0018 0.3 0.0031 0.0036 0.0031 0.049 0.004 0.015 1.6 0.013 2
Total Metals
Aluminum mg/L - - - 0.0030 0.0047 0.0036 0.65 0.17 0.17 2.0 0.17 1.7 0.057 0.099 0.028 0.035 0.043 0.052 0.54 0.0097 0.0032 0.0039 0.0061 0.0071 0.0057 0.5 0.006 0.4 0.0048 0.0051 0.0035 0.25 0.0038 0.067 1.9 0.054 2.06
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - 0.0050 - <0.0001 <0.0001 0.00012 0.00023 0.00016 0.00011 0.55 0.00012 0.45 0.00011 0.00018 0.00014 0.00011 0.00013 0.00013 0.21 <0.0001 0.00010 0.00010 0.00011 0.00011 0.00009 0.06 0.000094 0.06 0.00011 <0.0001 <0.0001 0.00030 0.00011 0.00013 0.77 0.00012 0.7
Barium mg/L 1.0 - - 0.076 0.073 0.068 0.070 0.049 0.072 0.048 0.067 0.161 0.048 0.042 0.045 0.041 0.036 0.042 0.11 0.059 0.064 0.065 0.068 0.069 0.064 0.059 0.065 0.062 0.064 0.063 0.068 0.072 0.068 0.067 0.058 0.067 0.052
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 0.000023 <0.00002 0.000013 0.11 0.000013 0.11 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.0 <0.00002 0.0 <0.00002 <0.00002 <0.00002 0.000025 <0.00002 0.000014 0.18 0.000013 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 0.020 <0.01 0.0088 1 0.008 1
Cadmium mg/L - - - 0.000012 0.000012 0.0000051 0.000047 0.000022 0.000019 1.0 0.00002 0.8 0.000010 0.000020 0.000011 0.0000088 0.0000090 0.000012 0.41 0.0000090 0.000010 0.000012 0.000011 0.000010 0.000011 0.1 0.00001 0.1 0.0000096 0.000011 0.000012 0.00011 0.000011 0.000036 1.4 0.000031 1.46
Calcium mg/L - - - 54 54 50 43 40 50 0.10 48 0.133 38 34 37 36 32 35 0.072 50 50 49 52 54 50 0.024 51 0.04 50 50 50 57 51 52 0.068 51 0.059
Chromium mg/L 0.0010(h) - - <0.0001 0.00011 0.00031 0.0012(Mn) 0.00036 0.00042 1.3 0.00041 1.1 0.00024 0.00071 0.00017 0.00014 0.00018 0.00029 0.83 0.00016 0.00015 0.00017 <0.0001 0.00028 0.00013 0.2 0.00016 0.4 0.00011 0.00015 0.00015 0.00060 0.00014 0.00025 0.9 0.00023 0.902
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 0.00019 <0.0001 0.000085 0.53 0.000078 0.52 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 <0.0001 <0.0001 <0.0001 0.00018 <0.0001 0.000083 0.48 0.000076 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 0.00081 <0.0005 0.00039 0.4 0.00036 0.38 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 <0.0005 <0.0005 <0.0005 0.0012 <0.0005 0.00049 0.72 0.00044 1
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 0.30 0.096 0.079 1.8 0.082 1.5 0.026 0.11 0.027 0.032 0.038 0.047 0.78 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0 <0.01 <0.01 <0.01 0.32 <0.01 0.084 1.9 0.068 2
Lead mg/L 0.0074 - 0.011(b) 0.10 - 0.20(b) - <0.00005 <0.00005 <0.00005 0.00022 0.000069 0.000075 1.2 0.000073 1.0 <0.00005 0.000096 <0.00005 <0.00005 <0.00005 0.000039 0.52 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0.0 <0.00005 <0.00005 <0.00005 0.00040 <0.00005 0.00012 1.5 0.00010 2
Lithium mg/L - - - 0.0016 0.0017 0.0017 0.0020 0.0014 0.0018 0.099 0.0017 0.129 0.0013 0.0012 0.0012 0.0012 0.0012 0.0012 0.037 0.0016 0.0016 0.0017 0.0018 0.0019 0.0017 0.057 0.0017 0.076 0.0017 0.0016 0.0016 0.0020 0.0016 0.0017 0.11 0.0017 0.102
Magnesium mg/L - - - 15 14 13 13 11 13 0.077 13 0.113 11 9.9 11 10.0 9.4 10 0.065 14 13 14 14 13 14 0.032 14 0.03 14 14 14 14 15 14 0.022 14 0.034
Manganese mg/L 1.1 - 1.5(b) 1.9 - 2.8(b) - 0.00027 0.00056 0.00034 0.0065 0.0021 0.0019 1.6 0.0019 1.4 0.00060 0.0071 0.0013 0.0021 0.0028 0.0028 0.93 0.00068 0.00058 0.00066 0.00049 0.00049 0.0006 0.1 0.00058 0.2 0.00047 0.00055 0.00031 0.020 0.00027 0.0052 1.8 0.0042 2.03
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 0.0000041 0.0000024 0.0000012 1.5 0.0000014 1.1 0.0000012 0.0000023 0.0000011 0.00000086 0.00000090 0.0000013 0.47 0.00000068 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000036 0.3 0.00000034 0.2 <0.0000005 <0.0000005 <0.0000005 0.0000021 <0.0000005 0.0000007 1.1 0.00000061 1
Molybdenum mg/L 1.0 2.0 - 0.00055 0.00052 0.00040 0.00051 0.00052 0.00049 0.13 0.0005 0.12 0.00056 0.00062 0.00054 0.00059 0.00054 0.00057 0.062 0.00066 0.00075 0.00062 0.00067 0.00065 0.00068 0.08 0.00067 0.07 0.00056 0.00056 0.00056 0.00056 0.00057 0.00056 0.01 0.00056 0.012
Nickel mg/L 0.005(i) - - <0.0005 <0.0005 <0.0005 0.0012 <0.0005 0.00049 0.72 0.00044 0.72 <0.0005 0.00065 <0.0005 <0.0005 <0.0005 0.00033 0.2 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 <0.0005 <0.0005 <0.0005 0.00087 <0.0005 0.00041 0.46 0.00037 0
Potassium mg/L - - - 0.34 0.35 0.38 0.54 0.38 0.4 0.23 0.4 0.21 0.32 0.36 0.30 0.32 0.35 0.33 0.07 0.40 0.38 0.40 0.41 0.40 0.4 0.03 0.4 0.03 0.34 0.33 0.38 0.58 0.37 0.41 0.29 0.4 0.256
Selenium mg/L 0.0020 - 0.019 0.00071 0.00086 0.00085 0.00088 0.00066 0.00082 0.09 0.00079 0.122 0.00071 0.00061 0.00059 0.00054 0.00047 0.00058 0.15 0.00063 0.00065 0.00068 0.00060 0.00081 0.00064 0.053 0.00067 0.124 0.00086 0.00073 0.00087 0.0012 0.00081 0.0009 0.20 0.00088 0.18
Silicon mg/L - - - 1.9 1.8 1.7 3.0 2.2 2.1 0.28 2.1 0.24 2.0 2.0 1.8 1.9 1.8 1.9 0.049 2.2 2.0 2.0 1.9 2.0 2.0 0.07 2.0 0.06 1.8 1.8 1.9 2.5 2.0 2.0 0.18 2.0 0.157
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 0.000048 0.000019 0.000016 1.2 0.000016 1.0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0
Sodium mg/L - - - 0.69 0.73 0.69 0.68 0.59 0.7 0.032 0.67 0.076 0.66 0.57 0.60 0.62 0.54 0.6 0.083 0.69 0.66 0.71 0.71 0.69 0.69 0.034 0.69 0.029 0.66 0.67 0.71 0.77 0.72 0.7 0.071 0.71 0.062
Strontium mg/L - - - 0.11 0.10 0.100 0.079 0.071 0.097 0.13 0.092 0.17 0.072 0.071 0.067 0.070 0.063 0.069 0.053 0.10 0.095 0.10 0.10 0.11 0.10 0.03 0.1 0.05 0.092 0.091 0.097 0.11 0.10 0.096 0.07 0.097 0.063
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 0.000020 <0.00001 0.0000088 0.57 0.000008 0.56 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 <0.00001 <0.00001 <0.00001 0.000012 <0.00001 0.0000068 0.15 0.0000064 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 0.00014 <0.0001 <0.0001 <0.0001 <0.0001 0.000073 0 0.000068 0.26
Titanium mg/L - - - <0.01 <0.01 <0.01 0.017 <0.01 0.008 0.44 0.0074 0.42 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0
Uranium mg/L 0.0085 - - 0.00047 0.00053 0.00042 0.00047 0.00037 0.00047 0.098 0.00045 0.138 0.00041 0.00034 0.00032 0.00037 0.00032 0.00035 0.1 0.00047 0.00043 0.00048 0.00050 0.00045 0.00047 0.062 0.00047 0.056 0.00049 0.00047 0.00051 0.00054 0.00049 0.0005 0.065 0.0005 0.057
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 0.0025 0.00082 0.0008 1.2 0.0008 1.1 <0.0005 0.00068 <0.0005 <0.0005 <0.0005 0.00034 0.24 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 <0.0005 <0.0005 <0.0005 0.0012 <0.0005 0.00048 0.7 0.00044 1
Zinc mg/L 0.031 - 0.092 0.056 - 0.12 - 0.014 <0.003 <0.003 0.0045 <0.003 0.0053 1.0 0.0045 1.0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 0.0030 <0.003 0.0019 0.0 0.0018 0.0 <0.003 <0.003 <0.003 0.0097 <0.003 0.0036 0.9 0.0031 1
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 0.11(Mn, Mx) 0.047 0.029 1.9 0.032 1.5 0.012 0.0084 0.0039 <0.003 <0.003 0.0055 0.73 <0.003 <0.003 <0.003 0.0032 <0.003 0.0019 0.1 0.0018 0.0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - - - <0.0001 <0.0001 <0.0001 0.00014 0.00016 0.000073 0.28 0.00009 0.31 0.00011 0.00011 0.00011 <0.0001 <0.0001 0.000086 0.064 0.00012 0.00010 <0.0001 <0.0001 <0.0001 0.00008 0.13 0.000074 0.12 <0.0001 <0.0001 <0.0001 0.00011 <0.0001 0.000065 0.08 0.000062 0
Barium mg/L - - - 0.074 0.074 0.074 0.068 0.050 0.073 0.043 0.068 0.155 0.049 0.039 0.046 0.038 0.039 0.042 0.11 0.061 0.060 0.075 0.070 0.071 0.067 0.109 0.067 0.099 0.068 0.073 0.067 0.069 0.068 0.069 0.034 0.069 0.03
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L 0.00024 - 0.00036(b) 0.00072 - 0.0012(b) 0.00016 - 0.00024(k) 0.0000078 0.0000085 0.0000053 0.000022 0.000011 0.000011 0.7 0.000011 0.6 0.0000073 <0.000005 <0.000005 0.0000065 0.0000070 0.0000052 0.21 0.0000060 0.0000080 0.0000089 0.0000076 0.0000090 0.0000076 0.16 0.0000079 0.15 0.000011 0.000010 0.0000074 0.000025 0.0000096 0.000014 0.59 0.000013 0.56
Chromium mg/L - - - <0.0001 0.00013 0.00010 0.00028 0.00017 0.00014 0.62 0.00015 0.51 0.00014 0.00012 0.00011 <0.0001 <0.0003 0.00011 0.73 0.00011 0.00012 0.00013 0.00015 0.00010 0.00013 0.13 0.00012 0.16 0.00012 0.00016 <0.0001 0.00012 0.00011 0.00011 0.22 0.00011 0.2
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L 0.0020 - 0.0018(l) 0.0011 - 0.011(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00028 <0.0002 <0.0002 0.00031 <0.0002 0.0002 0 0.00018 0.3
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 0.063 0.029 0.02 1.4 0.021 1.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.00
Lithium mg/L - - - 0.0015 0.0017 0.0016 0.0016 0.0013 0.0016 0.051 0.0015 0.098 0.0012 0.0011 0.0011 0.0012 0.0012 0.0012 0.047 0.0015 0.0017 0.0018 0.0017 0.0016 0.0017 0.075 0.0017 0.069 0.0016 0.0015 0.0015 0.0016 0.0016 0.0016 0.037 0.0016 0.04
Manganese mg/L - - - <0.0001 <0.0001 <0.0001 0.00050 0.00035 0.00016 1.2 0.0002 0.9 0.00013 0.00033 0.00015 0.00021 0.00046 0.00026 0.54 0.00030 0.00027 0.00015 0.00021 0.00024 0.00023 0.3 0.00023 0.2 <0.0001 0.00012 <0.0001 <0.0001 <0.00010 0.000068 0.1 0.000064 0.14
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 0.0000051 <0.000005 0 0.000003 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.0000050 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.00054 0.00048 0.00053 0.00051 0.00055 0.00051 0.052 0.00052 0.054 0.00051 0.00057 0.00061 0.00060 0.00062 0.00058 0.078 0.00064 0.00063 0.00066 0.00063 0.00063 0.00064 0.02 0.00064 0.02 0.00052 0.00060 0.00058 0.00056 0.00055 0.00056 0.057 0.00056 0.05
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Selenium mg/L - - - 0.00094 0.0010 0.0010 0.00091 0.00071 0.00097 0.062 0.00092 0.142 0.00078 0.00052 0.00059 0.00060 0.00042 0.00058 0.23 0.00070 0.00077 0.00068 0.00071 0.00070 0.00071 0.051 0.00071 0.045 0.0010 0.00074 0.00091 0.00099 0.00086 0.00091 0.137 0.0009 0.12
Silicon mg/L - - - 1.8 1.9 1.8 2.1 2.0 1.9 0.062 1.9 0.059 1.8 1.8 1.7 1.9 1.6 1.8 0.052 1.9 2.0 2.1 2.0 1.8 2.0 0.033 1.9 0.054 1.8 1.8 1.7 2.1 1.8 1.9 0.095 1.9 0.083
Silver mg/L - - - <0.00001 <0.00001 <0.00001 0.000016 <0.00001 0.0000078 0.39 0.0000072 0.37 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0
Strontium mg/L - - - 0.11 0.10 0.095 0.080 0.079 0.096 0.12 0.092 0.14 0.065 0.063 0.067 0.071 0.067 0.067 0.043 0.095 0.093 0.11 0.097 0.10 0.098 0.07 0.099 0.06 0.085 0.093 0.095 0.099 0.09 0.093 0.07 0.093 0.057
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.00049 0.00053 0.00049 0.00045 0.00042 0.00049 0.065 0.00047 0.09 0.00038 0.00034 0.00031 0.00034 0.00032 0.00034 0.082 0.00051 0.00049 0.00048 0.00049 0.00047 0.00049 0.034 0.00049 0.034 0.00050 0.00051 0.00053 0.00051 0.00051 0.00051 0.028 0.00051 0.024
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 0.00055 <0.0005 0.00033 0.08 0.00031 0.07 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 0.0016 <0.001 0.00078 0.39 0.00072 0.37 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 0.0017 0.0011 0.0008 0.44 0.00086 0.35 <0.001 <0.001 <0.001 0.0018 <0.0010 0.00083 0.48 0.00076 0.47
∑ Toxic Units  
WQGs - - - - 2.05 3.72 3.82 5.63 2.74 2.77 - 2.64 - 1.92 2.60 1.83 1.90 2.13 1.95 - 1.83 1.77 2.06 1.66 2.21 1.72 - 1.87 - 1.84 1.49 2.18 2.79 1.25 1.67 - 1.45 -
WQGs/EVWQP Benchmarks - - - - 2.04 3.72 3.82 5.67 2.76 2.78 - 2.65 - 1.94 2.61 1.84 1.92 2.14 1.96 - 1.84 1.79 2.07 1.67 2.22 1.73 - 1.88 - 1.86 1.50 2.18 2.81 1.26 1.68 - 1.46 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (121 to 203 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (121 to 203 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration observed in the dataset (0.25 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.37 mg-N/L) is based on the combination of field pH (8.5) and water temperature (8.5°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.94 mg-N/L) is based on the combination of field pH (8.5) and water temperature (8.5°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and    
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (8.0 to 8.5). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (121 to 203 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(j) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Parameter Unit EVWQP 
Benchmarks

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Feb 26
(C. dubia and P. 

subcapitata )

Guidelines for the protection of Aquatic Life Q1

Mar 05 Mar 12 Mar 19 Mar 26
Feb 26, Mar 5, 12, 19

(H. azteca )
Feb 26, Mar 5, 12, 19, 26

(P. promelas )30-day mean
(BC ENV)

Maximum
(BC ENV)

May 7
(C. dubia and P. 

subcapitata )
May 14 May 21 May 28 Jun 04

Nov 12, 19, 26, Dec 3, 10
(O. mykiss )Nov 19 Nov 26 Dec 03 Dec 10

Nov 12, 19, 26, Dec 3
(H. azteca )Sep 10 Sep 17

Aug 20, 27, Sep 3, 10
(H. azteca )

Aug 20, 27, Sep 3, 10, 17
(P. promelas )

May 7, 14, 21, 28, Jun 4
(O. mykiss )

Aug 20
(C. dubia and P. 

subcapitata )
Aug 27 Sep 03

Nov 12
(C. dubia and P. 

subcapitata )

Q2 Q3 Q4

Golder Associates Ltd. 1



Table C-2: Water Quality Screening for 2019 Chronic Toxicity Tests at GH_ER2
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.1 8.2 8.4 8.1 8.2 0.02 8.2 0.01 8.1 8.1 8.2 8.0 8.0 8.1 0.01 8.3 8.3 7.8 7.9 8.0 8.1 0.03 8.1 0.03 7.5 7.8 8.2 8.0 8.1 7.9 0.04 7.9 0.035
Temperature °C - - - 0.1 0 1.4 2.9 2.8 1.1 1.2 1.4 1.0 4.4 5.5 4.0 4.6 5.6 4.8 0.15 9.9 7.9 8.9 8.0 8.3 8.7 0.1 8.6 0.1 0.60 2.9 0.60 0.80 0.30 1.2 0.9 1.0 1.01
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.2 8.2 8.2 8.2 0 8.2 0 8.2 8.2 8.3 8.4 8.1 8.2 0.014 8.3 8.3 8.3 8.4 8.3 8.3 0 8.3 0 8.3 8.3 8.2 8.2 8.4 8.3 0 8.3 0.01
Hardness, as CaCO3 mg/L - - - 172 173 163 166 163 169 0.028 167 0.029 168 151 164 155 141 156 0.069 154 153 148 153 155 152 0.018 153 0.018 158 165 164 154 171 160 0.032 162 0.041
Total alkalinity, as CaCO3 mg/L 20(a) - - 150 159 146 144 141 150 0.044 148 0.047 144 136 147 136 120 137 0.077 133 137 139 141 140 138 0.025 138 0.023 145 144 147 149 161 146 0.015 149 0.046
Total dissolved solids mg/L - - - 181 179 212 167 188 185 0.1 185 0.09 174 167 161 163 144 162 0.069 154 167 160 177 165 165 0.06 165 0.05 178 188 170 152 164 172 0.09 170 0.08
Total suspended solids mg/L - - - <1.0 2.0 <1.0 1.8 3.0 1.2 0.44 1.6 0.53 5.0 50 7.0 8.3 79 30 1.1 1.1 1.5 2.1 <1.0 9.0 1.3 0.38 2.8 1.2 1.4 1.5 2.0 1.5 1.1 1.6 0.17 1.5 0.2
Total organic carbon mg/L - - - <0.50 <0.5 <0.5 0.57 1.2 0.33 0.11 0.51 0.62 0.86 1.4 1.0 1.3 1.3 1.2 0.19 0.79 0.64 0.50 0.59 0.65 0.63 0.19 0.63 0.17 <0.5 <0.5 0.68 <0.5 <0.5 0.36 0.25 0.34 0.24
Dissolved organic carbon mg/L - - - <0.50 0.63 <0.5 0.85 1.2 0.5 0.33 0.63 0.45 <0.5 0.89 0.87 1.5 0.92 0.88 0.39 0.65 0.61 0.56 0.64 0.66 0.62 0.07 0.62 0.06 <0.5 <0.5 0.53 <0.5 <0.5 0.32 0.05 0.31 0
Turbidity NTU - - - 0.45 0.41 0.55 0.61 2.0 0.51 0.18 0.81 0.84 3.2 16 2.3 4.2 44 14.0 1.3 0.51 0.41 0.87 0.42 2.1 0.55 0.39 0.87 0.84 0.64 1.3 0.57 0.60 0.15 0.77 0.43 0.64 0.6
Conductivity μS/cm - - - 305 312 307 295 286 305 0.023 301 0.035 298 293 307 294 262 291 0.059 274 277 274 283 286 277 0.015 279 0.02 279 294 296 299 322 292 0.031 298 0.052
Oxidation-reduction potential mV - - - 410 465 468 463 465 452 0.061 454 0.055 452 448 356 326 418 400 0.14 360 481 477 484 439 451 0.134 448 0.117 456 420 331 465 257 418 0.146 386 0.23
Acidity To pH 8.3, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 1.3 <1.0 0.66 0.2 8.0 1.2 <1.0 <1.0 <1.0 2.6 1 2.1 1 1.6 <1.0 <1.0 <1.0 <1.0 0.78 0 0.72 0.37
Bicarbonate alkalinity, as CaCO3 mg/L - - - 150 159 146 144 141 150 0.044 148 0.047 144 136 147 131 120 136 0.08 133 134 138 139 140 136 0.022 137 0.023 145 143 147 149 154 146 0.018 148 0.029
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 5.0 <1.0 1.4 1.3 <1.0 3.2 <1.0 2.2 <1.0 1.6 1 1.4 1 <1.0 1.6 <1.0 <1.0 7.0 0.78 0 2.0 1.3
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0
Calcium mg/L - - - 50 49 46 47 47 48 0.045 48 0.039 47 43 48 44 41 45 0.059 44 44 43 43 45 43 0.018 44 0.021 44 48 46 43 50 45 0.046 46 0.061
Chloride mg/L 150 600 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 0 <0.5 <0.5 0.80 0.83 <0.5 0.48 0.36 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 0
Fluoride mg/L - 1.4 - 1.6(b) - 0.16 0.15 0.086 0.15 0.17 0.14 0.25 0.14 0.23 0.17 0.16 0.17 0.15 0.13 0.15 0.099 0.15 0.17 0.16 0.16 0.19 0.16 0.04 0.17 0.08 0.17 0.13 0.13 0.10 0.18 0.14 0.2 0.14 0.21
Magnesium mg/L - - - 12 12 12 12 11 12 0.024 12 0.044 12 11 11 11 9.3 11 0.1 11 10 10 11 11 11 0.04 11 0.034 12 11 12 11 11 12 0.038 12 0.037
Potassium mg/L - - - 0.29 0.34 0.31 0.38 0.35 0.33 0.11 0.33 0.1 0.32 0.33 0.34 0.35 0.33 0.33 0.036 0.34 0.34 0.34 0.39 0.35 0.35 0.07 0.35 0.06 0.33 0.35 0.34 0.34 0.32 0.34 0.03 0.33 0.034
Sodium mg/L - - - 0.67 0.76 0.77 0.77 0.74 0.74 0.063 0.74 0.055 0.76 0.62 0.87 0.82 0.57 0.73 0.18 0.61 0.65 0.67 0.67 0.68 0.65 0.044 0.65 0.044 0.72 0.69 0.72 0.70 0.70 0.71 0.021 0.71 0.018
Sulphate mg/L 309 - 429(b, c) - 309 - 481(b) 24 24 25 24 23 24 0.015 24 0.022 23 19 20 18 13 19 0.18 16 18 18 17 19 17 0.036 18 0.061 23 22 23 23 23 23 0.015 23 0.013
Major anion sum meq/L - - - 3.5 3.7 3.5 3.4 3.3 3.5 0.036 3.5 0.04 3.4 3.2 3.4 3.1 2.7 3.1 0.089 3.0 3.1 3.2 3.2 3.2 3.1 0.026 3.1 0.027 3.4 3.4 3.4 3.5 3.7 3.4 0.013 3.5 0.041
Major cation sum meq/L - - - 3.5 3.5 3.3 3.4 3.3 3.4 0.028 3.4 0.028 3.4 3.1 3.3 3.1 2.9 3.2 0.069 3.1 3.1 3.0 3.1 3.2 3.1 0.017 3.1 0.018 3.2 3.3 3.3 3.1 3.5 3.2 0.03 3.3 0.037
Nutrients
Nitrate mg-N/L 3.0 33 2.0 - 2.8(d) 0.11 0.10 0.10 0.12 0.11 0.11 0.048 0.11 0.042 0.073 0.11 0.098 0.085 0.098 0.092 0.14 0.036 0.031 0.029 0.030 0.058 0.032 0.09 0.037 0.332 0.075 0.089 0.076 0.087 0.092 0.082 0.09 0.084 0.09
Nitrite mg-N/L 0.020(e) 0.060(e) - 0.002 <0.001 <0.001 <0.001 <0.001 0.00075 0.33 0.0007 0.32 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 <0.001 0.0 <0.001 <0.001 <0.001 0.0012 <0.001 0.00068 0.15 0.00064 0.14
Total ammonia mg-N/L 0.47 - 2.1(f) 2.4 - 14(g) - <0.0050 <0.005 <0.005 0.0065 0.0059 0.0035 0.21 0.004 0.17 0.011 0.016 0.020 0.0086 0.015 0.014 0.32 0.029 0.011 0.0072 0.0077 0.014 0.014 0.76 0.014 0.66 0.013 0.022 0.0085 0.0066 0.0053 0.013 0.55 0.011 0.62
Total Kjeldahl nitrogen mg-N/L - - - <0.050 0.25 0.091 0.16 0.071 0.13 0.66 0.12 0.68 0.064 0.27 0.053 0.068 0.34 0.16 0.85 0.079 <0.05 0.077 0.089 0.059 0.068 0.25 0.066 0.24 0.054 0.074 <0.05 <0.05 <0.05 0.045 0.26 0.041 0.26
Orthophosphate mg-P/L - - - 0.0023 <0.001 <0.001 0.0011 <0.001 0.0011 0.58 0.00098 0.58 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 <0.001 0.0 <0.001 0.0016 <0.001 <0.001 0.0016 0.00078 0.39 0.00094 0.35
Phosphorus mg-P/L - - - 0.0033 0.0029 0.0095 0.0038 0.0033 0.0049 0.64 0.0046 0.61 0.0060 0.059 0.0077 0.014 0.090 0.035 1.1 <0.002 <0.002 <0.002 0.0048 0.0069 0.002 0.72 0.0029 0.76 <0.002 <0.002 0.0046 <0.002 <0.002 0.0019 0.68 0.0017 1
Total Metals
Aluminum mg/L - - - 0.0048 0.0046 0.0068 0.013 0.043 0.0074 0.56 0.014 1.12 0.041 0.45 0.029 0.14 0.40 0.21 0.94 0.011 0.018 <0.012 0.012 0.015 0.012 0.27 0.012 0.23 0.015 <0.003 0.021 0.015 0.0057 0.013 0.58 0.012 0.64
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - 0.0050 - 0.00011 0.00012 <0.0001 0.00014 <0.0001 0.00011 0.16 0.000094 0.18 0.00014 0.00046 0.00013 0.00020 0.00042 0.00027 0.59 0.00011 0.00013 0.00011 0.00014 0.00014 0.00012 0.12 0.00013 0.12 0.00011 <0.0001 0.00013 0.00017 <0.0001 0.00012 0.27 0.0001 0.29
Barium mg/L 1.0 - - 0.048 0.048 0.047 0.047 0.052 0.047 0.013 0.048 0.041 0.045 0.049 0.040 0.040 0.042 0.043 0.091 0.040 0.039 0.041 0.041 0.044 0.04 0.024 0.041 0.044 0.047 0.045 0.046 0.043 0.046 0.045 0.039 0.045 0.035
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 0.000034 <0.00002 <0.00002 0.000034 0.00002 0.39 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L - - - 0.000005 0.0000066 0.0000078 0.0000078 0.000011 0.0000069 0.17 0.0000077 0.28 0.000013 0.000070 0.000011 0.000025 0.000090 0.000042 0.87 0.0000088 0.000022 0.0000070 0.000013 0.0000092 0.000013 0.52 0.000012 0.5 0.0000098 <0.000005 0.0000092 0.000013 0.0000072 0.0000085 0.36 0.0000082 0.34
Calcium mg/L - - - 51 49 46 50 54 49 0.049 50 0.062 50 50 41 47 45 46 0.085 42 41 43 47 48 43 0.068 44 0.074 48 51 48 50 50 49 0.032 49 0.028
Chromium mg/L 0.0010(h) - - 0.00028 0.00030 0.00030 0.00030 0.00031 0.0003 0.034 0.0003 0.037 0.00036 0.0012(Mn) 0.00027 0.00052 0.0010(Mn) 0.001 0.61 0.00033 0.00027 0.00025 0.00017 0.00030 0.00026 0.259 0.00026 0.23 0.00028 0.00024 0.00030 0.00030 0.00025 0.00028 0.101 0.00027 0.102
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 0.00027 <0.0001 <0.0001 0.00026 0.00014 0.67 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.00093 <0.0005 <0.0005 0.00083 0.0005 0.42 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 0.011 0.030 0.0065 0.08 0.011 0.79 0.045 0.61 0.029 0.14 0.61 0.29 1.0 0.014 0.051 0.015 0.022 0.022 0.026 0.68 0.025 0.61 0.016 <0.01 0.029 0.023 <0.01 0.018 0.45 0.016 1
Lead mg/L 0.0077 - 0.010(b) 0.11 - 0.17(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 0.00042 <0.00005 0.00010 0.00039 0.00019 0.97 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.0016 0.0018 0.0018 0.0018 0.0021 0.0018 0.057 0.0018 0.098 0.0019 0.0023 0.0015 0.0018 0.0019 0.0019 0.15 0.0016 0.0016 0.0016 0.0018 0.0018 0.0017 0.061 0.0017 0.065 0.0018 0.0018 0.0019 0.0020 0.0018 0.0019 0.051 0.0019 0.048
Magnesium mg/L - - - 11 13 11 13 12 12 0.093 12 0.082 12 12 11 11 9.6 11 0.079 10.0 9.5 10.0 11 11 10 0.044 10 0.071 12 11 12 12 11 12 0.026 12 0.031
Manganese mg/L 1.2 - 1.4(b) 2.0 - 2.5(b) - 0.0007 0.00065 0.00090 0.0013 0.0020 0.00088 0.36 0.0011 0.53 0.0031 0.028 0.0025 0.0091 0.035 0.016 0.97 0.0023 0.0059 0.0020 0.0038 0.0028 0.0035 0.51 0.0034 0.47 0.0018 0.00052 0.0018 0.0021 0.00095 0.0016 0.45 0.0014 0.46
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 0.00000053 <0.0000005 0.00000032 0.05 0.00000031 0.04 <0.0000005 0.0000040 0.00000061 0.0000012 0.0000027 0.0000017 0.87 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0.0 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.00100 0.0011 0.0011 0.0010 0.0010 0.0011 0.057 0.001 0.052 0.00097 0.00098 0.00089 0.00097 0.00074 0.00091 0.11 0.00095 0.0010 0.00091 0.00096 0.0010 0.00096 0.047 0.00097 0.051 0.00098 0.0011 0.0010 0.0010 0.0012 0.001 0.056 0.0011 0.065
Nickel mg/L 0.005(i) - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.0014 <0.0005 <0.0005 0.0013 0.00069 0.67 0.00066 <0.0005 <0.0005 <0.0005 <0.0005 0.00035 0 0.00033 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Potassium mg/L - - - 0.29 0.33 0.37 0.35 0.37 0.34 0.099 0.34 0.094 0.33 0.53 0.34 0.41 0.50 0.42 0.22 0.34 0.32 0.34 0.33 0.36 0.33 0.025 0.34 0.039 0.35 0.35 0.37 0.36 0.34 0.36 0.028 0.36 0.032
Selenium mg/L 0.0020 - 0.019 0.0010 0.0011 0.0012 0.0011 0.0012 0.0011 0.068 0.0011 0.068 0.0010 0.00100 0.00092 0.00099 0.00082 0.00095 0.089 0.00081 0.00075 0.00085 0.00070 0.00075 0.00077 0.086 0.00077 0.076 0.00095 0.0010 0.00100 0.0010 0.00096 0.00099 0.025 0.00098 0.02
Silicon mg/L - - - 1.6 1.8 1.6 1.8 1.8 1.7 0.065 1.7 0.057 1.7 2.4 1.8 2.0 2.3 2.0 0.15 1.8 1.8 1.7 1.8 1.8 1.7 0.026 1.7 0.023 1.9 1.8 1.9 1.9 1.9 1.9 0.02 1.9 0.021
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 0.000010 <0.00001 <0.00001 0.000011 0.0000072 0.062 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 0.64 0.74 0.71 0.80 0.81 0.72 0.093 0.74 0.094 0.70 0.70 0.82 0.85 0.57 0.73 0.15 0.64 0.56 0.63 0.61 0.67 0.61 0.057 0.62 0.063 0.70 0.70 0.78 0.79 0.71 0.74 0.068 0.73 0.064
Strontium mg/L - - - 0.22 0.22 0.21 0.21 0.21 0.21 0.027 0.21 0.025 0.21 0.20 0.21 0.23 0.19 0.21 0.073 0.21 0.21 0.22 0.22 0.24 0.21 0.022 0.22 0.059 0.21 0.23 0.22 0.22 0.22 0.22 0.041 0.22 0.035
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 0.000021 <0.00001 <0.00001 0.000020 0.0000112 0.51 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.00075 0.00085 0.00074 0.00076 0.00081 0.00078 0.064 0.00078 0.058 0.00077 0.00082 0.00074 0.00077 0.00067 0.00076 0.074 0.00070 0.00069 0.00061 0.00072 0.00066 0.00068 0.07 0.00068 0.063 0.00073 0.00075 0.00077 0.00080 0.00074 0.00076 0.041 0.00076 0.04
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.0023 <0.0005 0.00081 0.0021 0.00114 0.78 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.037 - 0.077 0.062 - 0.10 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 0.0054 <0.003 <0.003 0.0055 0.0031 0.44 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 0.0039 <0.003 0.0021 0 0.002 0
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 0.0053 <0.003 0 0.0023 0 <0.003 0.0036 <0.003 <0.003 0.0037 0.0024 0.15 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 0.0051 <0.003 <0.003 <0.003 0.0024 0 0.0022 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 0.00011 0.00012 0.00011 0.00011 0.00010 0.00011 0.064 0.00011 0.00011 0.00010 <0.0001 <0.0001 0.000093 0 0.000084 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Barium mg/L - - - 0.049 0.049 0.047 0.049 0.049 0.049 0.024 0.049 0.021 0.045 0.043 0.043 0.038 0.036 0.041 0.093 0.042 0.040 0.043 0.044 0.046 0.042 0.045 0.043 0.053 0.043 0.045 0.049 0.046 0.047 0.046 0.056 0.046 0.05
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L 0.00026 - 0.00033(b) 0.00076 - 0.0011(b) 0.00017 - 0.00022(k) 0.000006 0.0000057 <0.000005 0.0000063 0.0000072 0.0000051 0.11 0.0000055 0.15 0.0000067 0.0000073 0.0000065 0.0000095 <0.000005 0.0000065 0.25 0.0000075 0.0000084 0.0000055 <0.000005 0.0000069 0.000006 0.27 0.0000062 0.23 0.0000059 0.0000073 0.0000066 0.0000081 0.0000058 0.000007 0.14 0.0000067 0.14
Chromium mg/L - - - 0.00021 0.00025 0.00025 0.00025 0.00028 0.00024 0.083 0.00025 0.10 0.00021 0.00022 0.00023 0.00027 0.00020 0.00023 0.12 0.00020 0.00019 0.00018 0.00021 0.00034 0.0002 0.066 0.00022 0.294 0.00027 0.00031 0.00022 0.00024 0.00024 0.00026 0.151 0.00026 0.14
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L 0.0002 - 0.0008(l) 0.0001 - 0.0049(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00021(Mn) 0.00064(Mn) 0.00032(Mn) 0.00024(Mn) <0.0002 0.00035(Mn) 1 0.00030(Mn) 0.6
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0.0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.00
Lithium mg/L - - - 0.0016 0.0017 0.0017 0.0017 0.0019 0.0017 0.03 0.0017 0.064 0.0017 0.0015 0.0016 0.0016 0.0013 0.0015 0.098 0.0017 0.0017 0.0017 0.0016 0.0017 0.0017 0.03 0.0017 0.027 0.0017 0.0018 0.0016 0.0018 0.0019 0.0017 0.056 0.0018 0.06
Manganese mg/L - - - 0.0003 0.00031 0.00034 0.00064 0.00062 0.00041 0.38 0.00045 0.37 0.00013 0.00021 0.00058 <0.0001 0.00021 0.00024 0.82 0.00059 0.00078 0.00065 0.00048 0.00046 0.00063 0.2 0.00059 0.22 0.00054 0.0011 0.00049 0.00060 0.00049 0.00069 0.42 0.00065 0.41
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.00109 0.0011 0.0011 0.0010 0.00097 0.0011 0.02 0.001 0.043 0.0010 0.0011 0.0010 0.0010 0.00081 0.001 0.1 0.00096 0.00097 0.00094 0.00092 0.00100 0.00095 0.024 0.00096 0.032 0.00098 0.0010 0.00098 0.00099 0.0010 0.0010 0.028 0.001 0.03
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Selenium mg/L - - - 0.0011 0.0012 0.0012 0.0011 0.0012 0.0011 0.031 0.0012 0.027 0.0011 0.00093 0.00088 0.00076 0.00083 0.00091 0.15 0.00086 0.00084 0.00071 0.00077 0.00083 0.00079 0.084 0.0008 0.075 0.0011 0.0010 0.00091 0.0011 0.0010 0.001 0.086 0.001 0.07
Silicon mg/L - - - 1.6 1.7 1.7 1.6 1.7 1.7 0.037 1.7 0.033 1.7 1.6 1.7 1.7 1.7 1.7 0.042 1.8 1.8 1.7 1.8 1.8 1.8 0.04 1.8 0.035 1.8 1.7 1.7 2.0 1.9 1.8 0.069 1.8 0.062
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.22 0.22 0.21 0.20 0.20 0.21 0.056 0.21 0.055 0.22 0.21 0.22 0.23 0.20 0.22 0.061 0.21 0.21 0.22 0.21 0.22 0.21 0.031 0.21 0.029 0.21 0.21 0.20 0.21 0.22 0.21 0.018 0.21 0.028
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.00078 0.00081 0.00078 0.00086 0.00082 0.00081 0.042 0.00081 0.037 0.00072 0.00077 0.00083 0.00076 0.00061 0.00074 0.11 0.00065 0.00073 0.00066 0.00069 0.00071 0.00068 0.053 0.00069 0.048 0.00073 0.00075 0.00074 0.00076 0.00077 0.00074 0.02 0.00075 0.024
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 0 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 0 <0.001 <0.001 <0.001 0.0011 <0.001 0.00065 0 0.00062 0.07
∑ Toxic Units
WQGs - - - - 3.75 2.50 3.69 2.09 2.06 2.85 - 2.43 - 3.84 4.66 2.26 2.32 4.25 3.10 - 2.31 2.49 2.82 2.35 2.52 2.41 - 2.42 - 2.29 4.43 2.31 2.47 2.19 2.93 - 2.67 -
WQGs/EVWQP Benchmarks - - - - 3.75 2.51 3.70 2.10 2.07 2.86 - 2.44 - 3.85 4.67 2.27 2.33 4.26 3.11 - 2.32 2.51 2.83 2.36 2.53 2.42 - 2.43 - 2.30 4.44 2.32 2.49 2.20 2.95 - 2.68 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (129 to 182 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (129 to 182 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.25 to 0.83 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.47 mg-N/L) is based on the combination of field pH (8.4) and water temperature (8.3°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.43 mg-N/L) is based on the combination of field pH (8.4) and water temperature (8.3°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.5 to 8.4). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (129 to 182 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Q4

30-day mean
(BC ENV)

Maximum
(BC ENV)

EVWQP 
Benchmarks

Feb 26
(C. dubia and P. 

subcapitata )
Mar 05 Mar 12 Mar 19 Mar 26

Feb 26, Mar 5, 12, 19
(H. azteca )

Guidelines for the protection of Aquatic Life Q1 Q2 Q3
Feb 26, Mar 5, 12, 19, 26

(P. promelas )
May 7

(C. dubia and P. 
subcapitata )

Nov 12
(C. dubia and P. 

subcapitata )
Nov 19May 28 Jun 04

May 7, 14, 21, 28, Jun 4
(O. mykiss )

Aug 20
(C. dubia and P. 

subcapitata )
Aug 27 Sep 03

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Sep 10 Sep 17
Aug 20, 27, Sep 3, 10

(H. azteca )
Aug 20, 27, Sep 3, 10, 17

(P. promelas )Parameter Unit May 14 May 21 Nov 26 Dec 03 Dec 10
Nov 12, 19, 26, Dec 3

(H. azteca )
Nov 12, 19, 26, Dec 3, 10

(O. mykiss )

Golder Associates Ltd. 2



Table C-3: Water Quality Screening for 2019 Chronic Toxicity Tests at CM_MC1
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.1 8.2 8.2 8.3 8.1 8.2 0.01 8.2 0.01 8.3 8.3 8.3 8.4 8.3 8.3 0.0054 8.2 8.4 7.9 8.3 8.3 8.2 0.03 8.2 0.02 7.8 7.9 8.1 7.9 8.3 7.9 0.02 8.0 0.025
Temperature °C - - - 1.5 1.4 1.7 2.7 1.6 1.8 0.33 1.8 0.3 1.9 1.5 1.5 2.1 2.8 2.0 0.27 9.0 6.5 9.1 7.7 7.0 8.1 0.15 7.9 0.15 0.40 0.90 0.30 0.50 0.60 0.53 0.5 0.54 0.43
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.2 8.1 8.1 8.2 0.0061 8.2 0.0067 8.2 8.0 8.2 8.3 8.0 8.1 0.016 8.4 8.4 8.3 8.3 8.4 8.4 0.0069 8.4 0.0066 8.3 8.4 8.1 8.3 8.1 8.3 0.0152 8.2 0.016
Hardness, as CaCO3 mg/L - - - 156 145 146 169 161 154 0.073 155 0.065 133 96 108 91 85 103 0.19 156 151 154 140 152 150 0.047 151 0.041 142 143 147 163 144 149 0.065 148 0.059
Total alkalinity, as CaCO3 mg/L 20(a) - - 179 154 165 147 152 161 0.087 159 0.08 125 90 110 91 88 101 0.16 146 147 149 145 147 147 0.012 147 0.01 141 138 155 147 144 145 0.052 145 0.045
Total dissolved solids mg/L - - - 209 166 164 186 186 181 0.12 182 0.1 167 115 119 117 93 122 0.22 135 157 169 166 172 157 0.1 160 0.09 171 178 162 143 133 164 0.09 157 0.12
Total suspended solids mg/L - - - <1.0 <1.0 <1.0 <1.0 4.8 <1 0 1.4 1 1.3 10 2.4 4.2 11 5.7 0.76 <1.0 1.9 <1.0 <1.0 <1.0 0.85 1 0.78 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1 0.0
Total organic carbon mg/L - - - 0.62 <0.5 <0.5 0.54 <0.5 0.42 0.14 0.38 0.14 7.4 5.5 3.0 3.7 3.2 4.6 0.41 0.95 0.84 0.84 0.95 0.76 0.9 0.07 0.87 0.09 0.76 1.1 0.59 1.1 0.68 0.88 0.28 0.84 0.273
Dissolved organic carbon mg/L - - - 0.55 <0.5 <0.5 0.59 <0.5 0.41 0.11 0.38 0.11 3.6 4.8 2.7 3.6 2.9 3.5 0.24 0.99 0.81 0.81 0.93 0.78 0.89 0.1 0.86 0.11 0.84 1.3 0.55 1.2 0.61 0.95 0.33 0.88 0
Turbidity NTU - - - 0.26 0.37 0.22 0.18 1.8 0.26 0.32 0.56 1.22 0.77 7.5 1.1 3.5 7.3 4.0 0.81 0.25 0.27 0.18 0.30 0.20 0.25 0.2 0.24 0.21 0.16 0.30 0.32 0.20 0.17 0.25 0.32 0.23 0.3
Conductivity μS/cm - - - 302 309 301 306 303 305 0.012 304 0.011 253 188 220 191 176 206 0.15 287 284 287 282 286 285 0.009 285 0.008 246 274 258 275 278 263 0.053 266 0.052
Oxidation-reduction potential mv - - - 420 415 404 408 398 412 0.017 409 0.021 411 397 329 333 416 377 0.11 274 319 447 282 419 331 0.242 348 0.229 382 422 412 408 268 406 0.042 378 0.17
Acidity To pH 8.3, as CaCO3 mg/l - - - 1.6 1.1 2.5 1.5 <1.0 1.7 0.35 1.4 0.41 1.8 2.7 <1.0 1.7 1.0 1.5 0.46 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 0.0 0.74 0.42
Bicarbonate alkalinity, as CaCO3 mg/l - - - 179 154 165 147 152 161 0.087 159 0.08 125 90 110 89 88 100 0.17 141 144 145 143 141 143 0.012 143 0.013 141 135 155 147 144 145 0.059 144 0.051
Carbonate alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 2.6 <1.0 0.9 0.78 4.8 3.4 3.2 2.0 5.8 3.4 0 3.8 0 <1.0 3.4 <1.0 <1.0 <1.0 1.2 1 1.1 1.0
Hydroxide alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0
Calcium mg/L - - - 43 40 41 47 46 43 0.076 43 0.074 38 26 29 26 22 28 0.21 43 42 42 39 42 41 0.041 41 0.036 38 40 41 45 39 41 0.075 41 0.072
Chloride mg/L 150 600 - 0.68 0.61 0.68 0.75 0.77 0.68 0.084 0.7 0.091 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.00 <0.5 0.00 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.00 <0.5 0
Fluoride mg/L - 1.3 - 1.5(b) - 0.070 0.065 0.036 0.073 0.081 0.061 0.28 0.065 0.26 0.071 0.054 0.065 0.055 0.049 0.059 0.15 0.079 0.076 0.078 0.076 0.080 0.077 0.02 0.078 0.02 0.077 0.058 0.064 0.053 0.073 0.063 0.16 0.065 0.15
Magnesium mg/L - - - 12 11 11 12 11 11 0.07 11 0.062 9.6 7.2 8.5 6.7 7.3 7.9 0.15 12 12 12 11 12 12 0.059 12 0.052 11 10 11 12 12 11 0.061 11 0.055
Potassium mg/L - - - 0.49 0.45 0.41 0.46 0.46 0.45 0.071 0.45 0.062 0.37 0.36 0.37 0.32 0.30 0.34 0.089 0.54 0.51 0.52 0.49 0.52 0.51 0.037 0.52 0.033 0.40 0.39 0.40 0.45 0.40 0.41 0.068 0.41 0.06
Sodium mg/L - - - 3.5 3.2 3.1 3.7 3.6 3.4 0.084 3.4 0.076 2.7 1.3 1.7 1.3 1.0 1.6 0.42 3.1 3.1 3.1 3.1 3.3 3.1 0.011 3.1 0.031 3.1 2.9 3.2 3.3 3.1 3.1 0.055 3.1 0.048
Sulphate mg/L 309(b) - 309(b) 17 17 17 18 18 17 0.039 17 0.047 13 5.6 8.1 5.8 5.6 7.5 0.41 13 14 14 13 14 14 0.023 14 0.024 14 13 14 15 14 14 0.035 14 0.034
Major anion sum meq/L - - - 4.0 3.4 3.7 3.4 3.4 3.6 0.074 3.6 0.068 2.8 1.9 2.4 2.0 1.9 2.2 0.18 3.2 3.2 3.3 3.2 3.2 3.2 0.012 3.2 0.011 3.1 3.0 3.4 3.2 3.2 3.2 0.048 3.2 0.041
Major cation sum meq/L - - - 3.3 3.1 3.1 3.5 3.4 3.2 0.071 3.3 0.065 2.8 2.0 2.2 1.9 1.8 2.1 0.19 3.3 3.2 3.2 3.0 3.2 3.2 0.045 3.2 0.04 3.0 3.0 3.1 3.4 3.0 3.1 0.065 3.1 0.058
Nutrients
Nitrate mg-N/L 3.0 33 1.3 - 2.6(c) 0.059 0.055 0.060 0.057 0.074 0.058 0.037 0.061 0.124 0.0086 0.0079 0.0089 <0.005 0.023 0.0102 0.7 0.012 0.013 0.017 0.018 0.040 0.015 0.217 0.02 0.589 0.019 0.020 0.027 0.038 0.040 0.026 0.338 0.029 0.34
Nitrite mg-N/L 0.020(d) 0.060(d) - 0.0011 <0.001 <0.001 <0.001 <0.001 0.00065 0.08 0.00062 0.07 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 0.0084 <0.001 0.0 0.0021 1.59 <0.001 0.0012 <0.001 <0.001 <0.001 0.00068 0.15 0.00064 0.14
Total ammonia mg-N/L 0.16 - 2.1(e) 0.83 - 16(f) - 0.0069 0.011 <0.005 0.017 <0.005 0.0094 0.57 0.008 0.64 <0.005 0.023 0.0075 0.013 0.024 0.014 0.63 <0.005 <0.005 0.0054 <0.005 <0.005 0.0032 0.06 0.0031 0.06 0.0053 0.0075 <0.005 0.0080 0.0051 0.0058 0.26 0.0057 0.25
Total Kjeldahl nitrogen mg-N/L - - - <0.05 <0.05 <0.05 <0.05 0.050 <0.05 0 0.03 0 <0.05 0.27 0.086 <0.05 0.14 0.11 0.85 <0.05 <0.05 0.17 <0.05 0.070 0.06 1 0.062 1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0.0
Orthophosphate mg-P/L - - - 0.0033 0.0030 0.0030 0.0034 0.0032 0.0032 0.065 0.0032 0.056 0.0041 0.0047 0.0039 0.0040 0.0038 0.0041 0.086 0.0047 0.0043 0.0039 0.0041 0.0044 0.0043 0.08 0.0043 0.071 0.0041 0.0038 0.0040 0.0051 0.0047 0.0043 0.137 0.0043 0.12
Phosphorus mg-P/L - - - 0.0032 0.0042 0.0035 0.0039 0.0038 0.0037 0.12 0.0037 0.1 0.0045 0.016 0.010 0.012 0.015 0.011 0.39 0.0048 0.0037 0.0024 0.0040 0.0059 0.0037 0.27 0.0042 0.31 0.0040 0.0032 0.0045 0.0042 0.0036 0.004 0.14 0.0039 0
Total Metals
Aluminum mg/L - - - 0.0041 <0.003 <0.003 0.0032 0.016 0.0026 0.2 0.0052 1.07 0.032 0.22 0.11 0.25 0.34 0.19 0.65 0.0075 0.0080 0.0057 0.011 0.0062 0.008 0.25 0.0076 0.25 0.0096 0.0058 0.0061 0.0064 <0.003 0.007 0.25 0.0059 0.4
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - 0.0050 - 0.00015 0.00016 0.00020 0.00016 0.00014 0.00017 0.13 0.00016 0.14 0.00022 0.00029 0.00028 0.00030 0.00039 0.0003 0.21 0.00023 0.00021 0.00019 0.00021 0.00019 0.00021 0.08 0.00021 0.08 0.00018 0.00019 0.00019 0.00019 0.00018 0.00019 0.03 0.00019 0.03
Barium mg/L 1.0 - - 0.053 0.056 0.054 0.058 0.059 0.055 0.04 0.056 0.047 0.041 0.031 0.036 0.029 0.026 0.033 0.18 0.051 0.054 0.057 0.052 0.050 0.054 0.043 0.053 0.047 0.047 0.047 0.050 0.047 0.047 0.048 0.034 0.048 0.03
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 0.000023 <0.00002 0 0.000013 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - 0.013 0.013 0.013 0.014 0.014 0.013 0.038 0.013 0.041 0.014 <0.01 <0.01 <0.01 <0.01 0.0068 0.26 0.016 0.017 0.016 0.016 0.014 0.016 0.031 0.016 0.069 0.014 0.014 0.013 0.012 0.013 0.013 0.072 0.013 0
Cadmium mg/L - - - 0.0000097 0.0000085 0.0000089 0.0000054 0.0000091 0.0000081 0.23 0.0000083 0.2 0.000014 0.000043 0.000017 0.000021 0.000036 0.000026 0.47 0.000016 0.000011 0.000014 0.000013 0.000012 0.000013 0.16 0.000013 0.15 0.0000081 0.000012 0.000012 0.000011 0.000010 0.000011 0.16 0.000011 0.15
Calcium mg/L - - - 41 42 41 47 46 43 0.06 43 0.059 36 25 33 27 23 29 0.2 44 40 45 39 39 42 0.072 41 0.071 40 40 43 38 42 40 0.048 40 0.043
Chromium mg/L 0.0010(g) - - 0.00030 0.00024 0.00020 0.00021 0.00020 0.00024 0.19 0.00023 0.18 0.00020 0.00042 0.00035 0.00048 0.00071 0.00043 0.43 0.00026 0.00027 0.00020 0.00018 0.00027 0.00023 0.19 0.00024 0.18 0.00029 0.00022 0.00020 0.00024 0.00024 0.00024 0.16 0.00024 0.141
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 0.00012 <0.0001 <0.0001 0.00016 0.000086 0.3 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.00077 <0.0005 0.00060 0.00078 0.00053 0.26 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 <0.01 0.017 <0.01 0 0.0074 0 0.030 0.23 0.081 0.19 0.33 0.17 0.7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Lead mg/L 0.0059 - 0.0095(b) 0.066 - 0.16(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 0.00031 0.000066 0.00011 0.00021 0.00014 0.77 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.0043 0.0043 0.0043 0.0049 0.0047 0.0045 0.067 0.0045 0.063 0.0040 0.0026 0.0029 0.0024 0.0019 0.0028 0.28 0.0049 0.0048 0.0048 0.0047 0.0049 0.0048 0.017 0.0048 0.017 0.0044 0.0046 0.0046 0.0042 0.0046 0.0045 0.043 0.0045 0.04
Magnesium mg/L - - - 11 12 11 12 12 12 0.044 12 0.044 9.9 7.0 8.7 7.2 7.1 8.0 0.16 11 12 12 12 12 12 0.021 12 0.019 10 12 11 11 12 11 0.045 11 0.05
Manganese mg/L 0.98 - 1.3(b) 1.5 - 2.4(b) - 0.00024 0.00016 0.00025 0.00022 0.00055 0.00022 0.19 0.00028 0.54 0.0012 0.0099 0.0026 0.0041 0.0085 0.0053 0.72 0.00078 0.00053 0.00040 0.00042 0.00030 0.00053 0.33 0.00049 0.38 0.00023 0.00016 0.00018 0.00024 0.00012 0.0002 0.19 0.00019 0.27
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0 0.00000080 0.0000037 0.0000014 0.0000017 0.0000025 0.000002 0.55 <0.0000005 <0.0000005 <0.0000005 0.00000051 <0.0000005 0.00000032 0 0.0000003 0 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.00082 0.00091 0.00084 0.00093 0.00081 0.00087 0.059 0.00086 0.062 0.00084 0.00050 0.00064 0.00060 0.00059 0.00064 0.2 0.00092 0.00093 0.00092 0.00094 0.00098 0.00093 0.011 0.00094 0.027 0.00085 0.00093 0.00087 0.00086 0.00088 0.00088 0.043 0.00088 0.037
Nickel mg/L 0.005(h) - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.00081 <0.0005 0.00061 0.00057 0.0005 0.26 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Potassium mg/L - - - 0.43 0.43 0.44 0.44 0.48 0.44 0.013 0.44 0.042 0.41 0.41 0.40 0.41 0.42 0.41 0.017 0.47 0.51 0.54 0.50 0.49 0.5 0.054 0.5 0.049 0.40 0.41 0.44 0.44 0.41 0.42 0.044 0.42 0.04
Selenium mg/L 0.0020 - 0.019 0.00031 0.00035 0.00024 0.00030 0.00031 0.0003 0.15 0.0003 0.13 0.00025 0.00019 0.00025 0.00019 0.00016 0.00021 0.2 0.00020 0.00015 0.00019 0.00021 0.00017 0.00019 0.14 0.00018 0.13 0.00025 0.00031 0.00024 0.00026 0.00024 0.00026 0.12 0.00026 0.11
Silicon mg/L - - - 2.0 2.2 2.1 2.1 2.3 2.1 0.039 2.1 0.051 2.2 2.3 2.4 2.5 2.7 2.4 0.081 2.5 2.4 2.4 2.3 2.5 2.4 0.024 2.4 0.025 2.2 2.3 2.2 2.2 2.3 2.2 0.029 2.3 0.033
Silver mg/L 0.000050 - 0.0015(b) 0.00010 - 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 3.3 3.3 3.3 3.7 3.6 3.4 0.056 3.4 0.058 2.8 1.3 1.6 1.3 1.0 1.6 0.43 3.0 3.1 3.2 3.1 3.2 3.1 0.031 3.1 0.028 3.1 3.2 2.9 3.3 3.3 3.1 0.052 3.2 0.053
Strontium mg/L - - - 0.15 0.14 0.15 0.19 0.16 0.16 0.13 0.16 0.11 0.13 0.078 0.10 0.083 0.062 0.091 0.28 0.16 0.15 0.15 0.15 0.16 0.15 0.05 0.15 0.05 0.13 0.14 0.15 0.14 0.15 0.14 0.04 0.14 0.044
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 0.000023 0.000012 0.000018 0.000022 0.000016 0.36 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.00023 0.00024 0.00023 0.00025 0.00026 0.00024 0.055 0.00024 0.058 0.00021 0.00014 0.00017 0.00015 0.00013 0.00016 0.18 0.00024 0.00025 0.00022 0.00024 0.00024 0.00024 0.056 0.00024 0.048 0.00025 0.00027 0.00024 0.00025 0.00026 0.00025 0.042 0.00025 0.037
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.00067 <0.0005 0.00070 0.00094 0.00056 0.32 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.0075 - 0.067 0.033 - 0.092 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Dissolved Metals
Aluminum mg/L 0.050(i) 0.10(i) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 0.0036 0.044 0.013 0.024 0.020 0.021 0.72 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - - - 0.00015 0.00013 0.00012 0.00015 0.00014 0.00014 0.11 0.00014 0.09 0.00020 0.00023 0.00024 0.00024 0.00029 0.00024 0.14 0.00023 0.00022 0.00019 0.00019 0.00019 0.00021 0.1 0.0002 0.1 0.00017 0.00016 0.00024 0.00018 0.00016 0.00019 0.19 0.00018 0
Barium mg/L - - - 0.058 0.054 0.050 0.060 0.061 0.055 0.08 0.056 0.08 0.039 0.029 0.034 0.027 0.025 0.031 0.19 0.052 0.052 0.056 0.051 0.054 0.053 0.038 0.053 0.035 0.044 0.045 0.048 0.047 0.049 0.046 0.04 0.046 0.043
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - 0.013 0.012 0.012 0.014 0.014 0.013 0.075 0.013 0.077 0.013 <0.01 <0.01 <0.01 <0.01 0.0066 0.2 0.016 0.016 0.016 0.015 0.016 0.016 0.032 0.016 0.028 0.013 0.013 0.013 0.014 0.013 0.013 0.038 0.013 0
Cadmium mg/L 0.00019 - 0.00031(b) 0.00050 - 0.0010(b) 0.00012 - 0.00021(j) 0.0000084 0.0000060 0.0000086 0.000011 0.000014 0.0000084 0.22 0.0000095 0.3 0.0000079 0.000015 0.000013 0.000010 0.000018 0.000013 0.3 0.000010 0.000014 0.000011 0.000010 0.0000058 0.000011 0.18 0.00001 0.3 0.0000083 0.0000072 0.0000080 0.000012 0.0000084 0.0000089 0.25 0.0000088 0.22
Chromium mg/L - - - 0.00016 0.00019 0.00014 0.00017 0.00020 0.00017 0.13 0.00017 0.14 0.00013 0.00021 0.00021 0.00021 0.00025 0.0002 0.22 0.00022 0.00021 0.00017 0.00018 0.00017 0.0002 0.12 0.00019 0.12 0.00027 0.00016 0.00019 0.00023 0.00027 0.00021 0.23 0.00022 0.22
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L 0.0002 - 0.0026(k) 0.0011 - 0.0156(k) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00021 0.00021 0.00057(Mn) 0.00032 <0.0002 0.00033 1 0.00028 0.6
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 0.035 <0.01 0.016 0.013 0.015 0.71 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0.0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.00
Lithium mg/L - - - 0.0048 0.0039 0.0041 0.0048 0.0050 0.0044 0.11 0.0045 0.11 0.0040 0.0022 0.0026 0.0022 0.0016 0.0025 0.36 0.0048 0.0049 0.0047 0.0048 0.0051 0.0048 0.02 0.0049 0.03 0.0041 0.0043 0.0045 0.0048 0.0042 0.0044 0.07 0.0044 0.06
Manganese mg/L - - - 0.00014 0.00015 0.00014 0.00016 <0.0001 0.00015 0.065 0.00013 0.178 0.00011 0.00093 0.00037 0.00037 0.00064 0.00048 0.64 0.00021 0.00018 0.00016 0.00019 0.00012 0.00019 0.113 0.00017 0.199 0.00010 <0.0001 0.00010 <0.0001 <0.0001 0.000075 0.00 0.00007 0.0
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.00085 0.00090 0.00083 0.00092 0.00085 0.00088 0.046 0.00087 0.042 0.00084 0.00051 0.00064 0.00057 0.00047 0.00061 0.24 0.0010 0.00094 0.00091 0.0010 0.00099 0.00097 0.055 0.00097 0.048 0.00083 0.00085 0.00088 0.00085 0.00089 0.00085 0.023 0.00086 0.03
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Selenium mg/L - - - 0.00027 0.00029 0.00028 0.00028 0.00032 0.00028 0.028 0.00029 0.073 0.00027 0.00021 0.00022 0.00022 0.00015 0.00021 0.21 0.00024 0.00021 0.00020 0.00020 0.00018 0.00021 0.105 0.00021 0.118 0.00026 0.00021 0.00025 0.00029 0.00027 0.00025 0.139 0.00026 0.12
Silicon mg/L - - - 2.2 2.0 2.0 2.1 2.1 2.1 0.053 2.1 0.046 2.1 2.1 2.2 2.1 2.1 2.1 0.027 2.3 2.4 2.6 2.3 2.3 2.4 0.054 2.4 0.05 2.2 2.0 2.1 2.1 2.2 2.1 0.034 2.1 0.037
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.16 0.16 0.15 0.17 0.16 0.16 0.056 0.16 0.049 0.13 0.081 0.098 0.079 0.061 0.089 0.28 0.15 0.15 0.14 0.15 0.16 0.15 0.048 0.15 0.062 0.14 0.13 0.15 0.15 0.14 0.14 0.052 0.14 0.045
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 0.00013 <0.0001 0.00007 0 0.000066 0.2
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.00023 0.00024 0.00021 0.00025 0.00027 0.00023 0.085 0.00024 0.101 0.00022 0.00014 0.00016 0.00014 0.00012 0.00015 0.24 0.00027 0.00024 0.00023 0.00023 0.00023 0.00024 0.079 0.00024 0.074 0.00023 0.00021 0.00024 0.00023 0.00024 0.00023 0.045 0.00023 0.043
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 0.0
∑ Toxic Units
WQGs - - - - 2.38 3.57 3.52 2.30 3.56 2.71 - 2.71 - 1.32 3.32 1.96 2.78 3.38 2.30 - 1.80 1.95 2.03 1.85 2.48 1.87 - 1.87 - 1.64 1.34 2.91 1.58 1.56 1.69 - 1.59 -
WQGs/EVWQP Benchmarks - - - - 2.39 3.58 3.53 2.32 3.59 2.73 - 2.72 - 1.33 3.37 1.99 2.81 3.44 2.33 - 1.82 1.97 2.04 1.87 2.49 1.89 - 1.89 - 1.65 1.35 2.92 1.60 1.58 1.70 - 1.61 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (85 to 169 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (85 to 169 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.25 to 0.8 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(e) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.16 mg-N/L) is based on the combination of field pH (8.9) and water temperature (7.3°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.83 mg-N/L) is based on the combination of field pH (8.9) and water temperature (7.3°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = guideline is for chromium VI.
(h) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(i) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.4 to 8.9). The guideline is calculated based on the individual pH for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (85 to 169 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(k) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Q4

30-day mean
(BC ENV)
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Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Guidelines for the protection of Aquatic Life Q1 Q2 Q3
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Feb 26, Mar 5, 12, 19

(H. azteca )
Feb 26, Mar 5, 12, 19, 26

(P. promelas )Parameter Unit EVWQP 
Benchmarks

Feb 26
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Mar 05
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Table C-4: Water Quality Screening for 2019 Chronic Toxicity Tests at LC_SLC
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 7.1 8.2 8.1 8.0 0.06 8.0 8.4 7.9 7.8 8.2 8.1 0.03 7.8 7.4 8.1 8.3 8.3 7.9 0.05 8.0 0.05 8.2 8.4 8.0 8.0 8.2 8.2 0.02 8.2 0.021
Temperature °C - - - 0.10 0.10 0.30 0.30 0.70 0.3 0.82 2.2 2.7 2.5 3.0 0.40 2.2 0.48 5.0 3.2 5.6 4.9 5.5 4.7 0.22 4.8 0.2 0.30 1.7 0.10 0.30 0.5 0.6 1.23 0.58 1.11
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.1 8.0 8.2 8.1 8.1 0.01 8.2 8.2 8.3 8.4 8.2 8.3 0.011 8.3 8.3 8.3 8.3 8.3 8.3 0.00 8.3 0.00 8.1 8.2 8.2 8.2 8.3 8.2 0.006 8.2 0.009
Hardness, as CaCO3 mg/L - - - 216 233 223 214 201 217 0.054 167 130 145 142 102 137 0.17 171 178 183 180 189 178 0.029 180 0.037 203 196 194 194 210 197 0.022 199 0.035
Total alkalinity, as CaCO3 mg/L 20(a) - - 154 157 140 144 136 146 0.062 140 108 128 127 104 121 0.12 138 139 142 140 138 140 0.012 139 0.012 145 137 146 145 155 143 0.029 146 0.044
Total dissolved solids mg/L - - - 277 263 265 255 242 260 0.05 197 134 149 154 110 149 0.21 205 208 206 236 217 214 0.07 214 0.061 230 231 232 238 196 233 0.015 225 0.074
Total suspended solids mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1.0 2.7 <1.0 1.8 4.4 2.0 0.72 <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1 0.0
Total organic carbon mg/L - - - 0.71 0.79 <0.5 0.59 0.82 0.63 0.21 0.77 2.6 2.3 2.3 1.9 2.0 0.36 0.84 0.63 0.66 0.62 <0.5 0.69 0.15 0.6 0.2 1.0 1.1 0.99 <0.5 -0.5 0.84 0.33 0.72 0.414
Dissolved organic carbon mg/L - - - 0.67 0.55 0.53 0.57 0.82 0.63 0.19 0.94 2.7 1.7 1.9 1.9 1.8 0.34 0.72 0.66 0.69 0.61 <0.5 0.67 0.07 0.59 0.15 0.81 0.95 0.76 <0.5 -0.5 0.69 0.27 0.6 0
Turbidity NTU - - - 0.45 1.7 0.13 <0.1 0.31 0.53 1.3 0.68 1.9 0.21 0.48 1.9 1.0 0.78 0.24 0.31 0.18 0.16 0.12 0.22 0.3 0.2 0.4 0.14 0.18 0.64 0.13 -0.1 0.27 0.9 0.23 1.0
Conductivity μS/cm - - - 428 406 411 427 361 407 0.067 343 235 281 262 208 266 0.19 320 336 348 349 341 338 0.04 339 0.035 333 362 369 372 389 359 0.05 365 0.056
Oxidation-reduction potential mV - - - 428 432 393 459 433 429 0.055 470 417 411 429 439 433 0.054 450 297 472 301 291 380 0.247 362 0.25 503 478 401 489 441 468 0.098 462 0.09
Acidity To pH 8.3, as CaCO3 mg/L - - - 1.4 1.7 1.3 1.7 <1.0 1.3 0.22 <1.0 2.6 <1.0 2.3 <1.0 1.3 0.63 1.5 <1.0 <1.0 <1.0 <1.0 0.75 0.33 0.7 0.32 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0
Bicarbonate alkalinity, as CaCO3 mg/L - - - 154 157 140 144 136 146 0.062 140 108 126 122 104 120 0.12 138 139 142 139 136 140 0.012 139 0.016 145 137 146 145 155 143 0.029 146 0.044
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 1.8 4.2 <1.0 1.5 0.92 <1.0 <1.0 <1.0 1.2 1.6 0.68 0 0.86 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0.0
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0
Calcium mg/L - - - 55 61 57 56 53 56 0.05 44 37 40 40 28 38 0.16 46 47 48 47 50 47 0.021 47 0.036 56 54 50 52 57 53 0.049 54 0.056
Chloride mg/L 150 600 - 0.71 0.69 0.83 0.71 0.53 0.69 0.15 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 <0.5 0.0 <0.5 <0.5 0.52 0.61 <0.5 0.41 0.13 0.38 0
Fluoride mg/L - 1.3 - 1.7(b) - 0.37 0.37 0.37 0.37 0.45 0.39 0.09 0.35 0.21 0.25 0.21 0.20 0.24 0.27 0.33 0.30 0.30 0.32 0.33 0.31 0.045 0.32 0.043 0.37 0.27 0.39 0.25 0.35 0.32 0.232 0.32 0.2
Magnesium mg/L - - - 19 20 20 18 17 19 0.071 14 9.0 11 9.9 7.6 10 0.23 14 15 15 16 15 15 0.056 15 0.051 16 15 17 16 16 16 0.049 16 0.043
Potassium mg/L - - - 0.39 0.39 0.42 0.39 0.39 0.39 0.031 0.34 0.28 0.32 0.30 0.24 0.29 0.13 0.34 0.38 0.36 0.36 0.36 0.36 0.046 0.36 0.04 0.37 0.36 0.36 0.39 0.38 0.37 0.037 0.37 0.037
Sodium mg/L - - - 1.2 1.3 1.3 1.3 1.1 1.2 0.057 0.80 0.47 0.69 0.53 0.36 0.57 0.31 0.72 0.82 0.82 0.81 0.74 0.79 0.064 0.78 0.063 0.95 0.93 1.0 1.1 1.1 1.0 0.071 1.0 0.068
Sulphate mg/L 309 - 429(b, c) - 309 - 481(b) 82 84 84 78 68 79 0.086 46 12 20 15 8.6 20 0.73 41 45 48 52 50 46 0.099 47 0.092 61 61 65 67 65 63 0.05 63 0.044
Major anion sum meq/L - - - 4.8 4.9 4.6 4.6 4.2 4.6 0.064 3.8 2.4 3.0 2.9 2.3 2.9 0.2 3.7 3.7 3.9 3.9 3.8 3.8 0.03 3.8 0.026 4.2 4.0 4.3 4.3 4.5 4.2 0.032 4.3 0.04
Major cation sum meq/L - - - 4.4 4.7 4.5 4.3 4.1 4.4 0.053 3.4 2.6 2.7 2.9 2.1 2.7 0.17 3.5 3.6 3.7 3.6 3.8 3.6 0.03 3.6 0.036 4.1 4.0 3.9 3.9 4.3 4.0 0.022 4.0 0.034
Nutrients
Nitrate mg-N/L 3.0 33 1.5 - 3.5(d) 0.15 0.13 0.14 0.13 0.14 0.14 0.054 0.059 0.12 0.081 0.099 0.15 0.1 0.35 0.12 0.100 0.090 0.096 0.12 0.1 0.119 0.1 0.126 0.13 0.12 0.15 0.15 0.14 0.14 0.097 0.14 0.09
Nitrite mg-N/L 0.020(e) 0.060(e) - <0.001 <0.001 0.0011 <0.001 <0.001 0.00062 0.07 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 0.0015 <0.001 0.00075 0.33 0.0007 0.32 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 <0.001 0.0
Total ammonia mg-N/L 0.32 - 2.1(f) 1.7 - 22(g) - 0.0050 <0.005 <0.005 0.063 0.046 0.024 1.2 <0.005 0.017 0.0089 0.0076 <0.005 0.0077 0.63 0.0053 <0.005 <0.005 0.010 0.0072 0.0052 0.5 0.0056 0.4 0.015 0.012 <0.005 <0.005 0.0081 0.0078 0.6 0.0079 0.53
Total Kjeldahl nitrogen mg-N/L - - - <0.05 <0.05 <0.05 0.12 0.17 0.073 0.76 <0.05 0.11 0.063 <0.05 0.18 0.08 0.67 <0.05 <0.05 0.057 0.12 <0.05 0.058 0.62 0.051 0.63 0.054 0.059 <0.05 <0.05 <0.05 0.041 0.1 0.038 0.11
Orthophosphate mg-P/L - - - 0.0038 0.0032 0.0029 0.0029 0.0047 0.0035 0.22 0.0019 0.0018 0.0016 0.0023 0.0022 0.002 0.15 0.0016 0.0016 0.0014 0.0018 0.0017 0.0016 0.1 0.0016 0.09 0.0018 0.0020 0.0018 0.0022 0.0019 0.002 0.1 0.0019 0.09
Phosphorus mg-P/L - - - 0.0034 0.0040 0.0034 0.0025 0.0057 0.0038 0.31 0.0022 0.0065 0.0042 0.0065 0.0046 0.41 0.0037 <0.002 <0.002 <0.002 <0.002 0.0017 0.51 0.0015 0.49 <0.002 <0.002 0.0033 0.0025 <0.002 0.002 0.31 0.0021 0
Total Metals
Aluminum mg/L - - - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 0.0032 0.026 0.0075 0.014 0.037 0.018 0.79 <0.003 0.0032 <0.003 0.0033 <0.003 0.0024 0 0.0022 0 0.0045 0.014 0.015 <0.003 <0.003 0.0087 1 0.0073 0.83
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - 0.0050 - <0.0001 <0.0001 0.00011 0.00011 <0.0001 0.000074 0.07 0.00011 0.00014 0.00014 0.00013 0.00017 0.00014 0.16 0.00011 0.00010 0.00012 0.00010 0.00012 0.00011 0.09 0.00011 0.09 0.00014 0.00012 0.00010 <0.0001 0.0001 0.0001 0.19 0.0001 0.18
Barium mg/L 1.0 - - 0.048 0.048 0.046 0.053 0.042 0.048 0.084 0.035 0.024 0.030 0.025 0.021 0.027 0.2 0.038 0.039 0.042 0.040 0.039 0.04 0.041 0.04 0.036 0.040 0.043 0.044 0.039 0.044 0.042 0.055 0.042 0.055
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L - - - 0.000015 0.000011 0.0000083 0.000015 0.000014 0.000013 0.22 0.000013 0.000025 0.000013 0.000015 0.000024 0.000018 0.32 0.000015 0.000024 0.000013 0.000016 0.000018 0.000017 0.27 0.000017 0.23 0.000014 0.000015 0.000016 0.000013 0.000012 0.000014 0.1 0.000014 0.12
Calcium mg/L - - - 60 56 58 62 52 58 0.07 45 34 38 41 32 38 0.14 46 49 49 49 48 48 0.035 48 0.031 51 55 58 55 55 55 0.054 55 0.047
Chromium mg/L 0.0010(h) - - 0.00021 0.00015 0.00013 0.00016 0.00014 0.00016 0.2 0.00015 0.00018 0.00016 0.00020 0.00024 0.00019 0.19 0.00020 0.00019 0.00023 0.00021 <0.0003 0.00021 0.08 0.0002 0.22 0.00016 0.00020 0.00019 0.00019 0.00015 0.00019 0.09 0.00018 0.122
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0.022 <0.01 0.013 0.031 0.015 0.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 0.013 0.018 <0.01 <0.01 0.01 0 0.0092 0
Lead mg/L 0.0066 - 0.013(b) 0.084 - 0.24(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.0048 0.0044 0.0044 0.0047 0.0047 0.0046 0.041 0.0030 0.0016 0.0018 0.0017 0.0011 0.0018 0.38 0.0029 0.0028 0.0029 0.0032 0.0029 0.003 0.059 0.0029 0.052 0.0035 0.0039 0.0042 0.0039 0.0042 0.0039 0.074 0.0039 0.073
Magnesium mg/L - - - 18 18 18 19 17 18 0.055 14 8.7 11 10 7.8 10 0.23 14 15 15 16 15 15 0.049 15 0.042 17 17 17 17 18 17 0.023 17 0.041
Manganese mg/L 1.1 - 1.6(b) 1.7 - 3.1(b) - <0.0001 <0.0001 <0.0001 0.00018 <0.0001 0.000076 0.47 0.00013 0.0013 0.00026 0.00070 0.0014 0.00076 0.77 0.00017 0.00013 0.00014 0.00019 0.00015 0.00016 0.17 0.00016 0.15 0.00069 0.00045 0.0012 0.00016 <0.0001 0.00063 0.72 0.00052 0.88
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0.0000011 0.00000062 0.00000070 0.0000012 0.00000076 0.38 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.0014 0.0013 0.0014 0.0013 0.0012 0.0013 0.048 0.0010 0.00051 0.00075 0.00067 0.00045 0.00068 0.33 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.03 0.0012 0.027 0.0012 0.0024 0.0013 0.0013 0.0015 0.0016 0.363 0.0015 0.32
Nickel mg/L 0.005(i) - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Potassium mg/L - - - 0.40 0.42 0.39 0.43 0.39 0.41 0.044 0.34 0.26 0.30 0.28 0.25 0.28 0.12 0.33 0.36 0.35 0.36 0.36 0.35 0.041 0.35 0.036 0.35 0.41 0.40 0.37 0.37 0.38 0.071 0.38 0.062
Selenium mg/L 0.0020 - 0.019 0.0019 0.0016 0.0016 0.0017 0.0015 0.0017 0.093 0.0013 0.00050 0.00090 0.00056 0.00049 0.00075 0.46 0.0013 0.0013 0.0013 0.0014 0.0015 0.0013 0.033 0.0013 0.075 0.0016 0.0015 0.0015 0.0016 0.0016 0.0016 0.035 0.0016 0.03
Silicon mg/L - - - 2.3 2.1 2.0 2.4 2.2 2.2 0.07 1.9 1.5 1.8 1.7 1.6 1.7 0.094 2.0 2.2 2.1 2.1 2.0 2.1 0.027 2.1 0.029 2.0 2.2 2.3 2.1 2.3 2.1 0.055 2.2 0.058
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 1.2 1.2 1.1 1.4 1.1 1.2 0.094 0.80 0.49 0.61 0.51 0.36 0.55 0.3 0.72 0.80 0.85 0.81 0.72 0.8 0.069 0.78 0.075 0.94 1.1 1.1 1.0 1.1 1.0 0.059 1.0 0.055
Strontium mg/L - - - 0.20 0.20 0.18 0.20 0.18 0.19 0.048 0.15 0.073 0.097 0.089 0.059 0.093 0.37 0.14 0.14 0.15 0.15 0.15 0.14 0.041 0.14 0.04 0.16 0.17 0.17 0.17 0.18 0.17 0.024 0.17 0.036
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0020 0.0018 0.0016 0.0019 0.0017 0.0018 0.076 0.0013 0.00072 0.00091 0.00083 0.00058 0.00088 0.33 0.0013 0.0015 0.0015 0.0016 0.0016 0.0015 0.091 0.0015 0.09 0.0017 0.0017 0.0018 0.0017 0.0018 0.0017 0.04 0.0017 0.043
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.00055 0.00031 0.072 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.017 - 0.11 0.042 - 0.14 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 0.0065 0.010 <0.003 0.0035 0.0033 0.005 0.63 <0.003 0.0058 <0.003 <0.003 <0.003 0.0026 1 0.0024 1 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0.0040 <0.003 <0.003 0.0032 0.0023 0.19 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - - - 0.00013 0.00014 0.00011 0.00011 0.00011 0.00012 0.12 0.00011 0.00013 0.00011 0.00012 0.00011 0.00012 0.077 0.00013 0.00011 0.00011 0.00010 0.00010 0.00011 0.11 0.00011 0.11 0.00011 0.00012 <0.0001 <0.0001 0.0001 0.000083 0.12 0.000076 0
Barium mg/L - - - 0.047 0.051 0.049 0.050 0.046 0.049 0.046 0.036 0.027 0.030 0.027 0.020 0.028 0.21 0.038 0.040 0.043 0.041 0.039 0.04 0.043 0.04 0.041 0.042 0.040 0.044 0.043 0.043 0.042 0.04 0.042 0.036
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L 0.00021 - 0.00039(b) 0.00060 - 0.0014(b) 0.00014 - 0.00027(k) 0.000012 0.000013 0.000011 0.0000064 0.0000084 0.00001 0.27 0.0000070 0.000012 0.000012 0.0000099 0.000012 0.000011 0.21 0.0000095 0.000014 0.000011 0.000014 0.000012 0.000012 0.19 0.000012 0.17 0.0000097 0.000013 0.0000098 0.0000093 0.000016 0.00001 0.14 0.000011 0.24
Chromium mg/L - - - 0.00014 0.00020 0.00015 0.00014 0.00013 0.00015 0.18 0.00016 0.00014 0.00014 0.00018 0.00015 0.00015 0.11 0.00016 0.00014 0.00016 0.00015 0.00018 0.00015 0.06 0.00016 0.09 0.00016 0.00013 0.00014 0.00016 0.00016 0.00015 0.1 0.00015 0.09
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L 0.00020 - 0.0016(l) 0.0008 - 0.0096(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00022 0.0003 0.0005 <0.00020 0.00031(Mn) 0.00027 0 0.00027 0.4
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0.0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.00
Lithium mg/L - - - 0.0044 0.0045 0.0048 0.0043 0.0049 0.0046 0.057 0.0029 0.0015 0.0019 0.0015 <0.001 0.0017 0.43 0.0026 0.0027 0.0029 0.0029 0.0030 0.0028 0.054 0.0028 0.058 0.0037 0.0036 0.0033 0.0038 0.0039 0.0036 0.06 0.0037 0.06
Manganese mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.00020 <0.0001 <0.0001 <0.0001 0.00008 0.56 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.014 0.0010 0.00056 0.00075 0.00062 0.00042 0.00067 0.33 0.0012 0.0012 0.0012 0.0013 0.0012 0.0012 0.04 0.0012 0.035 0.0013 0.0014 0.0012 0.0013 0.0013 0.0013 0.036 0.0013 0.03
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Selenium mg/L - - - 0.0018 0.0020 0.0018 0.0019 0.0015 0.0018 0.096 0.0013 0.00064 0.00085 0.00067 0.00051 0.00079 0.38 0.0014 0.0016 0.0016 0.0015 0.0016 0.0015 0.053 0.0015 0.051 0.0016 0.0015 0.0013 0.0018 0.0017 0.0015 0.126 0.0016 0.12
Silicon mg/L - - - 2.2 2.2 2.2 2.2 2.1 2.2 0.03 1.8 1.5 1.9 1.6 1.4 1.6 0.13 1.9 2.1 2.1 2.0 1.9 2.0 0.051 2.0 0.057 2.2 2.1 2.0 2.2 2.2 2.1 0.042 2.1 0.037
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.19 0.20 0.20 0.19 0.18 0.19 0.038 0.14 0.083 0.092 0.088 0.053 0.091 0.35 0.13 0.13 0.15 0.15 0.15 0.14 0.084 0.14 0.086 0.16 0.16 0.16 0.17 0.16 0.16 0.015 0.16 0.013
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0017 0.0018 0.0018 0.0017 0.0017 0.0017 0.033 0.0013 0.00072 0.00096 0.00085 0.00051 0.00087 0.35 0.0013 0.0017 0.0015 0.0017 0.0017 0.0016 0.109 0.0016 0.10 0.0017 0.0017 0.0016 0.0017 0.0018 0.0017 0.043 0.0017 0.039
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - 0.0016 0.0015 0.0014 0.0014 0.0014 0.0015 0.061 0.0011 0.0020 0.0019 0.0022 0.0021 0.0019 0.24 0.0016 0.0019 0.0019 0.0021 0.0018 0.0019 0.11 0.0019 0.098 0.0018 0.0019 0.0021 0.0017 0.0022 0.0019 0.091 0.0019 0.11
∑ Toxic Units  
WQGs - - - - 2.54 2.70 3.92 2.78 2.49 2.71 - 2.39 1.79 1.77 1.77 1.94 1.79 - 2.63 3.92 2.63 2.74 4.00 2.64 - 2.59 - 1.85 1.83 2.45 2.37 2.98 1.94 - 2.10 -
WQGs/EVWQP Benchmarks - - - - 2.53 2.69 3.90 2.77 2.48 2.69 - 2.40 1.81 1.79 1.79 1.97 1.82 - 2.64 3.94 2.63 2.76 4.00 2.66 - 2.60 - 1.85 1.84 2.44 2.37 2.98 1.94 - 2.10 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (102 to 233mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 to 233 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.25 to 0.83 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.32 mg-N/L) is based on the combination of field pH (8.6) and water temperature (0.3°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.69 mg-N/L) is based on the combination of field pH (8.6) and water temperature (0.3°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.1 to 8.6). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 to 233 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Parameter Unit EVWQP 
Benchmarks

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Feb 26
(C. dubia and P. 

subcapitata )

Guidelines for the protection of Aquatic Life Q1

Mar 05 Mar 12 Mar 19 Mar 26
Feb 26, Mar 5, 12, 19, 26

(P. promelas )30-day mean
(BC ENV)

Maximum
(BC ENV)

May 7
(C. dubia and P. 

subcapitata )
May 14 May 21 May 28 Jun 04

Nov 12, 19, 26, Dec 3, 10
(O. mykiss )Nov 19 Nov 26 Dec 03 Dec 10

Nov 12, 19, 26, Dec 3
(H. azteca )Sep 10 Sep 17

Aug 20, 27, Sep 3, 10
(H. azteca )

Aug 20, 27, Sep 3, 10, 17
(P. promelas )

May 7, 14, 21, 28, Jun 4
(O. mykiss )

Aug 20
(C. dubia and P. 

subcapitata )
Aug 27 Sep 03

Nov 12
(C. dubia and P. 

subcapitata )

Q2 Q3 Q4
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Table C-5: Water Quality Screening for 2019 Chronic Toxicity Tests at FR_FRCP1
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured   
pH - 6.5 - 9.0 6.5 - 9.0 - 8.0 8.0 8.0 8.4 8.2 8.1 0.02 8.1 0.02 8.3 8.3 8.2 8.2 8.1 8.2 0.01 8.2 8.2 8.2 8.3 8.3 8.2 0.01 8.2 0.01 8.2 8.4 8.1 8.1 8.2 8.2 0.02 8.2 0.015
Temperature °C - - - -0.1 0.10 0 0 1.5 0.038 1.5 0.33 2.0 6.6 5.8 3.8 4.5 6.9 5.5 0.24 8.7 8.9 9.2 8.7 7.9 8.9 0.0 8.7 0.1 -0.1 1.9 -0.1 -0.1 -0.1 0.51 1.8 0.42 1.9
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.0 8.1 8.1 8.3 8.2 8.1 0.015 8.1 0.014 8.4 8.2 8.2 8.4 8.3 8.3 0.012 8.4 8.2 8.4 8.4 8.3 8.4 0.012 8.3 0.011 8.3 8.3 8.3 8.2 8.2 8.3 0.006 8.3 0.0066
Hardness, as CaCO3 mg/L - - - 2,680 2,590 2,470 689 544 2107 0.45 1795 0.6 478 259 402 285 247 334 0.3 403 432 476 481 461 448 0.08 451 0.07 709 652 748 1,150 809 815 0.28 814 0.24
Total alkalinity, as CaCO3 mg/L 20(a) - - 403 431 409 213 181 364 0.28 327 0.37 194 138 176 158 142 162 0.15 193 196 193 204 198 197 0.03 197 0.02 237 205 245 288 238 244 0.14 243 0.12
Total dissolved solids mg/L - - - 3,470 3,540 3,490 829 617 2,832 0.47 2,389 0.64 661 315 491 345 280 418 0.38 476 562 579 626 626 561 0.11 574 0.11 1,010 891 1,010 1,470 1,050 1,095 0.23 1,086 0.2
Total suspended solids mg/L - - - 3.0 5.0 2.5 9.9 3.7 5.1 0.66 4.8 0.62 <1.0 40 2.0 6.3 9.3 12 1.4 1.2 1.9 <1.0 <1.0 <1.0 1.0 0.42 0.92 0.42 1.9 2.1 <1.0 <1.0 <1.0 1.3 0.47 1.1 0.5
Total organic carbon mg/L - - - 1.8 1.4 1.5 1.3 2.4 1.5 0.15 1.7 0.26 1.6 1.4 1.3 1.1 0.87 1.2 0.24 0.98 0.93 0.72 0.95 0.77 0.9 0.13 0.87 0.13 1.1 1.1 0.66 1.8 0.54 1.2 0.4 1.0 0.47
Dissolved organic carbon mg/L - - - 2.0 1.6 1.4 1.3 2.2 1.6 0.19 1.7 0.23 1.2 1.1 1.3 1.2 0.87 1.1 0.14 0.92 0.88 0.69 0.97 0.75 0.87 0.14 0.84 0.14 0.94 0.86 <0.5 1.4 1.32 0.87 0.44 0.96 0.39
Turbidity NTU - - - 0.75 0.47 0.18 10 8.0 2.9 1.7 3.9 1.2 1.2 12 0.56 1.3 5.8 4.2 1.2 0.62 0.30 0.30 0.32 0.22 0.39 0.4 0.35 0.4 0.25 0.43 0.48 0.46 0.31 0.41 0.3 0.39 0.26

Conductivity μS/cm - - - 3,460 3,480 3,360 1,150 829 2,863 0.4 2,456 0.55 917 427 727 574 474 624 0.32 708 742 800 846 791 774 0.08 777 0.07 1,080 1,060 1,230 1,660 1,310 1,258 0.22 1,268 0.19
Oxidation-reduction potential mV - - - 453 421 420 464 416 440 0.051 435 0.051 409 451 441 308 391 400 0.14 341 431 383 468 459 406 0.137 416 0.129 388 407 411 443 446 412 0.055 419 0.059
Acidity To pH 8.3, as CaCO3 mg/L - - - 14 13 14 1.2 1.0 10 0.59 8.4 0.8 <1.0 2.0 1.4 1.9 <1.0 1.3 0.38 <1.0 1.3 <1.0 <1.0 <1.0 0.7 0.21 0.66 0.2 <1.0 <1.0 2.5 3.1 3.3 1.7 0.65 2.0 0.56
Bicarbonate alkalinity, as CaCO3 mg/L - - - 403 431 409 213 181 364 0.28 327 0.37 187 138 176 154 140 159 0.14 187 196 188 199 198 193 0.03 194 0.03 233 205 245 288 238 243 0.14 242 0.12
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <0.5 0 6.8 <1.0 <1.0 3.8 2.0 2.7 0.9 6.0 <1.0 5.2 4.8 <1.0 4.1 1 3.4 1 4.0 <1.0 <1.0 <1.0 <1.0 1.4 1 1.2 1.1
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <0.5 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.5 <0.25 <0.25 <0.05 <0.05 <0.13 1.4 <0.11 1.69 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 0.0 <0.25 <0.05 <0.25 <0.25 <0.25 <0.1 1.0 <0.11 0.85
Calcium mg/L - - - 440 423 392 143 120 350 0.4 304 0.52 102 64 89 66 59 76 0.24 91 99 109 107 105 102 0.08 102 0.07 139 137 150 210 178 159 0.22 163 0.19
Chloride mg/L 150 600 - 6.6 6.8 6.7 2.0 1.1 5.5 0.43 4.6 0.62 1.2 <0.5 0.70 <0.5 <0.5 0.53 0.56 0.71 0.83 0.92 0.93 0.92 0.85 0.12 0.86 0.11 <2.5 2.1 <2.5 <2.5 <2.50 1.5 0.14 1.4 0.13
Fluoride mg/L - 1.7 - 2.7(b) - <0.2 <0.1 <0.1 0.11 0.16 0.078 0.63 0.095 0.48 0.19 0.22 0.21 0.19 0.20 0.2 0.072 0.22 0.22 0.20 0.20 0.22 0.21 0.06 0.21 0.05 0.24 0.14 0.19 0.17 0.10 0.18 0.24 0.17 0.32
Magnesium mg/L - - - 383 372 361 81 59 299 0.49 251 0.66 55 24 44 29 24 35 0.38 43 45 50 52 48 47 0.09 47 0.08 88 75 91 152 89 101 0.34 99 0.31
Potassium mg/L - - - 4.9 4.8 4.6 2.2 1.7 4.1 0.31 3.6 0.42 1.7 0.84 1.3 1.0 1.0 1.2 0.29 1.6 1.7 2.0 2.0 1.7 1.8 0.1 1.8 0.09 2.2 2.1 2.5 3.0 2.7 2.4 0.17 2.5 0.15
Sodium mg/L - - - 2.3 2.0 2.2 2.4 1.5 2.2 0.077 2.1 0.174 1.6 0.82 1.3 1.0 0.91 1.1 0.27 1.4 1.5 1.5 1.6 1.5 1.5 0.064 1.5 0.056 2.0 1.8 2.1 2.9 2.1 2.2 0.21 2.2 0.18
Sulphate mg/L 429(b, c) - 481(b) 1,910(Mn, E) 1,970(Mn, E) 2,070(Mn, E) 371 247 1,580(Mn, E) 0.51 1,314(Mn, E) 0.7 271 104 186 117 83 152 0.5 176 204 227 234 231 210 0.12 214 0.11 483(Mn, E) 357 476(Mn) 733(Mn, E) 458(Mn) 512(Mn, E) 0.31 501(Mn, E) 0.28
Major anion sum meq/L - - - 50 50 54 13 9.6 42 0.46 35 0.62 10 5.2 8.2 6.1 5.0 7.0 0.33 8.1 8.8 9.3 9.7 9.5 9.0 0.08 9.1 0.07 16 13 16 23 15.6 17 0.25 17 0.22
Major cation sum meq/L - - - 54 52 50 14 11 42 0.45 36 0.6 9.7 5.2 8.1 5.8 5.0 6.8 0.3 8.2 8.7 9.6 9.7 9.3 9.1 0.08 9.1 0.07 14 13 15 23 16.3 16 0.28 16 0.24
Nutrients
Nitrate mg-N/L 3.0 33 7.5 - 15(d) 29(Mn, E) 30(Mn, E) 31(Mn, E) 17(Mn, E) 10(Mn) 27(Mn, E) 0.24 23(Mn, E) 0.4 12(Mn) 4.0(Mn) 10(Mn) 6.4(Mn) 6.3(Mn) 7.7(Mn, E) 0.41 7.9(Mn) 8.7(Mn) 9.6(Mn) 9.9(Mn) 9.2(Mn) 9.0(Mn) 0.1 9.1(Mn) 0.09 17(Mn, E) 14(Mn) 17(Mn, E) 21(Mn, E) 19(Mn, E) 17(Mn, E) 0.17 18(Mn, E) 0.15
Nitrite mg-N/L 0.020 - 0.080(e) 0.060 - 0.24(e) - 0.013 0.026 <0.005 0.010 0.0072 0.013 0.68 0.012 0.69 0.0086 0.0020 0.0013 0.0012 0.0018 0.003 1.1 0.0064 0.0088 0.017 0.021(Mn) 0.016 0.013 0.52 0.014 0.44 0.011 0.0099 0.011 0.015 0.020 0.012 0.18 0.013 0.3
Total ammonia mg-N/L 0.30 - 1.8(f) 1.6 - 9.3(g) - 0.0078 0.012 0.019 0.013 0.011 0.013 0.35 0.013 0.31 0.036 0.014 0.019 0.012 0.0098 0.018 0.59 0.041 0.016 0.060 0.056 0.033 0.043 0.46 0.041 0.43 0.059 0.019 0.029 0.021 0.129 0.032 0.58 0.052 0.9
Total Kjeldahl nitrogen mg-N/L - - - <0.05 0.16 <0.05 0.41 0.38 0.16 1.1 0.2 0.9 0.36 0.56 <0.05 0.080 0.10 0.23 0.99 0.066 0.11 1.1 <0.25 0.070 0.36 1.4 0.3 1.5 <0.05 <0.05 <0.05 <0.05 <0.050 <0.05 0.0 <0.05 0
Orthophosphate mg-P/L - - - 0.0030 0.0012 0.0015 0.0016 0.0032 0.0018 0.44 0.0021 0.44 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 0 <0.001 0.0019 <0.001 <0.001 0.0011 0.00085 0.53 0.0009 0.44 <0.001 <0.001 <0.001 <0.001 0.0011 <0.001 0.0 0.00062 0.072
Phosphorus mg-P/L - - - 0.0028 0.0048 0.0027 0.011 0.0075 0.0054 0.76 0.0058 0.63 0.0024 0.041 0.0051 0.0092 0.013 0.014 1.1 0.0050 0.0026 0.0020 <0.002 <0.002 0.0027 0.54 0.0023 0.56 0.0021 0.0022 <0.002 <0.002 0.003 0.0016 0.06 0.0018 0.12
Total Metals
Aluminum mg/L - - - <0.006 <0.006 <0.003 0.072 0.10 0.02 1.7 0.037 1.3 0.014 0.24 0.014 0.053 0.065 0.077 1.2 0.0047 0.0038 0.0082 0.0046 <0.003 0.0053 0.4 0.0046 0.4 0.0034 0.015 0.0034 0.0043 0.004 0.0065 0.9 0.0061 0.81
Antimony mg/L 0.0090 - - 0.00045 0.00048 0.00047 0.00032 0.00027 0.00043 0.17 0.0004 0.24 0.00037 0.00017 0.00020 0.00019 0.00014 0.00021 0.42 0.00024 0.00030 0.00029 0.00031 0.00028 0.00029 0.11 0.00028 0.1 0.00034 0.00030 0.00036 0.00041 0.00035 0.00035 0.13 0.00035 0.11
Arsenic mg/L - 0.0050 - <0.0002 <0.0002 0.00023 0.00016 0.00020 0.00015 0.19 0.00016 0.16 0.00013 0.00031 0.00016 0.00012 0.00014 0.00017 0.46 0.00011 0.00012 0.00010 0.00013 0.00012 0.00012 0.11 0.00012 0.1 0.00012 0.00011 <0.0001 0.00019 0.00014 0.00012 0.35 0.00012 0.29
Barium mg/L 1.0 - - 0.019 0.021 0.020 0.083 0.072 0.036 0.88 0.043 0.74 0.069 0.051 0.057 0.049 0.041 0.053 0.2 0.065 0.071 0.079 0.085 0.075 0.075 0.11 0.075 0.1 0.071 0.072 0.076 0.073 0.081 0.073 0.03 0.075 0.056
Beryllium mg/L 0.00013 - - <0.00004 <0.00004 <0.00002 <0.00002 <0.00002 <0.000015 0.77 <0.000014 0.78 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.0 <0.00002 0.0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.0 <0.00002 0
Bismuth mg/L - - - <0.0001 <0.0001 <0.00005 <0.00005 <0.00005 <0.000038 0.77 <0.000035 0.78 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0.0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0
Boron mg/L 1.2 - - <0.02 <0.02 0.010 0.011 <0.01 0.01 0.537 0.0092 0.577 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 0.011 0.011 0.011 0.012 <0.01 0.011 0.044 0.010 0.071 0.011 0.011 0.012 0.012 0.01 0.012 0.05 0.012 0.047
Cadmium mg/L - - - <0.00001 0.000014 0.0000098 0.000079 0.000073 0.000027 1.3 0.000036 1.0 0.000048 0.00010 0.000035 0.000040 0.000038 0.000053 0.52 0.000042 0.000044 0.000047 0.000051 0.000040 0.000046 0.1 0.000045 0.1 0.000069 0.000077 0.000083 0.000065 0.000060 0.000073 0.1 0.000071 0.13
Calcium mg/L - - - 433 443 388 144 117 352 0.4 305 0.53 109 63 89 70 60 78 0.27 103 100 106 112 106 105 0.05 105 0.04 165 143 156 226 163 173 0.21 171 0.19
Chromium mg/L 0.0010(h) - - <0.0002 <0.0002 0.00078 0.00017 0.00028 0.00029 1.0 0.00029 0.9 0.00016 0.00050 0.00015 0.00016 0.00023 0.00024 0.62 0.00017 0.00011 0.00020 <0.0001 0.00017 0.00013 0.4 0.00014 0.3 0.00012 0.00014 0.00013 0.00011 0.00010 0.00013 0.1 0.00012 0.13
Cobalt mg/L 0.0040 0.11 - <0.0002 <0.0002 <0.0001 0.00020 0.00025 0.00011 0.44 0.00014 0.39 0.00018 0.00033 <0.0001 0.00011 0.00011 0.00016 0.62 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 0.00012 0.00014 0.00015 0.00014 0.0002 0.00014 0.09 0.00014 0.1
Copper mg/L - - - <0.001 <0.001 <0.0005 <0.0005 0.00051 <0.00038 0.77 0.0004 0.68 <0.0005 0.00072 <0.0005 <0.0005 <0.0005 0.00034 0.29 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0
Iron mg/L - 1.0 - <0.02 <0.02 <0.01 0.11 0.11 0.033 1.4 0.049 1.0 0.024 0.42 0.018 0.075 0.084 0.12 1.3 0.012 0.017 0.020 0.017 0.016 0.017 0.2 0.016 0.2 0.023 0.050 0.032 0.017 0.026 0.031 0.5 0.03 0.43
Lead mg/L 0.013 - 0.020(b) 0.26 - 0.42(b) - <0.0001 <0.0001 <0.00005 0.00011 0.00010 0.000059 0.46 0.000067 0.36 <0.00005 0.00033 <0.00005 0.000059 0.00015 0.00012 1.0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0.0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0
Lithium mg/L - - - 0.074 0.078 0.080 0.055 0.028 0.072 0.16 0.063 0.35 0.034 0.013 0.024 0.017 0.015 0.021 0.41 0.026 0.027 0.030 0.031 0.028 0.028 0.09 0.028 0.08 0.047 0.042 0.045 0.060 0.051 0.048 0.17 0.049 0.14
Magnesium mg/L - - - 343 340 337 82 54 275 0.47 231 0.65 55 26 42 30 24 36 0.37 43 44 48 53 47 47 0.1 47 0.08 95 78 94 134 98 100 0.24 100 0.21
Manganese mg/L 1.7 - 2.6(b) 3.3 - 3.4(b) - 0.00044 0.00028 0.00045 0.020 0.014 0.0053 1.9 0.0071 1.3 0.0067 0.033 0.0042 0.0065 0.0092 0.012 0.99 0.0046 0.0046 0.0046 0.0046 0.0050 0.0046 0.0 0.0047 0.0 0.0070 0.010 0.0092 0.0057 0.0099 0.008 0.3 0.0084 0.23
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 0.0000015 0.0000019 0.00000057 0.9 0.00000083 0.8 <0.0000005 0.0000029 0.00000053 0.00000084 0.0000011 0.0000011 0.89 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0.0 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.0029 0.0030 0.0030 0.0018 0.0015 0.0027 0.22 0.0024 0.3 0.0019 0.00098 0.0011 0.0011 0.00086 0.0012 0.34 0.0014 0.0015 0.0016 0.0017 0.0016 0.0015 0.07 0.0016 0.07 0.0019 0.0017 0.0019 0.0023 0.0022 0.002 0.14 0.002 0.13
Nickel mg/L 0.005(i) - - 0.034(Mn) 0.037(Mn) 0.036(Mn) 0.0064(Mn) 0.0055(Mn) 0.028(Mn) 0.52 0.024(Mn) 0.68 0.0085(Mn) 0.0040 0.0034 0.0029 0.0015 0.0040 0.66 0.0034 0.0035 0.0038 0.0043 0.0042 0.0037 0.11 0.0038 0.11 0.0098(Mn) 0.0081(Mn) 0.0098(Mn) 0.016(Mn) 0.0095(Mn) 0.011(Mn) 0.32 0.011(Mn) 0.29
Potassium mg/L - - - 4.2 4.8 4.8 2.2 1.5 4.0 0.31 3.5 0.44 1.7 0.91 1.3 1.1 0.97 1.2 0.28 1.6 1.7 1.8 1.8 1.7 1.7 0.06 1.7 0.05 2.3 2.0 2.4 3.0 2.7 2.4 0.17 2.5 0.16
Selenium mg/L 0.0020 - 0.019 0.53(Mn, E) 0.61(Mn, E) 0.57(Mn, E) 0.096(Mn, E) 0.065(Mn, E) 0.45(Mn, E) 0.53 0.37(Mn, E) 0.72 0.063(Mn, E) 0.022(Mn, E) 0.045(Mn, E) 0.028(Mn, E) 0.025(Mn, E) 0.037(Mn, E) 0.47 0.042(Mn, E) 0.049(Mn, E) 0.053(Mn, E) 0.058(Mn, E) 0.054(Mn, E) 0.051(Mn, E) 0.13 0.051(Mn, E) 0.12 0.13(Mn, E) 0.098(Mn, E) 0.13(Mn, E) 0.22(Mn, E) 0.14(Mn, E) 0.14(Mn, E) 0.36 0.14(Mn, E) 0.32
Silicon mg/L - - - 2.6 2.8 2.9 2.1 2.2 2.6 0.14 2.5 0.15 1.5 1.9 1.5 1.7 1.7 1.6 0.11 2.1 2.0 2.0 2.0 1.9 2.0 0.03 2.0 0.03 1.9 1.9 2.0 2.3 2.2 2.0 0.1 2.1 0.087
Silver mg/L 0.0015(b) 0.0030(b) - <0.00002 <0.00002 <0.00001 <0.00001 <0.00001 <0.0000075 0.77 <0.000007 0.78 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0
Sodium mg/L - - - 1.8 2.1 2.1 2.4 1.4 2.1 0.1 2.0 0.19 1.6 0.84 1.3 1.0 0.92 1.1 0.27 1.3 1.3 1.5 1.5 1.4 1.4 0.08 1.4 0.07 2.0 2.0 2.2 3.2 2.3 2.4 0.25 2.3 0.22
Strontium mg/L - - - 0.27 0.25 0.25 0.18 0.14 0.24 0.17 0.22 0.26 0.15 0.11 0.11 0.11 0.087 0.11 0.19 0.14 0.14 0.15 0.16 0.16 0.15 0.06 0.15 0.06 0.19 0.16 0.18 0.21 0.20 0.19 0.11 0.19 0.1
Thallium mg/L 0.00080 - - 0.000038 0.000043 0.000034 0.000011 0.000013 0.000032 0.45 0.000028 0.53 0.000010 0.000015 <0.00001 <0.00001 <0.00001 0.000008 0.28 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 0.000012 0.000010 0.000013 0.000023 0.00002 0.000015 0.4 0.000015 0.34
Tin mg/L - - - <0.0002 <0.0002 <0.0001 <0.0001 <0.0001 <0.000075 0.77 <0.00007 0.78 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 0.0 0.000074 0.42
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 0 <0.005 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.019(Mn) 0.021(Mn) 0.019(Mn) 0.0051 0.0029 0.016(Mn) 0.46 0.013(Mn) 0.64 0.0035 0.0014 0.0022 0.0019 0.0016 0.0021 0.39 0.0026 0.0027 0.0029 0.0032 0.0027 0.0029 0.1 0.0028 0.09 0.0056 0.0043 0.0057 0.0085 0.0057 0.006 0.29 0.0059 0.26
Vanadium mg/L - - - <0.001 <0.001 <0.0005 <0.0005 0.00082 <0.00038 0.77 0.00046 0.54 <0.0005 0.0014 <0.0005 <0.0005 0.00057 0.00055 0.74 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0
Zinc mg/L 0.13 - 0.19 0.15 - 0.34 - 0.0079 <0.006 <0.003 <0.003 0.0034 0.0035 0.69 0.0035 0.64 <0.003 0.0056 <0.003 <0.003 <0.003 0.0023 0.5 <0.003 <0.003 <0.003 0.0031 <0.003 0.0019 0.03 0.0018 0.02 0.0033 0.0058 0.0040 0.0067 <0.003 0.005 0.32 0.0043 0.38
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 0.0037 <0.003 0 0.0019 0 <0.003 0.0035 <0.003 <0.003 <0.003 0.0019 0.12 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - 0.00048 0.00045 0.00047 0.00028 0.00027 0.00042 0.22 0.00039 0.27 0.00034 0.00014 0.00020 0.00016 0.00013 0.00019 0.44 0.00023 0.00024 0.00029 0.00026 0.00028 0.00026 0.1 0.00026 0.1 0.00029 0.00029 0.00035 0.00039 0.00034 0.00033 0.15 0.00033 0.13
Arsenic mg/L - - - <0.0002 0.00016 <0.0002 0.00010 0.00013 0.00012 0.41 0.00012 0.37 <0.0001 0.00011 0.00011 <0.0001 <0.0001 0.000074 0.074 0.00012 0.00011 0.00011 0.00010 <0.0001 0.00011 0.07 0.000098 0.09 0.00011 <0.0001 <0.0001 0.00012 0.0001 0.000083 0.12 0.00009 0.11
Barium mg/L - - - 0.017 0.020 0.019 0.083 0.076 0.035 0.93 0.043 0.78 0.069 0.043 0.060 0.045 0.042 0.052 0.24 0.064 0.072 0.087 0.088 0.080 0.078 0.15 0.078 0.13 0.068 0.074 0.075 0.071 0.080 0.072 0.04 0.073 0.06
Beryllium mg/L - - - <0.00004 <0.00002 <0.00004 <0.00002 <0.00002 <0.000015 0.77 <0.000014 0.78 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.0 <0.00002 0.0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.0 <0.00002 0
Bismuth mg/L - - - <0.0001 <0.00005 <0.0001 <0.00005 <0.00005 <0.00038 0.77 <0.000035 0.78 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0.0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0
Boron mg/L - - - <0.02 <0.01 <0.02 0.010 <0.01 0.0088 0.66 0.008 0.68 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0.011 0.011 0.011 <0.01 0.0095 0.05 0.0086 0.06 <0.01 0.010 0.011 0.011 0.01 0.0093 0.06 0.0096 0.057
Cadmium mg/L 0.00041 - 0.00046(b) 0.0015 - 0.0028(b) 0.00029 - 0.00032(k) <0.00001 0.000010 <0.00001 0.000038 0.000058 0.000014 1.0 0.000023 0.9 0.000043 0.000034 0.000032 0.000025 0.000023 0.000031 0.25 0.000042 0.000037 0.000044 0.000043 0.000036 0.000041 0.1 0.00004 0.1 <0.000005 0.000049 0.0000075 0.000069 0.000053 0.000032 1.0 0.000036 0.8
Chromium mg/L - - - <0.0002 <0.0001 <0.0002 <0.0001 <0.0001 <0.000075 0.77 <0.00007 0.78 0.00012 0.00012 <0.0001 <0.0001 <0.0003 0.000098 0.87 <0.0001 <0.0001 <0.0001 0.00011 <0.0001 0.000065 0.08 0.000062 0.07 <0.0001 0.00012 <0.0001 <0.0001 <0.0001 0.000068 0.15 0.000064 0.14
Cobalt mg/L - - - <0.0002 <0.0001 <0.0002 0.00015 0.00019 0.00010 0.48 0.00012 0.37 0.00017 <0.0001 <0.0001 <0.0001 <0.0001 0.000074 0.42 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 <0.0001 0.00011 0.00012 0.00012 0.0002 0.0001 0.1 0.00011 0.17
Copper mg/L 0.0002 - 0.0014(l) 0.001 - 0.0085(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.00025 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0002 0.00023 <0.0002 0.00029 0.0003 0.00018 0 0.0002 0.23
Iron mg/L - 0.35 - <0.02 <0.01 <0.02 <0.01 <0.01 <0.0075 0.77 <0.007 0.78 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0
Lead mg/L - - - <0.0001 <0.00005 <0.0001 <0.00005 <0.00005 <0.00038 0.77 <0.000035 0.78 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0.0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0
Lithium mg/L - - - 0.074 0.071 0.073 0.055 0.032 0.068 0.14 0.061 0.3 0.030 0.013 0.023 0.017 0.015 0.019 0.36 0.024 0.028 0.030 0.030 0.029 0.028 0.11 0.028 0.1 0.042 0.038 0.045 0.059 0.056 0.046 0.2 0.048 0.19
Manganese mg/L - - - 0.00053 0.00014 0.00033 0.014 0.010 0.0038 1.8 0.0051 1.3 0.0049 0.0020 0.0028 0.0015 0.0018 0.0026 0.54 0.0027 0.0033 0.0025 0.0032 0.0033 0.0029 0.1 0.003 0.1 0.0017 0.0066 0.0057 0.0050 0.0090 0.0048 0.4 0.0056 0.47
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.0000025 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0031 0.0029 0.0029 0.0019 0.0016 0.0027 0.21 0.0025 0.27 0.0017 0.00084 0.0013 0.0011 0.00093 0.0012 0.29 0.0014 0.0014 0.0016 0.0015 0.0016 0.0015 0.05 0.0015 0.06 0.0018 0.0017 0.0020 0.0024 0.0021 0.002 0.16 0.002 0.14
Nickel mg/L - - - 0.040 0.036 0.038 0.0060 0.0055 0.03 0.54 0.025 0.71 0.0078 0.0022 0.0033 0.0025 0.0012 0.0034 0.76 0.0034 0.0033 0.0038 0.0042 0.0040 0.0037 0.11 0.0037 0.1 0.0086 0.0074 0.0089 0.016 0.0091 0.01 0.39 0.01 0.35
Selenium mg/L - - - 0.65 0.77 0.66 0.11 0.076 0.55 0.54 0.45 0.73 0.068 0.022 0.049 0.032 0.022 0.038 0.52 0.051 0.056 0.061 0.065 0.062 0.058 0.11 0.059 0.1 0.12 0.098 0.14 0.27 0.145 0.16 0.47 0.15 0.42
Silicon mg/L - - - 2.7 2.7 2.7 1.9 2.0 2.5 0.16 2.4 0.17 1.4 1.5 1.6 1.5 1.5 1.5 0.043 1.8 2.0 2.2 2.0 1.8 2.0 0.08 1.9 0.08 1.9 1.8 1.9 2.4 2.0 2.0 0.13 2.0 0.12
Silver mg/L - - - <0.00002 <0.00001 <0.00002 <0.00001 <0.00001 <0.0000075 0.77 <0.000007 0.78 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0
Strontium mg/L - - - 0.27 0.25 0.24 0.18 0.16 0.24 0.16 0.22 0.22 0.14 0.095 0.12 0.11 0.088 0.11 0.17 0.13 0.14 0.16 0.15 0.15 0.14 0.09 0.14 0.08 0.16 0.17 0.18 0.21 0.19 0.18 0.14 0.18 0.12
Thallium mg/L - - - 0.000041 0.000032 0.000035 <0.00001 <0.00001 0.000028 0.48 0.000024 0.62 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 0.000012 0.000012 0.000013 0.000017 0.00001 0.000014 0.18 0.000014 0.15
Tin mg/L - - - <0.0002 <0.0001 <0.0002 <0.0001 <0.0001 <0.000075 0.77 <0.00007 0.78 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.005 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.020 0.020 0.020 0.0048 0.0033 0.016 0.47 0.014 0.64 0.0032 0.0014 0.0023 0.0018 0.0015 0.002 0.36 0.0027 0.0030 0.0029 0.0032 0.0029 0.0029 0.07 0.0029 0.06 0.0050 0.0047 0.0057 0.0081 0.0057 0.0059 0.26 0.0059 0.23
Vanadium mg/L - - - <0.001 <0.0005 <0.001 <0.0005 <0.0005 <0.00038 0.77 <0.00035 0.78 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0
Zinc mg/L - - - <0.002 0.0012 <0.002 <0.001 0.0016 0.00093 0.57 0.0011 0.43 <0.001 <0.001 0.0011 <0.001 <0.001 0.00062 0.072 0.0011 <0.001 0.0010 0.0015 0.0011 0.001 0.23 0.001 0.2 <0.001 0.0017 <0.001 0.0037 0.0027 0.0016 0.8 0.0018 0.64
∑ Toxic Units  
WQGs - - - - 25.01 26.54 26.89 10.56 7.37 21.98 - 18.54 - 8.75 5.26 6.21 4.79 4.72 5.83 - 5.99 6.47 7.73 7.77 7.31 6.98 - 7.05 - 10.89 9.16 11.49 14.57 11.81 11.58 - 11.96 -
WQGs/EVWQP Benchmarks - - - - 16.79 18.03 18.09 5.95 4.69 14.38 - 12.08 - 5.55 4.45 3.68 3.39 3.47 4.02 - 4.00 4.22 5.18 5.13 4.87 4.63 - 4.67 - 6.23 5.37 6.84 8.84 6.66 6.94 - 7.06 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (247 to 2,800 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (247 to 2,800 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 7.0 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.30 mg-N/L) is based on the combination of field pH (8.6) and water temperature (8.9°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.56 mg-N/L) is based on the combination of field pH (8.6) and water temperature (8.9°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.8 to 8.6). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (247 to 2,800 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Mar 05 Mar 12 Mar 19 Mar 26
Feb 26, Mar 5, 12, 19

(H. azteca )
Feb 26, Mar 5, 12, 19, 26

(P. promelas )
May 7

(C. dubia and P. 
subcapitata )

May 14 May 21 May 28 Jun 04
May 7, 14, 21, 28, Jun 4

(O. mykiss )
Aug 20

(C. dubia and P. 
subcapitata )

Aug 27 Sep 03 Sep 10 Sep 17
Aug 20, 27, Sep 3, 10

(H. azteca )
Aug 20, 27, Sep 3, 10, 17

(P. promelas )
Nov 12

(C. dubia and P. 
subcapitata )

Nov 19 Nov 26 Dec 03 Dec 10
Nov 12, 19, 26, Dec 3

(H. azteca )
Feb 26
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subcapitata )

Parameter Unit EVWQP 
Benchmarks

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Guidelines for the protection of Aquatic Life Q1 Q2 Q3 Q4

30-day mean
(BC ENV)

Maximum
(BC ENV)

Nov 12, 19, 26, Dec 3, 10
(O. mykiss )
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Table C-6: Water Quality Screening for 2019 Chronic Toxicity Tests at FRABCH
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 7.9 8.1 8.1 8.1 8.1 8.1 0.01 8.1 0.01 7.9 8.1 8.0 8.0 8.0 8.0 0.01 8.0 8.1 8.0 7.9 8.0 8.0 0.01 8.0 0.01 8.0 8.0 8.0 8.0 8.1 8.0 0.0 8.0 0.0056
Temperature °C - - - 0 0 1.8 2.2 2.9 1.0 1.2 1.4 1.0 4.3 4.7 3.4 4.2 5.7 4.5 0.2 7.9 6.5 7.5 7.0 6.9 7.2 0.1 7.2 0.1 0 3.3 0.20 2.8 1.2 1.6 1.1 1.5 1.0
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.1 8.1 8.1 8.1 8.1 0.0062 8.1 0.0055 8.3 8.2 8.4 8.3 8.2 8.3 0.0101 8.4 8.2 8.3 8.3 8.2 8.3 0.0098 8.3 0.0101 8.3 8.3 8.3 8.3 8.2 8.3 0.000 8.3 0.0054
Hardness, as CaCO3 mg/L - - - 657 634 644 665 715 650 0.021 663 0.047 568 396 492 391 302 430 0.238 481 518 557 552 539 527 0.067 529 0.059 548 613 590 595 601 587 0.047 589 0.042
Total alkalinity, as CaCO3 mg/L 20(a) - - 243 249 235 238 221 241 0.025 237 0.044 223 165 201 176 156 184 0.149 221 228 224 239 236 228 0.035 230 0.034 240 228 239 242 242 237 0.027 238 0.025
Total dissolved solids mg/L - - - 909 896 927 802 777 884 0.063 862 0.079 824 487 598 488 340 547 0.328 629 648 672 703 760 663 0.048 682 0.075 756 793 753 758 772 765 0.025 766 0.022
Total suspended solids mg/L - - - 1.2 <1.0 1.2 <1.0 4.3 0.85 0.14 1.5 0.93 1.6 15 3.1 5.6 30 11 1.06 <1.0 1.8 1.2 3.1 13 1.7 0.57 3.9 1.29 35 <1.0 <1.0 1.1 <1.0 9.4 1.83 7.6 2.0
Total organic carbon mg/L - - - 0.63 <0.5 0.69 0.74 1.7 0.58 0.18 0.8 0.59 0.79 2.2 1.3 1.5 0.87 1.3 0.42 0.84 0.81 <0.5 <0.5 0.76 0.54 0.35 0.58 0.29 1.3 0.91 <0.5 1.0 <0.5 0.87 0.39 0.75 0.47
Dissolved organic carbon mg/L - - - 0.89 <0.5 0.53 0.73 1.6 0.6 0.3 0.8 0.56 0.65 1.4 1.4 1.4 0.92 1.1 0.3 0.84 0.61 0.51 <0.5 0.70 0.55 0.29 0.58 0.24 <0.5 0.52 <0.5 0.96 3.2 0.5 0.46 1.0 1.1
Turbidity NTU - - - 0.42 0.29 0.22 0.35 3.7 0.32 0.27 0.99 1.51 0.81 8.6 0.91 2.1 11 4.6 1.01 0.51 0.34 0.32 0.53 3.1 0.43 0.26 0.95 1.24 4.6 0.24 0.13 0.34 0.11 1.3 1.65 1.1 1.8
Conductivity μS/cm - - - 1,170 1,240 1,160 1,110 1,020 1,170 0.046 1,140 0.072 1,090 704 904 753 562 803 0.251 855 869 963 949 930 909 0.06 913 0.053 876 985 1,010 1,000 1,040 968 0.064 982 0.064
Oxidation-reduction potential mv - - - 410 456 462 386 476 429 0.086 438 0.087 437 453 459 355 342 409 0.137 464 445 476 477 400 466 0.032 452 0.071 316 398 455 437 444 402 0.154 410 0.14
Acidity To pH 8.3, as CaCO3 mg/l - - - 3.8 3.1 2.6 3.3 1.5 3.2 0.16 2.9 0.31 <1.0 <1.0 <1.0 2.7 <1.0 0.94 0.81 1.6 3.1 <1.0 <1.0 1.4 1.4 0.7 1.4 0.61 <1.0 <1.0 1.3 1.4 2.1 0.93 0.22 1.2 0.39
Bicarbonate alkalinity, as CaCO3 mg/l - - - 243 249 235 238 221 241 0.025 237 0.044 223 165 195 172 156 182 0.148 216 228 221 237 236 226 0.04 228 0.04 240 225 239 242 242 237 0.033 238 0.03
Carbonate alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 6.2 4.0 <1.0 2.3 1 5.4 <1.0 3.0 2.6 <1.0 2.9 1 2.4 1 <1.0 3.2 <1.0 <1.0 <1.0 1.2 1 1.0 0.95
Hydroxide alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.25 <0.25 <0.25 <0.05 <0.25 <0.1 1.0 <0.11 0.85 <0.25 <0.05 <0.05 <0.05 <0.05 <0.045 1.99 <0.05 <0.05 <0.25 <0.25 <0.25 <0.075 1.54 <0.085 1.29 <0.25 <0.05 <0.25 <0.25 <0.25 <0.1 1.0 <0.11 0.85
Calcium mg/L - - - 158 138 143 151 163 148 0.06 151 0.068 121 92 110 89 72 97 0.197 108 118 126 122 121 119 0.065 119 0.057 125 138 130 135 140 132 0.043 134 0.046
Chloride mg/L 150 600 - <2.5 <2.5 <2.5 2.1 <2.5 1.5 0.15 1.4 0.14 <2.5 0.89 1.2 0.80 <0.5 0.88 0.89 1.1 1.1 <2.5 <2.5 <2.5 1.2 0.68 1.2 0.64 <2.5 1.3 <2.5 <2.5 <2.5 1.3 0.49 1.3 0.43
Fluoride mg/L - 1.8 - 2.1(b) - 0.14 <0.1 <0.1 0.091 0.14 0.083 0.26 0.094 0.25 0.15 0.20 0.17 0.15 0.18 0.17 0.12 0.19 0.19 0.19 0.17 0.20 0.19 0.06 0.19 0.06 0.18 0.11 0.11 <0.1 <0.1 0.11 0.32 0.1 0.34
Magnesium mg/L - - - 64 71 70 70 75 69 0.045 70 0.056 64 41 53 41 29 46 0.292 52 55 59 60 58 56 0.07 57 0.061 57 65 64 63 61 62 0.059 62 0.052
Potassium mg/L - - - 1.5 1.6 1.6 1.8 2.0 1.6 0.087 1.7 0.121 1.9 1.2 1.4 1.3 1.1 1.4 0.202 1.8 1.8 2.0 2.0 1.9 1.9 0.065 1.9 0.058 1.6 1.8 1.8 1.7 1.7 1.7 0.054 1.7 0.05
Sodium mg/L - - - 2.5 2.5 2.8 2.8 2.8 2.6 0.075 2.7 0.07 2.7 1.4 1.8 1.5 1.1 1.7 0.35 2.0 2.1 2.1 2.3 2.2 2.1 0.049 2.1 0.043 2.3 2.3 2.3 2.4 2.4 2.3 0.026 2.3 0.023
Sulphate mg/L 429(b, c) - 481(b) 339 348 393 336 331 354 0.075 349 0.072 360 174 233 168 114 210 0.448 213 230 251 242 258 234 0.07 239 0.075 298 274 308 295 284 294 0.049 292 0.045
Major anion sum meq/L - - - 13 14 15 13 13 14 0.045 14 0.052 13 7.6 9.8 7.7 6.0 8.9 0.32 9.9 11 11 11 11 11 0.049 11 0.052 12 12 13 12 12 12 0.036 12 0.031
Major cation sum meq/L - - - 13 13 13 14 15 13 0.024 13 0.049 12 8.0 9.9 7.9 6.1 8.7 0.239 9.7 11 11 11 11 11 0.068 11 0.059 11 12 12 12 12 12 0.046 12 0.041
Nutrients
Nitrate mg-N/L 3.0 33 9.1 - 15(d) 21(Mn, E) 22(Mn, E) 24(Mn, E) 20(Mn, E) 19(Mn, E) 22(Mn, E) 0.079 21(Mn, E) 0.091 20(Mn, E) 8.4(Mn) 13(Mn) 9.2(Mn) 7.6(Mn) 12(Mn) 0.439 14(Mn) 15(Mn) 17(Mn, E) 17(Mn, E) 18(Mn, E) 16(Mn, E) 0.095 16(Mn, E) 0.101 19(Mn, E) 18(Mn, E) 19(Mn, E) 19(Mn, E) 19(Mn, E) 19(Mn, E) 0.027 19(Mn, E) 0.024
Nitrite mg-N/L 0.020 - 0.040(e) 0.060 - 0.12(e) - 0.0080 0.011 <0.005 0.0055 <0.005 0.0068 0.42 0.0059 0.45 <0.005 0.0021 0.0012 0.0017 0.0015 0.0018 0.86 0.0045 0.0062 0.0066 0.0078 0.0065 0.0063 0.22 0.0063 0.19 <0.005 0.0035 <0.005 <0.005 <0.005 0.0028 0.27 0.0027 0.25
Total ammonia mg-N/L 0.48 - 1.8(f) 2.5 - 9.3(g) - 0.0084 0.018 0.29 0.0069 0.0088 0.08 1.7 0.066 1.9 0.0080 0.014 0.021 0.011 0.0066 0.012 0.5 0.011 0.0093 0.014 0.010 0.057 0.011 0.2 0.02 1.0 0.016 0.027 0.013 0.011 0.011 0.017 0.4 0.016 0.42
Total Kjeldahl nitrogen mg-N/L - - - <0.05 0.092 <0.05 0.23 0.47 0.093 0.9 0.17 1.1 0.13 0.67 <0.05 <0.05 <0.05 0.17 1.5 <0.25 0.072 0.23 <0.05 <0.25 0.11 0.9 0.12 0.9 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 0
Orthophosphate mg-P/L - - - 0.0025 0.0014 <0.001 0.0024 0.0025 0.0017 0.44 0.0019 0.38 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 <0.001 <0.001 <0.001 0.0012 0.0012 0.00068 0.15 0.00078 0.14 0.0014 0.0010 0.0014 <0.001 0.0022 0.0011 0.21 0.0013 0.38
Phosphorus mg-P/L - - - 0.013 0.0036 0.0025 0.0044 0.0022 0.0058 0.81 0.0051 0.86 0.0039 0.021 0.0060 0.0085 0.038 0.015 0.92 <0.002 0.0024 <0.002 <0.002 <0.002 0.0014 0.15 0.0013 0.14 0.065 0.012 0.0074 <0.002 0.0021 0.021 1.36 0.018 1.5
Total Metals
Aluminum mg/L - - - <0.003 0.0032 0.0031 0.0035 0.051 0.0028 0.08 0.012 1.72 0.076 0.19 0.041 0.049 0.17 0.1 0.66 0.0049 <0.003 0.0048 0.0065 <0.003 0.0044 0.32 0.0038 0.38 0.036 <0.003 0.013 0.011 <0.003 0.016 0.91 0.013 1.1
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 <0.0001 0.00013 <0.0001 0 0.000066 0 0.00019 0.00017 0.00014 0.00018 0.00013 0.00016 0 0.00018 0.00021 0.00015 0.00017 0.00014 0.00018 0 0.00017 0 0.00013 0.00011 0.00011 0.00010 <0.0001 0.00011 0 0.0001 0.12
Arsenic mg/L - 0.0050 - 0.00010 <0.0001 <0.0001 <0.0001 0.00012 0.000063 0.0 0.000074 0.12 0.00014 0.00028 0.00016 0.00012 0.00020 0.00018 0.35 0.00011 0.00010 <0.0001 0.00010 0.00012 0.00009 0.06 0.000096 0.09 0.00017 <0.0001 <0.0001 <0.0001 <0.0001 0.00008 0.44 0.000074 0.42
Barium mg/L 1.0 - - 0.11 0.11 0.10 0.10 0.098 0.11 0.061 0.1 0.065 0.093 0.070 0.074 0.064 0.051 0.07 0.217 0.081 0.087 0.088 0.097 0.092 0.088 0.073 0.089 0.066 0.092 0.095 0.097 0.093 0.098 0.094 0.024 0.095 0.028
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - 0.011 0.011 0.012 0.011 0.010 0.011 0.044 0.011 0.064 0.015 <0.01 <0.01 <0.01 <0.01 0.007 0.319 0.012 0.012 0.012 0.014 0.012 0.013 0.08 0.012 0.072 0.012 0.012 0.012 0.011 0.012 0.012 0.043 0.012 0.038
Cadmium mg/L - - - 0.000034 0.000039 0.000039 0.000033 0.000053 0.000036 0.088 0.000039 0.21 0.000069 0.000076 0.000042 0.000040 0.000072 0.00006 0.295 0.000036 0.000036 0.000032 0.000039 0.000034 0.000036 0.083 0.000036 0.075 0.000065 0.000031 0.000035 0.000034 0.000029 0.000041 0.389 0.000039 0.38
Calcium mg/L - - - 156 155 146 144 142 150 0.041 149 0.044 140 87 110 95 71 100 0.262 116 120 122 129 126 122 0.045 123 0.041 134 143 133 137 139 137 0.033 137 0.029
Chromium mg/L 0.0010(h) - - 0.00026 0.00016 0.00021 0.00012 0.00016 0.00019 0.32 0.00018 0.3 0.00033 0.00040 0.00016 0.00019 0.00040 0.0003 0.39 0.00023 0.00013 0.00020 0.00013 0.00035 0.00017 0.29 0.00021 0.44 0.00016 0.00010 0.00015 0.00013 0.00016 0.00014 0.2 0.00014 0.18
Cobalt mg/L 0.0040 0.11 - 0.00020 0.00025 0.00024 0.00025 0.00033 0.00024 0.1 0.00025 0.19 0.00030 0.00027 0.00016 0.00014 0.00022 0.00022 0.32 0.00011 0.00014 0.00015 0.00015 0.00015 0.00014 0.14 0.00014 0.12 0.00023 0.00016 0.00016 0.00016 0.00015 0.00018 0.2 0.00017 0.19
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.0010 0.00061 <0.0005 <0.0005 <0.0005 0.00047 0 0.00075 <0.0005 <0.0005 0.00092 <0.0005 0.00054 0 0.00048 0 0.00052 <0.0005 0.0010 <0.0005 <0.0005 0.00051 1 0.00046 0.51
Iron mg/L - 1.0 - 0.015 0.014 0.018 0.018 0.070 0.016 0.13 0.027 0.89 0.16 0.32 0.059 0.076 0.27 0.18 0.65 0.013 0.013 0.016 0.016 <0.01 0.015 0.12 0.013 0.2 0.12 <0.01 0.029 0.023 0.015 0.044 1.13 0.038 1.2
Lead mg/L 0.016 - 0.020(b) 0.33 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 0.000051 <0.00005 0 0.00003 0 0.0019 0.00025 <0.00005 0.000062 0.00023 0.0005 2 0.000057 <0.00005 <0.00005 0.000051 <0.00005 0.00004 0 0.000037 0 0.00019 <0.00005 <0.00005 <0.00005 <0.00005 0.000065 1 0.000057 1.1
Lithium mg/L - - - 0.031 0.033 0.034 0.033 0.033 0.033 0.046 0.033 0.04 0.034 0.020 0.027 0.023 0.017 0.024 0.279 0.030 0.030 0.036 0.037 0.033 0.033 0.105 0.033 0.091 0.034 0.036 0.032 0.032 0.035 0.033 0.055 0.034 0.054
Magnesium mg/L - - - 69 67 62 66 66 66 0.047 66 0.041 67 40 51 42 30 46 0.305 53 53 57 61 55 56 0.063 56 0.055 65 65 66 64 68 65 0.015 65 0.022
Manganese mg/L 1.9 - 2.6(b) 3.4(b) - 0.0049 0.0050 0.0061 0.0057 0.0086 0.0054 0.1 0.0061 0.25 0.013 0.021 0.0059 0.0058 0.019 0.013 0.55 0.0042 0.0045 0.0047 0.0047 0.0041 0.0045 0.05 0.0044 0.07 0.018 0.0040 0.0054 0.0061 0.0054 0.0083 0.77 0.0077 0.74
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000075 <0.0000005 0 0.00000035 0 <0.0000005 0.0000030 0.00000070 0.00000069 0.0000017 0.0000013 1 <0.0000005 <0.0000005 0.00000054 0.0000017 0.00000092 0.00000068 1 0.00000072 1 0.0000024 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0000008 1 0.00000069 1.3
Molybdenum mg/L 1.0 2.0 - 0.00057 0.00063 0.00060 0.00060 0.00083 0.0006 0.042 0.00065 0.159 0.00081 0.00098 0.00084 0.0010 0.00076 0.00088 0.127 0.0011 0.0011 0.00094 0.0010 0.00099 0.001 0.058 0.001 0.052 0.00063 0.00081 0.00073 0.00069 0.00068 0.00071 0.106 0.00071 0.094
Nickel mg/L 0.005(i) - - <0.0005 0.0006 0.0005 0.0005 0.0013 0.0005 0.085 0.0006 0.526 0.0020 0.0025 0.0019 0.0021 0.0019 0.0021 0.117 0.0019 0.0014 0.0012 0.0012 0.0011 0.0014 0.232 0.0014 0.235 0.0012 0.0009 0.0009 0.0006 0.0006 0.0009 0.284 0.0008 0.3
Potassium mg/L - - - 1.5 1.6 1.5 1.6 1.7 1.6 0.04 1.6 0.047 2.0 1.2 1.5 1.4 1.1 1.4 0.25 1.8 1.8 1.8 1.8 1.8 1.8 0.012 1.8 0.012 1.7 1.7 1.8 1.7 1.7 1.7 0.032 1.7 0.028
Selenium mg/L 0.0020 - 0.019 0.089(Mn, E) 0.099(Mn, E) 0.087(Mn, E) 0.097(Mn, E) 0.081(Mn, E) 0.093(Mn, E) 0.063 0.091(Mn, E) 0.082 0.087(Mn, E) 0.042(Mn, E) 0.056(Mn, E) 0.046(Mn, E) 0.030(Mn, E) 0.052(Mn, E) 0.413 0.057(Mn, E) 0.063(Mn, E) 0.066(Mn, E) 0.071(Mn, E) 0.070(Mn, E) 0.064(Mn, E) 0.091 0.065(Mn, E) 0.087 0.077(Mn, E) 0.081(Mn, E) 0.090(Mn, E) 0.079(Mn, E) 0.085(Mn, E) 0.082(Mn, E) 0.07 0.082(Mn, E) 0.063
Silicon mg/L - - - 2.3 2.4 2.3 2.3 2.4 2.3 0.021 2.4 0.024 2.0 2.1 1.8 1.8 1.8 1.9 0.083 2.3 2.2 2.2 2.2 2.2 2.2 0.013 2.2 0.013 2.4 2.4 2.7 2.5 2.6 2.5 0.063 2.5 0.058
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 2.7 2.7 2.4 2.5 2.5 2.6 0.051 2.6 0.048 3.3 1.4 1.8 1.5 1.1 1.8 0.473 2.0 1.9 2.2 2.3 2.0 2.1 0.085 2.1 0.08 2.3 2.3 2.5 2.5 2.6 2.4 0.043 2.4 0.052
Strontium mg/L - - - 0.20 0.20 0.20 0.18 0.18 0.19 0.049 0.19 0.057 0.17 0.13 0.13 0.12 0.094 0.13 0.202 0.15 0.15 0.15 0.16 0.17 0.16 0.029 0.16 0.037 0.16 0.16 0.17 0.17 0.17 0.16 0.019 0.17 0.03
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 0.000011 <0.00001 <0.00001 0.000010 0.0000072 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 0.00012 <0.0001 <0.0001 <0.0001 <0.0001 0.000064 0 <0.0001 <0.0001 <0.0001 0.00061 <0.0001 0.00019 1 0.00016 1 <0.0001 <0.0001 <0.0001 0.00015 <0.0001 0.000075 0 0.00007 0.32
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0031 0.0033 0.0030 0.0032 0.0031 0.0031 0.045 0.0031 0.04 0.0033 0.0021 0.0024 0.0024 0.0017 0.0024 0.254 0.0029 0.0029 0.0032 0.0033 0.0030 0.0031 0.066 0.0031 0.058 0.0030 0.0031 0.0033 0.0031 0.0031 0.0031 0.035 0.0031 0.03
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.0012 <0.0005 <0.0005 0.0010 0.00059 1 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.17 - 0.19 0.19 - 0.34 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 0.011 0.0052 <0.003 0.0035 0.0039 0.0051 1 0.0043 <0.003 <0.003 <0.003 <0.003 0.0022 0 0.0021 0 <0.003 <0.003 <0.003 <0.003 0.0032 <0.003 0 0.0018 0.049
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00012 <0.0001 0 0.000064 0 0.00012 0.00013 0.00016 0.00015 0.00011 0.00013 0 0.00016 0.00015 0.00017 0.00012 0.00013 0.00015 0 0.00015 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 0.00011 <0.0001 <0.0001 <0.0001 0.000062 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Barium mg/L - - - 0.11 0.11 0.11 0.11 0.10 0.11 0.021 0.11 0.032 0.094 0.063 0.077 0.061 0.052 0.069 0.236 0.082 0.085 0.10 0.098 0.095 0.091 0.105 0.092 0.092 0.094 0.10 0.096 0.098 0.097 0.097 0.025 0.097 0.022
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - 0.010 <0.01 0.011 0.011 0.011 0.0093 0.06 0.0096 0.06 0.010 <0.01 <0.01 <0.01 <0.01 0.006 0.0 0.011 0.012 0.012 0.012 0.012 0.012 0.04 0.012 0.04 0.010 0.011 0.012 <0.01 0.010 0.0095 0.1 0.0096 0.093
Cadmium mg/L 0.00046(b) 0.0018 - 0.0028(b) 0.00032(k) 0.000031 0.000037 0.000028 0.000036 0.000038 0.000033 0.13 0.000034 0.13 0.000038 0.000032 0.000034 0.000030 0.000019 0.000031 0.23 0.000041 0.000032 0.000031 0.000028 0.000032 0.000033 0.17 0.000033 0.15 <0.000005 0.000029 0.000028 0.000028 0.000027 0.000022 0.53 0.000023 0.45
Chromium mg/L - - - 0.00012 0.00015 0.00011 <0.0001 0.00011 0.00011 0.2 0.00011 0.18 0.00013 0.00011 <0.0001 <0.0001 <0.0003 0.000098 0.88 0.00014 0.00010 0.00012 0.00012 0.00013 0.00012 0.14 0.00012 0.12 0.00012 0.00015 <0.0001 0.00015 <0.0001 0.00012 0.21 0.0001 0.24
Cobalt mg/L - - - 0.00022 0.00024 0.00025 0.00027 0.00030 0.00025 0.085 0.00026 0.119 0.00023 0.00010 0.00012 0.00011 <0.0001 0.00012 0.454 0.00011 0.00013 0.00014 0.00015 0.00015 0.00013 0.129 0.00014 0.123 0.00014 0.00015 0.00015 0.00016 0.00015 0.00015 0.054 0.00015 0.047
Copper mg/L 0.0002 - 0.002(l) 0.001 - 0.0117(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0002 0.00043 <0.0002 0.00043 <0.0002 0.00027 1 0.00023 0.54
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 0.057 <0.01 0.018 1 0.015 1.4
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 0.00037 <0.00005 <0.00005 <0.00005 <0.00005 0.000094 2 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.030 0.029 0.033 0.034 0.038 0.031 0.082 0.033 0.108 0.028 0.021 0.026 0.023 0.017 0.023 0.194 0.029 0.032 0.034 0.033 0.032 0.032 0.071 0.032 0.062 0.030 0.030 0.030 0.030 0.030 0.03 0.011 0.03 0.01
Manganese mg/L - - - 0.0043 0.0047 0.0051 0.0051 0.0063 0.0048 0.084 0.0051 0.143 0.0039 0.0021 0.0026 0.0018 0.0016 0.0024 0.372 0.0035 0.0038 0.0035 0.0039 0.0036 0.0037 0.056 0.0036 0.049 0.00015 0.0040 0.0035 0.0054 0.0049 0.0033 0.681 0.0036 0.57
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.00067 0.00051 0.00060 0.00062 0.00088 0.0006 0.11 0.00065 0.22 0.00071 0.00085 0.00098 0.0010 0.00085 0.00088 0.14 0.0011 0.00098 0.00094 0.00088 0.00090 0.00097 0.09 0.00096 0.08 0.00067 0.00079 0.00072 0.00068 0.00063 0.00071 0.08 0.0007 0.083
Nickel mg/L - - - <0.0005 0.00058 <0.0005 0.00056 0.0012 0.00041 0.1 0.00056 0.52 0.0013 0.0015 0.0019 0.0019 0.0011 0.0015 0.23 0.0017 0.0013 0.0012 0.0010 0.0010 0.0013 0.22 0.0013 0.22 0.00072 0.00093 0.00068 0.00053 0.00055 0.00072 0.23 0.00068 0.24
Selenium mg/L - - - 0.11 0.11 0.12 0.13 0.099 0.12 0.076 0.11 0.096 0.095 0.045 0.061 0.055 0.028 0.057 0.438 0.069 0.075 0.081 0.081 0.079 0.076 0.077 0.077 0.068 0.082 0.080 0.099 0.088 0.095 0.087 0.096 0.089 0.09
Silicon mg/L - - - 2.2 2.4 2.3 2.3 2.4 2.3 0.034 2.3 0.036 1.8 1.8 1.7 1.7 1.6 1.7 0.055 2.0 2.2 2.4 2.2 2.1 2.2 0.084 2.2 0.076 2.6 2.3 2.4 2.4 2.3 2.4 0.042 2.4 0.041
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.22 0.17 0.19 0.19 0.20 0.19 0.092 0.19 0.079 0.15 0.12 0.14 0.12 0.096 0.12 0.161 0.14 0.15 0.16 0.15 0.15 0.15 0.058 0.15 0.051 0.14 0.17 0.17 0.18 0.16 0.16 0.081 0.16 0.07
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0031 0.0029 0.0031 0.0032 0.0033 0.0031 0.034 0.0031 0.047 0.0029 0.0021 0.0025 0.0023 0.0016 0.0023 0.211 0.0031 0.0031 0.0030 0.0033 0.0031 0.0031 0.033 0.0031 0.029 0.0028 0.0032 0.0033 0.0030 0.0030 0.0031 0.063 0.0031 0.056
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 0 0.0035 <0.001 <0.001 <0.001 <0.001 0.0011 1 0.0017 <0.001 <0.001 <0.001 0.0014 0.0008 0 0.00092 0 <0.001 <0.001 <0.001 0.0012 <0.001 0.00068 0 0.00064 0.14
∑ Toxic Units 0.00
WQGs - - - - 10.39 12.29 12.32 9.86 9.31 11.12 - 10.50 - 11.01 6.32 7.15 5.72 5.74 7.24 - 8.03 8.53 9.60 10.48 9.74 8.95 - 9.01 - 9.88 9.56 9.55 9.11 8.50 9.41 - 8.87 -
WQGs/EVWQP Benchmarks - - - - 4.73 6.36 5.83 4.46 4.19 5.19 - 4.83 - 5.61 4.21 3.66 3.42 4.02 4.14 - 4.31 4.50 5.02 5.90 4.89 4.65 - 4.70 - 4.73 4.70 4.42 3.99 3.38 4.28 - 3.74 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (302 to 761 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (203 to 761 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 2.7 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.48 mg-N/L) is based on the combination of field pH (8.4) and water temperature (5.7°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.47 mg-N/L) is based on the combination of field pH (8.4) and water temperature (5.7°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.8 to 8.4). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (302 to 761 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.
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Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).
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Table C-7: Water Quality Screening for 2019 Chronic Toxicity Tests at GH_FR1
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.1 8.0 7.9 8.3 8.0 8.1 0.02 8.1 0.02 8.3 8.2 8.4 8.2 8.2 8.3 0.011 8.4 8.2 8.2 7.9 7.9 8.2 0.03 8.1 0.03 7.7 7.8 8.0 8.0 8.0 7.9 0.02 7.9 0.018
Temperature °C - - - 0 0 0 0.10 1.3 0.025 2.0 0.28 2.0 6.5 6.3 4.1 6.4 6.3 5.9 0.17 11 6.6 9.8 8.0 8.2 8.9 0.2 8.7 0.2 0 1.9 -0.3 -0.1 -0.1 0.53 1.7 0.43 1.9
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.1 8.2 8.2 8.2 0.0061 8.2 0.0055 8.3 8.3 8.4 8.5 8.3 8.4 0.011 8.4 8.3 8.4 8.4 8.3 8.4 0.006 8.4 0.0066 8.3 8.3 8.3 8.3 8.3 8.3 0.000 8.3 0
Hardness, as CaCO3 mg/L - - - 548 526 517 553 493 536 0.032 527 0.046 516 339 424 362 251 378 0.26 406 413 413 435 429 417 0.03 419 0.029 474 469 468 450 480 465 0.023 468 0.024
Total alkalinity, as CaCO3 mg/L 20(a) - - 216 215 208 208 199 212 0.021 209 0.033 206 159 190 166 134 171 0.16 195 195 202 197 196 197 0.017 197 0.015 203 201 208 198 210 203 0.021 204 0.024
Total dissolved solids mg/L - - - 728 705 730 717 616 720 0.016 699 0.068 626 400 462 419 289 439 0.28 473 516 551 557 505 524 0.074 520 0.066 614 620 593 566 589 598 0.041 596 0.036
Total suspended solids mg/L - - - <1.0 3.1 <1.0 2.2 4.7 1.6 0.65 2.2 0.71 <1.0 31 3.1 6.3 18 12 1.1 2.1 3.2 1.4 4.6 <1.0 2.8 0.49 2.4 0.62 1.3 <1.0 <1.0 <1.0 7.7 0.7 0.21 2.1 1.4
Total organic carbon mg/L - - - 0.77 0.76 0.79 0.97 2.5 0.82 0.12 1.2 0.66 1.4 1.1 1.6 1.2 1.1 1.3 0.16 1.2 1.1 0.88 1.5 0.85 1.1 0.22 1.1 0.23 0.56 0.82 0.94 0.60 0.96 0.73 0.25 0.78 0.24
Dissolved organic carbon mg/L - - - 0.76 0.66 0.83 0.98 2.5 0.81 0.17 1.1 0.65 1.5 0.75 1.4 0.98 1.0 1.1 0.26 0.97 0.81 0.61 1.5 0.66 0.98 0.4 0.92 0.4 0.55 0.84 0.83 0.63 0.69 0.71 0.2 0.71 0.18
Turbidity NTU - - - 0.45 0.56 0.32 2.2 4.0 0.89 1.0 1.5 1.1 0.82 4.2 0.88 1.7 9.4 3.4 1.1 1.2 0.72 0.35 0.84 0.43 0.77 0.4 0.7 0.5 0.30 0.20 0.94 0.26 0.26 0.43 0.8 0.39 0.79
Conductivity μS/cm - - - 977 912 955 945 865 947 0.029 931 0.047 888 618 752 671 480 682 0.22 705 728 742 769 756 736 0.036 740 0.034 743 813 811 790 875 789 0.041 806 0.059
Oxidation-reduction potential mv - - - 438 472 436 417 413 441 0.052 435 0.054 421 414 439 464 418 431 0.048 365 471 450 364 488 413 0.136 428 0.138 500 423 313 406 345 411 0.187 397 0.18
Acidity To pH 8.3, as CaCO3 mg/l - - - 2.0 1.4 2.4 1.8 1.3 1.9 0.22 1.8 0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0
Bicarbonate alkalinity, as CaCO3 mg/l - - - 216 215 208 208 199 212 0.021 209 0.033 206 159 185 157 134 168 0.17 188 191 193 191 190 191 0.011 191 0.01 200 197 208 198 210 201 0.025 203 0.03
Carbonate alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 5.2 8.6 <1.0 3.1 1.1 6.4 3.8 8.4 6.6 6.2 6.3 0 6.3 0 3.0 4.0 <1.0 <1.0 <1.0 2.0 1 1.7 0.83
Hydroxide alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.25 <0.25 <0.05 <0.05 <0.25 <0.075 1.54 <0.085 1.29 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 0.0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 0
Calcium mg/L - - - 127 121 112 116 110 119 0.054 117 0.059 113 76 96 83 61 86 0.23 90 94 93 95 96 93 0.023 94 0.026 106 112 100 97 110 104 0.065 105 0.061
Chloride mg/L 150 600 - <2.5 <2.5 1.9 2.2 <2.5 1.7 0.16 1.6 0.16 2.0 1.1 1.4 1.1 0.54 1.2 0.44 1.1 1.3 1.4 1.4 1.6 1.3 0.11 1.3 0.13 1.7 1.5 1.7 1.6 1.9 1.6 0.05 1.7 0.092
Fluoride mg/L - 1.7 - 2.0(b) - 0.16 0.11 0.12 0.16 0.13 0.14 0.19 0.13 0.16 0.16 0.18 0.18 0.16 0.17 0.17 0.055 0.16 0.18 0.19 0.17 0.20 0.17 0.05 0.18 0.08 0.17 0.12 0.13 0.11 0.18 0.13 0.18 0.14 0.22
Magnesium mg/L - - - 56 54 58 64 53 58 0.071 57 0.074 57 36 45 38 24 40 0.31 44 43 44 48 46 45 0.046 45 0.041 51 46 53 50 50 50 0.057 50 0.05
Potassium mg/L - - - 1.1 1.3 1.2 1.4 1.5 1.3 0.11 1.3 0.13 1.3 1.0 1.3 1.1 0.79 1.1 0.19 1.3 1.3 1.4 1.4 1.3 1.4 0.05 1.3 0.04 1.2 1.2 1.3 1.2 1.2 1.2 0.04 1.2 0.033
Sodium mg/L - - - 2.4 2.3 2.6 2.6 2.4 2.5 0.05 2.5 0.048 2.3 1.5 2.0 1.7 1.1 1.7 0.28 2.0 2.1 2.0 2.1 2.1 2.1 0.039 2.1 0.035 2.2 2.2 2.3 2.2 2.3 2.2 0.03 2.3 0.033
Sulphate mg/L 429(b, c) - 481(b) 287 279 296 278 289 285 0.029 286 0.026 265 151 193 160 90 172 0.37 164 181 192 197 196 184 0.08 186 0.074 239 222 235 221 237 229 0.04 231 0.037
Major anion sum meq/L - - - 11 11 11 11 11 11 0.02 11 0.021 10 6.8 8.4 7.2 4.9 7.5 0.27 7.9 8.3 8.8 8.8 8.7 8.4 0.048 8.5 0.044 9.8 9.4 9.8 9.3 9.9 9.6 0.027 9.7 0.028
Major cation sum meq/L - - - 11 11 11 11 10.0 11 0.032 11 0.046 11 6.9 8.6 7.3 5.1 7.7 0.26 8.2 8.4 8.4 8.8 8.7 8.5 0.03 8.5 0.029 9.6 9.5 9.5 9.1 9.7 9.4 0.022 9.5 0.024
Nutrients
Nitrate mg-N/L 3.0 33 7.6 - 15(d) 11(Mn) 12(Mn) 12(Mn) 9.7(Mn) 10(Mn) 11(Mn) 0.098 11(Mn) 0.099 9.6(Mn) 5.7(Mn) 7.7(Mn) 6.9(Mn) 4.7(Mn) 6.9(Mn) 0.27 8.0(Mn) 8.6(Mn) 9.4(Mn) 9.1(Mn) 9.6(Mn) 8.8(Mn) 0.07 8.9(Mn) 0.072 10(Mn) 11(Mn) 9.9(Mn) 9.9(Mn) 10(Mn) 10(Mn) 0.051 10(Mn) 0.046
Nitrite mg-N/L 0.020 - 0.040(e) 0.060 - 0.12(e) - 0.0086 <0.005 0.0042 0.0052 <0.005 0.0051 0.38 0.0046 0.37 0.0070 0.0034 0.0016 0.0030 0.0024 0.0035 0.6 0.0062 0.0047 0.0079 0.0056 0.0044 0.0061 0.22 0.0058 0.24 0.0032 0.0031 <0.001 0.0035 0.0027 0.0026 0.45 0.0026 0.38
Total ammonia mg-N/L 0.30 - 2.1(f) 1.6 - 11(g) - 0.0067 0.016 <0.005 0.023 0.015 0.012 0.69 0.013 0.58 0.034 <0.005 0.013 0.022 0.012 0.017 0.66 0.0078 0.039 0.0050 0.0051 0.014 0.014 1.17 0.014 1.02 <0.005 0.012 0.0074 0.0081 0.0062 0.0075 0.38 0.0072 0.36
Total Kjeldahl nitrogen mg-N/L - - - 0.089 <0.05 <0.05 0.47 0.39 0.15 1.3 0.2 1.0 0.50 0.54 <0.05 <0.05 0.50 0.32 0.8 <0.25 <0.25 <0.05 <0.25 0.48 <0.1 1.0 0.18 0.9 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 0
Orthophosphate mg-P/L - - - 0.0019 0.0013 0.0019 0.0038 0.0037 0.0022 0.49 0.0025 0.46 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 0.0015 <0.001 0.0 0.0007 0.32 <0.001 <0.001 0.0010 0.0019 0.0012 0.00098 0.46 0.001 0.38
Phosphorus mg-P/L - - - 0.0025 0.0036 0.0029 0.0069 0.0094 0.004 0.5 0.0051 0.59 0.0030 0.032 0.0061 0.0063 0.021 0.014 0.91 <0.002 0.0021 0.0020 0.0025 0.0030 0.0019 0.13 0.0021 0.2 <0.002 <0.002 <0.002 <0.002 0.0081 0.0 0.0 0.0024 1.1
Total Metals
Aluminum mg/L - - - <0.003 <0.003 0.0038 0.044 0.100 0.013 1.6 0.03 1.4 0.011 0.27 0.016 0.073 0.14 0.1 1.1 0.0041 0.0062 <0.009 0.0099 0.0092 0.0062 0.4 0.0068 0.4 0.0054 0.0034 0.0033 <0.003 0.083 0.0034 0.3 0.019 1.8
Antimony mg/L 0.0090 - - 0.00012 0.00013 0.00013 0.00018 0.00026 0.00014 0.19 0.00016 0.36 0.00019 0.00017 0.00019 0.00017 0.00012 0.00017 0.17 0.00015 0.00015 0.00014 0.00015 0.00014 0.00015 0.03 0.00015 0.04 0.00012 0.00011 0.00012 0.00012 0.00013 0.00012 0.04 0.00012 0.059
Arsenic mg/L - 0.0050 - 0.00013 0.00010 0.00011 0.00015 0.00017 0.00012 0.18 0.00013 0.22 0.00015 0.00036 0.00012 0.00017 0.00021 0.0002 0.47 0.00010 0.00011 <0.0001 0.00011 0.00011 0.000093 0.06 0.000096 0.06 0.00011 0.00012 0.00011 0.00014 0.00015 0.00012 0.12 0.00013 0.14
Barium mg/L 1.0 - - 0.12 0.12 0.12 0.11 0.098 0.12 0.046 0.11 0.086 0.10 0.080 0.078 0.072 0.056 0.078 0.22 0.086 0.083 0.094 0.096 0.099 0.09 0.069 0.091 0.074 0.11 0.10 0.10 0.10 0.11 0.1 0.012 0.1 0.025
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 0.010 0.011 0.0063 0 0.0072 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L - - - 0.000022 0.000021 0.000025 0.000026 0.000037 0.000023 0.11 0.000026 0.25 0.000025 0.000090 0.000014 0.000025 0.000041 0.000039 0.77 0.000023 0.000025 0.000020 0.000022 0.000020 0.000022 0.08 0.000022 0.09 0.000028 0.000019 0.000020 0.000018 0.000039 0.000021 0.21 0.000025 0.36
Calcium mg/L - - - 129 116 116 128 114 122 0.059 121 0.06 116 79 86 88 59 85 0.24 89 90 94 98 95 92 0.044 93 0.04 107 113 113 107 119 110 0.031 112 0.045
Chromium mg/L 0.0010(h) - - 0.00013 0.00011 0.00012 0.00014 0.00023 0.00013 0.1 0.00015 0.33 0.00013 0.00057 0.00015 0.00065 0.00036 0.00037 0.64 0.00042 0.00014 0.00017 0.00026 0.00018 0.00025 0.51 0.00023 0.48 0.00013 0.00014 0.00016 0.00015 0.00024 0.00015 0.09 0.00016 0.27
Cobalt mg/L 0.0040 0.11 - <0.0001 0.00011 <0.0001 0.00013 0.00020 0.000085 0.17 0.00011 0.39 0.00012 0.00027 <0.0001 <0.0001 0.00015 0.00013 0.56 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 <0.0001 <0.0001 <0.0001 <0.0001 0.00014 0.0 0.0 0.000068 0.26
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.00086 <0.0005 0.00063 <0.0005 0.00045 0.35 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.0011 <0.0005 <0.0005 <0.0005 <0.0005 0.00047 1 0.00042 0.65
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 0.027 0.056 0.011 0.8 0.02 1.0 0.021 0.48 0.026 0.083 0.20 0.16 1.2 0.011 0.016 0.019 0.030 0.016 0.019 0.4 0.018 0.4 0.012 <0.01 <0.01 <0.01 0.14 0.0068 0.1 0.034 1.7
Lead mg/L 0.014 - 0.020(b) 0.26 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 0.000053 <0.00005 0 0.000031 0 <0.00005 0.00038 <0.00005 <0.00005 0.00017 0.00012 1.1 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00012 0.0 0 0.000043 0.68
Lithium mg/L - - - 0.017 0.017 0.018 0.018 0.017 0.017 0.04 0.017 0.036 0.019 0.013 0.016 0.017 0.011 0.015 0.21 0.017 0.019 0.018 0.021 0.021 0.019 0.074 0.019 0.09 0.019 0.020 0.019 0.017 0.019 0.019 0.055 0.019 0.049
Magnesium mg/L - - - 56 55 55 66 61 58 0.094 58 0.084 57 36 43 39 24 40 0.3 41 42 44 49 47 44 0.083 45 0.076 53 48 54 51 51 52 0.049 52 0.043
Manganese mg/L 1.7 - 2.6(b) 3.3 - 3.4(b) - 0.0012 0.0011 0.0011 0.0029 0.0071 0.0016 0.55 0.0027 0.96 0.0021 0.025 0.0024 0.0044 0.012 0.0091 1.1 0.0023 0.0027 0.0025 0.0029 0.0020 0.0026 0.1 0.0025 0.14 0.0017 0.0012 0.0017 0.0014 0.0041 0.0015 0.18 0.002 0.58
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 0.00000052 0.0000013 0.00000032 0.03 0.00000051 0.69 <0.0000005 0.0000021 <0.0000005 0.00000072 0.0000014 0.00000094 0.75 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000051 <0.0000005 0.0 0.0000003 0.01 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000067 0.0 0.0 0.00000033 0.23
Molybdenum mg/L 1.0 2.0 - 0.0012 0.0013 0.0012 0.0019 0.0027 0.0014 0.24 0.0016 0.39 0.0018 0.0011 0.0014 0.0013 0.00090 0.0013 0.25 0.0013 0.00100 0.0010 0.00098 0.0011 0.0011 0.14 0.0011 0.12 0.00089 0.0010 0.00090 0.00086 0.00087 0.00091 0.07 0.00091 0.067
Nickel mg/L 0.005(i) - - 0.0017 0.0015 0.0016 0.0023 0.0039 0.0018 0.21 0.0022 0.44 0.0025 0.0026 0.0018 0.0016 0.0014 0.002 0.28 0.0017 0.0012 0.0011 0.0012 0.0010 0.0013 0.21 0.0013 0.22 0.0012 0.00088 0.0011 0.0011 0.0014 0.0011 0.13 0.0011 0.17
Potassium mg/L - - - 1.2 1.2 1.2 1.4 1.6 1.3 0.067 1.3 0.137 1.3 1.1 1.2 1.1 0.81 1.1 0.17 1.3 1.3 1.3 1.4 1.3 1.3 0.034 1.3 0.03 1.3 1.3 1.3 1.2 1.3 1.3 0.044 1.3 0.039
Selenium mg/L 0.0020 - 0.019 0.060(Mn, E) 0.064(Mn, E) 0.062(Mn, E) 0.070(Mn, E) 0.062(Mn, E) 0.064(Mn, E) 0.068 0.064(Mn, E) 0.06 0.059(Mn, E) 0.031(Mn, E) 0.044(Mn, E) 0.037(Mn, E) 0.021(Mn, E) 0.038(Mn, E) 0.37 0.043(Mn, E) 0.041(Mn, E) 0.044(Mn, E) 0.044(Mn, E) 0.045(Mn, E) 0.043(Mn, E) 0.033 0.043(Mn, E) 0.035 0.053(Mn, E) 0.053(Mn, E) 0.055(Mn, E) 0.053(Mn, E) 0.056(Mn, E) 0.054(Mn, E) 0.028 0.054(Mn, E) 0.026
Silicon mg/L - - - 2.4 2.6 2.4 2.6 2.5 2.5 0.041 2.5 0.036 2.1 2.3 1.9 2.1 1.9 2.0 0.067 2.2 2.3 2.2 2.4 2.5 2.2 0.045 2.3 0.064 2.5 2.3 2.6 2.4 2.7 2.4 0.038 2.5 0.06
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 2.4 2.6 2.4 3.1 2.5 2.6 0.12 2.6 0.11 2.5 1.7 1.9 1.8 1.1 1.8 0.28 1.9 2.0 2.0 2.2 2.2 2.0 0.06 2.1 0.06 2.5 2.2 2.2 2.3 2.3 2.3 0.05 2.3 0.042
Strontium mg/L - - - 0.19 0.18 0.16 0.18 0.16 0.18 0.061 0.17 0.072 0.16 0.12 0.13 0.13 0.089 0.13 0.21 0.13 0.14 0.14 0.14 0.14 0.14 0.028 0.14 0.026 0.15 0.16 0.15 0.16 0.16 0.16 0.023 0.16 0.02
Thallium mg/L 0.00080 - - <0.00001 0.000012 <0.00001 <0.00001 <0.00001 0.0000068 0.15 0.0000064 0.14 <0.00001 0.000010 <0.00001 <0.00001 <0.00001 0.000006 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 0.00012 <0.0001 <0.0001 0.000068 0 0.000064 0 <0.0001 0.00020 <0.0001 <0.0001 <0.0001 0.000088 1 0.00008 0.56
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0028 0.0029 0.0026 0.0030 0.0031 0.0028 0.063 0.0029 0.071 0.0028 0.0018 0.0022 0.0019 0.0013 0.002 0.27 0.0023 0.0023 0.0021 0.0026 0.0023 0.0023 0.092 0.0023 0.08 0.0025 0.0024 0.0026 0.0023 0.0025 0.0025 0.05 0.0025 0.043
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.0016 <0.0005 0.00055 0.00083 0.0007 0.68 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.13 - 0.19 0.15 - 0.34 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 0.0057 <0.003 <0.003 <0.003 0.0023 0.52 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 0.0037 0.0 0 0.0019 0.16
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 0.0043 <0.003 <0.003 <0.003 0.0022 0.3 0.0021 0.28 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 0.0 <0.003 <0.003 <0.003 <0.003 0.0043 0.0 0.0 0.0021 0.28
Antimony mg/L - - - 0.00013 0.00011 0.00011 0.00018 0.00023 0.00013 0.25 0.00015 0.34 0.00020 0.00014 0.00019 0.00015 0.00011 0.00016 0.23 0.00014 0.00014 0.00013 0.00013 0.00014 0.00014 0.04 0.00014 0.04 0.00011 0.00012 0.00011 0.00011 0.00011 0.00011 0.04 0.00011 0.04
Arsenic mg/L - - - <0.0001 <0.0001 <0.0001 0.00011 0.00015 0.000065 0.08 0.000082 0.26 0.00012 0.00013 0.00012 0.00011 <0.0001 0.00011 0.11 0.00013 0.00012 0.00011 0.00012 <0.0001 0.00012 0.07 0.00011 0.11 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0
Barium mg/L - - - 0.12 0.13 0.12 0.11 0.096 0.12 0.085 0.11 0.117 0.10 0.079 0.086 0.074 0.054 0.079 0.23 0.089 0.089 0.10 0.098 0.10 0.094 0.062 0.096 0.065 0.10 0.10 0.11 0.10 0.11 0.1 0.05 0.1 0.044
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 0.012 <0.01 <0.01 0.0068 0 0.0064 0 <0.01 0.010 <0.01 <0.01 <0.01 0.0063 0 0.006 0
Cadmium mg/L 0.00042 - 0.00046(b) 0.0015 - 0.0028(b) 0.00029 - 0.00032(k) 0.000018 0.000016 0.000018 0.000023 0.000031 0.000019 0.15 0.000021 0.27 0.000021 0.000017 0.000022 0.000018 0.000012 0.000018 0.21 0.000021 0.000021 0.000017 0.000010 0.000018 0.000017 0.29 0.000017 0.25 0.000014 0.000016 0.000015 0.000017 0.000020 0.000015 0.09 0.000016 0.13
Chromium mg/L - - - 0.00011 <0.0001 0.00012 <0.0001 <0.0001 0.000083 0.12 0.000076 0.12 0.00010 0.00012 0.00011 0.00019 0.00011 0.00013 0.29 0.00011 0.00013 <0.0001 0.00010 0.00016 0.000098 0.15 0.00011 0.23 0.00013 0.00018 0.00013 0.00012 0.00016 0.00014 0.19 0.00014 0.17
Cobalt mg/L - - - <0.0001 <0.0001 0.00010 0.00010 0.00016 0.000075 0.0 0.000092 0.29 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 0.000062 0.072 <0.0001 <0.0001 <0.0001 0.00010 <0.0001 0.000063 0.0 0.00006 0.0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0
Copper mg/L 0.0003 - 0.0014(l) 0.0017 - 0.0085(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0002 <0.0002 0.00031 0.00024 0.00025 0.00019 0 0.0002 0.23
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 0.013 0.0 0 0.0066 0.2
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.017 0.017 0.017 0.017 0.017 0.017 0.014 0.017 0.013 0.019 0.013 0.016 0.018 0.011 0.015 0.22 0.021 0.019 0.020 0.019 0.021 0.02 0.034 0.02 0.037 0.019 0.021 0.016 0.018 0.019 0.018 0.093 0.018 0.081
Manganese mg/L - - - 0.00064 0.00090 0.00072 0.0019 0.0048 0.001 0.54 0.0018 0.98 0.00077 0.00029 0.00095 0.00051 0.00056 0.00062 0.41 0.00068 0.0013 0.0013 0.0015 0.0011 0.0012 0.29 0.0012 0.26 0.0015 0.00089 0.0014 0.0011 0.0010 0.0012 0.24 0.0012 0.23
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0012 0.0012 0.0014 0.0019 0.0026 0.0014 0.23 0.0017 0.37 0.0018 0.0014 0.0015 0.0013 0.00092 0.0014 0.23 0.0014 0.00097 0.0011 0.00094 0.0011 0.0011 0.17 0.0011 0.15 0.00090 0.0011 0.00086 0.00083 0.00088 0.00092 0.12 0.00091 0.11
Nickel mg/L - - - 0.0017 0.0014 0.0014 0.0021 0.0034 0.0016 0.19 0.002 0.42 0.0023 0.0013 0.0019 0.0014 0.00082 0.0015 0.37 0.0013 0.0011 0.00091 0.00099 0.00088 0.0011 0.15 0.001 0.16 0.0010 0.00084 0.00088 0.0010 0.0011 0.00094 0.09 0.00096 0.1
Selenium mg/L - - - 0.074 0.065 0.082 0.077 0.066 0.075 0.095 0.073 0.101 0.072 0.032 0.042 0.036 0.022 0.041 0.47 0.048 0.048 0.047 0.052 0.050 0.049 0.049 0.049 0.045 0.055 0.059 0.057 0.057 0.059 0.057 0.031 0.057 0.033
Silicon mg/L - - - 2.3 2.4 2.5 2.2 2.5 2.3 0.056 2.4 0.056 2.0 1.8 1.9 2.0 1.8 1.9 0.048 2.2 2.2 2.2 2.2 2.2 2.2 0.006 2.2 0.01 2.4 2.3 2.2 2.5 2.6 2.3 0.064 2.4 0.067
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.18 0.18 0.17 0.16 0.15 0.17 0.054 0.17 0.074 0.16 0.12 0.14 0.13 0.098 0.13 0.18 0.14 0.14 0.15 0.14 0.14 0.14 0.032 0.14 0.028 0.15 0.16 0.15 0.15 0.16 0.15 0.053 0.15 0.053
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 0.00011 <0.0001 <0.000065 0 0.000062 0.072
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0028 0.0027 0.0027 0.0032 0.0031 0.0028 0.092 0.0029 0.089 0.0027 0.0017 0.0024 0.0019 0.0014 0.002 0.26 0.0022 0.0023 0.0023 0.0025 0.0023 0.0023 0.062 0.0023 0.055 0.0027 0.0025 0.0024 0.0025 0.0024 0.0025 0.061 0.0025 0.057
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.002 <0.001 0 <0.0006 1 <0.001 <0.001 0.0022 0.0021 <0.001 0.0012 0.54 <0.001 0.0022 <0.001 <0.001 <0.001 0.00093 1 0.00084 1 <0.001 <0.001 <0.001 <0.001 0.0033 0.0 0 0.0011 0.97
∑ Toxic Units  
WQGs - - - - 7.01 7.43 7.26 6.38 6.68 7.00 - 6.83 - 6.16 6.11 5.10 5.50 4.32 5.36 - 5.65 5.70 6.25 5.76 6.45 5.81 - 5.79 - 6.01 5.95 5.82 5.87 6.27 5.72 - 5.78 -
WQGs/EVWQP Benchmarks - - - - 4.01 4.17 3.99 3.74 3.98 4.00 - 3.84 - 3.55 4.74 3.10 3.81 3.36 3.64 - 3.61 3.49 3.83 3.38 3.95 3.54 - 3.49 - 3.33 3.02 3.17 3.23 3.61 3.06 - 3.11 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (251 to 566 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (251 to 566 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 2.6 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.30 mg-N/L) is based on the combination of field pH (8.6) and water temperature (7.2°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.58 mg-N/L) is based on the combination of field pH (8.6) and water temperature (7.2°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.7 to 8.6). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (251 to 566 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(j) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Q4

30-day mean
(BC ENV)

Maximum
(BC ENV)

EVWQP 
Benchmarks

Feb 26
(C. dubia and P. 

subcapitata )
Mar 05 Mar 12 Mar 19 Mar 26

Feb 26, Mar 5, 12, 19
(H. azteca )

Guidelines for the protection of Aquatic Life Q1 Q2 Q3
Feb 26, Mar 5, 12, 19, 26

(P. promelas )
May 7

(C. dubia and P. 
subcapitata )

Nov 12
(C. dubia and P. 

subcapitata )
Nov 19May 28 Jun 04

May 7, 14, 21, 28, Jun 4
(O. mykiss )

Aug 20
(C. dubia and P. 

subcapitata )
Aug 27 Sep 03

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Sep 10 Sep 17
Aug 20, 27, Sep 3, 10

(H. azteca )
Aug 20, 27, Sep 3, 10, 17

(P. promelas )Parameter Unit May 14 May 21 Nov 26 Dec 03 Dec 10
Nov 12, 19, 26, Dec 3

(H. azteca )
Nov 12, 19, 26, Dec 3, 10

(O. mykiss )
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Table C-8:  Water Quality Screening for 2019 Chronic Toxicity Tests at LC_LC5
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.1 8.1 8.2 8.3 8.4 8.2 0.02 8.1 8.0 8.3 8.3 8.1 8.2 0.016 8.3 8.3 8.3 8.3 8.2 8.3 0.0 8.3 0.01 8.3 8.3 8.3 7.8 8.2 8.2 0.03 8.2 0.016
Temperature °C - - - 0.10 0 1.0 0.80 1.0 0.58 0.85 4.0 4.8 4.5 7.3 0.80 4.3 0.54 9.0 7.1 11 7.9 8.2 8.7 0.18 8.6 0.16 0.10 1.8 0 0.50 0.20 0.6 1.38 0.52 0.8
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.1 8.2 8.3 8.3 8.2 0.011 8.3 8.3 8.4 8.5 6.9 8.1 0.082 8.3 8.4 8.4 8.4 8.4 8.4 0.006 8.4 0.005 8.3 8.3 8.3 8.3 8.3 8.3 0.00 8.3 0
Hardness, as CaCO3 mg/L - - - 427 451 446 414 442 436 0.035 416 331 319 315 221 320 0.22 345 346 359 365 388 354 0.028 361 0.049 425 412 394 397 427 407 0.035 411 0.035
Total alkalinity, as CaCO3 mg/L 20(a) - - 192 224 196 184 189 197 0.08 188 150 176 167 140 164 0.12 182 189 189 188 191 187 0.018 188 0.018 212 185 189 194 194 195 0.061 195 0.08
Total dissolved solids mg/L - - - 571 554 586 576 547 567 0.028 543 383 405 380 261 394 0.25 445 457 465 482 474 462 0.034 465 0.031 538 501 523 505 492 517 0.033 512 0.028
Total suspended solids mg/L - - - <1.0 <1.0 1.5 5.0 3.7 2.2 0.81 4.1 38 2.8 6.7 21 15 1.0 1.8 1.2 1.3 <1.0 <2.0 1.2 0.28 1.2 0.36 2.1 <1.0 <1.0 2.2 <1.0 1.3 0.5 1.2 0.81
Total organic carbon mg/L - - - 0.68 <0.5 <0.5 0.81 1.2 0.63 0.43 0.62 3.7 1.4 1.2 1.4 1.7 0.72 1.3 0.77 0.62 0.58 0.56 0.83 0.42 0.77 0.42 <0.5 0.58 0.96 0.68 0.61 0.62 0.32 0.62 0.43
Dissolved organic carbon mg/L - - - 1 <1 1 1 1 0.71 0.42 1 1 1 1 1 0.99 0.26 1 1 1 1 1 0.71 0.22 0.68 0.21 <1 1 1 1 1 0.62 0.42 0.62 0.42
Turbidity NTU - - - 0.34 0.94 0.52 3.6 1.5 1.4 0.96 0.60 10 0.63 0.55 9.4 4.3 1.2 0.56 0.53 0.25 0.33 0.13 0.42 0.36 0.36 0.51 0.33 0.14 0.43 0.50 0.10 0.35 0.45 0.3 0.96
Conductivity µS/cm - - - 812 708 787 807 777 778 0.054 770 581 655 601 441 610 0.2 635 660 673 671 687 660 0.026 665 0.029 684 708 729 726 774 712 0.029 724 0.054
Oxidation-reduction potential mV - - - 375 354 413 434 423 400 0.085 437 398 453 432 335 411 0.114 411 306 358 276 258 338 0.176 322 0.195 475 403 481 398 453 439 0.102 442 0.085
Acidity To pH 8.3, as CaCO3 mg/L - - - <1.0 2.7 <1.0 1.1 <1.0 1.1 0.71 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 1
Bicarbonate alkalinity, as CaCO3 mg/l - - - 192 224 196 180 189 196.2 0.08 188 149 170 157 140 160.8 0.12 178 184 184 184 185 183 0.02 183 0.02 208 183 189 194 194 193.5 0.06 193.6 0.08
Carbonate alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 4.6 <1.0 1.3 1.22 <1.0 1.6 6 9.8 <1.0 3.7 1.1 4.2 5.4 4.8 3.8 6 5 0.15 5 0.18 4.8 2 <1.0 <1.0 <1.0 2.0 0.92 1.7 1.2
Hydroxide alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0.0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0
Calcium mg/L - - - 98 106 102 97 108 102 0.048 94 78 74 74 52 75 0.2 81 79 84 84 90 82 0.028 84 0.051 104 96 88 96 104 96 0.067 97 0.048
Chloride mg/L 150 600 - 4.7 4.5 4.6 4.7 3.8 4.5 0.086 3.8 1.7 2.2 1.9 0.99 2.1 0.49 2.6 2.7 2.9 3.0 3.1 2.8 0.058 2.8 0.074 4.8 2.7 4.4 3.4 4.4 3.8 0.245 3.9 0.09
Fluoride mg/L - 1.7 - 1.9(b) - 0.21 0.19 0.19 0.20 0.21 0.2 0.055 0.24 0.20 0.21 0.18 0.21 0.21 0.096 0.22 0.22 0.19 0.21 0.21 0.21 0.073 0.21 0.064 0.24 0.15 0.16 0.12 0.20 0.17 0.308 0.17 0.05
Magnesium mg/L - - - 44 45 46 42 42 44 0.048 44 33 33 32 22 33 0.24 35 36 36 38 39 36 0.033 37 0.048 40 42 42 39 41 41 0.041 41 0.048
Potassium mg/L - - - 0.99 1.0 1.1 1.0 1.1 1.1 0.048 1.1 0.97 1.1 0.99 0.82 0.99 0.11 1.1 1.2 1.2 1.2 1.2 1.2 0.023 1.2 0.021 1.1 1.1 1.1 1.1 1.1 1.1 0.018 1.1 0.048
Sodium mg/L - - - 3.4 3.6 3.8 3.6 3.1 3.5 0.071 3.1 2.1 2.4 2.2 1.5 2.2 0.26 2.5 2.7 2.7 2.9 2.7 2.7 0.062 2.7 0.054 3.6 3.1 3.7 3.2 3.4 3.4 0.094 3.4 0.071
Sulphate mg/L 429(b, c) - 481(b) 211 224 223 202 216 215 0.042 218 123 149 127 82 140 0.36 145 149 151 154 162 150 0.025 152 0.042 193 180 192 191 189 189 0.032 189 0.042
Major anion sum meq/L - - - 9.1 10.0 9.4 8.6 9.1 9.2 0.054 9.1 6.0 7.2 6.5 4.8 6.7 0.24 7.3 7.5 7.6 7.6 7.9 7.5 0.02 7.6 0.029 9.0 8.2 8.5 8.6 8.6 8.6 0.04 8.6 0.054
Major cation sum meq/L - - - 8.7 9.2 9.1 8.5 9.0 8.9 0.035 8.5 6.7 6.5 6.4 4.5 6.5 0.22 7.0 7.1 7.3 7.5 7.9 7.2 0.028 7.4 0.048 8.7 8.4 8.1 8.1 8.7 8.3 0.035 8.4 0.035
Nutrients
Nitrate mg-N/L 3.0 33 6.7 - 14(d) 9.5(Mn) 9.8(Mn) 9.8(Mn) 8.5(Mn) 9.8(Mn) 9.5(Mn) 0.059 9.7(Mn) 5.3(Mn) 6.8(Mn) 5.9(Mn) 4.0(Mn) 6.3(Mn) 0.34 7.4(Mn) 7.6(Mn) 7.8(Mn) 7.7(Mn) 8.2(Mn) 7.6(Mn) 0.022 7.7(Mn) 0.038 8.8(Mn) 9.0(Mn) 8.7(Mn) 9.2(Mn) 8.8(Mn) 8.9(Mn) 0.025 8.9(Mn) 0.059
Nitrite mg-N/L 0.020 - 0.060(e) 0.060 - 0.18(e) - 0.0019 0.0073 0.0024 0.0021 0.0022 0.0032 0.73 0.0031 0.0010 0.0023 0.0023 <0.001 0.0018 0.5 0.0043 0.0038 0.0041 0.0033 0.0030 0.0039 0.11 0.0037 0.15 0.0019 0.0022 <0.001 <0.001 0.0017 0.0013 0.49 0.0014 0.73
Total ammonia mg-N/L 0.50 - 1.8(f) 2.6 - 9.1(g) - 0.0077 0.0050 0.039 0.035 0.012 0.02 0.81 <0.005 <0.005 0.048 <0.005 <0.005 0.012 1.66 0.0056 0.0087 <0.005 0.0075 0.016 0.0061 0.28 0.0081 0.56 0.023 0.015 <0.005 <0.005 0.019 0.011 0.81 0.012 0.81
Total Kjeldahl Nitrogen mg-N/L - - - 0.24 0.43 0.056 0.44 0.33 0.3 0.53 0.47 0.60 0.44 <0.05 0.54 0.41 0.52 0.082 0.33 <0.05 <0.25 <0.05 0.14 0.95 0.12 1.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.025 0.0 <0.025 1
Orthophosphate mg-P/L - - - <0.001 0.0011 0.0017 0.0015 0.0013 0.0012 0.23 <0.001 <0.001 <0.001 0.0023 <0.001 0.00086 1 <0.001 0.0010 <0.001 <0.001 <0.001 0.00063 0.0 0.0006 0.0 0.0011 <0.001 <0.001 <0.001 <0.001 0.00065 0.08 0.00062 0.23
Phosphorus mg-P/L - - - <0.002 0.0036 0.0031 0.0076 0.0049 0.004 0.53 0.0037 0.044 0.0069 0.023 0.017 0.98 0.0029 <0.002 <0.002 <0.002 <0.002 0.0015 0.31 0.0014 0.29 <0.002 0.0042 <0.002 <0.002 <0.002 0.0018 0.61 0.0016 0.53
Total Metals
Aluminum mg/L - - - 0.0040 0.0083 0.0066 0.071 0.026 0.023 1.2 0.022 0.10 0.021 0.021 0.16 0.065 1.0 0.0039 0.0058 0.0054 0.037 0.0046 0.013 1.2 0.011 1.3 0.0042 0.0037 0.013 0.0077 0.013 0.0072 0.6 0.0083 1.21
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 0.00011 0.00012 0.000076 0.12 0.00013 0.00013 0.00013 0.00013 0.00013 0.00026 0.0 0.00012 0.00013 0.00014 0.00013 0.00011 0.00013 0.06 0.00013 0.09 0.00011 0.00010 0.00011 0.00012 0.00011 0.00011 0.07 0.00011 0.118
Arsenic mg/L - 0.0050 - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0.00006 0.0 0.00012 0.00025 0.00014 0.00013 0.00024 0.00018 0.36 0.00010 <0.0001 <0.0001 0.00013 <0.0001 0.000083 0.18 0.000076 0.18 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 0.000065 0.08 0.000062 0.0
Barium mg/L 1.0 - - 0.10 0.10 0.094 0.11 0.094 0.099 0.053 0.090 0.071 0.080 0.068 0.056 0.073 0.17 0.083 0.088 0.091 0.092 0.099 0.088 0.048 0.091 0.067 0.087 0.091 0.091 0.090 0.097 0.09 0.022 0.091 0.053
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 0.011 0.011 <0.01 0.008 0 0.0074 0 <0.01 <0.01 0.010 <0.01 <0.01 0.0063 0 0.006 0.0
Cadmium mg/L - - - 0.000017 0.000017 0.000018 0.000024 0.000026 0.00002 0.22 0.000030 0.000094 0.000043 0.000079 0.000086 0.000066 0.42 0.000035 0.000028 0.000022 0.000038 0.000029 0.000031 0.23 0.00003 0.21 0.000029 0.000023 0.000020 0.000014 0.000023 0.000021 0.29 0.000022 0.22
Calcium mg/L - - - 109 100 102 110 105 105 0.041 102 79 79 78 58 79 0.2 81 88 87 88 89 86 0.041 86 0.039 94 91 106 98 102 97 0.067 98 0.041
Chromium mg/L 0.0010(h) - - 0.00013 0.00016 0.00015 0.00022 0.00017 0.00017 0.2 0.00018 0.00035 0.00017 0.00016 0.00044 0.00026 0.49 0.00021 0.00020 0.00019 0.00026 <0.0003 0.00022 0.14 0.0002 0.23 0.00014 0.00011 0.00019 0.00019 0.00014 0.00016 0.25 0.00015 0.2
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 0.00011 0.00012 0.000076 0.12 0.00010 0.00024 <0.0001 <0.0001 0.00019 0.00013 0.52 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0.00056 <0.0005 <0.0005 <0.0005 0.00031 0.09 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Iron mg/L - 1.0 - <0.01 <0.01 0.012 0.056 0.037 0.023 0.9 0.040 0.26 0.034 0.058 0.25 0.13 0.9 0.010 <0.01 <0.01 0.062 <0.01 0.021 1.27 0.017 1.34 0.011 <0.01 <0.01 <0.01 0.019 0.0065 0.08 0.009 0.9
Lead mg/L 0.012 - 0.020(b) 0.22 - 0.42(b) - <0.00005 <0.00005 <0.00005 0.000055 <0.00005 0.000031 0.07 <0.00005 0.00027 <0.00005 0.000052 0.00020 0.00011 0.9 <0.00005 <0.00005 <0.00005 0.00011 <0.00005 0.000045 0.61 0.000041 0.6 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0
Lithium mg/L - - - 0.017 0.018 0.018 0.019 0.020 0.018 0.06 0.019 0.015 0.016 0.017 0.012 0.016 0.17 0.019 0.020 0.019 0.021 0.020 0.02 0.053 0.02 0.046 0.020 0.019 0.024 0.018 0.021 0.02 0.116 0.02 0.06
Magnesium mg/L - - - 45 43 41 45 44 43 0.04 44 30 35 32 22 33 0.24 35 37 39 39 39 38 0.045 38 0.04 45 44 44 43 46 44 0.024 44 0.04
Manganese mg/L 1.6 - 2.6(b) 3.0 - 3.4(b) - 0.00070 0.00052 0.00070 0.0032 0.0030 0.0016 0.84 0.0026 0.024 0.0028 0.0041 0.017 0.01 1.0 0.0013 0.0010 0.00096 0.0077 0.00075 0.0027 1.21 0.0023 1.29 0.0022 0.00082 0.00051 0.00088 0.0014 0.0011 0.67 0.0012 0.84
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 0.00000054 <0.0000005 0.00000031 0.06 <0.0000005 0.0000021 <0.0000005 0.00000057 0.0000019 0.000001 0.8 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0.0 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.044 0.042 0.041 0.042 0.047 0.043 0.06 0.046 0.025 0.031 0.027 0.018 0.03 0.35 0.030 0.033 0.035 0.032 0.036 0.033 0.059 0.033 0.068 0.039 0.042 0.043 0.041 0.041 0.041 0.048 0.041 0.06
Nickel mg/L 0.005(i) - - 0.00067 0.00067 0.00061 0.00087 0.00094 0.00075 0.19 0.00094 0.0019 0.0012 0.0011 0.0015 0.0014 0.28 0.00096 0.0011 0.00091 0.0010 0.00088 0.00099 0.07 0.00097 0.08 0.00090 0.00082 0.0012 0.00068 0.00083 0.00089 0.22 0.00088 0.19
Potassium mg/L - - - 1.0 1.0 0.93 1.2 1.2 1.1 0.097 1.1 0.93 1.00 1.0 0.84 0.98 0.11 1.2 1.1 1.2 1.2 1.2 1.2 0.034 1.2 0.03 1.1 1.1 1.2 1.1 1.1 1.1 0.035 1.1 0.097
Selenium mg/L 0.0020 - 0.019 0.044(Mn, E) 0.042(Mn, E) 0.041(Mn, E) 0.042(Mn, E) 0.047(Mn, E) 0.043(Mn, E) 0.055 0.046(Mn, E) 0.025(Mn, E) 0.031(Mn, E) 0.027(Mn, E) 0.018(Mn) 0.029(Mn, E) 0.35 0.03(Mn, E) 0.033(Mn, E) 0.035(Mn, E) 0.032(Mn, E) 0.036(Mn, E) 0.033(Mn, E) 0.064 0.033(Mn, E) 0.072 0.039(Mn, E) 0.042(Mn, E) 0.043(Mn, E) 0.041(Mn, E) 0.041(Mn, E) 0.041(Mn, E) 0.041 0.041(Mn, E) 0.055
Silicon mg/L - - - 2.4 2.2 2.2 2.6 2.3 2.3 0.065 1.9 2.0 2.0 2.0 2.1 2.0 0.031 2.3 2.4 2.3 2.4 2.3 2.3 0.032 2.3 0.031 2.3 2.3 2.4 2.3 2.3 2.3 0.028 2.3 0.065
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 0.000011 <0.00001 0.0000062 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 3.4 3.7 3.4 3.8 3.2 3.5 0.065 3.2 2.1 2.4 2.2 1.5 2.3 0.28 2.6 2.7 2.9 2.9 2.7 2.8 0.06 2.8 0.053 3.5 3.1 3.8 3.2 3.5 3.4 0.088 3.4 0.065
Strontium mg/L - - - 0.18 0.19 0.19 0.19 0.17 0.18 0.044 0.18 0.13 0.14 0.15 0.10 0.14 0.2 0.15 0.15 0.16 0.15 0.16 0.15 0.039 0.15 0.045 0.17 0.18 0.19 0.18 0.18 0.18 0.033 0.18 0.044
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0.000010 <0.00001 <0.00001 0.000010 0.000007 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 0.00013 <0.0001 0.000066 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0023 0.0024 0.0021 0.0024 0.0024 0.0023 0.057 0.0023 0.0017 0.0019 0.0018 0.0013 0.0018 0.19 0.0018 0.0020 0.0019 0.0022 0.0020 0.002 0.085 0.002 0.074 0.0023 0.0023 0.0025 0.0021 0.0024 0.0023 0.077 0.0023 0.057
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0.00065 <0.0005 <0.0005 0.0011 0.0005 0.51 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.15 - 0.19 0.17 - 0.34 - <0.003 0.0032 <0.003 <0.003 <0.003 0.0018 0.05 <0.003 0.0049 <0.003 0.0039 0.0046 0.0033 0.27 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 0.0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 0
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 0.0053 <0.003 <0.003 0.0023 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00013 0.000066 0.2 <0.0001 0.00013 0.00014 0.00012 0.00010 0.00011 0.17 0.00012 0.00012 0.00012 0.00011 0.00011 0.00012 0.04 0.00012 0.05 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 0.000065 0.08 0.000062 0.2
Arsenic mg/L - - - 0.00010 0.00014 <0.0001 0.00010 0.00011 0.0001 0.17 0.00010 0.00013 <0.0001 0.00011 <0.0001 0.000088 0.15 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 0.000065 0.08 0.000062 0.07 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0
Barium mg/L - - - 0.10 0.11 0.11 0.10 0.098 0.1 0.036 0.091 0.073 0.077 0.068 0.053 0.072 0.19 0.087 0.087 0.093 0.088 0.091 0.089 0.031 0.089 0.029 0.094 0.093 0.092 0.095 0.092 0.094 0.014 0.093 0.036
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 0.012 <0.01 <0.01 0.0068 0 0.0064 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L 0.00038 - 0.00046(b) 0.0013 - 0.0028(b) 0.00026 - 0.00032(k) 0.000011 0.000012 0.000013 0.000015 0.000016 0.000013 0.15 0.000016 0.000023 0.000024 0.000029 0.000025 0.000023 0.21 0.000019 0.000017 0.000015 0.000016 0.000015 0.000017 0.11 0.000016 0.1 0.000015 0.000017 0.000020 0.000013 0.000016 0.000016 0.19 0.000016 0.15
Chromium mg/L - - - 0.00013 0.00015 0.00013 0.00013 0.00011 0.00013 0.11 0.00015 0.00012 0.00014 0.00013 0.00011 0.00013 0.12 0.00011 0.00011 0.00013 0.00012 0.00013 0.00012 0.08 0.00012 0.08 0.00012 0.00012 0.00014 0.00014 0.00014 0.00013 0.09 0.00013 0.109
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L 0.0002 - 0.0009(l) 0.0012 - 0.0054(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00028(Mn) 0.00033 0.00025 <0.0002 0.00042(Mn) 0.00024 0 0.00028 0.0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.018 0.018 0.020 0.018 0.020 0.019 0.064 0.019 0.015 0.015 0.016 0.011 0.015 0.18 0.019 0.021 0.020 0.019 0.021 0.02 0.029 0.02 0.033 0.021 0.020 0.018 0.019 0.019 0.019 0.075 0.019 0.064
Manganese mg/L - - - 0.00016 0.00016 0.00017 <0.0005 0.0012 0.0004 1.2 <0.0001 0.00016 0.00026 0.00035 0.00040 0.00024 0.51 0.00028 0.00023 0.00020 <0.0001 0.00022 0.00019 0.4 0.0002 0.3 0.00033 0.00032 0.00028 0.00028 0.00015 0.0003 0.1 0.00027 1.18
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0012 0.0013 0.0012 0.0013 0.0013 0.0013 0.043 0.0012 0.0012 0.0011 0.0011 0.00090 0.0011 0.1 0.0012 0.0011 0.0012 0.0012 0.0012 0.0012 0.041 0.0012 0.036 0.0013 0.0010 0.0012 0.0010 0.0013 0.0012 0.12 0.0012 0.04
Nickel mg/L - - - 0.00063 0.00070 0.00059 0.00069 0.00090 0.0007 0.17 0.00079 0.0010 0.0011 0.0011 0.0010 0.00099 0.12 0.00080 0.00099 0.00082 0.00084 0.00075 0.00086 0.1 0.00084 0.11 0.00080 0.00081 0.00078 0.00062 0.00070 0.00075 0.12 0.00074 0.17
Selenium mg/L - - - 0.050 0.054 0.051 0.049 0.050 0.051 0.037 0.047 0.029 0.032 0.028 0.019 0.031 0.33 0.037 0.039 0.037 0.035 0.037 0.037 0.045 0.037 0.039 0.041 0.044 0.042 0.048 0.044 0.044 0.071 0.044 0.037
Silicon mg/L - - - 2.3 2.3 2.3 2.2 2.3 2.3 0.017 1.7 1.8 2.0 1.8 1.8 1.8 0.044 2.1 2.4 2.2 2.3 2.2 2.2 0.058 2.2 0.05 2.3 2.1 2.1 2.3 2.3 2.2 0.06 2.2 0.017
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.19 0.20 0.19 0.19 0.18 0.19 0.049 0.17 0.14 0.14 0.14 0.094 0.13 0.19 0.14 0.14 0.16 0.16 0.17 0.15 0.054 0.15 0.065 0.18 0.17 0.18 0.18 0.18 0.18 0.037 0.18 0.049
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0023 0.0023 0.0024 0.0023 0.0025 0.0024 0.038 0.0021 0.0017 0.0020 0.0017 0.0012 0.0017 0.2 0.0019 0.0021 0.0020 0.0021 0.0020 0.002 0.069 0.002 0.06 0.0023 0.0022 0.0022 0.0024 0.0024 0.0023 0.038 0.0023 0.038
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 <0.001 0.0010 0.0011 <0.001 <0.001 0.00078 0 0.00072 0 0.0014 <0.001 0.0012 <0.001 0.0011 0.0009 0 0.00094 0.0
∑ Toxic Units
WQGs - - - - 6.17 7.67 6.32 5.65 5.76 5.99 - 6.19 4.77 4.88 4.42 4.44 4.80 - 4.92 5.32 5.16 5.48 5.61 5.15 - 5.33 - 6.14 5.51 5.07 5.41 5.77 5.37 - 5.48 -
WQGs/EVWQP Benchmarks - - - - 3.69 5.07 3.73 3.46 3.19 3.50 - 3.69 3.52 3.30 3.07 3.72 3.33 - 3.14 3.49 3.25 3.59 3.55 3.30 - 3.45 - 3.85 3.20 2.87 3.07 3.48 3.09 - 3.19 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (221 to 451 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (221 to 451 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.99 to 4.70 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.50 mg-N/L) is based on the combination of field pH (8.4) and water temperature (1.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.61 mg-N/L) is based on the combination of field pH (8.4) and water temperature (1.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.8 to 8.4). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (221 to 451 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Parameter Unit

Guidelines for the protection of Aquatic Life Q1 Q2
Feb 26, Mar 5, 12, 19, 26

(P. promelas )
May 7

(C. dubia and P. 
subcapitata )

May 14 May 21

Q4

30-day mean
(BC ENV)

Maximum
(BC ENV)

EVWQP 
Benchmarks

Feb 26
(C. dubia and P. 

subcapitata )
Mar 05 Mar 12 Mar 19 Mar 26

Q3

Nov 19May 28 Jun 04
May 7, 14, 21, 28, Jun 4

(O. mykiss )
Aug 20

(C. dubia and P. 
subcapitata )

Nov 12
(C. dubia and P. 

subcapitata )
Nov 26 Dec 03Aug 27 Sep 03 Sep 10 Sep 17

Aug 20, 27, Sep 3, 10
(H. azteca ) Dec 10

Nov 12, 19, 26, Dec 3
(H. azteca )

Nov 12, 19, 26, Dec 3, 10
(O. mykiss )

Aug 20, 27, Sep 3, 10, 17
(P. promelas )

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).
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Table C-9: Water Quality Screening for 2019 Chronic Toxicity Tests at LC_LCDS
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 7.8 8.1 7.8 8.0 8.5 8.0 0.04 8.9 8.4 8.1 8.7 8.3 8.5 0.038 8.7 8.6 8.0 8.7 8.5 8.5 0.04 8.5 0.03 8.3 8.3 8.2 8.1 8.1 8.2 0.01 8.2 0.012
Temperature °C - - - 0.10 0.10 0.10 0.10 0.50 0.18 0.99 4.8 5.0 3.1 5.8 7.1 5.2 0.28 11 9.7 9.5 9.6 8.6 9.9 0.07 9.7 0.08 0.80 1.0 0.50 0.40 0.3 0.68 0.41 0.6 0.49
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.1 8.1 8.2 8.2 0.0067 8.7 8.3 8.3 8.3 8.1 8.3 0.026 8.4 8.4 8.4 8.3 8.3 8.4 0.006 8.4 0.0066 8.2 8.2 8.2 8.3 8.3 8.2 0.0061 8.2 0.007
Hardness, as CaCO3 mg/L - - - 298 307 292 301 247 289 0.083 228 211 180 180 158 191 0.15 273 296 307 307 339 296 0.054 304 0.078 386 395 385 445 399 403 0.071 402 0.062
Total alkalinity, as CaCO3 mg/L 20(a) - - 201 199 155 158 140 171 0.16 125 113 119 117 117 118 0.037 133 133 137 131 138 134 0.02 134 0.02 149 145 152 153 158 150 0.02 151 0.032
Total dissolved solids mg/L - - - 384 381 373 372 328 368 0.062 291 253 217 219 190 234 0.17 354 369 382 426 452 383 0.081 397 0.103 546 553 575 540 569 554 0.028 557 0.027
Total suspended solids mg/L - - - 2.0 <1.0 <1.0 <1.0 3.5 1.4 0.78 9.2 8.3 <1.0 1.6 2.2 4.4 0.91 1.7 2.3 <1.0 2.3 <1.0 1.7 0.36 1.5 0.45 <1.0 <1.0 <1.0 2.0 <1.0 0.88 0.57 0.8 0.6
Total organic carbon mg/L - - - 1.7 1.6 1.3 1.7 2.8 1.8 0.32 3.5 4.3 2.9 2.2 2.4 3.1 0.28 2.4 2.5 2.4 6.8 2.1 3.5 0.61 3.2 0.61 1.6 1.9 2.3 1.7 1.8 1.9 0.16 1.9 0.141
Dissolved organic carbon mg/L - - - 1.5 1.6 1.5 1.6 2.6 1.8 0.27 2.7 2.3 2.4 2.1 1.9 2.3 0.12 2.1 2.4 2.1 1.9 2.0 2.1 0.09 2.1 0.08 1.6 1.8 2.1 1.7 1.6 1.8 0.12 1.7 0
Turbidity NTU - - - 1.5 1.6 0.83 1.3 6.4 2.3 0.99 3.5 6.2 1.8 1.0 1.3 2.8 0.78 0.98 1.2 0.74 0.99 0.99 0.97 0.18 0.97 0.15 0.31 0.25 0.78 0.65 0.22 0.5 0.52 0.44 0.6

Conductivity µS/cm - - - 592 562 564 568 500 557 0.061 453 400 368 376 325 384 0.12 558 573 577 619 650 582 0.045 595 0.064 665 732 745 775 780 729 0.064 739 0.062
Oxidation-reduction potential mv - - - 370 398 425 407 456 411 0.078 413 446 442 362 320 397 0.14 398 305 420 438.0 293 390 0.152 371 0.181 315 388 432 242 373 344 0.243 350 0.21
Acidity To pH 8.3, as CaCO3 mg/l - - - 1.3 1.3 <1.0 1.7 <1.0 1.1 0.27 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0
Bicarbonate alkalinity, as CaCO3 mg/l - - - 201 199 155 158 140 171 0.16 115 113 118 116 117 116 0.017 127 128 131 128 134 129 0.01 130 0.02 149 145 152 153 158 150 0.02 151 0.032
Carbonate alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 9.8 <1.0 1.2 1.2 <1.0 2.6 1.5 6 4.6 5.8 2.4 4 4.7 0 4.6 0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 0 1.0 0.0
Hydroxide alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 0 1.0 0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.25 <0.25 <0.25 <0.25 <0.05 <0.25 0 <0.11 1
Calcium mg/L - - - 74 77 71 74 63 72 0.073 58 52 45 45 40 48 0.15 68 72 74 73 82 72 0.042 74 0.073 96 97 94 114 101 100 0.093 100 0.08
Chloride mg/L 150 600 - 7.8 7.9 7.9 7.3 6.0 7.4 0.11 4.6 3.4 2.9 2.8 2.2 3.2 0.28 6.6 7.3 7.5 8.4 9.3 7.5 0.1 7.8 0.13 13 11 13 12 12 12 0.09 12 0
Fluoride mg/L - 1.5 - 1.9(b) - 0.097 0.10 0.052 0.069 0.10 0.084 0.26 0.11 0.11 0.11 0.096 0.11 0.11 0.06 0.082 0.10 0.11 0.097 0.10 0.098 0.11 0.098 0.1 0.12 <0.1 0.12 <0.1 0.096 0.085 0.14 0.087 0.14
Magnesium mg/L - - - 28 28 28 28 21 27 0.11 21 20 16 17 14 17 0.15 25 28 30 30 32 28 0.07 29 0.09 36 37 37 39 36 37 0.04 37 0.036
Potassium mg/L - - - 2.2 2.1 2.1 2.2 2.3 2.2 0.032 1.7 1.6 1.4 1.4 1.3 1.5 0.1 1.9 2.1 2.3 2.2 2.3 2.1 0.068 2.1 0.065 2.2 2.3 2.4 2.4 2.4 2.3 0.043 2.3 0.037
Sodium mg/L - - - 1.6 1.7 1.7 1.8 1.9 1.7 0.076 1.4 1.2 1.3 1.2 1.1 1.2 0.11 2.3 2.6 2.7 2.6 2.6 2.5 0.066 2.5 0.059 2.8 2.7 2.6 2.6 2.5 2.7 0.022 2.7 0.031
Sulphate mg/L 309 - 429(b, c) - 309 - 481(b) 82 85 84 78 73 80 0.063 65 49 42 40 34 46 0.26 88 96 98 108 116 98 0.084 101 0.108 141 135 145 148 135 142 0.04 141 0.042
Major anion sum meq/L - - - 7.1 7.1 6.2 6.0 5.6 6.4 0.11 4.8 4.0 3.9 3.8 3.5 4.0 0.12 5.8 6.1 6.2 6.5 6.9 6.1 0.04 6.3 0.06 8.2 7.9 8.4 8.6 8.2 8.3 0.04 8.3 0.031
Major cation sum meq/L - - - 6.1 6.3 6.0 6.1 5.1 5.9 0.081 4.7 4.3 3.7 3.7 3.3 3.9 0.14 5.6 6.1 6.3 6.3 6.9 6.1 0.054 6.3 0.077 7.9 8.1 7.9 9.1 8.1 8.2 0.069 8.2 0.06
Nutrients
Nitrate mg-N/L 3.0 33 2.4 - 6.7(d) 16(Mn, E) 16(Mn, E) 15(Mn, E) 14(Mn, E) 15(Mn, E) 15(Mn, E) 0.055 12(Mn, E) 8.7(Mn, E) 7.6(Mn, E) 6.9(Mn, E) 5.5(Mn, E) 8.1(Mn, E) 0.3 16(Mn, E) 17(Mn, E) 17(Mn, E) 19(Mn, E) 20(Mn, E) 17(Mn, E) 0.073 18(Mn, E) 0.092 27(Mn, E) 27(Mn, E) 28(Mn, E) 30(Mn, E) 27(Mn, E) 28(Mn, E) 0.051 28(Mn, E) 0.05
Nitrite mg-N/L 0.040 - 0.20(e) 0.12 - 0.60(e) - 0.0086 0.014 0.010 0.019 0.025 0.015 0.44 0.015 0.0093 0.0082 0.0084 0.0090 0.010 0.29 0.058 0.055 0.058 0.063 0.057 0.058 0.06 0.058 0.05 0.019 0.021 0.0091 <0.005 0.013 0.013 0.6 0.013 0.52
Total ammonia mg-N/L 0.13 - 2.1(f) 0.68 - 11(g) - 0.0099 0.050 0.0095 0.026 0.049 0.029 0.69 0.022 0.021 0.0054 <0.005 0.012 0.013 0.66 0.038 0.044 0.040 0.092 0.037 0.053 0.49 0.05 0.47 0.097 0.040 0.022 0.024 0.028 0.046 0.78 0.042 0.75
Total Kjeldahl nitrogen mg-N/L - - - 0.55 0.32 <0.05 0.34 0.45 0.34 0.56 0.76 0.66 0.40 0.24 0.47 0.51 0.41 <0.25 <0.05 <0.25 2.5 <0.05 0.68 1.67 0.55 1.88 <0.05 <0.05 <0.05 <0.05 <0.05 <0.025 0.0 <0.025 0.0
Orthophosphate mg-P/L - - - 0.031 0.032 0.032 0.029 0.033 0.031 0.043 <0.001 <0.001 0.024 0.018 0.0079 0.01 1.0 <0.001 0.0013 <0.001 <0.001 0.0026 0.0007 0.214 0.0011 0.643 0.026 0.027 0.027 0.032 0.031 0.028 0.096 0.028 0.09
Phosphorus mg-P/L - - - 0.026 0.030 0.034 0.030 0.036 0.031 0.12 0.012 0.037 0.025 0.023 0.025 0.36 0.019 0.0067 0.012 0.15 0.0084 0.047 1.47 0.039 1.59 0.026 0.023 0.024 0.039 0.081 0.028 0.28 0.039 1
Total Metals
Aluminum mg/L - - - 0.0085 0.0099 0.011 0.016 0.12 0.034 1.5 0.019 0.050 0.041 0.019 0.016 0.029 0.54 0.0066 0.053 0.0058 0.021 0.0068 0.022 1.0 0.019 1.1 0.0036 <0.003 0.0040 0.0046 0.0070 0.0034 0.2 0.0041 0.37
Antimony mg/L 0.0090 - - 0.00049 0.00046 0.00049 0.00051 0.00064 0.00052 0.14 0.00044 0.00045 0.00036 0.00037 0.00031 0.00039 0.15 0.00051 0.00052 0.00052 0.00052 0.00050 0.00052 0.01 0.00051 0.02 0.00053 0.00049 0.00051 0.00051 0.00052 0.00051 0.03 0.00051 0
Arsenic mg/L - 0.0050 - 0.00035 0.00035 0.00035 0.00032 0.00039 0.00035 0.071 0.00032 0.00037 0.00036 0.00031 0.00033 0.00034 0.077 0.00039 0.00035 0.00030 0.00033 0.00032 0.00034 0.11 0.00034 0.101 0.00032 0.00034 0.00033 0.00039 0.00035 0.00035 0.09 0.00035 0.08
Barium mg/L 1.0 - - 0.22 0.24 0.24 0.22 0.18 0.22 0.11 0.16 0.15 0.15 0.15 0.14 0.15 0.03 0.22 0.21 0.20 0.23 0.23 0.21 0.06 0.22 0.06 0.26 0.24 0.27 0.26 0.26 0.26 0.05 0.26 0.043
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 0.011 0.011 <0.01 0.011 <0.01 0.0095 0 0.0086 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L - - - 0.000089 0.000081 0.000079 0.000092 0.00012 0.000091 0.16 0.000078 0.000078 0.000080 0.000068 0.000055 0.000072 0.14 0.000077 0.000069 0.000041 0.000045 0.000040 0.000058 0.3 0.000055 0.32 0.00013 0.00012 0.00012 0.00014 0.00014 0.00013 0.06 0.00013 0.06
Calcium mg/L - - - 76 72 73 73 65 72 0.055 55 48 43 44 46 47 0.11 74 71 72 75 81 73 0.03 74 0.053 94 92 110 106 103 100 0.089 101 0.078
Chromium mg/L 0.0010(h) - - <0.0001 <0.0001 0.00010 0.00010 0.00025 0.00011 0.61 0.00014 0.00015 0.00016 <0.0002 <0.0001 0.00012 0.3 0.00012 0.00020 0.00013 0.00015 <0.0002 0.00015 0.24 0.00014 0.27 <0.0001 <0.0001 <0.0001 0.00011 <0.0001 0.000065 0.08 0.000062 0.072
Cobalt mg/L 0.0040 0.11 - 0.00011 0.00011 <0.0001 0.00014 0.00041 0.00016 0.81 0.00016 0.00025 0.00023 0.00015 <0.0001 0.00017 0.37 0.00016 0.00017 0.00013 0.00015 0.00012 0.00015 0.11 0.00015 0.14 0.00011 0.00012 0.00011 0.00011 0.00012 0.00011 0.04 0.00011 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 0.00052 <0.0005 <0.0005 <0.0005 <0.0005 0.00032 0 0.0003 0 <0.0005 <0.0005 <0.0005 <0.0005 0.00075 <0.0005 0 0.00035 0
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 0.013 0.078 0.021 1.4 0.017 0.080 0.043 0.019 0.019 0.036 0.76 <0.01 0.061 <0.01 0.034 <0.01 0.026 0.9 0.022 1.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0
Lead mg/L 0.0090 - 0.020(b) 0.15 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 0.000072 0.000034 0.29 <0.00005 0.000071 <0.00005 <0.00005 <0.00005 0.000034 0.27 <0.00005 0.000053 <0.00005 <0.00005 <0.00005 0.000032 0.05 0.000031 0.04 <0.00005 <0.00005 <0.00005 <0.00005 0.000060 <0.00005 0.0 0.000032 0
Lithium mg/L - - - 0.012 0.011 0.011 0.012 0.011 0.012 0.045 0.0093 0.010 0.0095 0.010 0.0097 0.0098 0.041 0.015 0.016 0.016 0.015 0.017 0.015 0.032 0.016 0.053 0.016 0.015 0.018 0.015 0.017 0.016 0.072 0.016 0.068
Magnesium mg/L - - - 26 25 26 28 23 25 0.07 22 18 17 17 16 18 0.12 30 28 29 31 33 30 0.042 30 0.06 36 38 38 38 39 37 0.021 38 0.031
Manganese mg/L 1.3 - 2.6(b) 2.3 - 3.4(b) - 0.0018 0.0022 0.0015 0.0028 0.015 0.0047 1.3 0.0046 0.0078 0.0048 0.0028 0.0024 0.0045 0.48 0.0013 0.0031 0.00098 0.0022 0.0017 0.0019 0.5 0.0019 0.4 0.0012 0.00092 0.00095 0.0013 0.0018 0.0011 0.2 0.0012 0.28
Mercury mg/L 0.000010 - - 0.00000076 0.00000081 0.00000065 0.00000089 0.0000020 0.000001 0.54 0.0000012 0.0000024 0.0000015 0.0000011 0.0000015 0.0000016 0.33 0.00000089 0.0000014 0.00000087 0.0000026 0.00000066 0.0000014 0.55 0.0000013 0.6 0.00000067 0.00000060 0.00000073 0.00000060 0.00000066 0.00000065 0.1 0.00000065 0
Molybdenum mg/L 1.0 2.0 - 0.0033 0.0033 0.0034 0.0034 0.0041 0.0035 0.1 0.0031 0.0027 0.0025 0.0025 0.0021 0.0026 0.15 0.0036 0.0039 0.0038 0.0039 0.0039 0.0038 0.04 0.0038 0.04 0.0041 0.0041 0.0042 0.0043 0.0044 0.0042 0.02 0.0042 0.03
Nickel mg/L 0.005(i) - - 0.0034 0.0033 0.0033 0.0034 0.0055(Mn) 0.0038 0.25 0.0045 0.0048 0.0050 0.0048 0.0038 0.0046 0.11 0.0074(Mn) 0.0068(Mn) 0.0069(Mn) 0.0070(Mn) 0.0071(Mn) 0.0070(Mn) 0.04 0.0070(Mn) 0.03 0.0059(Mn) 0.0056(Mn) 0.0060(Mn) 0.0061(Mn) 0.0056(Mn) 0.0059(Mn) 0.04 0.0058(Mn) 0
Potassium mg/L - - - 2.1 2.1 2.1 2.1 2.3 2.1 0.052 1.7 1.5 1.4 1.4 1.3 1.4 0.11 2.2 2.0 2.1 2.2 2.3 2.1 0.05 2.2 0.052 2.4 2.3 2.6 2.4 2.4 2.4 0.052 2.4 0.045
Selenium mg/L 0.0020 - 0.019 0.019(Mn) 0.019(Mn) 0.019(Mn) 0.021(Mn, E) 0.022(Mn, E) 0.020(Mn, E) 0.071 0.020(Mn, E) 0.013(Mn) 0.013(Mn) 0.014(Mn) 0.011(Mn) 0.014(Mn) 0.24 0.033(Mn, E) 0.035(Mn, E) 0.036(Mn, E) 0.037(Mn, E) 0.040(Mn, E) 0.035(Mn, E) 0.048 0.036(Mn, E) 0.072 0.048(Mn, E) 0.047(Mn, E) 0.052(Mn, E) 0.052(Mn, E) 0.051(Mn, E) 0.050(Mn, E) 0.053 0.050(Mn, E) 0.05
Silicon mg/L - - - 2.8 2.5 2.6 2.9 2.9 2.8 0.065 1.8 1.8 2.4 2.3 2.0 2.1 0.15 1.7 1.8 1.7 1.5 1.7 1.7 0.066 1.7 0.059 2.7 2.6 2.8 2.8 2.9 2.7 0.038 2.8 0.046
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 1.5 1.5 1.5 1.7 1.9 1.6 0.11 1.4 1.2 1.1 1.2 1.0 1.2 0.098 2.6 2.6 2.5 2.6 2.6 2.6 0.01 2.6 0.02 2.6 2.6 2.7 2.8 2.6 2.7 0.03 2.7 0.03
Strontium mg/L - - - 0.10 0.11 0.11 0.10 0.092 0.1 0.052 0.079 0.069 0.060 0.064 0.066 0.068 0.11 0.11 0.11 0.11 0.12 0.12 0.11 0.035 0.11 0.057 0.14 0.14 0.15 0.15 0.14 0.14 0.04 0.14 0.035
Thallium mg/L 0.00080 - - 0.000012 0.000011 <0.00001 0.000011 0.000019 0.000012 0.31 0.000011 0.000011 <0.00001 0.000010 <0.00001 0.0000084 0.065 0.000013 0.000016 0.000014 0.000014 0.000017 0.000014 0.09 0.000015 0.11 0.000011 0.000012 0.000013 <0.00001 0.000013 0.00001 0.13 0.000011 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 0.00012 <0.0001 <0.0001 0.00011 0.000068 0 0.000076 0.12
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0017 0.0016 0.0015 0.0016 0.0013 0.0016 0.094 0.0011 0.00095 0.00073 0.00077 0.00059 0.00082 0.23 0.0012 0.0013 0.0015 0.0014 0.0016 0.0014 0.094 0.0014 0.102 0.0020 0.0020 0.0022 0.0022 0.0022 0.0021 0.042 0.0021 0.045
Vanadium mg/L - - - 0.0012 0.0012 0.0013 0.0012 0.0017 0.0013 0.18 0.0014 0.0018 0.0015 0.0012 0.0013 0.0014 0.15 0.0016 0.0015 0.0013 0.0013 0.0012 0.0014 0.08 0.0014 0.1 0.0011 0.0011 0.0012 0.0015 0.0012 0.0012 0.14 0.0012 0
Zinc mg/L 0.059 - 0.19 0.084 - 0.30 - 0.0031 <0.003 <0.003 0.0031 0.0062 0.0031 0.46 <0.003 0.0036 0.0041 <0.003 <0.003 0.0024 0.2 <0.003 <0.003 <0.003 <0.003 0.0034 <0.003 0.0 0.0019 0.1 0.0049 0.0039 0.0043 0.0050 0.0052 0.0045 0.11 0.0047 0
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 0.0051 0.0022 0.42 <0.003 0.0041 0.0051 0.0039 0.0037 0.0037 0.21 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 0.0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 0
Antimony mg/L - - - 0.00046 0.00047 0.00047 0.00046 0.00068 0.00051 0.19 0.00048 0.00045 0.00038 0.00038 0.00032 0.0004 0.16 0.00048 0.00047 0.00048 0.00051 0.00051 0.00049 0.04 0.00049 0.04 0.00047 0.00048 0.00048 0.00051 0.00049 0.00049 0.04 0.00049 0
Arsenic mg/L - - - 0.00036 0.00041 0.00035 0.00036 0.00041 0.00038 0.078 0.00032 0.00031 0.00029 0.00027 0.00028 0.00029 0.071 0.00033 0.00030 0.00027 0.00031 0.00029 0.0003 0.083 0.0003 0.075 0.00033 0.00031 0.00030 0.00036 0.00033 0.00033 0.081 0.00033 0
Barium mg/L - - - 0.23 0.23 0.24 0.23 0.18 0.22 0.1 0.16 0.16 0.14 0.15 0.14 0.15 0.062 0.19 0.20 0.21 0.20 0.24 0.2 0.04 0.21 0.08 0.23 0.26 0.26 0.27 0.26 0.25 0.06 0.26 0.056
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 0.010 <0.01 <0.01 <0.01 <0.01 0.0063 0 0.006 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L 0.00030 - 0.00046(b) 0.00094 - 0.0027(b) 0.00020 - 0.00032(k) 0.000082 0.000088 0.000086 0.000075 0.000097 0.000085 0.095 0.000025 0.000040 0.000049 0.000054 0.000036 0.000041 0.28 0.000050 0.000023 0.000024 0.000020 0.000030 0.000029 0.481 0.000029 0.414 0.00011 0.00013 0.00012 0.00013 0.00013 0.00012 0.084 0.00012 0.07
Chromium mg/L - - - <0.0001 0.00012 <0.0001 <0.0001 <0.0001 0.000064 0.14 <0.0005 <0.0001 <0.0001 <0.0001 0.00013 0.00011 1.7 <0.0001 <0.0001 <0.0001 <0.0001 0.00016 <0.0001 0.0 0.000072 0.37 0.00023 <0.0001 <0.0001 <0.0001 <0.0001 0.000095 0.68 0.000086 0.68
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00035 0.00011 1.0 <0.0001 <0.0001 0.00017 <0.0001 <0.0001 0.000074 0.42 0.00012 0.00012 0.00011 0.00012 0.00011 0.00012 0.0 0.00012 0.0 0.00011 <0.0001 0.00011 0.00010 <0.0001 0.000093 0.1 0.000084 0
Copper mg/L 0.0008 - 0.0021(l) 0.0051 - 0.0121(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0002 0.00040 0.00028 0.00043 0.00051 0.0003 0 0.00034 0.4
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0.0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.00
Lithium mg/L - - - 0.011 0.012 0.013 0.013 0.012 0.012 0.047 0.010 0.010 0.011 0.0098 0.0091 0.0099 0.054 0.016 0.016 0.015 0.016 0.017 0.016 0.035 0.016 0.047 0.017 0.016 0.015 0.016 0.015 0.016 0.058 0.016 0.05
Manganese mg/L - - - 0.00069 0.00059 0.00063 0.00018 0.010 0.0025 1.8 0.00012 0.00013 0.0021 0.00019 0.00011 0.00053 1.7 0.00017 0.00029 0.00036 0.00023 0.00046 0.00026 0.3 0.0003 0.4 0.00065 0.00071 0.00062 0.0010 0.00093 0.00075 0.2 0.00078 0.22
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0034 0.0035 0.0034 0.0034 0.0044 0.0036 0.12 0.0034 0.0030 0.0027 0.0026 0.0021 0.0028 0.18 0.0037 0.0036 0.0036 0.0037 0.0040 0.0037 0.02 0.0037 0.04 0.0040 0.0040 0.0040 0.0042 0.0043 0.004 0.02 0.0041 0.03
Nickel mg/L - - - 0.0033 0.0034 0.0032 0.0034 0.0053 0.0037 0.24 0.0037 0.0038 0.0046 0.0043 0.0033 0.004 0.13 0.0062 0.0062 0.0065 0.0063 0.0066 0.0063 0.02 0.0064 0.03 0.0058 0.0059 0.0055 0.0060 0.0052 0.0058 0.04 0.0057 0
Selenium mg/L - - - 0.022 0.024 0.023 0.023 0.022 0.023 0.046 0.020 0.015 0.014 0.014 0.012 0.015 0.21 0.034 0.036 0.040 0.042 0.042 0.038 0.097 0.039 0.095 0.053 0.052 0.049 0.051 0.054 0.051 0.032 0.052 0.04
Silicon mg/L - - - 2.7 2.6 2.7 2.6 2.5 2.6 0.034 0.99 1.6 2.5 2.1 2.1 1.8 0.31 1.5 1.6 1.7 1.5 1.7 1.6 0.061 1.6 0.058 2.5 2.6 2.4 2.7 2.8 2.6 0.055 2.6 0.064
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.10 0.11 0.11 0.10 0.097 0.1 0.049 0.083 0.074 0.062 0.064 0.061 0.069 0.14 0.10 0.11 0.11 0.11 0.13 0.11 0.028 0.11 0.077 0.13 0.13 0.13 0.15 0.14 0.14 0.054 0.14 0.05
Thallium mg/L - - - 0.000011 <0.00001 0.000011 0.000010 0.000012 0.0000098 0.09 <0.00001 0.000011 <0.00001 <0.00001 <0.00001 0.0000062 0.072 0.000015 0.000014 0.000013 0.000016 0.000016 0.000015 0.09 0.000015 0.09 <0.00001 <0.00001 0.000012 0.000013 0.000012 0.0000088 0.17 0.0000094 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 0.00015 <0.0001 0.000075 0 0.00007 0.32
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0015 0.0016 0.0017 0.0016 0.0014 0.0016 0.06 0.0012 0.00100 0.00085 0.00080 0.00062 0.00089 0.23 0.0012 0.0014 0.0015 0.0016 0.0016 0.0014 0.105 0.0014 0.106 0.0019 0.0019 0.0020 0.0020 0.0021 0.002 0.035 0.002 0.049
Vanadium mg/L - - - 0.0011 0.0011 0.0011 0.0012 0.0012 0.0011 0.044 0.0012 0.0010 0.0011 0.0011 0.00099 0.0011 0.085 0.0012 0.0012 0.0011 0.0011 0.0010 0.0011 0.035 0.0011 0.055 0.0010 0.0011 0.0010 0.0011 0.0011 0.0011 0.044 0.0011 0
Zinc mg/L - - - 0.0025 0.0026 0.0025 0.0028 0.0035 0.0028 0.15 <0.001 <0.001 0.0020 0.0014 <0.001 0.00098 0.45 <0.001 <0.001 <0.001 <0.001 0.0089 <0.001 0.0 0.0022 1.62 0.0043 0.0042 0.0038 0.0047 0.0042 0.0043 0.09 0.0042 0.08
∑ Toxic Units  
WQGs - - - - 8.19 8.23 7.89 7.57 8.72 7.93 - 6.81 5.99 5.56 5.19 4.45 5.53 - 9.30 9.63 9.62 10.49 10.61 9.71 - 10.01 - 12.40 12.39 12.70 13.57 12.59 12.68 - 12.69 -
WQGs/EVWQP Benchmarks - - - - 6.45 6.39 6.33 6.02 7.81 6.41 - 6.29 5.85 5.63 5.27 4.51 5.58 - 7.86 7.75 7.61 8.23 7.83 7.84 - 7.92 - 8.08 7.98 8.23 8.10 8.14 8.01 - 8.03 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (158 to 445 mg/L). The guideline is calculated based on the ind       
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (158 to 445 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (2.18 to 13.4 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.16 mg-N/L) is based on the combination of field pH (8.9) and water temperature (4.8°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.84 mg-N/L) is based on the combination of field pH (8.9) and water temperature (4.8°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.8 to 8.9). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (158 to 445 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Parameter Unit

Guidelines for the protection of Aquatic Life Q1 Q2
Feb 26, Mar 5, 12, 19, 26

(P. promelas )
May 7

(C. dubia and P. 
subcapitata )

May 14 May 21

Q4

30-day mean
(BC ENV)

Maximum
(BC ENV)

EVWQP 
Benchmarks

Feb 26
(C. dubia and P. 

subcapitata )
Mar 05 Mar 12 Mar 19 Mar 26

Q3

Nov 19May 28 Jun 04
May 7, 14, 21, 28, Jun 4

(O. mykiss )
Aug 20

(C. dubia and P. 
subcapitata )

Aug 27 Sep 03 Sep 10 Sep 17
Aug 20, 27, Sep 3, 10

(H. azteca )
Aug 20, 27, Sep 3, 10, 17

(P. promelas )
Nov 12

(C. dubia and P. 
subcapitata )

Nov 26 Dec 03 Dec 10
Nov 12, 19, 26, Dec 3

(H. azteca )
Nov 12, 19, 26, Dec 3, 10

(O. mykiss )
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Table C-10: Water Quality Screening for 2019 Chronic Toxicity Tests at GH_ERC
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.0 7.9 8.7 8.3 7.9 8.2 0.04 8.0 8.0 8.2 8.0 8.0 8.0 0.011 8.2 8.2 7.6 7.8 7.8 8.0 0.04 7.9 0.03 7.5 7.6 7.8 7.8 7.8 7.7 0.02 7.7 0.018
Temperature °C - - - 3.9 3.7 3.7 3.9 3.9 3.8 0.029 5.2 6.5 4.2 5.7 7.2 5.8 0.2 11 9.2 10 8.6 8.8 9.7 0.097 9.5 0.095 4.6 4.6 4.6 5.8 5.1 4.9 0.122 4.9 0.11
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.1 8.0 8.1 8.1 8.0 8.1 0.0068 8.2 8.2 8.3 8.4 8.2 8.3 0.011 8.3 8.3 8.3 8.3 8.2 8.3 0.000 8.3 0.0054 8.2 8.3 8.1 8.2 8.4 8.2 0.010 8.2 0.014
Hardness, as CaCO3 mg/L - - - 179 169 179 189 182 180 0.04 179 175 184 173 151 172 0.074 163 165 164 165 169 164 0.006 165 0.014 186 184 175 184 207 182 0.027 187 0.063
Total alkalinity, as CaCO3 mg/L 20(a) - - 154 154 154 155 154 154 0.0029 149 142 148 141 128 142 0.059 146 149 146 149 148 148 0.0117 148 0.0103 151 149 150 155 168 151 0.0174 155 0.051
Total dissolved solids mg/L - - - 216 230 230 202 206 217 0.06 193 191 175 184 161 181 0.073 170 185 183 195 181 183 0.056 183 0.049 223 213 194 193 186 206 0.072 202 0.077
Total suspended solids mg/L - - - <1.0 <1.0 <1.0 <1.0 1.2 0.64 0.14 1.1 73 14 15 121 45 1.1 <1.0 2.2 <1.0 <1.0 <1.0 0.93 0.65 0.84 0.64 16 <1.0 <1.0 5.0 <1.0 5.4 1.27 4.4 1.4
Total organic carbon mg/L - - - <0.5 <0.5 0.74 <0.5 0.53 0.25 0.41 <0.5 2.0 0.92 0.82 1.3 1.1 0.53 0.87 0.60 3.8 0.63 0.58 1.5 1.05 1.3 1.08 <0.5 <0.5 0.53 <0.50 <0.5 0.32 0.05 0.31 0.044
Dissolved organic carbon mg/L - - - <0.5 <0.5 0.66 0.51 0.66 0.47 0.18 <0.5 <0.5 0.79 0.60 1.0 0.58 0.38 0.61 0.58 <0.5 0.67 <0.5 0.53 0.13 0.47 0.16 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 <0.5 0
Turbidity NTU - - - 0.21 0.43 0.14 0.15 0.39 0.26 0.52 0.85 20 3.4 4.5 58 17 1.4 0.65 0.84 0.47 0.55 1.3 0.63 0.25 0.76 0.42 1.2 0.22 0.27 0.15 0.12 0.45 1.06 0.38 1.1

Conductivity µs/cm - - - 337 331 351 343 330 338 0.026 334 335 337 321 285 322 0.068 297 305 304 310 319 304 0.018 307 0.027 315 332 341 354 381 336 0.049 345 0.072
Oxidation-reduction potential mV - - - 425 391 418 446 410 418 0.048 499 414 474 361 366 423 0.15 342 222 443 356 341 341 0.267 341 0.231 512 401 440 441 370 449 0.103 433 0.12
Acidity To pH 8.3, as CaCO3 mg/L - - - 1.3 1.3 1.2 1.7 1.3 1.4 0.14 <1.0 <1.0 <1.0 1.4 <1.0 0.68 0.26 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 2.1 <1.0 0.9 0.61 0.82 0.6
Bicarbonate alkalinity, as CaCO3 mg/L - - - 154 154 154 155 154 154 0.0029 149 142 146 136 128 140 0.06 146 149 142 147 148 146 0.0202 146 0.0185 151 149 150 155 159 151 0.0174 153 0.027
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 2.0 5.4 <1.0 1.8 1.1 <1.0 <1.0 3.4 1.4 <1.0 1.5 1 1.3 1 <1.0 <1.0 <1.0 <1.0 8.6 <1.0 0 2.1 1.6
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0
Calcium mg/L - - - 51 48 49 53 53 51 0.041 49 49 52 49 43 48 0.066 45 47 46 45 47 46 0.014 46 0.019 51 53 47 50 60 50 0.048 52 0.093
Chloride mg/L 150 600 - <0.5 <0.5 <0.5 <0.5 0.54 0.31 0.06 0.63 0.57 0.81 0.81 <0.5 0.61 0.23 <0.5 <0.5 <0.5 <0.5 0.52 <0.5 0.0 0.3 0.03 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 <0.5 0
Fluoride mg/L - 1.5 - 1.6(b) - 0.15 0.13 0.11 0.14 0.17 0.14 0.14 0.16 0.16 0.17 0.14 0.13 0.15 0.095 0.15 0.18 0.17 0.16 0.18 0.16 0.07 0.17 0.07 0.17 0.13 0.17 0.11 0.16 0.14 0.2 0.15 0.18
Magnesium mg/L - - - 13 12 14 14 13 13 0.064 14 13 13 12 11 13 0.097 12 12 12 12 12 12 0.017 12 0.017 14 13 14 14 14 14 0.06 14 0.052
Potassium mg/L - - - 0.32 0.32 0.35 0.37 0.35 0.34 0.064 0.33 0.36 0.38 0.38 0.37 0.36 0.049 0.38 0.39 0.41 0.43 0.42 0.4 0.059 0.4 0.053 0.41 0.39 0.40 0.43 0.40 0.41 0.037 0.41 0.034
Sodium mg/L - - - 0.88 0.88 1.0 1.1 0.98 0.97 0.095 0.94 0.86 1.0 0.95 0.71 0.89 0.13 0.75 0.79 0.83 0.84 0.85 0.8 0.055 0.81 0.054 1.1 0.95 1.0 1.1 1.1 1.0 0.075 1.1 0.073
Sulphate mg/L 309 - 429(b, c) - 309 - 481(b) 31 32 34 32 35 33 0.055 35 33 29 25 20 28 0.21 22 23 25 25 28 24 0.067 25 0.104 39 35 39 43 42 39 0.087 40 0.08
Major anion sum meq/L - - - 3.8 3.8 3.8 3.8 3.9 3.8 0.011 3.8 3.6 3.6 3.4 3.0 3.5 0.084 3.4 3.5 3.5 3.5 3.6 3.5 0.016 3.5 0.022 3.9 3.8 3.9 4.1 4.3 3.9 0.034 4.0 0.053
Major cation sum meq/L - - - 3.6 3.4 3.6 3.8 3.7 3.6 0.04 3.6 3.6 3.7 3.5 3.1 3.5 0.074 3.3 3.4 3.3 3.3 3.4 3.3 0.006 3.3 0.013 3.8 3.7 3.6 3.7 4.2 3.7 0.027 3.8 0.062
Nutrients
Nitrate mg-N/L 3.0 33 2.2 - 3.1(d) 0.54 0.54 0.55 0.55 0.57 0.55 0.023 0.56 0.51 0.47 0.37 0.38 0.46 0.18 0.22 0.25 0.32 0.34 0.46 0.28 0.21 0.32 0.303 0.73 0.58 0.71 0.87 0.91 0.72 0.165 0.76 0.17
Nitrite mg-N/L 0.020(e) 0.060(e) - 0.0019 <0.001 <0.001 <0.001 <0.001 0.00078 0.52 0.0011 <0.001 <0.001 <0.001 <0.001 0.00062 0.072 <0.001 <0.001 0.0023 <0.001 <0.001 0.00095 0.68 0.00086 0.68 <0.001 0.0013 <0.001 0.002 <0.001 0.00098 0.29 0.00088 0.3
Total ammonia mg-N/L 0.25 - 2.0(f) 1.3 - 20(g) - 0.0099 0.096 <0.005 0.0060 <0.005 0.023 1.7 0.012 0.0073 <0.005 0.015 0.012 0.0098 0.41 0.0092 <0.005 <0.005 <0.005 0.029 0.0042 0.5 0.0092 1.1 0.0055 0.024 <0.005 0.011 0.0057 0.011 0.8 0.0099 0.83
Total Kjeldahl nitrogen mg-N/L - - - <0.05 0.099 0.11 0.094 0.15 0.1 0.38 0.059 0.33 0.085 0.058 0.58 0.22 1.0 <0.05 <0.05 0.13 0.35 0.055 0.13 1.07 0.12 1.1 0.18 0.17 0.24 0.27 0.11 0.22 0.22 0.2 0.32
Orthophosphate mg-P/L - - - 0.0011 <0.001 0.0011 0.0015 0.0014 0.0011 0.19 <0.001 <0.001 <0.001 <0.001 0.0011 0.00062 0.072 <0.001 <0.001 <0.001 <0.001 0.0012 <0.001 0.0 0.00064 0.14 <0.001 0.0011 0.0011 0.0017 0.0016 0.0011 0.29 0.0012 0.27
Phosphorus mg-P/L - - - <0.002 0.0028 0.0021 <0.002 <0.002 0.001 0.36 0.0036 0.082 0.014 0.16 0.055 1.2 <0.002 0.0025 <0.002 0.0041 <0.002 0.0022 0.46 0.0019 0.47 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0 <0.002 0
Total Metals
Aluminum mg/L - - - <0.003 <0.003 <0.003 0.0036 0.0051 0.0026 0.34 0.033 0.62 0.083 0.21 0.82 0.35 0.99 0.0092 0.0079 <0.012 0.0052 0.0045 0.0071 0.4 0.0066 0.47 0.0042 0.0042 <0.003 0.006 0.0032 0.004 0.33 0.0039 0.33
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.00010 <0.0001 <0.0001 0.00011 0.000072 0.062 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - 0.0050 - <0.0001 <0.0001 <0.0001 0.00013 <0.0001 0.000066 0.2 0.00014 0.00058 0.00014 0.00022 0.00075 0.00037 0.77 0.00010 0.00011 <0.0001 0.00013 0.00014 0.000098 0.15 0.00011 0.17 0.00011 0.00010 0.00011 0.00015 0.00010 0.00012 0.19 0.00011 0.18
Barium mg/L 1.0 - - 0.061 0.056 0.054 0.056 0.062 0.058 0.063 0.055 0.061 0.047 0.047 0.052 0.052 0.12 0.047 0.047 0.048 0.053 0.055 0.049 0.062 0.05 0.075 0.064 0.058 0.063 0.064 0.065 0.063 0.045 0.063 0.044
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0.000052 <0.00002 <0.00002 0.000066 0.00003 0.74 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0
Cadmium mg/L - - - 0.0000065 0.0000073 0.0000067 0.0000071 0.0000075 0.000007 0.059 0.000012 0.000097 0.000018 0.000030 0.00013 0.000056 0.91 0.000010 0.000012 0.000010 0.0000095 0.0000085 0.00001 0.091 0.000010 0.117 0.0000076 0.0000084 0.0000097 0.0000100 0.0000066 0.0000089 0.126 0.0000085 0.17
Calcium mg/L - - - 52 49 49 54 57 52 0.062 52 54 46 52 51 51 0.062 45 46 47 50 50 47 0.053 47 0.053 54 56 57 53 58 55 0.036 56 0.04
Chromium mg/L 0.0010(h) - - 0.00028 0.00029 0.00021 0.00029 0.00029 0.00027 0.13 0.00032 0.0016(Mn) 0.00037 0.00058 0.0021(Mn) 0.00099 0.81 0.00034 0.00029 0.00024 0.00018 0.00028 0.00026 0.26 0.00027 0.22 0.00026 0.00024 0.00026 0.00029 0.00025 0.00026 0.08 0.00026 0.072
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.00039 <0.0001 <0.0001 0.00057 0.00022 0.98 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0.0013 <0.0005 <0.0005 0.0016 0.00073 0.73 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 0.041 0.87 0.088 0.18 1.4(Mx) 0.52 1.2 0.014 0.017 0.012 <0.01 <0.01 0.012 0 0.011 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Lead mg/L 0.0083 - 0.011(b) 0.13 - 0.21(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.00060 0.000058 0.00012 0.00084 0.00033 1.1 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.0028 0.0029 0.0033 0.0032 0.0035 0.0031 0.092 0.0025 0.0032 0.0021 0.0025 0.0033 0.0027 0.19 0.0023 0.0025 0.0026 0.0029 0.0030 0.0026 0.097 0.0027 0.108 0.0032 0.0028 0.0033 0.0034 0.0036 0.0032 0.083 0.0033 0.091
Magnesium mg/L - - - 13 13 12 14 14 13 0.068 14 14 12 13 12 13 0.081 11 11 12 13 13 12 0.063 12 0.077 14 13 14 15 14 14 0.058 14 0.05
Manganese mg/L 1.2 - 1.5(b) 2.1 - 2.8(b) - 0.00013 0.00023 0.00011 0.00040 0.00064 0.0003 0.73 0.0027 0.045 0.0051 0.0097 0.075 0.028 1.1 0.0021 0.0018 0.0016 0.0011 0.0013 0.0017 0.24 0.0016 0.24 0.00052 0.00047 0.00027 0.00076 0.00025 0.00051 0.4 0.00045 0.46
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0.0000040 0.0000011 0.0000011 0.0000049 0.0000023 0.89 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.0010 0.0011 0.0010 0.0010 0.0011 0.001 0.037 0.0010 0.0011 0.00093 0.0011 0.00088 0.00099 0.082 0.0011 0.0010 0.0010 0.0012 0.0011 0.0011 0.074 0.0011 0.064 0.0011 0.0011 0.0010 0.0011 0.0011 0.0011 0.037 0.0011 0.033
Nickel mg/L 0.005(i) - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0.0019 <0.0005 <0.0005 0.0025 0.001 0.93 0.00066 <0.0005 <0.0005 <0.0005 <0.0005 0.00035 0 0.00033 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Potassium mg/L - - - 0.33 0.36 0.39 0.36 0.38 0.37 0.063 0.36 0.63 0.40 0.44 0.70 0.5 0.3 0.38 0.37 0.41 0.39 0.41 0.39 0.047 0.39 0.046 0.44 0.39 0.44 0.42 0.43 0.42 0.05 0.42 0.043
Selenium mg/L 0.0020 - 0.019 0.0018 0.0022(Mn) 0.0020(Mn) 0.0025(Mn) 0.0027(Mn) 0.00224(Mn) 0.16 0.0024(Mn) 0.0028(Mn) 0.0021(Mn) 0.0021(Mn) 0.0016 0.0022(Mn) 0.21 0.0014 0.0015 0.0017 0.0016 0.0019 0.0015 0.08 0.0016 0.11 0.0024(Mn) 0.0020(Mn) 0.0026(Mn) 0.0030(Mn) 0.0033(Mn) 0.0025(Mn) 0.17 0.0027(Mn) 0.19
Silicon mg/L - - - 1.7 1.8 1.6 1.8 1.7 1.7 0.046 1.8 2.7 1.9 2.2 3.0 2.3 0.22 1.9 1.9 1.9 1.9 2.0 1.9 0.011 1.9 0.025 2.1 1.9 2.0 2.0 2.1 2.0 0.029 2.0 0.028
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0.000016 <0.00001 <0.00001 0.000030 0.000012 0.71 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 0.87 0.95 0.93 1.1 1.0 0.97 0.076 1.0 1.0 0.98 0.97 0.72 0.93 0.13 0.74 0.77 0.81 0.80 0.84 0.78 0.044 0.79 0.052 1.1 0.96 1.1 1.2 1.1 1.1 0.075 1.1 0.073
Strontium mg/L - - - 0.21 0.22 0.19 0.21 0.22 0.21 0.052 0.22 0.22 0.21 0.23 0.19 0.21 0.068 0.21 0.20 0.21 0.22 0.23 0.21 0.033 0.22 0.055 0.22 0.22 0.21 0.23 0.21 0.22 0.027 0.22 0.026
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0.000031 <0.00001 <0.00001 0.000040 0.000017 0.83 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 0.00018 <0.00010 <0.0001 0.000083 0 0.000076 0.47
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.00082 0.00090 0.00081 0.00087 0.00092 0.00086 0.056 0.00085 0.00092 0.00086 0.00081 0.00081 0.00085 0.056 0.00075 0.00076 0.00074 0.00079 0.00073 0.00076 0.028 0.00075 0.029 0.00085 0.00080 0.00087 0.00087 0.00086 0.00085 0.041 0.00085 0.036
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0.0030 <0.0005 0.00092 0.0038 0.0016 0.94 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.047 - 0.095 0.072 - 0.12 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0.0080 <0.003 0.0031 0.010 0.0049 0.71 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 0.0056 0.0023 0.5 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Arsenic mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.00012 0.00011 0.00012 0.00012 0.0001 0.086 0.00010 <0.0001 <0.0001 0.00010 <0.0001 0.000075 0 0.00007 0 <0.0001 0.00010 <0.0001 0.0001 <0.0001 0.000075 0 0.00007 0
Barium mg/L - - - 0.057 0.052 0.057 0.060 0.058 0.057 0.049 0.054 0.052 0.051 0.044 0.039 0.048 0.13 0.049 0.050 0.052 0.053 0.053 0.051 0.038 0.051 0.039 0.061 0.057 0.064 0.063 0.065 0.061 0.054 0.062 0.054
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Cadmium mg/L 0.00027 - 0.00036(b) 0.00084 - 0.0012(b) 0.00018 - 0.00025(k) 0.0000077 <0.000005 <0.000005 0.0000058 0.0000066 0.000005 0.23 0.0000080 0.0000084 0.000045 0.0000097 0.000011 0.000016 0.98 0.000010 0.0000054 <0.000005 0.0000062 0.0000077 0.000006 0.38 0.0000064 0.32 0.0000054 0.0000070 0.0000078 0.0000079 0.000012 0.000007 0.16 0.000008 0.3
Chromium mg/L - - - 0.00022 0.00024 0.00025 0.00028 0.00022 0.00024 0.1 0.00022 0.00022 0.00022 0.00029 0.00020 0.00023 0.15 0.00020 0.00021 0.00021 0.00022 0.00021 0.00021 0.04 0.00021 0.03 0.00025 0.00022 0.00023 0.00020 0.00029 0.00023 0.09 0.00024 0.14
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0
Copper mg/L 0.0002-0.0006(l) 0.0007-0.0035(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0002 0.00022(Mn) 0.00028(Mn) 0.00031(Mn) 0.0012(Mn, Mx) 0.00023(Mn) 0.23 0.00042(Mn) 1.0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 0.013 <0.01 0.0 0.0066 0.2
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000056 <0.00005 0.0 0.000031 0.086
Lithium mg/L - - - 0.0029 0.0028 0.0030 0.0032 0.0032 0.003 0.059 0.0024 0.0022 0.0022 0.0022 0.0020 0.0022 0.064 0.0024 0.0025 0.0028 0.0027 0.0028 0.0026 0.07 0.0026 0.069 0.0031 0.0028 0.0026 0.0035 0.0038 0.003 0.13 0.0032 0.16
Manganese mg/L - - - <0.0001 0.00013 0.00012 0.00019 0.00037 0.00017 0.64 0.00015 0.00013 0.00048 0.00016 0.00019 0.00022 0.66 0.00049 0.00078 0.00066 0.00057 0.00060 0.00063 0.2 0.00062 0.17 0.00029 0.00026 0.00045 0.00021 0.00020 0.0003 0.34 0.00028 0.36
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0010 0.0010 0.0011 0.00100 0.0010 0.001 0.025 0.0010 0.0011 0.0010 0.0011 0.00088 0.001 0.08 0.0011 0.0010 0.0011 0.0011 0.0011 0.001 0.021 0.0011 0.024 0.0010 0.0011 0.00097 0.00147 0.0012 0.0011 0.199 0.0011 0.17
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Selenium mg/L - - - 0.0020 0.0021 0.0025 0.0026 0.0028 0.0024 0.14 0.0029 0.0027 0.0021 0.0020 0.0014 0.0022 0.26 0.0016 0.0017 0.0015 0.0018 0.0020 0.0016 0.07 0.0017 0.12 0.0028 0.0024 0.0026 0.0034 0.0033 0.0028 0.16 0.0029 0.16
Silicon mg/L - - - 1.6 1.7 1.8 1.8 1.8 1.7 0.052 1.7 1.7 1.8 1.9 1.8 1.8 0.045 1.9 1.9 1.9 1.9 1.9 1.9 0.013 1.9 0.012 2.0 1.9 1.8 2.2 2.0 2.0 0.078 2.0 0.069
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.22 0.20 0.20 0.20 0.20 0.2 0.039 0.21 0.23 0.22 0.22 0.19 0.21 0.058 0.20 0.21 0.22 0.21 0.21 0.21 0.039 0.21 0.036 0.21 0.22 0.21 0.22 0.23 0.22 0.017 0.22 0.028
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.00012 <0.0001 0 0.000064 0.14
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.00081 0.00085 0.00084 0.00087 0.00091 0.00085 0.043 0.00082 0.00082 0.00094 0.00081 0.00071 0.00082 0.1 0.00070 0.00077 0.00075 0.00078 0.00076 0.00075 0.045 0.00075 0.04 0.00085 0.00085 0.00079 0.00089 0.00087 0.00084 0.048 0.00085 0.043
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 0 <0.001 <0.001 <0.001 0.001 0.0014 0.00073 0 0.00086 0.25
∑ Toxic Units   
WQGs - - - - 3.95 3.98 2.30 2.63 2.67 2.19 - 4.02 7.33 2.69 3.16 7.21 4.36 - 2.62 2.55 3.83 2.47 3.92 2.91 - 2.93 - 2.44 2.48 2.89 3.10 7.51 2.58 - 2.86 -
WQGs/EVWQP Benchmarks - - - - 3.96 3.99 2.31 2.63 2.67 2.20 - 4.03 7.34 2.75 3.17 7.23 4.39 - 2.63 2.56 3.84 2.48 3.93 2.92 - 2.94 - 2.44 2.48 2.90 3.10 7.50 2.58 - 2.86 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (142 to 207 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (142 to 207 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.25 to 0.81 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.37 mg-N/L) is based on the combination of field pH (8.5) and water temperature (10.2°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.93 mg-N/L) is based on the combination of field pH (8.5) and water temperature (10.2°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.1 to 8.7). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (142 to 207 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Parameter Unit
EVWQP Benchmarks

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Guidelines for the protection of Aquatic Life Q1 Q2 Q3 Q4
30-day mean

(BC ENV)
Maximum
(BC ENV)

Feb 26
(C. dubia and P. 

subcapitata )
Mar 05 Mar 12 Mar 19 Mar 26

Feb 26, Mar 5, 12, 19, 26
(P. promelas )

May 7
(C. dubia and P. 

subcapitata )
May 14 May 21 May 28 Jun 04

May 7, 14, 21, 28, Jun 4
(O. mykiss )

Aug 20
(C. dubia and P. 

subcapitata )
Aug 27 Sep 03 Sep 10 Sep 17

Aug 20, 27, Sep 3, 10
(H. azteca )

Aug 20, 27, Sep 3, 10, 17
(P. promelas )

Nov 12, 19, 26, Dec 3
(H. azteca )

Nov 12, 19, 26, Dec 3, 10
(O. mykiss )

Nov 12
(C. dubia and P. 

subcapitata )
Nov 19 Nov 26 Dec 03 Dec 10
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Table C-11: Water Quality Screening for 2019 Chronic Toxicity Tests at EV_HC1
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.3 8.4 8.3 8.3 0.01 8.2 8.0 8.4 8.2 8.1 8.2 0.02 8.2 8.5 8.2 8.0 8.3 8.2 0.03 8.2 0.02 8.2 8.2 8.1 8.3 8.3 8.2 0.01 8.2 0.01
Temperature °C - - - 0.10 0 1.1 0.60 2.1 0.78 1.1 4.0 4.3 3.8 4.9 6.0 4.6 0.2 9.2 7.8 8.3 7.8 7.7 8.3 0.1 8.2 0.1 0.20 1.9 0.10 0 0 0.55 1.6 0.48 1.66
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.2 8.3 8.1 8.2 0.0086 8.5 8.2 8.5 8.4 8.3 8.4 0.0156 8.4 8.3 8.4 8.4 8.3 8.4 0.006 8.4 0.0066 8.3 8.3 8.2 8.2 8.5 8.3 0.007 8.3 0.015
Hardness, as CaCO3 mg/L - - - 425 438 432 419 305 404 0.14 368 241 275 252 226 272 0.21 377 390 388 383 377 385 0.02 383 0.02 423 411 427 404 437 416 0.03 420 0.031
Total alkalinity, as CaCO3 mg/L 20(a) - - 197 212 191 188 169 191 0.081 193 150 177 167 154 168 0.104 194 191 191 193 194 192 0.008 193 0.008 204 191 206 206 216 202 0.036 205 0.044
Total dissolved solids mg/L - - - 520 525 556 509 357 493 0.16 453 251 316 289 260 314 0.26 416 431 488 496 468 458 0.09 460 0.08 503 494 546 526 559 517 0.05 526 0.052
Total suspended solids mg/L - - - 1.1 1.3 <1.0 <3.0 2.6 1.4 0.66 8.7 7.1 <1.0 1.5 <1.0 3.7 1.02 <1.0 1.2 <1.0 1.5 <1.0 0.93 0.26 0.84 0.26 1.1 2.6 3.6 <1.0 <1.0 2.0 0.64 1.7 0.7
Total organic carbon mg/L - - - 0.88 0.58 0.54 1.0 1.1 0.82 0.31 0.97 2.7 2.1 1.5 1.5 1.7 0.38 1.1 0.78 1.0 0.66 1.2 0.89 0.23 0.96 0.24 <0.5 1.2 0.64 0.82 <0.50 0.72 0.4 0.62 0.444
Dissolved organic carbon mg/L - - - 0.96 0.63 0.51 1.1 1.1 0.85 0.31 0.87 2.4 2.3 1.3 1.4 1.6 0.4 1.1 0.75 0.95 0.69 1.1 0.87 0.2 0.91 0.21 <0.5 1.0 <0.5 0.85 <0.50 0.59 0.44 0.52 0
Turbidity NTU - - - 1.6 0.29 0.30 0.67 1.7 0.91 0.76 2.0 5.0 0.64 1.0 0.89 1.9 0.95 0.84 0.76 1.1 1.2 0.76 0.96 0.2 0.92 0.2 0.40 0.90 1.3 0.47 0.23 0.78 0.56 0.67 0.7
Conductivity μS/cm - - - 757 772 750 741 540 712 0.14 693 427 543 496 449 522 0.2 662 655 666 666 652 662 0.01 660 0.01 652 702 726 723 766 701 0.05 714 0.058
Oxidation-reduction potential mV - - - 407 421 403 375 351 391 0.072 411 410 335 383 419 392 0.088 377 495 465 337 349 419 0.177 405 0.176 325 405 370 460 260 390 0.146 364 0.21
Acidity To pH 8.3, as CaCO3 mg/L - - - 2.3 1.4 1.5 <1.0 <2.0 1.3 0.38 <1.0 4.1 <1.0 1.6 <1.0 1.4 0.93 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 2.2 <1.0 0.93 0.65 0.84 0.64
Bicarbonate alkalinity, as CaCO3 mg/L - - - 197 212 191 188 169 191 0.081 184 150 170 162 154 164 0.083 184 187 186 189 194 187 0.011 188 0.02 204 187 206 206 199 201 0.046 200 0.04
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 8.8 <1.0 6.4 5.0 <1.0 4.2 1 9.6 4.0 5.4 3.4 <1.0 5.6 0 4.6 1 <1.0 3.6 <1.0 <1.0 17.4 1.3 1 4.5 1.6
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 0.12 0.043 0.68 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 0.0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 0
Calcium mg/L - - - 88 93 95 89 73 88 0.1 80 57 62 58 51 61 0.18 77 80 80 78 79 79 0.02 79 0.02 87 84 91 88 92 87 0.03 88 0.035
Chloride mg/L 150 600 - 1.3 1.3 1.4 1.2 5.2 2.1 0.86 1.1 <0.5 0.67 0.61 <0.5 0.57 0.41 0.98 1.1 1.2 1.2 1.2 1.1 0.1 1.1 0.09 1.4 1.3 1.4 1.4 1.7 1.4 0.04 1.5 0
Fluoride mg/L - 1.7 - 2.0(b) - 0.22 0.19 0.090 0.22 0.14 0.17 0.33 0.21 0.18 0.20 0.20 0.18 0.19 0.07 0.17 0.22 0.23 0.26 0.21 0.22 0.17 0.22 0.15 0.22 0.20 0.23 0.16 0.25 0.2 0.15 0.21 0.16
Magnesium mg/L - - - 50 50 47 48 30 45 0.19 41 24 29 26 24 29 0.25 45 46 46 46 44 46 0.01 45 0.02 50 49 49 45 50 48 0.04 48 0.042
Potassium mg/L - - - 0.83 0.80 0.82 0.88 0.92 0.85 0.056 0.88 0.60 0.62 0.68 0.63 0.68 0.167 0.95 0.96 0.97 1.1 0.89 0.98 0.046 0.96 0.06 0.83 0.86 0.88 0.90 0.91 0.87 0.037 0.88 0.038
Sodium mg/L - - - 1.8 1.6 1.7 1.6 4.2 2.2 0.52 1.6 1.1 1.2 1.1 0.97 1.2 0.21 1.6 1.8 1.7 1.7 1.5 1.7 0.05 1.6 0.06 1.6 1.7 1.7 1.7 1.8 1.7 0.03 1.7 0.037
Sulphate mg/L 429(b, c) - 481(b) 215 236 229 197 125 200 0.22 186 79 118 100 83 113 0.38 169 178 180 187 179 179 0.04 179 0.04 213 205 221 216 224 214 0.03 216 0.034
Major anion sum meq/L - - - 8.5 9.3 8.7 8.0 6.2 8.1 0.14 7.8 4.7 6.1 5.5 4.8 5.8 0.22 7.5 7.6 7.7 7.8 7.7 7.6 0.02 7.7 0.02 8.6 8.2 8.8 8.7 9.1 8.6 0.03 8.7 0.039
Major cation sum meq/L - - - 8.6 8.9 8.7 8.5 6.3 8.2 0.13 7.5 4.9 5.6 5.1 4.6 5.5 0.21 7.6 7.9 7.9 7.8 7.6 7.8 0.02 7.7 0.02 8.5 8.3 8.6 8.2 8.8 8.4 0.02 8.5 0.031
Nutrients
Nitrate mg-N/L 3.0 33 3.4 - 7.2(d) 1.2 1.1 1.1 0.98 1.7 1.2 0.22 0.86 0.41 0.57 0.47 0.40 0.54 0.35 0.64 0.62 0.62 0.64 0.64 0.63 0.02 0.63 0.01 0.96 0.93 1.0 1.0 1.1 0.99 0.05 1.0 0.06
Nitrite mg-N/L 0.020 - 0.060(e) 0.060 - 0.18(e) - <0.001 0.0027 0.0020 <0.001 <0.001 0.0012 0.63 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 0.0013 0.0013 0.0016 <0.001 0.0010 0.0012 0.21 0.0011 0.22 0.0010 <0.001 <0.001 <0.001 <0.001 0.00063 0.0 0.0006 0.0
Total ammonia mg-N/L 0.37 - 1.2(f) 1.9 - 6.2(g) - 0.014 <0.005 0.043 <0.005 0.021 0.016 1.0 <0.005 0.041 0.012 0.026 0.013 0.019 0.8 0.0089 <0.005 0.011 <0.005 0.019 0.0062 0.5 0.0086 0.6 0.0066 0.020 0.0095 0.011 0.010 0.012 0.5 0.012 0.45
Total Kjeldahl nitrogen mg-N/L - - - 0.13 0.22 0.18 0.19 0.37 0.22 0.42 0.15 0.15 0.097 <0.05 0.29 0.14 0.63 0.18 0.17 0.44 0.54 0.33 0.33 0.56 0.33 0.48 0.34 0.32 0.29 0.13 0.22 0.27 0.35 0.26 0.33
Orthophosphate mg-P/L - - - 0.0073 0.0077 0.0077 0.0076 0.0041 0.0069 0.23 0.0022 0.0050 0.0050 0.0056 0.0040 0.0044 0.31 0.0034 0.0028 <0.001 <0.001 0.0030 0.0018 0.69 0.002 0.56 0.0065 0.0061 0.0068 0.0075 0.0076 0.0067 0.09 0.0069 0.09
Phosphorus mg-P/L - - - 0.0082 0.0098 0.0067 0.0094 0.0063 0.0081 0.19 0.0080 0.0097 0.0065 0.0075 0.0079 0.15 0.0085 0.010 0.013 0.0086 0.0050 0.01 0.21 0.009 0.32 0.0058 0.0068 0.011 0.0064 0.0082 0.0074 0.3 0.0076 0
Total Metals
Aluminum mg/L - - - 0.0066 0.0043 0.0042 0.016 0.032 0.013 0.94 0.044 0.094 0.023 0.028 0.015 0.041 0.78 0.0082 0.012 0.026 0.015 0.0093 0.015 0.49 0.014 0.5 0.0064 0.016 0.051 0.0095 0.0060 0.021 0.98 0.018 1.06
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 <0.0001 0.00011 0.000062 0.07 0.00010 <0.0001 <0.0001 <0.0001 <0.0001 0.00006 0.0 <0.0001 0.00010 <0.0001 <0.0001 0.00011 0.000063 0.0 0.000072 0.06 <0.0001 0.00012 <0.0001 0.00011 <0.00010 0.000083 0.12 0.000076 0
Arsenic mg/L - 0.0050 - 0.00022 0.00017 0.00017 0.00015 0.00023 0.00019 0.19 0.00017 0.00023 0.00021 0.00018 0.00017 0.00019 0.14 0.00018 0.00018 0.00020 0.00019 0.00019 0.00019 0.05 0.00019 0.04 0.00015 0.00017 0.00017 0.00017 0.00016 0.00017 0.06 0.00016 0.05
Barium mg/L 1.0 - - 0.069 0.069 0.071 0.059 0.11 0.075 0.24 0.050 0.036 0.044 0.041 0.039 0.042 0.13 0.055 0.059 0.064 0.058 0.060 0.059 0.07 0.059 0.06 0.056 0.061 0.061 0.067 0.064 0.061 0.08 0.062 0.069
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - <0.01 <0.01 <0.01 <0.01 0.011 0.0062 0.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0
Cadmium mg/L - - - 0.000017 0.000016 0.000018 0.000018 0.000030 0.00002 0.3 0.000024 0.000026 0.000018 0.000016 0.000015 0.00002 0.26 0.000018 0.000020 0.000021 0.000018 0.000021 0.000019 0.09 0.00002 0.09 0.000017 0.000015 0.000025 0.000020 0.000020 0.000019 0.23 0.000019 0.2
Calcium mg/L - - - 87 96 89 80 75 85 0.093 84 54 67 57 56 64 0.193 73 83 82 76 83 78 0.063 79 0.059 85 93 88 87 88 88 0.037 88 0.032
Chromium mg/L 0.0010(h) - - 0.00019 0.00020 0.00023 0.00018 0.00015 0.00019 0.15 0.00023 0.00022 0.00020 0.00019 0.00022 0.00021 0.08 0.00020 0.00014 0.00024 0.00019 0.00020 0.00019 0.21 0.00019 0.18 0.00016 0.00016 0.00028 0.00018 0.00018 0.0002 0.29 0.00019 0.261
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Iron mg/L - 1.0 - 0.012 <0.01 0.012 0.019 0.031 0.016 0.55 0.056 0.090 0.022 0.024 0.018 0.042 0.73 0.016 0.021 0.047 0.024 0.019 0.027 0.51 0.025 0.49 0.017 0.025 0.076 0.021 0.014 0.035 0.8 0.031 1
Lead mg/L 0.012 - 0.020(b) 0.23 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 0.000055 0.000081 <0.00005 <0.00005 <0.00005 0.000042 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 0.00014 <0.00005 <0.00005 0.000053 1 0.000047 1
Lithium mg/L - - - 0.0063 0.0064 0.0065 0.0061 0.012 0.0075 0.36 0.0072 0.0039 0.0053 0.0046 0.0041 0.005 0.27 0.0060 0.0070 0.0066 0.0069 0.0073 0.0066 0.07 0.0068 0.07 0.0065 0.0067 0.0073 0.0069 0.0070 0.0069 0.05 0.0069 0.044
Magnesium mg/L - - - 48 48 49 43 29 43 0.19 45 23 32 28 24 30 0.29 41 42 44 45 43 43 0.04 43 0.04 47 47 51 48 54 48 0.04 49 0.061
Manganese mg/L 1.6 - 2.6(b) 3.0 - 3.4(b) - 0.0030 0.0027 0.0039 0.0042 0.0026 0.0033 0.22 0.0031 0.0040 0.0020 0.0019 0.0020 0.0026 0.36 0.0051 0.0058 0.0070 0.0074 0.0063 0.0063 0.17 0.0063 0.15 0.0057 0.0053 0.0058 0.0062 0.0039 0.0057 0.06 0.0054 0.17
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000051 0.0000003 0.01 <0.0000005 0.0000013 0.00000084 0.00000061 0.00000065 0.00000073 0.44 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000053 <0.0000005 0.0 0.00000031 0.04 <0.0000005 0.00000052 0.00000066 <0.0000005 <0.0000005 0.00000042 0.18 0.00000039 0
Molybdenum mg/L 1.0 2.0 - 0.00097 0.00097 0.00094 0.00093 0.00088 0.00094 0.043 0.00096 0.00063 0.00077 0.00076 0.00063 0.00075 0.183 0.00086 0.00097 0.00095 0.00085 0.0010 0.00091 0.069 0.00093 0.077 0.0010 0.0011 0.00095 0.0010 0.0010 0.001 0.055 0.001 0.057
Nickel mg/L 0.005(i) - - 0.00052 <0.0005 0.00050 0.00053 0.0015 0.00065 0.65 0.00082 0.00078 0.00068 0.00067 <0.0005 0.00064 0.19 0.00068 0.00068 0.00079 0.00063 0.00066 0.0007 0.1 0.00069 0.09 0.00055 <0.0005 0.00071 0.00054 0.00054 0.00051 0.18 0.00052 0
Potassium mg/L - - - 0.84 0.81 0.86 0.83 0.89 0.85 0.036 0.96 0.59 0.71 0.68 0.60 0.71 0.208 0.88 0.89 0.96 0.95 0.92 0.92 0.046 0.92 0.04 0.82 0.89 0.90 0.93 0.89 0.89 0.053 0.89 0.046
Selenium mg/L 0.0020 - 0.019 0.040(Mn, E) 0.039(Mn, E) 0.040(Mn, E) 0.036(Mn, E) 0.013(Mn) 0.034(Mn, E) 0.35 0.037(Mn, E) 0.016(Mn) 0.024(Mn, E) 0.021(Mn, E) 0.016(Mn) 0.023(Mn, E) 0.38 0.031(Mn, E) 0.032(Mn, E) 0.032(Mn, E) 0.032(Mn, E) 0.032(Mn, E) 0.032(Mn, E) 0.02 0.032(Mn, E) 0.01 0.040(Mn, E) 0.037(Mn, E) 0.044(Mn, E) 0.045(Mn, E) 0.044(Mn, E) 0.042(Mn, E) 0.09 0.042(Mn, E) 0.08
Silicon mg/L - - - 2.2 2.1 2.2 2.2 2.3 2.2 0.026 1.9 1.8 2.1 1.8 1.8 1.9 0.065 2.1 2.1 2.1 2.2 2.2 2.1 0.026 2.1 0.027 2.1 2.0 2.2 2.4 2.3 2.2 0.066 2.2 0.058
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 0.000019 <0.00001 <0.00001 0.0000078 1 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 0.000015 <0.00001 <0.00001 <0.00001 0.0000075 0 0.000007 0
Sodium mg/L - - - 1.8 1.7 1.7 1.6 4.1 2.1 0.51 1.7 1.0 1.3 1.2 0.94 1.2 0.25 1.5 1.5 1.5 1.7 1.5 1.5 0.06 1.5 0.05 1.6 1.6 1.8 1.9 1.8 1.7 0.08 1.7 0.074
Strontium mg/L - - - 0.13 0.15 0.14 0.12 0.18 0.15 0.15 0.12 0.089 0.11 0.098 0.086 0.099 0.12 0.12 0.12 0.13 0.13 0.14 0.12 0.04 0.12 0.06 0.13 0.15 0.13 0.14 0.14 0.14 0.05 0.14 0.048
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 0.000018 <0.000010 0.0000083 0 0.0000076 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 0.00011 <0.0001 <0.0001 0.000065 0 0.000062 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0027 0.0029 0.0027 0.0028 0.0013 0.0025 0.26 0.0027 0.0013 0.0019 0.0016 0.0014 0.0018 0.32 0.0022 0.0022 0.0021 0.0023 0.0024 0.0022 0.04 0.0022 0.05 0.0027 0.0028 0.0030 0.0029 0.0028 0.0028 0.04 0.0028 0.036
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0.00066 <0.0005 <0.0005 <0.0005 0.00033 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.11 - 0.19 0.14 - 0.32 - <0.003 0.034 <0.003 <0.003 <0.003 0.0079 1.7 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 0.0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0 <0.003 0
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0.0042 <0.003 <0.003 <0.003 0.002 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00012 0.000064 0.14 0.00010 <0.0001 <0.0001 <0.0001 <0.0001 0.00006 0.0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0
Arsenic mg/L - - - 0.00016 0.00018 0.00015 0.00013 0.00016 0.00016 0.12 0.00016 0.00017 0.00016 0.00015 0.00016 0.00016 0.04 0.00018 0.00017 0.00017 0.00018 0.00015 0.00018 0.03 0.00017 0.07 0.00014 0.00012 0.00024 0.00015 0.00015 0.00016 0.33 0.00016 0
Barium mg/L - - - 0.070 0.072 0.070 0.068 0.11 0.078 0.23 0.049 0.036 0.044 0.040 0.039 0.041 0.11 0.059 0.056 0.062 0.064 0.061 0.06 0.06 0.06 0.05 0.064 0.060 0.066 0.066 0.064 0.064 0.04 0.064 0.036
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 0.010 0.006 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0
Cadmium mg/L 0.00039 - 0.00046(b) 0.0014 - 0.0028(b) 0.00027 - 0.00032(k) 0.000017 0.000017 0.000017 0.000017 0.000026 0.000019 0.21 0.000017 0.000016 0.000014 0.000012 0.0000091 0.000014 0.23 0.000011 0.000011 0.000012 0.000013 0.000011 0.000012 0.1 0.000012 0.09 0.0000095 0.000015 0.000014 0.000018 0.000014 0.000014 0.25 0.000014 0.22
Chromium mg/L - - - 0.00017 0.00018 0.00014 0.00012 0.00011 0.00014 0.21 <0.0006 0.00011 0.00012 0.00011 0.00013 0.00015 1.4 0.00013 0.00012 0.00021 0.00017 0.00013 0.00016 0.26 0.00015 0.25 0.00015 0.00014 0.00021 0.00013 0.00016 0.00016 0.23 0.00016 0.2
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L 0.00020 - 0.0016(l) 0.0011 - 0.0094(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.00020 <0.0002 <0.0002 0.00022 <0.0002 0.00013 0 0.00012 0.1
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0.0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.00
Lithium mg/L - - - 0.0061 0.0060 0.0063 0.0059 0.011 0.0071 0.33 0.0063 0.0039 0.0047 0.0047 0.0037 0.0047 0.22 0.0072 0.0073 0.0067 0.0070 0.0066 0.0071 0.04 0.007 0.04 0.0066 0.0067 0.0073 0.0068 0.0068 0.0069 0.05 0.0068 0.04
Manganese mg/L - - - 0.0025 0.0020 0.0033 0.0037 0.0013 0.0026 0.38 0.00057 0.00086 0.0011 0.00035 0.0011 0.00078 0.4 0.0027 0.0029 0.0032 0.0046 0.0039 0.0033 0.27 0.0034 0.24 0.0057 0.0040 0.0041 0.0056 0.0036 0.0048 0.19 0.0046 0.22
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.00099 0.00095 0.00093 0.00088 0.00088 0.00092 0.053 0.00092 0.00060 0.00081 0.00070 0.00060 0.00073 0.191 0.00098 0.00095 0.00099 0.00093 0.00094 0.00096 0.028 0.00096 0.026 0.00094 0.00093 0.0010 0.00096 0.00091 0.00096 0.044 0.00095 0.04
Nickel mg/L - - - 0.00051 <0.0005 <0.0005 <0.0005 0.0014 0.00053 0.74 0.00077 0.00064 0.00063 0.00056 0.00056 0.00063 0.14 0.00064 0.00061 0.00064 <0.0005 0.00072 0.00054 0.12 0.00057 0.14 <0.0005 0.00050 0.00052 0.00053 0.00054 0.00045 0.03 0.00047 0
Selenium mg/L - - - 0.048 0.048 0.042 0.037 0.014 0.038 0.37 0.043 0.017 0.023 0.023 0.018 0.025 0.43 0.038 0.039 0.038 0.036 0.037 0.038 0.04 0.038 0.04 0.041 0.041 0.044 0.048 0.045 0.044 0.08 0.044 0.08
Silicon mg/L - - - 2.1 2.1 2.2 2.0 2.3 2.1 0.048 1.7 1.5 1.7 1.9 1.7 1.7 0.069 2.2 2.2 2.3 2.2 2.1 2.2 0.018 2.2 0.024 2.1 2.1 2.2 2.1 2.2 2.1 0.025 2.1 0.024
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.14 0.15 0.15 0.13 0.18 0.15 0.13 0.11 0.094 0.096 0.094 0.078 0.094 0.12 0.12 0.12 0.11 0.12 0.12 0.12 0.03 0.12 0.03 0.13 0.13 0.14 0.13 0.14 0.13 0.05 0.13 0.046
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 0.00017 <0.00010 0.00008 0 0.000074 0.42
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0026 0.0028 0.0027 0.0028 0.0013 0.0024 0.26 0.0026 0.0013 0.0016 0.0016 0.0013 0.0017 0.34 0.0023 0.0022 0.0024 0.0024 0.0024 0.0023 0.05 0.0023 0.04 0.0027 0.0026 0.0028 0.0028 0.0029 0.0027 0.04 0.0028 0.043
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 0 0.0012 <0.001 0.0018 <0.001 0.001 0.001 0 0.001 0.33
∑ Toxic Units
WQGs - - - - 3.04 3.73 3.51 2.70 2.82 2.99 - 2.97 2.10 2.07 2.18 2.03 2.15 - 2.48 2.67 2.75 2.95 2.56 2.74 - 2.61 - 3.06 2.37 3.39 2.52 3.20 2.45 - 2.43 -
WQGs/EVWQP Benchmarks - - - - 2.79 3.48 3.27 2.49 2.61 2.75 - 2.81 2.07 2.00 2.13 2.01 2.09 - 2.35 2.53 2.61 2.81 2.43 2.60 - 2.47 - 2.84 2.17 3.17 2.31 2.96 2.23 - 2.21 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (226 to 473 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (226 to 473 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.25 to 5.23 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.37 mg-N/L) is based on the combination of field pH (8.5) and water temperature (10.7°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.92 mg-N/L) is based on the combination of field pH (8.5) and water temperature (10.7°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (8.0 to 8.5). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (226 to 473 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.
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Table C-12: Water Quality Screening for 2019 Chronic Toxicity Tests at CM_MC2
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.1 8.1 8.2 8.2 8.2 8.2 0.01 8.2 0.01 8.4 8.3 8.4 8.5 8.2 8.4 0.01 8.3 8.3 8.2 8.3 8.3 8.3 0.01 8.3 0.01 8.3 8.4 8.3 8.3 8.3 8.3 0.01 8.3 0.0054
Temperature °C - - - -0.1 -0.1 0.20 0.50 1.9 0.2 0.9 0.54 1.4 4.0 3.7 3.3 3.7 4.0 3.7 0.1 12 7.9 13 9.8 8.9 10 0.2 10 0.2 0 1.8 -0.1 0 0 0.46 1.9 0.43 1.8
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.3 8.2 8.2 8.2 0.0061 8.2 0.0054 8.4 8.1 8.3 8.4 8.2 8.3 0.0157 8.4 8.4 8.4 8.4 8.3 8.4 0.000 8.4 0.0053 8.4 8.4 8.3 8.3 8.2 8.4 0.0069 8.3 0.01
Hardness, as CaCO3 mg/L - - - 579 540 618 726 578 616 0.13 608 0.12 391 238 285 244 185 269 0.29 542 549 589 514 590 549 0.06 557 0.06 578 559 609 645 579 598 0.06 594 0.057
Total alkalinity, as CaCO3 mg/L 20(a) - - 229 219 228 222 215 225 0.021 223 0.027 164 124 153 139 116 139 0.143 204 205 217 214 209 210 0.031 210 0.027 217 207 230 231 213 221 0.052 220 0.048
Total dissolved solids mg/L - - - 809 761 869 949 751 847 0.096 828 0.099 504 276 360 325 229 339 0.309 674 670 767 725 753 709 0.065 718 0.062 773 766 803 756 751 775 0.026 770 0.027
Total suspended solids mg/L - - - <1.0 1.9 <1.0 <1.0 2.1 0.85 0.53 1.1 0.5 2.8 45 6.8 8.2 29 18 0.98 <1.0 1.3 2.2 <1.0 <1.0 1.1 0.5 1.0 0.52 14 <1.0 1.5 5.5 1.5 5.4 1.12 4.6 1.2
Total organic carbon mg/L - - - 0.86 <0.5 <0.5 0.79 0.80 0.54 0.35 0.59 0.3 1.9 3.5 1.7 2.0 1.8 2.2 0.35 1.0 0.68 0.72 0.85 0.65 0.82 0.18 0.78 0.19 0.84 1.1 <0.5 1.2 0.6 0.82 0.35 0.78 0.36
Dissolved organic carbon mg/L - - - 0.66 <0.5 <0.5 0.83 0.80 0.5 0.32 0.56 0.28 2.0 3.1 1.7 1.8 1.7 2.1 0.29 0.95 0.78 0.72 0.80 0.61 0.81 0.12 0.77 0.16 0.78 0.93 <0.5 1.2 0.7 0.78 0.36 0.76 0.34
Turbidity NTU - - - 0.60 0.50 0.29 1.1 1.3 0.61 0.53 0.75 0.55 1.6 28 2.3 4.7 15 10 1.1 0.53 0.42 0.26 0.96 0.46 0.54 0.55 0.53 0.5 3.4 0.58 0.73 3.6 0.4 2.1 0.79 1.7 0.92
Conductivity μS/cm - - - 1,060 1,040 1,150 1,230 1,050 1,120 0.078 1106 0.074 723 460 590 511 392 535 0.238 931 951 998 935 1,020 954 0.032 967 0.041 868 981 1,030 995 995 969 0.072 974 0.064
Oxidation-reduction potential mV - - - 417 419 361 428 454 406 0.075 416 0.082 406 421 342 368 415 390 0.087 292 295 457 286 436 333 0.25 353 0.242 307 423 315 364 284 352 0.152 339 0.16
Acidity To pH 8.3, as CaCO3 mg/L - - - 3.4 1.9 1.5 1.6 <1.0 2.1 0.42 1.8 0.51 <1.0 <1.0 <1.0 1.3 <1.0 0.66 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 <1.0 2.9 <1.0 0.0 0.98 0.87
Bicarbonate alkalinity, as CaCO3 mg/L - - - 229 219 223 222 215 223 0.019 222 0.023 159 124 151 133 116 137 0.132 197 199 208 206 204 203 0.026 203 0.023 211 203 230 226 213 218 0.058 217 0.051
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 4.6 <1.0 <1.0 1.5 1.2 1.3 1.2 5.2 <1.0 2.0 5.6 <1.0 2.8 0.8 7.0 6.0 9.0 7.6 4.8 7.4 0.2 6.9 0.2 6.2 3.8 <1.0 4.8 <1.0 3.8 0.6 3.2 0.73
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.25 <0.25 <0.05 <0.25 <0.25 <0.1 1.0 <0.105 0.85 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 <0.05 <0.25 <0.05 <0.25 <0.05 2.0 <0.065 1.69 <0.05 <0.25 <0.25 <0.25 <0.05 <0.1 1.0 <0.085 1.3
Calcium mg/L - - - 130 119 147 168 140 141 0.15 141 0.13 90 55 63 57 41 61 0.29 121 122 129 115 129 122 0.05 123 0.05 127 128 140 148 126 136 0.07 134 0.073
Chloride mg/L 150 600 - 3.8 4.1 4.9 12 12 6.1 0.61 7.2 0.57 2.3 0.70 1.7 0.95 0.61 1.2 0.57 2.1 2.1 2.5 2.2 3.2 2.2 0.08 2.4 0.19 3.3 2.8 3.4 3.4 2.8 3.2 0.09 3.1 0.097
Fluoride mg/L - 1.6 - 2.1(b) - 0.12 <0.1 0.073 0.11 0.11 0.088 0.23 0.093 0.19 0.12 0.088 0.11 0.098 0.087 0.10 0.13 0.13 0.12 0.13 0.12 0.13 0.12 0.04 0.13 0.04 0.14 <0.1 0.12 0.13 0.14 0.11 0.16 0.12 0.14
Magnesium mg/L - - - 62 59 61 75 55 64 0.11 62 0.12 41 25 31 25 20 28 0.28 59 60 65 55 65 59 0.07 61 0.07 63 58 63 67 64 63 0.06 63 0.051
Potassium mg/L - - - 1.8 1.7 1.8 2.2 1.9 1.9 0.12 1.9 0.11 1.1 0.82 1.1 0.93 0.77 0.93 0.16 1.9 1.8 2.0 1.9 2.1 1.9 0.04 1.9 0.05 1.8 1.9 1.9 1.9 1.7 1.9 0.04 1.8 0.051
Sodium mg/L - - - 14 13 15 20 16 15 0.21 15 0.18 7.0 3.2 4.5 4.7 3.4 4.6 0.33 11 11 12 11 12 11 0.06 11 0.06 12 11 12 13 12 12 0.06 12 0.055
Sulphate mg/L 429(b, c) - 481(b) 343 370 412 491(Mn, E) 404 404 0.16 404 0.14 219 107 152 126 86 138 0.37 313 327 377 328 383 336 0.08 346 0.09 358 345 385 388 354 369 0.06 366 0.053
Major anion sum meq/L - - - 12 12 14 15 13 13 0.11 13 0.1 8.1 4.8 6.4 5.5 4.2 5.8 0.26 11 11 13 11 13 11 0.06 12 0.07 12 12 13 13 12 12 0.05 12 0.05
Major cation sum meq/L - - - 12 11 13 15 12 13 0.13 13 0.12 8.1 4.9 5.9 5.1 3.9 5.6 0.29 11 12 12 11 12 11 0.05 12 0.06 12 12 13 14 12 13 0.06 12 0.056
Nutrients
Nitrate mg-N/L 3.0 33 5.6 - 15(d) 3.3(Mn) 3.3(Mn) 4.0(Mn) 4.9(Mn) 3.4(Mn) 3.9(Mn) 0.2 3.8(Mn) 0.18 2.0 1.1 1.6 1.2 0.75 1.3 0.36 2.4 2.5 2.9 2.6 2.9 2.6 0.08 2.7 0.09 2.9 2.8 3.2(Mn) 3.1(Mn) 2.9 3.0 0.06 3.0 0.054
Nitrite mg-N/L 0.020 - 0.20(e) 0.060 - 0.60(e) - 0.012 0.0092 0.017 0.011 0.0089 0.012 0.28 0.011 0.28 0.0026 0.0010 <0.001 0.0023 0.0018 0.0016 0.45 0.0043 0.0047 0.0080 0.0058 <0.005 0.0057 0.29 0.0051 0.29 0.0037 <0.005 <0.005 <0.005 0.003 0.0028 0.23 0.0027 0.41
Total ammonia mg-N/L 0.24 - 2.1(f) 1.3 - 25(g) - 0.0087 0.0077 0.0051 0.043 0.014 0.016 1.1 0.016 1.0 0.015 0.072 0.021 0.036 0.029 0.034 0.6 <0.005 0.0050 0.0088 0.0080 0.0052 0.0061 0.3 0.0059 0.3 0.0072 0.014 <0.005 0.014 0.018 0.0094 0.5 0.011 0.48
Total Kjeldahl nitrogen mg-N/L - - - 0.33 0.31 0.25 0.14 0.44 0.26 0.35 0.29 0.38 0.30 0.38 0.21 0.081 0.37 0.27 0.47 0.37 0.48 0.27 0.58 0.29 0.42 0.32 0.4 0.33 0.40 0.37 0.17 0.44 0.06 0.35 0.36 0.29 0.58
Orthophosphate mg-P/L - - - 0.0024 0.0018 0.0019 0.0021 0.0018 0.0021 0.13 0.002 0.13 <0.001 0.0034 0.0020 0.0016 0.0040 0.0023 0.55 <0.001 0.0011 <0.001 <0.001 <0.001 0.00065 0.08 0.00062 0.07 <0.001 <0.001 <0.001 0.0015 0.0018 0.00075 0.33 0.00096 0.39
Phosphorus mg-P/L - - - 0.0047 0.0047 0.0040 0.0061 0.0043 0.0049 0.18 0.0048 0.17 0.0040 0.039 0.012 0.015 0.036 0.021 0.73 0.0022 <0.002 <0.002 0.0032 <0.002 0.0019 0.31 0.0017 0.31 0.018 <0.002 <0.002 0.0094 0.0022 0.0073 1.03 0.0063 1.1
Total Metals
Aluminum mg/L - - - 0.0053 0.0032 0.0040 0.015 0.021 0.0069 0.8 0.0096 0.8 0.072 0.48 0.050 0.28 0.64 0.3 0.85 0.0060 0.023 0.0050 0.019 <0.009 0.013 0.69 0.012 0.71 0.23 0.0070 0.0085 0.059 0.010 0.076 1.39 0.063 1.5
Antimony mg/L 0.0090 - - 0.00023 0.00024 0.00030 0.00041 0.00027 0.0003 0.28 0.00029 0.25 0.00013 0.00010 0.00015 0.00016 0.00010 0.00013 0.22 0.00021 0.00020 0.00021 0.00022 0.00021 0.00021 0.04 0.00021 0.03 0.00021 0.00020 0.00021 0.00019 0.00023 0.0002 0.05 0.00021 0.071
Arsenic mg/L - 0.0050 - 0.00021 0.00020 0.00029 0.00024 0.00019 0.00024 0.17 0.00023 0.18 0.00017 0.00054 0.00021 0.00026 0.00043 0.00032 0.49 0.00019 0.00025 0.00017 0.00019 0.00018 0.0002 0.17 0.0002 0.16 0.00028 0.00019 0.00019 0.00022 0.00019 0.00022 0.19 0.00021 0.18
Barium mg/L 1.0 - - 0.078 0.087 0.080 0.085 0.078 0.082 0.053 0.082 0.052 0.056 0.048 0.041 0.041 0.035 0.044 0.179 0.066 0.070 0.073 0.069 0.067 0.069 0.043 0.069 0.04 0.066 0.061 0.066 0.065 0.062 0.065 0.037 0.064 0.036
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 0.000042 <0.00002 <0.00002 0.000032 0.000021 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - 0.028 0.031 0.031 0.034 0.031 0.031 0.079 0.031 0.068 0.019 0.012 0.017 0.016 0.012 0.015 0.205 0.027 0.030 0.029 0.030 0.031 0.029 0.049 0.029 0.052 0.031 0.029 0.027 0.026 0.028 0.028 0.078 0.028 0.068
Cadmium mg/L - - - 0.000020 0.000022 0.000025 0.000038 0.000034 0.000026 0.3 0.000028 0.27 0.000027 0.00010 0.00010 0.00012 0.000098 0.00009 0.4 0.000016 0.000032 0.000018 0.000022 0.000016 0.000022 0.34 0.000021 0.34 0.000040 0.000024 0.000027 0.000032 0.000025 0.000031 0.23 0.00003 0.22
Calcium mg/L - - - 130 140 142 169 141 145 0.11 144 0.1 86 56 73 61 42 63 0.27 124 120 128 125 126 124 0.03 125 0.02 131 128 140 127 133 132 0.04 132 0.039
Chromium mg/L 0.0010(h) - - 0.00022 0.00018 0.00018 0.00017 0.00016 0.00019 0.12 0.00018 0.13 0.00024 0.00084 0.00031 0.00059 0.0011(Mn) 0.00062 0.59 0.00019 0.00020 0.00014 0.00022 <0.0002 0.00019 0.18 0.00017 0.18 0.00052 0.00037 0.00020 0.00024 0.00017 0.00033 0.43 0.0003 0.48
Cobalt mg/L 0.0040 0.11 - 0.00065 0.00065 0.0011 0.0018 0.0015 0.001 0.5 0.0011 0.44 0.00088 0.0019 0.00047 0.0021 0.0022 0.0015 0.52 0.00067 0.0018 0.00060 0.0010 0.00059 0.001 0.53 0.00092 0.54 0.0027 0.0015 0.0018 0.0027 0.0016 0.0022 0.29 0.0021 0.29
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.0010 <0.0005 0.00052 0.00094 0.0006 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 <0.01 0.025 <0.01 0 0.009 1 0.071 0.88 0.051 0.27 0.75 0.4 1 <0.01 0.043 <0.01 0.022 <0.01 0.019 1 0.016 1 0.20 <0.01 0.011 0.083 0.012 0.074 1 0.061 1.3
Lead mg/L 0.010 - 0.020(b) 0.18 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 0.00075 <0.00005 0.00015 0.00043 0.00028 1 <0.00005 0.000078 <0.00005 <0.00005 <0.00005 0.000038 0 0.000036 0 0.00014 <0.00005 <0.00005 0.000066 <0.000050 0.000063 1 0.000056 0.68
Lithium mg/L - - - 0.016 0.018 0.018 0.024 0.019 0.019 0.19 0.019 0.16 0.0096 0.0062 0.0075 0.0079 0.0057 0.0074 0.21 0.016 0.016 0.016 0.018 0.017 0.017 0.05 0.017 0.04 0.018 0.018 0.018 0.017 0.018 0.018 0.02 0.018 0.024
Magnesium mg/L - - - 59 64 68 78 61 67 0.12 66 0.12 40 24 32 26 20 28 0.27 59 59 65 60 66 61 0.05 62 0.05 59 63 67 61 64 63 0.05 63 0.045
Manganese mg/L 1.4 - 2.6(b) 2.6 - 3.4(b) - 0.0041 0.0043 0.0069 0.011 0.012 0.0067 0.51 0.0077 0.48 0.0081 0.044 0.0050 0.019 0.032 0.022 0.76 0.0037 0.016 0.0032 0.0045 0.0030 0.0068 0.89 0.006 0.91 0.021 0.0070 0.0083 0.018 0.008 0.014 0.52 0.013 0.53
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0 0.00000088 0.0000027 0.00000093 0.00000098 0.0000020 0.0000015 1 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0 0.00000081 <0.0000005 <0.0000005 0.00000057 <0.00000050 0.00000047 0 0.00000043 0.32
Molybdenum mg/L 1.0 2.0 - 0.0020 0.0024 0.0031 0.0034 0.0019 0.0027 0.23 0.0025 0.26 0.00094 0.00066 0.00083 0.00090 0.00081 0.00083 0.13 0.0011 0.00095 0.0011 0.0012 0.0011 0.0011 0.08 0.0011 0.07 0.0011 0.0012 0.0011 0.0011 0.0011 0.0011 0.03 0.0011 0.026
Nickel mg/L 0.005(i) 0.013(Mn) 0.013(Mn) 0.016(Mn) 0.019(Mn) 0.014(Mn) 0.015(Mn) 0.19 0.015(Mn) 0.17 0.0084(Mn) 0.0073(Mn) 0.0084(Mn) 0.013(Mn) 0.013(Mn) 0.010(Mn) 0.27 0.017(Mn) 0.020(Mn) 0.018(Mn) 0.021(Mn) 0.020(Mn) 0.019(Mn) 0.1 0.019(Mn) 0.09 0.021(Mn) 0.020(Mn) 0.023(Mn) 0.023(Mn) 0.021(Mn) 0.022(Mn) 0.07 0.022(Mn) 0.062
Potassium mg/L - - - 1.7 1.7 2.0 2.2 1.9 1.9 0.13 1.9 0.11 1.2 0.94 1.1 1.1 0.98 1.1 0.1 1.7 1.9 2.0 1.9 2.0 1.9 0.05 1.9 0.05 2.0 1.8 2.1 2.0 1.8 2.0 0.06 1.9 0.07
Selenium mg/L 0.0020 - 0.019 0.0078(Mn) 0.0085(Mn) 0.0085(Mn) 0.0098(Mn) 0.0087(Mn) 0.0087(Mn) 0.096 0.0087(Mn) 0.084 0.0071(Mn) 0.0043(Mn) 0.0074(Mn) 0.0052(Mn) 0.0029(Mn) 0.0054(Mn) 0.353 0.0084(Mn) 0.0084(Mn) 0.0090(Mn) 0.0078(Mn) 0.0094(Mn) 0.0084(Mn) 0.058 0.0086(Mn) 0.072 0.0093(Mn) 0.0090(Mn) 0.011(Mn) 0.0088(Mn) 0.0093(Mn) 0.0095(Mn) 0.105 0.0095(Mn) 0.092
Silicon mg/L - - - 2.4 2.7 2.5 2.4 2.5 2.5 0.051 2.5 0.044 2.0 2.4 2.1 2.4 3.0 2.4 0.16 2.2 2.1 2.0 2.0 2.0 2.1 0.043 2.1 0.041 2.9 2.3 2.3 2.4 2.5 2.5 0.108 2.5 0.094
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 13 14 15 20 16 16 0.21 16 0.18 7.1 3.6 4.4 4.8 3.5 4.7 0.31 11 11 12 12 12 11 0.04 11 0.05 11 12 13 13 12 12 0.06 12 0.049
Strontium mg/L - - - 0.40 0.44 0.45 0.57 0.41 0.46 0.16 0.45 0.15 0.26 0.14 0.19 0.20 0.14 0.19 0.25 0.40 0.37 0.39 0.40 0.38 0.39 0.03 0.39 0.03 0.37 0.39 0.41 0.39 0.40 0.39 0.03 0.39 0.032
Thallium mg/L 0.00080 - - 0.000011 0.000011 0.000013 0.000017 0.000014 0.000013 0.22 0.000013 0.19 0.000011 0.000031 0.000010 0.000015 0.000029 0.000019 0.52 0.000015 0.000016 0.000017 0.000016 0.000017 0.000016 0.05 0.000016 0.05 0.000023 0.000016 0.000016 0.000016 0.000016 0.000018 0.2 0.000017 0.18
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 0.00016 0.00011 <0.00010 0.000093 0 0.000084 0.31
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0034 0.0037 0.0041 0.0045 0.0036 0.0039 0.13 0.0038 0.12 0.0019 0.0011 0.0014 0.0013 0.00091 0.0013 0.28 0.0028 0.0028 0.0030 0.0029 0.0032 0.0029 0.03 0.003 0.05 0.0035 0.0033 0.0035 0.0033 0.0034 0.0034 0.04 0.0034 0.037
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 0.0012 <0.0005 0.00078 0.0016 0.0008 1 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00067 <0.0005 <0.0005 <0.0005 <0.0005 0.00036 0 0.00033 0.23
Zinc mg/L 0.079 - 0.19 0.10 - 0.34 - <0.003 <0.003 <0.003 <0.003 0.0031 <0.003 0 0.0018 0 <0.003 0.0092 0.0085 0.0096 0.0097 0.0077 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 0.0042 <0.003 <0.003 0.0036 <0.0030 0.0027 0 0.0025 0.22
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 0.0037 0.012 0.0046 0.0070 0.0073 0.0069 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - 0.00022 0.00023 0.00030 0.00039 0.00030 0.00029 0.28 0.00029 0.24 0.00013 <0.0001 0.00012 0.00014 <0.0001 0.000098 0.18 0.00021 0.00019 0.00021 0.00021 0.00021 0.00021 0.05 0.00021 0.04 0.00019 0.00020 0.00022 0.00019 0.00020 0.0002 0.07 0.0002 0.061
Arsenic mg/L - - - 0.00021 0.00020 0.00020 0.00021 0.00020 0.00021 0.028 0.0002 0.027 0.00014 0.00016 0.00016 0.00016 0.00019 0.00016 0.11 0.00019 0.00017 0.00020 0.00017 0.00020 0.00018 0.082 0.00019 0.082 0.00017 0.00017 0.00024 0.00016 0.00018 0.00019 0.20 0.00018 0.17
Barium mg/L - - - 0.080 0.077 0.071 0.088 0.078 0.079 0.093 0.079 0.081 0.055 0.043 0.043 0.036 0.032 0.042 0.206 0.066 0.066 0.074 0.067 0.072 0.068 0.055 0.069 0.053 0.059 0.063 0.064 0.062 0.065 0.062 0.039 0.063 0.039
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - 0.028 0.025 0.029 0.034 0.031 0.029 0.13 0.029 0.11 0.019 <0.01 0.012 0.015 0.011 0.012 0.29 0.028 0.028 0.030 0.028 0.030 0.029 0.04 0.029 0.04 0.028 0.028 0.028 0.029 0.028 0.028 0.02 0.028 0.016
Cadmium mg/L 0.00033 - 0.00046(b) 0.0011 - 0.0028(b) 0.00022 - 0.00032(k) 0.000017 0.000023 0.000026 0.000033 0.000033 0.000025 0.28 0.000026 0.27 0.000020 0.000026 0.00010 0.000069 0.000058 0.000055 0.6 0.000013 0.000012 0.0000077 0.000013 0.000014 0.000012 0.23 0.000012 0.22 0.000024 0.000022 0.000027 0.000024 0.000020 0.000024 0.09 0.000023 0.11
Chromium mg/L - - - 0.00020 0.00016 0.00011 0.00011 0.00013 0.00015 0.3 0.00014 0.27 0.00015 0.00017 0.00017 0.00019 0.00019 0.00017 0.1 0.00016 0.00016 0.00016 0.00014 0.00014 0.00016 0.06 0.00015 0.07 0.00021 0.00017 0.00016 0.00015 0.00026 0.00017 0.15 0.00019 0.24
Cobalt mg/L - - - 0.00052 0.00054 0.00090 0.0016 0.0011 0.0009 0.58 0.00095 0.49 0.00056 0.00021 0.00034 0.0011 0.0011 0.00065 0.62 0.00053 0.00044 0.00046 0.00081 0.00052 0.00056 0.31 0.00055 0.27 0.0014 0.0014 0.0016 0.0016 0.0016 0.0015 0.07 0.0015 0.067
Copper mg/L 0.0002 - 0.0021(l) 0.0012 - 0.0123(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0002 0.00020 0.00054(Mn) 0.00022 <0.00020 0.00027 1 0.00023 0.65
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.017 0.014 0.017 0.024 0.019 0.018 0.23 0.018 0.19 0.0099 0.0049 0.0066 0.0076 0.0052 0.0068 0.3 0.016 0.016 0.017 0.017 0.018 0.016 0.03 0.017 0.06 0.017 0.016 0.019 0.018 0.017 0.018 0.08 0.017 0.071
Manganese mg/L - - - 0.0032 0.0035 0.0055 0.010 0.0084 0.0056 0.58 0.0062 0.5 0.0034 0.0027 0.0027 0.0057 0.0068 0.0042 0.44 0.0017 0.0016 0.0018 0.0027 0.0018 0.0019 0.27 0.0019 0.24 0.0065 0.0062 0.0063 0.0071 0.0069 0.0065 0.06 0.0066 0.056
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0021 0.0023 0.0032 0.0033 0.0019 0.0027 0.22 0.0026 0.24 0.00098 0.00062 0.00074 0.00087 0.00070 0.00078 0.19 0.0011 0.0010 0.0011 0.0011 0.0012 0.0011 0.04 0.0011 0.05 0.0010 0.0011 0.0011 0.0011 0.0012 0.0011 0.04 0.0011 0.044
Nickel mg/L - - - 0.012 0.012 0.015 0.019 0.013 0.015 0.22 0.014 0.2 0.0079 0.0042 0.0077 0.011 0.0096 0.008 0.3 0.018 0.017 0.018 0.019 0.020 0.018 0.05 0.018 0.07 0.019 0.019 0.021 0.022 0.022 0.02 0.06 0.021 0.066
Selenium mg/L - - - 0.0094 0.0082 0.0087 0.0100 0.0090 0.0091 0.088 0.0091 0.076 0.0086 0.0051 0.0082 0.0054 0.0031 0.0061 0.381 0.0098 0.0097 0.010 0.0080 0.010 0.0094 0.107 0.0096 0.10 0.012 0.0088 0.011 0.010 0.010 0.01 0.112 0.01 0.1
Silicon mg/L - - - 2.5 2.5 2.3 2.4 2.3 2.4 0.039 2.4 0.039 1.9 2.0 2.0 1.9 1.8 1.9 0.043 2.0 2.0 2.1 2.0 2.0 2.0 0.037 2.0 0.032 2.2 2.0 2.2 2.2 2.3 2.1 0.049 2.1 0.054
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.42 0.45 0.44 0.54 0.43 0.46 0.12 0.46 0.11 0.27 0.15 0.18 0.19 0.14 0.19 0.29 0.38 0.37 0.36 0.39 0.41 0.38 0.04 0.38 0.06 0.38 0.38 0.41 0.43 0.38 0.4 0.07 0.4 0.06
Thallium mg/L - - - 0.000011 <0.00001 0.000013 0.000018 0.000012 0.000012 0.3 0.000012 0.26 <0.00001 <0.00001 0.000011 0.000010 <0.00001 0.0000072 0.06 0.000017 0.000016 0.000016 0.000015 0.000014 0.000016 0.05 0.000016 0.07 0.000011 0.000013 0.000019 0.000013 0.000016 0.000014 0.25 0.000014 0.22
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 0.00049 <0.0001 0.00023 <0.00010 0.00021 1 0.00017 0.97
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0033 0.0033 0.0038 0.0044 0.0037 0.0037 0.14 0.0037 0.12 0.0019 0.0010 0.0013 0.0013 0.00086 0.0013 0.32 0.0032 0.0030 0.0030 0.0028 0.0030 0.003 0.05 0.003 0.05 0.0031 0.0030 0.0035 0.0033 0.0032 0.0032 0.07 0.0032 0.065
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - 0.0014 0.0015 0.0017 0.0021 0.0021 0.0017 0.18 0.0018 0.19 <0.001 0.0012 0.0065 0.0041 0.0031 0.0031 0.74 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 <0.001 0.0 0.0021 0.0018 0.0025 0.0022 0.0021 0.0022 0.13 0.0021 0.12
∑ Toxic Units
WQGs - - - - 7.18 8.62 9.86 9.40 7.43 8.22 - 8.18 - 4.66 6.10 4.54 6.28 7.34 5.71 - 6.93 8.17 7.71 8.10 8.31 7.69 - 7.80 - 8.94 7.90 11.07 8.95 8.06 8.74 - 8.59 -
WQGs/EVWQP Benchmarks - - - - 6.23 7.67 8.71 7.99 6.45 7.09 - 7.09 - 4.13 5.89 4.25 6.09 7.29 5.45 - 6.23 7.42 6.85 7.35 7.45 6.92 - 7.01 - 8.09 7.08 10.14 8.05 7.22 7.86 - 7.72 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (185 to 726 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (187 to 726 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.61 to 11.7 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.24 mg-N/L) is based on the combination of field pH (8.7) and water temperature (9.7°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.25 mg-N/L) is based on the combination of field pH (8.7) and water temperature (9.7°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (6.9 to 8.7). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (185 to 726 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Q4
Nov 12, 19, 26, Dec 3

(H. azteca )
May 7, 14, 21, 28, Jun 4

(O. mykiss )
Aug 20, 27, Sep 3, 10

(H. azteca )
Aug 20, 27, Sep 3, 10, 17

(P. promelas )

Q1 Q2 Q3

Mar 19 Mar 26
Feb 26, Mar 5, 12, 19

(H. azteca )
Feb 26, Mar 5, 12, 19, 26

(P. promelas )Mar 12

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Guidelines for the protection of Aquatic Life
Feb 26

(C. dubia and P. 
subcapitata )

Mar 05
May 7

(C. dubia and P. 
subcapitata )

Parameter Unit EVWQP 
Benchmarks

30-day mean
(BC ENV)

Maximum
(BC ENV) May 14 May 21 May 28 Jun 04

Aug 20
(C. dubia and P. 

subcapitata )
Aug 27 Sep 03 Sep 10 Sep 17 Dec 10

Nov 12
(C. dubia and P. 

subcapitata )
Nov 19 Nov 26 Dec 03

Nov 12, 19, 26, Dec 3, 10
(O. mykiss )
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Table C-13: Water Quality Screening for 2019 Chronic Toxicity Tests at RG_MIDAG
Appendix C: Water Quality Screening

19135196/3500/3502

Q2

Mean CV Mean CV Mean CV

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.0 7.9 8.1 8.1 8.0 0.01 7.9 8.2 7.6 8.2 8.0 0.04 8.1 8.2 8.1 8.1 8.1 0.0062
Temperature °C - - - 0.10 0.10 0.20 0 0.1 0.82 2.8 9.6 7.4 11 6.8 8.8 0.23 0.80 1.7 0.10 0.40 0.75 0.93
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.1 8.0 8.1 0.012 8.3 8.4 8.3 8.4 8.4 8.4 0.006 8.3 8.4 8.2 8.3 8.3 0.0098
Hardness, as CaCO3 mg/L - - - 377 374 396 428 394 0.063 263 292 310 329 195 282 0.212 357 350 357 419 371 0.087
Total alkalinity, as CaCO3 mg/L 20(a) - - 185 200 182 179 187 0.05 151 163 163 169 130 156 0.113 175 175 183 187 180 0.033
Total dissolved solids mg/L - - - 526 482 513 568 522 0.068 316 331 381 432 261 351 0.208 459 456 460 464 460 0.0072
Total suspended solids mg/L - - - <1.0 1.6 <1.0 5.4 2.0 1.1 12 <1.0 1.4 1.5 1.6 1.3 0.2 <1.0 <1.0 <1.0 <1.0 <1 0
Total organic carbon mg/L - - - 0.61 <0.5 <0.5 0.88 0.5 0.36 1.4 0.97 0.96 0.71 2.9 1.4 0.74 0.75 0.88 <0.5 0.53 0.6 0.3
Dissolved organic carbon mg/L - - - <0.5 <0.5 0.65 0.94 0.52 0.4 1.2 0.78 0.94 0.69 <0.5 0.67 0.28 0.62 0.98 <0.5 <0.5 0.53 0.43
Turbidity NTU - - - 0.32 0.29 0.42 1.8 0.7 1.0 0.93 0.49 0.63 0.49 0.85 0.62 0.3 0.25 0.32 0.40 0.47 0.36 0.27
Conductivity μS/cm - - - 419 706 725 770 655 0.24 481 549 585 615 366 529 0.21 585 661 658 688 648 0.068
Oxidation-reduction potential mV - - - 433 371 379 419 401 0.075 394 373 451 296 339 365 0.18 454 398 414 405 418 0.06
Acidity To pH 8.3, as CaCO3 mg/L - - - 2.3 1.7 3.7 2.7 2.6 0.32 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 <1.0 <1.0 <1.0 <1.0 0
Bicarbonate alkalinity, as CaCO3 mg/L - - - 185 200 182 179 187 0.05 151 157 163 165 128 153 0.112 172 171 183 187 178 0.045
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 5.4 <1.0 4.2 2.2 3.1 1 3.0 3.8 <1.0 <1.0 2.0 0.73
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 0
Calcium mg/L - - - 93 90 101 102 96 0.062 66 73 78 81 53 71 0.179 85 86 85 104 90 0.1
Chloride mg/L 150 600 - 2.6 2.6 2.9 4.4 3.1 0.27 1.6 0.98 1.2 1.3 0.56 1.0 0.32 2.2 1.9 2.0 2.1 2.0 0.065
Fluoride mg/L - 1.5 - 1.9(b) - 0.17 0.14 0.098 0.16 0.14 0.22 0.18 0.15 0.20 0.22 0.25 0.21 0.22 0.19 0.19 0.19 0.17 0.18 0.042
Magnesium mg/L - - - 35 36 35 42 37 0.088 24 27 28 31 16 25 0.267 35 33 35 39 36 0.064
Potassium mg/L - - - 0.93 0.99 0.91 1.1 0.98 0.087 0.74 0.89 0.92 1.0 0.52 0.83 0.257 0.89 0.90 0.90 0.99 0.92 0.051
Sodium mg/L - - - 7.8 8.0 7.7 10 8.4 0.13 4.6 4.7 4.8 5.4 2.3 4.3 0.32 6.3 6.0 6.5 7.6 6.6 0.1
Sulphate mg/L 309 - 429(b, c) - 309 - 481(b) 197 200 222 225 211 0.069 110 128 149 166 70 128 0.327 187 183 195 208 193 0.057
Major anion sum meq/L - - - 8.0 8.4 8.5 8.5 8.4 0.028 5.4 6.0 6.5 7.0 4.1 5.9 0.211 7.6 7.5 7.9 8.3 7.8 0.045
Major cation sum meq/L - - - 7.9 7.9 8.3 9.0 8.3 0.066 5.5 6.1 6.4 6.8 4.0 5.8 0.214 7.4 7.3 7.4 8.7 7.7 0.089
Nutrients
Nitrate mg-N/L 3.0 33 4.9 - 13(d) 1.8 1.7 2.0 2.2 1.9 0.098 0.92 0.89 1.00 1.1 0.58 0.89 0.25 1.4 1.5 1.5 1.7 1.5 0.066
Nitrite mg-N/L 0.020 - 0.060(e) 0.060 - 0.18(e) - <0.001 <0.005 <0.001 0.0034 0.0017 1.14 0.0012 0.0014 0.0014 0.0021 0.0011 0.0015 0.28 0.0012 <0.001 <0.001 <0.001 0.00068 0.15
Total ammonia mg-N/L 0.74 - 1.8(f) 3.8 - 11(g) - <0.005 0.0070 0.0061 0.026 0.01 1.0 0.0090 0.011 0.012 0.0068 0.0098 0.0098 0.2 <0.005 0.016 0.0079 0.0064 0.0081 0.58
Total Kjeldahl nitrogen mg-N/L - - - 0.15 0.18 0.20 0.31 0.21 0.33 0.13 0.29 0.16 0.49 0.12 0.27 0.63 0.30 0.44 0.25 0.21 0.3 0.33
Orthophosphate mg-P/L - - - 0.0034 0.0030 0.0033 0.0040 0.0034 0.12 <0.001 <0.001 0.0018 0.0013 0.0017 0.0013 0.28 0.0022 0.0022 0.0023 0.0029 0.0024 0.14
Phosphorus mg-P/L - - - 0.0037 0.0047 0.0042 0.014 0.0067 0.74 0.0023 <0.002 0.0043 0.0022 0.52 0.0059 <0.002 0.0030 0.0027 0.0032 0.55
Total Metals
Aluminum mg/L - - - <0.003 <0.003 <0.003 0.097 0.025 1.9 0.035 0.010 0.0096 0.0065 0.031 0.014 0.8 0.069 0.0043 0.0078 0.039 0.03 1.0
Antimony mg/L 0.0090 - - 0.00017 0.00013 0.00014 0.00017 0.00015 0.14 0.00011 0.00014 0.00014 0.00014 0.00012 0.00014 0.07 0.00013 0.00012 0.00012 0.00011 0.00012 0.068
Arsenic mg/L - 0.0050 - 0.00021 0.00021 0.00020 0.00030 0.00023 0.2 0.00019 0.00029 0.00028 0.00026 0.00052 0.00034 0.36 0.00025 0.00021 0.00022 0.00027 0.00024 0.12
Barium mg/L 1.0 - - 0.080 0.085 0.085 0.086 0.084 0.033 0.062 0.059 0.070 0.075 0.031 0.058 0.335 0.065 0.067 0.072 0.072 0.069 0.056
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0
Boron mg/L 1.2 - - 0.016 0.017 0.017 0.019 0.017 0.073 0.014 0.015 0.016 0.015 <0.01 0.013 0.212 0.014 0.013 0.013 0.012 0.013 0.063
Cadmium mg/L - - - 0.000022 0.000017 0.000016 0.000038 0.000023 0.45 0.000020 0.000012 0.000016 0.000023 0.000022 0.000018 0.27 0.000021 0.000026 0.000019 0.000021 0.000022 0.13
Calcium mg/L - - - 86 95 95 108 96 0.093 66 77 75 82 50 71 0.204 91 93 101 89 94 0.057
Chromium mg/L 0.0010(h) - - 0.00018 0.00017 0.00020 0.00030 0.00021 0.28 0.00020 0.00024 0.00021 0.00025 0.00028 0.00025 0.12 0.00036 0.00019 0.00023 0.00021 0.00025 0.31
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 0.00066 0.0002 1.4 0.00014 0.00016 0.00016 0.00013 0.00021 0.00017 0.2 0.00034 0.00018 0.00016 0.00032 0.00025 0.37
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 0.10 0.029 1.6 0.045 0.011 0.010 <0.01 0.035 0.015 0.8 0.080 <0.01 0.013 0.042 0.035 0.93
Lead mg/L 0.0092 - 0.020(b) 0.15 - 0.42(b) - <0.00005 <0.00005 <0.00005 0.000084 0.00004 0.43 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 0.000057 <0.00005 <0.00005 <0.00005 0.000033 0.11
Lithium mg/L - - - 0.0088 0.0098 0.0095 0.012 0.010 0.12 0.0070 0.0080 0.0081 0.0083 0.0043 0.0072 0.27 0.0087 0.0086 0.0090 0.0087 0.0088 0.02
Magnesium mg/L - - - 32 36 35 42 36 0.12 24 25 29 31 16 25 0.27 32 36 35 34 34 0.046
Manganese mg/L 1.3 - 2.5(b) 2.3 - 3.4(b) - 0.00041 0.00036 0.00052 0.0065 0.0019 1.6 0.0018 0.0020 0.0026 0.0020 0.0030 0.0024 0.2 0.0042 0.0013 0.0013 0.0033 0.0025 0.58
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 0.00000061 0.00000034 0.16 0.00000054 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0.00000057 <0.0000005 <0.0000005 0.00000033 0.11
Molybdenum mg/L 1.0 2.0 - 0.0012 0.0013 0.0014 0.0015 0.0013 0.12 0.00092 0.00085 0.00082 0.00084 0.00077 0.00082 0.04 0.00086 0.00087 0.00087 0.00087 0.00087 0.0067
Nickel mg/L 0.005(i) - - 0.0021 0.0022 0.0026 0.0044 0.0028 0.38 0.0011 0.0041 0.0043 0.0038 0.0028 0.0038 0.18 0.0051(Mn) 0.0052(Mn) 0.0045 0.0051(Mn) 0.0051(Mn) 0.067
Potassium mg/L - - - 0.87 0.89 0.94 1.1 0.94 0.095 0.73 0.83 0.96 1.00 0.49 0.82 0.284 0.92 0.89 0.96 0.99 0.94 0.049
Selenium mg/L 0.0020 - 0.019 0.0049(Mn) 0.0052(Mn) 0.0051(Mn) 0.0058(Mn) 0.0053(Mn) 0.074 0.0043(Mn) 0.0040(Mn) 0.0040(Mn) 0.0047(Mn) 0.0027(Mn) 0.0039(Mn) 0.217 0.0054(Mn) 0.0055(Mn) 0.0059(Mn) 0.0052(Mn) 0.0055(Mn) 0.054
Silicon mg/L - - - 1.8 2.0 2.0 2.2 2.0 0.086 1.8 1.9 1.9 1.9 1.6 1.8 0.101 2.0 1.8 1.8 2.0 1.9 0.05
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0
Sodium mg/L - - - 6.9 7.6 7.7 10 8.1 0.18 5.2 4.6 5.1 5.5 2.3 4.4 0.33 6.2 6.4 6.0 7.1 6.4 0.072
Strontium mg/L - - - 0.30 0.31 0.31 0.34 0.32 0.058 0.21 0.23 0.25 0.26 0.15 0.22 0.216 0.26 0.26 0.27 0.27 0.27 0.028
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 0.000015 0.0000075 0.22 <0.00001 0.000022 0.000017 0.000018 0.000043 0.000025 0.49 0.000020 0.000014 0.000012 0.000014 0.000015 0.23
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 0.00041 <0.0001 0.00014 1.1
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 0
Uranium mg/L 0.0085 - - 0.0020 0.0021 0.0021 0.0024 0.0021 0.081 0.0015 0.0015 0.0015 0.0015 0.0011 0.0014 0.138 0.0019 0.0019 0.0020 0.0020 0.0019 0.039
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0
Zinc mg/L 0.062 - 0.19 0.088 - 0.29 - <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 0
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 0
Antimony mg/L - - - 0.00012 0.00013 0.00014 0.00015 0.00014 0.096 0.00012 0.00012 0.00013 0.00013 <0.0001 0.00011 0.118 0.00011 0.00012 0.00011 0.00011 0.00011 0.044
Arsenic mg/L - - - 0.00022 0.00020 0.00019 0.00021 0.00021 0.063 0.00019 0.00031 0.00023 0.00024 0.00050 0.00032 0.391 0.00022 0.00022 0.00018 0.00024 0.00022 0.12
Barium mg/L - - - 0.087 0.089 0.079 0.085 0.085 0.047 0.056 0.057 0.062 0.075 0.032 0.056 0.321 0.063 0.065 0.073 0.071 0.068 0.071
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0
Boron mg/L - - - 0.016 0.015 0.015 0.017 0.016 0.061 0.013 0.014 0.014 0.017 <0.01 0.013 0.209 0.014 0.013 0.012 0.014 0.013 0.072
Cadmium mg/L 0.00030 - 0.00046(b) 0.00097 - 0.0026(b) 0.00020 - 0.00032(k) 0.000017 0.000020 0.000016 0.000021 0.000018 0.13 0.000011 0.000013 0.000017 0.000020 0.0000063 0.000014 0.41 0.000014 0.000016 0.000014 0.000022 0.000017 0.21
Chromium mg/L - - - 0.00020 0.00018 0.00015 0.00018 0.00018 0.12 0.00017 0.00019 0.00016 0.00016 0.00025 0.00019 0.22 0.00025 0.00017 0.00019 0.00016 0.00019 0.21
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.00011 <0.0001 <0.0001 <0.0001 0.000065 0 0.00017 0.00015 0.00013 0.00015 0.00015 0.11
Copper mg/L 0.0002 - 0.0008(l) 0.0011 - 0.0048(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0002 0.00042 0.00021(Mn) 0.00051(Mn) 0.00031 0.5
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0
Lithium mg/L - - - 0.0098 0.0085 0.0094 0.011 0.0098 0.12 0.0066 0.0081 0.0083 0.0089 0.0042 0.0074 0.29 0.0080 0.0083 0.0076 0.0092 0.0083 0.082
Manganese mg/L - - - 0.00021 0.00025 0.00029 <0.0001 0.0002 0.41 0.00025 0.00061 0.00077 0.0010 0.00080 0.00081 0.22 0.0010 0.00092 0.00079 0.00076 0.00087 0.14
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0
Molybdenum mg/L - - - 0.0012 0.0012 0.0013 0.0015 0.0013 0.088 0.00092 0.00084 0.00091 0.00090 0.00075 0.00085 0.087 0.00084 0.00085 0.00084 0.00088 0.00085 0.025
Nickel mg/L - - - 0.0020 0.0023 0.0024 0.0037 0.0026 0.29 0.0019 0.0040 0.0039 0.0037 0.0022 0.0035 0.24 0.0047 0.0048 0.0040 0.0052 0.0047 0.11
Selenium mg/L - - - 0.0057 0.0053 0.0053 0.0070 0.0058 0.14 0.0044 0.0043 0.0041 0.0046 0.0027 0.0039 0.21 0.0064 0.0054 0.0059 0.0060 0.0059 0.066
Silicon mg/L - - - 1.9 2.0 1.9 1.9 1.9 0.03 1.7 1.9 1.9 1.9 1.5 1.8 0.111 1.8 1.8 1.6 1.8 1.7 0.047
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0
Strontium mg/L - - - 0.30 0.33 0.33 0.33 0.32 0.043 0.20 0.23 0.26 0.27 0.15 0.22 0.244 0.27 0.26 0.28 0.30 0.27 0.073
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 0.000010 0.000020 0.000018 0.000017 0.000037 0.000023 0 0.000010 0.000013 0.000011 0.000013 0.000012 0.13
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 0
Uranium mg/L - - - 0.0020 0.0021 0.0021 0.0023 0.0021 0.068 0.0013 0.0014 0.0016 0.0015 0.0011 0.0014 0.15 0.0018 0.0017 0.0017 0.0020 0.0018 0.057
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 0.0013 0.0007 0 0.0010 0.0012 0.0012 0.0011 0.0011 0.085
∑ Toxic Units
WQGs - - - - 5.08 5.15 3.78 4.43 4.13 - 2.51 3.56 3.40 4.00 4.68 3.54 - 3.82 3.70 4.07 5.81 3.93 -
WQGs/EVWQP Benchmarks - - - - 4.59 4.70 3.25 3.84 3.61 - 2.30 3.35 3.15 3.72 4.58 3.33 - 3.44 3.32 3.67 5.36 3.53 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (163 to 428 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (163 to 428 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) =  guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.56 to 4.37 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.

(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.6 to 8.2). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (163 to 428 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.

BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Guidelines for the protection of Aquatic Life

30-day mean
(BC ENV)

Maximum
(BC ENV)

Parameter Unit

Q1 Q3 Q4

EVWQP 
Benchmarks

Feb 26
(C. dubia ) Mar 05 Mar 12 Mar 19

Nov 12, 19, 26, Dec 3
(H. azteca )

Feb 26, Mar 5, 12, 19
(H. azteca ) May 7

(C. dubia ) Dec 03Aug 20
(C. dubia ) Aug 27 Sep 10

Aug 20, 27, Sep 3, 10
(H. azteca )

Nov 26Sep 03 Nov 12
(C. dubia ) Nov 19

(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.74 mg-N/L) is based on the combination of field pH (8.2) and water temperature (7.4°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The 
guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (3.83 mg-N/L) is based on the combination of field pH (8.2) and water temperature (7.4°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The 
guideline is calculated based on the individual field pH and temperature measurements for each sample.

BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = 
nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).
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Table C-14: Water Quality Screening for 2019 Chronic Toxicity Tests at EV_MC2
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 7.9 8.0 8.1 8.0 7.8 8.0 0.01 8.0 7.8 8.1 8.1 7.9 8.0 0.02 8.0 7.8 7.7 7.9 8.2 7.9 0.02 7.9 0.02 8.0 7.9 7.9 8.1 8.0 8.0 0.01 8.0 0.01
Temperature °C - - - 0.60 0.40 0.50 1.4 2.2 1.0 0.75 4.0 5.4 4.3 5.4 6.4 5.1 0.19 11 8.0 9.2 8.4 9.0 9.1 0.14 9.1 0.12 0.30 3.2 0.90 0.50 0.70 1.2 1.09 1.1 1.06
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.1 8.2 8.2 8.2 0.0055 8.3 8.0 8.2 8.3 8.1 8.2 0.0159 8.5 8.3 8.4 8.3 8.2 8.4 0.0114 8.3 0.0137 8.3 8.3 8.2 8.1 8.4 8.2 0.0116 8.3 0.014
Hardness, as CaCO3 mg/L - - - 321 366 355 327 359 346 0.059 179 107 152 138 123 140 0.197 281 289 312 249 266 283 0.092 279 0.085 317 285 312 283 320 299 0.059 303 0.059
Total alkalinity, as CaCO3 mg/L 20(a) - - 188 197 183 180 181 186 0.038 120 79 117 103 88 101 0.175 168 174 180 156 177 170 0.06 171 0.055 185 167 184 156 193 173 0.081 177 0.085
Total dissolved solids mg/L - - - 385 446 442 421 446 428 0.061 213 127 191 163 136 166 0.219 304 330 387 313 353 334 0.112 337 0.099 388 341 394 338 381 365 0.082 368 0.073
Total suspended solids mg/L - - - 1.0 2.3 <1.0 1.9 <1.0 1.2 0.5 4.0 54 4.0 8.1 20 18 1.18 <1.0 1.6 2.2 5.5 1.0 2.5 0.82 2.2 0.87 1.0 1.7 <1.0 <1.0 <1.0 0.93 0.38 0.84 0.4
Total organic carbon mg/L - - - 1.6 0.58 0.84 0.99 1.3 1.1 0.37 2.3 4.3 2.6 2.4 2.3 2.8 0.31 1.3 0.88 0.91 0.94 0.88 1.0 0.17 0.97 0.16 0.81 0.84 <0.5 0.88 <0.5 0.7 0.25 0.61 0.313
Dissolved organic carbon mg/L - - - 1.4 0.63 0.66 1.2 1.4 1.1 0.36 1.7 3.9 2.3 2.0 2.3 2.4 0.35 1.4 0.81 0.95 0.99 0.80 1.0 0.24 0.99 0.25 0.75 0.88 <0.5 0.81 <0.5 0.67 0.25 0.59 0
Turbidity NTU - - - 1.0 0.33 1.0 2.1 0.74 1.0 0.62 2.2 30 1.7 4.3 11 9.8 1.21 0.68 0.45 0.60 1.4 0.49 0.78 0.54 0.72 0.54 0.34 0.56 0.25 0.21 0.17 0.34 0.46 0.31 0.5
Conductivity μS/cm - - - 600 669 645 609 632 631 0.044 359 197 324 288 214 276 0.252 509 520 565 468 498 516 0.077 512 0.069 519 516 567 495 590 524 0.058 537 0.073
Oxidation-reduction potential mV - - - 347 395 423 436 317 384 0.13 416 418 432 440 338 409 0.1 328 462 458 444 454 423 0.15 429 0.13 356 463 459 414 446 423 0.12 428 0.1
Acidity To pH 8.3, as CaCO3 mg/L - - - 2.7 2.0 2.2 <1.0 <2.0 1.7 0.37 <1.0 3.3 1.8 2.2 1.1 1.8 0.53 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <1.0 0.0 <1.0 <1.0 <1.0 2.0 1.6 0.88 0.57 1.0 0.45
Bicarbonate alkalinity, as CaCO3 mg/L - - - 188 197 183 180 181 186 0.038 119 79 117 103 88 101 0.173 160 171 175 153 177 165 0.061 167 0.062 181 166 184 156 178 172 0.076 173 0.068
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 1.2 <1.0 <1.0 <1.0 <1.0 0.64 0 7.6 3.6 4.4 2.4 <1.0 4.5 0 3.7 1 3.8 <1.0 <1.0 <1.0 14 1.3 1 3.9 1.5
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.05 0.24 0.15 <0.05 <0.05 0.093 0.9 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 <0.05 0.062 <0.05 <0.05 0.034 0.2 0.032 0.2 0.061 <0.05 0.056 <0.05 <0.05 0.042 0.1 0.038 0
Calcium mg/L - - - 76 86 86 78 77 80 0.061 46 29 38 35 32 36 0.179 68 69 73 61 65 67 0.077 67 0.068 74 70 76 70 79 72 0.042 74 0.053
Chloride mg/L 150 600 - 3.6 4.2 4.8 5.2 0.99 3.8 0.44 2.2 0.56 1.7 1.4 0.97 1.4 0.47 2.7 2.7 3.4 1.9 2.4 2.7 0.22 2.6 0.2 4.4 3.2 4.1 3.0 3.8 3.7 0.18 3.7 0
Fluoride mg/L - 1.3 - 1.9(b) - 0.14 0.13 0.052 0.14 0.21 0.13 0.42 0.12 0.094 0.12 0.10 0.11 0.11 0.09 0.12 0.16 0.15 0.21 0.13 0.16 0.24 0.15 0.22 0.15 0.14 0.16 0.095 0.16 0.14 0.22 0.14 0.2
Magnesium mg/L - - - 32 37 34 32 41 35 0.11 16 8.3 14 12 11 12 0.24 27 29 32 24 25 28 0.12 27 0.11 32 27 30 26 30 29 0.1 29 0.087
Potassium mg/L - - - 0.91 1.1 1.1 1.0 0.75 0.97 0.15 0.66 0.46 0.60 0.51 0.45 0.54 0.17 0.92 0.87 1.0 0.85 0.79 0.91 0.08 0.89 0.09 0.97 0.84 0.91 0.86 0.94 0.89 0.06 0.9 0.058
Sodium mg/L - - - 3.9 3.8 4.2 4.6 1.3 3.6 0.36 2.6 1.2 2.1 1.7 1.6 1.8 0.28 3.2 3.5 3.7 3.1 3.0 3.4 0.08 3.3 0.09 4.0 3.7 4.0 3.7 3.8 3.8 0.05 3.8 0.041
Sulphate mg/L 309 - 429(b, c) - 309 - 481(b) 129 164 160 128 174 151 0.14 61 21 50 42 29 40 0.4 98 106 124 91 99 105 0.13 104 0.12 134 112 129 110 132 121 0.1 123 0.093
Major anion sum meq/L - - - 6.7 7.7 7.3 6.5 7.4 7.1 0.068 3.8 2.1 3.5 3.0 2.4 2.9 0.243 5.6 5.9 6.4 5.2 5.7 5.7 0.09 5.7 0.078 6.8 5.9 6.6 5.6 6.9 6.2 0.09 6.3 0.09
Major cation sum meq/L - - - 6.6 7.5 7.3 6.8 7.3 7.1 0.055 3.7 2.2 3.1 2.8 2.5 2.9 0.199 5.8 6.0 6.4 5.1 5.5 5.8 0.091 5.8 0.084 6.5 5.9 6.4 5.8 6.6 6.2 0.06 6.3 0.059
Nutrients
Nitrate mg-N/L 3.0 33 1.5 - 6.9(d) 2.0 2.8 2.8 1.9 0.89 2.1 0.38 0.61 0.23 0.62 0.52 0.41 0.48 0.34 1.2 1.4 1.7 1.1 1.3 1.4 0.2 1.3 0.18 1.8 1.6 1.8 1.5 2.1 1.7 0.09 1.8 0.13
Nitrite mg-N/L 0.020 - 0.080(e) 0.060 - 0.24(e) - 0.0017 0.0061 0.0030 0.0032 <0.001 0.0029 0.68 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0 0.0024 0.0018 0.0018 0.0012 0.0016 0.0018 0.27 0.0018 0.25 0.0014 0.0015 0.0062 0.0095 <0.001 0.0047 0.85 0.0038 0.99
Total ammonia mg-N/L 0.37 - 2.1(f) 1.9 - 11(g) - 0.023 0.015 0.058 0.010 0.016 0.025 0.78 <0.005 0.0088 0.0099 0.019 <0.005 0.0086 0.68 0.013 0.011 0.019 0.010 0.021 0.013 0.29 0.015 0.32 0.010 0.012 0.010 0.0097 0.012 0.01 0.07 0.011 0.08
Total Kjeldahl nitrogen mg-N/L - - - 0.23 0.28 0.26 0.22 0.25 0.25 0.11 0.36 0.30 0.15 <0.05 0.24 0.21 0.58 0.46 0.21 0.95 0.89 0.44 0.63 0.56 0.59 0.53 0.40 0.45 0.27 0.20 0.23 0.33 0.35 0.31 0.35
Orthophosphate mg-P/L - - - 0.0039 0.0041 0.0050 0.0057 0.0078 0.0053 0.3 <0.001 0.016 0.0095 0.0097 0.011 0.0092 0.57 0.0016 0.0023 0.0018 0.0021 0.0027 0.002 0.16 0.0021 0.2 0.0038 0.0022 0.0028 0.0028 0.0035 0.0029 0.23 0.003 0.21
Phosphorus mg-P/L - - - 0.0056 0.0050 0.0070 0.0094 0.0097 0.0073 0.29 0.0047 0.080 0.020 0.033 0.03 1.01 0.0026 0.0036 0.0028 0.010 0.0032 0.0049 0.77 0.0045 0.73 0.0035 0.0024 0.0031 0.0028 0.0050 0.003 0.16 0.0034 0
Total Metals
Aluminum mg/L - - - <0.003 <0.003 0.026 0.069 0.026 0.025 1.1 0.084 0.60 0.087 0.17 0.27 0.24 0.9 0.0066 0.0070 0.0063 0.056 0.0038 0.019 1.3 0.016 1.4 0.0037 0.0095 <0.003 0.0056 0.0040 0.0051 0.6 0.0049 0.54
Antimony mg/L 0.0090 - - <0.0001 0.00013 0.00013 <0.0001 <0.0001 0.000082 0.2 0.00010 0.00011 <0.0001 <0.0001 <0.0001 0.000072 0.06 0.00011 0.00012 0.00012 0.00011 0.00010 0.00012 0.05 0.00011 0.07 0.00010 0.00010 0.00011 <0.0001 0.00011 0.00009 0.06 0.000094 0
Arsenic mg/L - 0.0050 - 0.00016 0.00014 0.00016 0.00019 0.00021 0.00017 0.16 0.00018 0.00049 0.00023 0.00027 0.00036 0.00031 0.4 0.00016 0.00018 0.00018 0.00027 0.00020 0.0002 0.25 0.0002 0.22 0.00015 0.00015 0.00015 0.00018 0.00016 0.00016 0.1 0.00016 0.08
Barium mg/L 1.0 - - 0.11 0.12 0.12 0.12 0.058 0.1 0.25 0.084 0.073 0.070 0.056 0.050 0.067 0.2 0.10 0.11 0.12 0.098 0.10 0.11 0.08 0.11 0.08 0.11 0.10 0.11 0.11 0.11 0.11 0.03 0.11 0.036
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0.000043 <0.00002 <0.00002 <0.00002 0.000017 1 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - 0.011 0.013 0.012 0.011 <0.01 0.01 0.11 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 0.012 0.011 0.012 0.011 0.011 0.012 0.05 0.011 0.05 0.012 0.011 0.012 <0.01 0.012 0.01 0.1 0.01 0
Cadmium mg/L - - - 0.000024 0.000018 0.000033 0.000032 0.000015 0.000024 0.32 0.000033 0.00014 0.000033 0.000042 0.000063 0.000063 0.73 0.000027 0.000043 0.000031 0.000034 0.000023 0.000034 0.19 0.000032 0.23 0.000025 0.000031 0.000024 0.000021 0.000026 0.000025 0.17 0.000025 0.15
Calcium mg/L - - - 74 89 79 73 79 79 0.081 47 28 40 37 32 37 0.196 63 71 80 61 70 69 0.128 69 0.111 75 73 76 64 75 72 0.076 72 0.067
Chromium mg/L 0.0010(h) - - 0.00013 0.00015 0.00016 0.00024 0.00018 0.00017 0.24 0.00025 0.00096 0.00026 0.00043 0.00054 0.00049 0.6 0.00018 0.00017 0.00026 0.00025 0.00014 0.00022 0.22 0.0002 0.26 0.00014 0.00016 0.00014 0.00019 0.00014 0.00016 0.15 0.00015 0.142
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.00060 <0.0001 0.00018 0.00031 0.00024 1 <0.0001 <0.0001 <0.0001 0.00013 <0.0001 0.00007 0 0.000066 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0.0014 <0.0005 <0.0005 0.00056 0.00054 1 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Iron mg/L - 1.0 - <0.01 <0.01 0.024 0.050 0.026 0.022 0.74 0.062 0.65 0.086 0.16 0.33 0.26 0.94 0.014 0.015 0.014 0.063 0.011 0.027 0.92 0.023 0.95 <0.01 0.016 <0.01 0.011 0.010 0.0093 0.31 0.0094 0
Lead mg/L 0.0064 - 0.020(b) 0.079 - 0.42(b) - <0.00005 <0.00005 <0.00005 0.000070 <0.00005 0.000034 0.26 <0.00005 0.00065 0.000069 0.00012 0.00023 0.00022 1.14 <0.00005 <0.00005 <0.00005 0.000060 <0.00005 0.000034 0.15 0.000032 0.14 <0.00005 <0.00005 <0.00005 0.000079 <0.00005 0.000039 0.38 0.000036 0
Lithium mg/L - - - 0.011 0.018 0.017 0.012 0.0056 0.013 0.4 0.0067 0.0029 0.0049 0.0051 0.0040 0.0047 0.3 0.0089 0.010 0.012 0.0086 0.010 0.010 0.16 0.01 0.14 0.014 0.012 0.013 0.0099 0.014 0.012 0.14 0.012 0.142
Magnesium mg/L - - - 29 36 35 29 38 33 0.13 16 8.9 14 12 9.9 12 0.23 25 26 30 24 24 26 0.1 26 0.1 30 26 30 26 33 28 0.08 29 0.103
Manganese mg/L 1.0 - 2.6(b) 1.6 - 3.4(b) - 0.0013 0.0014 0.0024 0.0032 0.013 0.0043 1.2 0.0021 0.027 0.0034 0.0055 0.011 0.0096 1.0 0.0021 0.0020 0.0023 0.0052 0.0018 0.0029 0.5 0.0027 0.5 0.0015 0.0013 0.0013 0.0014 0.0012 0.0014 0.0 0.0013 0.08
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 0.00000051 0.00000068 0.00000039 0.2 0.0000012 0.0000064 0.0000021 0.0000023 0.0000026 0.0000029 0.69 <0.0000005 <0.0000005 <0.0000005 0.00000057 <0.0000005 0.00000033 0.11 0.00000031 0.1 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.00088 0.0012 0.0011 0.00085 0.00083 0.00097 0.17 0.00072 0.00045 0.00060 0.00057 0.00046 0.00056 0.2 0.00079 0.00090 0.00093 0.00084 0.00086 0.00086 0.07 0.00086 0.06 0.0010 0.00093 0.00086 0.00079 0.00095 0.00089 0.1 0.00091 0.091
Nickel mg/L 0.005(i) - - 0.00072 0.0023 0.0023 0.00080 0.00052 0.0013 0.67 0.00097 0.0024 0.0011 0.0016 0.0014 0.0015 0.36 0.0011 0.0010 0.0012 0.0015 0.00083 0.0012 0.16 0.0011 0.21 0.0016 0.0011 0.00092 0.00078 0.0013 0.0011 0.34 0.0011 0
Potassium mg/L - - - 0.83 1.1 1.1 1.0 0.75 0.95 0.17 0.66 0.62 0.57 0.55 0.52 0.58 0.1 0.82 0.84 0.99 0.85 0.82 0.88 0.09 0.86 0.08 0.94 0.86 0.89 0.86 0.95 0.89 0.04 0.9 0.047
Selenium mg/L 0.0020 - 0.019 0.016(Mn) 0.022(Mn, E) 0.022(Mn, E) 0.016(Mn) 0.030(Mn, E) 0.021(Mn, E) 0.27 0.0051(Mn) 0.0017 0.0043(Mn) 0.0038(Mn) 0.0028(Mn) 0.0035(Mn) 0.38 0.011(Mn) 0.012(Mn) 0.015(Mn) 0.0089(Mn) 0.011(Mn) 0.012(Mn) 0.22 0.012(Mn) 0.19 0.014(Mn) 0.011(Mn) 0.014(Mn) 0.013(Mn) 0.016(Mn) 0.013(Mn) 0.11 0.014(Mn) 0.13
Silicon mg/L - - - 2.3 2.6 2.6 2.7 1.9 2.4 0.12 1.8 2.6 2.2 2.2 2.2 2.2 0.13 2.2 2.4 2.4 2.3 2.3 2.3 0.05 2.3 0.04 2.4 2.2 2.5 2.6 2.6 2.4 0.06 2.5 0.058
Silver mg/L 0.000050 - 0.0015(b) 0.00010 - 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0.000034 <0.00001 <0.00001 <0.00001 0.00001 1 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 3.6 4.2 4.1 4.4 1.3 3.5 0.36 2.6 1.1 2.0 1.8 1.3 1.8 0.33 3.0 3.0 3.5 2.9 3.0 3.1 0.08 3.1 0.07 4.0 3.5 3.8 3.9 4.0 3.8 0.06 3.9 0.058
Strontium mg/L - - - 0.18 0.23 0.20 0.17 0.11 0.18 0.24 0.12 0.074 0.098 0.092 0.076 0.092 0.2 0.16 0.16 0.18 0.16 0.18 0.16 0.05 0.17 0.06 0.19 0.18 0.18 0.17 0.19 0.18 0.04 0.18 0.048
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0.000039 <0.00001 0.000012 0.000021 0.000016 1 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0013 0.0020 0.0017 0.0015 0.0023 0.0017 0.25 0.00065 0.00039 0.00057 0.00049 0.00040 0.0005 0.22 0.0011 0.0011 0.0012 0.0012 0.0011 0.0012 0.06 0.0011 0.06 0.0014 0.0013 0.0014 0.0012 0.0014 0.0013 0.08 0.0014 0.073
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 0.00054 0.0025 0.00059 0.00088 0.0015 0.0012 1 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.013 - 0.19 0.039 - 0.31 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0.0066 <0.003 <0.003 0.0033 0.0029 1 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 0.0076 0.041 0.0096 0.015 0.014 0.017 1 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - <0.0001 0.00012 0.00014 <0.0001 <0.0001 0.000082 0.22 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 0.00011 0.00010 0.00011 0.00011 <0.0001 0.00011 0.05 0.000096 0.06 0.00011 0.00010 <0.0001 <0.0001 0.00010 0.000078 0.06 0.000082 0
Arsenic mg/L - - - 0.00015 <0.0001 0.00015 0.00014 0.00019 0.00014 0.24 0.00018 0.00022 0.00018 0.00023 0.00020 0.0002 0.11 0.00019 0.00018 0.00016 0.00024 0.00017 0.00019 0.18 0.00019 0.17 0.00016 0.00013 0.00022 0.00013 0.00014 0.00016 0.27 0.00016 0
Barium mg/L - - - 0.12 0.12 0.12 0.13 0.055 0.11 0.28 0.083 0.056 0.064 0.052 0.046 0.06 0.24 0.11 0.11 0.11 0.096 0.10 0.11 0.07 0.11 0.07 0.12 0.10 0.12 0.11 0.11 0.11 0.06 0.11 0.052
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - 0.011 0.012 0.012 0.011 <0.01 0.01 0.08 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 0.012 0.012 0.012 <0.01 0.011 0.01 0.1 0.01 0.09 0.010 0.010 0.011 <0.01 0.010 0.009 0.06 0.0092 0
Cadmium mg/L 0.00021 - 0.00046(b) 0.00057 - 0.0028(b) 0.00013 - 0.00032( 0.000020 0.000023 0.000020 0.000026 0.000015 0.000021 0.2 0.000016 0.000029 0.000022 0.000021 0.000019 0.000021 0.24 0.000023 0.000021 0.000022 0.000012 0.000018 0.000019 0.27 0.000019 0.24 0.000020 0.000027 0.000025 0.000018 0.000018 0.000022 0.19 0.000022 0.19
Chromium mg/L - - - 0.00013 0.00016 0.00011 0.00011 <0.0001 0.00011 0.21 <0.0007 0.00019 0.00013 0.00014 0.00016 0.00019 1.26 0.00013 0.00012 0.00016 0.00015 0.00014 0.00014 0.13 0.00014 0.11 0.00012 0.00013 0.00025 0.00020 0.00013 0.00018 0.35 0.00017 0.34
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L 0.00020 - 0.0017(l) 0.0017 - 0.0104(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 0.0003 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.00020 0.0003 <0.0002 <0.00020 <0.0002 0.00016 0 0.00015 0.4
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0.033 <0.01 <0.01 <0.01 0.011 1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 0 0.0062 0.07
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.00
Lithium mg/L - - - 0.011 0.017 0.017 0.011 0.0052 0.012 0.39 0.0061 0.0024 0.0047 0.0050 0.0038 0.0044 0.32 0.011 0.011 0.012 0.0089 0.0094 0.011 0.12 0.01 0.12 0.013 0.012 0.013 0.010 0.014 0.012 0.12 0.012 0.12
Manganese mg/L - - - 0.0012 0.0012 0.0015 0.0021 0.012 0.0037 1.3 0.00026 0.0014 0.00053 0.00095 0.0010 0.00084 0.5 0.00061 0.00087 0.00085 0.00040 0.00066 0.00068 0.3 0.00068 0.3 0.0012 0.00087 0.0012 0.0011 0.00088 0.0011 0.2 0.0011 0.17
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.00086 0.0011 0.0011 0.00085 0.00075 0.00093 0.17 0.00068 0.00044 0.00059 0.00055 0.00045 0.00054 0.19 0.00096 0.00088 0.00090 0.00088 0.00080 0.00091 0.04 0.00088 0.07 0.00093 0.00088 0.00089 0.00082 0.00096 0.00088 0.05 0.0009 0.06
Nickel mg/L - - - 0.00072 0.0023 0.0020 0.00062 0.00058 0.0013 0.68 0.00096 0.00084 0.00097 0.0012 0.0010 0.00099 0.12 0.0011 0.00091 0.0010 0.00095 0.00074 0.0010 0.08 0.00094 0.14 0.0016 0.0011 0.00093 0.00072 0.0011 0.0011 0.36 0.0011 0
Selenium mg/L - - - 0.020 0.024 0.021 0.018 0.033 0.023 0.26 0.0058 0.0017 0.0046 0.0043 0.0033 0.0039 0.39 0.013 0.015 0.017 0.0098 0.011 0.013 0.22 0.013 0.21 0.015 0.013 0.014 0.013 0.017 0.014 0.05 0.014 0.11
Silicon mg/L - - - 2.5 2.5 2.4 2.4 1.9 2.3 0.11 1.7 1.7 2.1 1.9 1.8 1.9 0.1 2.3 2.3 2.6 2.2 2.3 2.4 0.06 2.3 0.06 2.3 2.3 2.4 2.3 2.4 2.3 0.02 2.4 0.023
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.18 0.20 0.21 0.18 0.11 0.18 0.22 0.12 0.073 0.098 0.088 0.074 0.09 0.2 0.17 0.16 0.16 0.16 0.16 0.16 0.03 0.16 0.03 0.18 0.17 0.18 0.17 0.19 0.18 0.03 0.18 0.034
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0013 0.0018 0.0017 0.0014 0.0024 0.0017 0.24 0.00068 0.00032 0.00058 0.00046 0.00035 0.00048 0.32 0.0012 0.0011 0.0013 0.0012 0.0012 0.0012 0.07 0.0012 0.06 0.0016 0.0012 0.0014 0.0013 0.0014 0.0014 0.11 0.0014 0.094
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 0.0036 <0.001 <0.001 <0.001 <0.001 0.0013 1 0.0011 1 0.0011 <0.001 0.0012 0.0014 0.0015 0.0011 0 0.0011 0.18
∑ Toxic Units  
WQGs - - - - 2.74 4.20 3.85 2.92 2.69 3.15 - 2.31 6.15 2.42 2.92 3.38 2.95 - 2.40 2.95 3.26 2.93 2.63 2.85 - 2.79 - 2.63 2.69 3.20 2.46 3.27 2.55 - 2.54 -
WQGs/EVWQP Benchmarks - - - - 2.47 3.75 3.42 2.66 2.53 2.83 - 2.33 6.22 2.46 2.96 3.42 2.99 - 2.27 2.80 3.04 2.84 2.51 2.70 - 2.65 - 2.39 2.52 2.96 2.30 2.99 2.35 - 2.33 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (98 to 455 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (98 to 455 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.56 to 7.35 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.37 mg-N/L) is based on the combination of field pH (8.5) and water temperature (10.2°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.93 mg-N/L) is based on the combination of field pH (8.5) and water temperature (10.2°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.7 to 8.5). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (98 to 455 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Parameter Unit EVWQP 
Benchmarks

Feb 26
(C. dubia and P. 

subcapitata )

Guidelines for the protection of Aquatic Life Q1

Mar 05 Mar 12 Mar 19 Mar 26
Feb 26, Mar 5, 12, 19, 26

(P. promelas )30-day mean
(BC ENV)

Maximum
(BC ENV)

May 7
(C. dubia and P. 

subcapitata )
May 14 May 21 May 28 Jun 04

Nov 12, 19, 26, Dec 3, 10
(O. mykiss )Nov 19 Nov 26 Dec 03 Dec 10

Nov 12, 19, 26, Dec 3
(H. azteca )Sep 10 Sep 17

Aug 20, 27, Sep 3, 10
(H. azteca )

Aug 20, 27, Sep 3, 10, 17
(P. promelas )

May 7, 14, 21, 28, Jun 4
(O. mykiss )

Aug 20
(C. dubia and P. 

subcapitata )
Aug 27 Sep 03

Nov 12
(C. dubia and P. 

subcapitata )

Q2 Q3 Q4
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Table C-15: Water Quality Screening for 2019 Chronic Toxicity Tests at LC_LC3
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 7.7 8.0 7.8 7.9 8.0 7.9 0.02 7.8 7.9 7.8 7.9 8.2 7.9 0.021 7.7 7.6 7.7 7.7 8.2 7.7 0.01 7.8 0.03 7.9 8.1 8.0 8.0 7.7 8.0 0.01 7.9 0.02
Temperature °C - - - 2.4 3.1 3.9 3.6 3.8 3.4 0.18 4.9 4.5 3.8 4.5 6.6 4.9 0.216 6.4 5.9 7.8 6.1 6.8 6.6 0.13 6.6 0.11 4.3 3.9 0.1 3.4 4.6 2.9 0.66 3.3 0.56
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.1 7.9 8.3 8.0 8.1 0.02 8.2 8.2 8.3 8.4 7.3 8.1 0.055 8.1 8.1 8.2 8.2 8.2 8.2 0.007 8.2 0.007 8.2 8.2 8.2 8.2 8.4 8.2 0.00 8.2 0.011
Hardness, as CaCO3 mg/L - - - 746 696 745 617 638 688 0.087 521 438 401 420 279 412 0.212 497 507 515 580 573 525 0.072 534 0.073 663 674 649 651 728 659 0.018 673 0.048
Total alkalinity, as CaCO3 mg/L 20(a) - - 227 218 203 203 201 210 0.055 198 160 184 178 145 173 0.12 201 209 213 226 216 212 0.049 213 0.043 214 219 227 228 226 222 0.03 223 0.027
Total dissolved solids mg/L - - - 1,040 898 1,020 869 797 925 0.11 693 530 528 504 334 518 0.246 675 685 677 799 795 709 0.08 726 0.09 896 864 921 863 970 886 0.03 903 0.049
Total suspended solids mg/L - - - <1.0 <1.0 1.8 16 2.5 4.3 1.5 <1.0 3.1 <1.0 1.4 1.3 1.4 0.646 <1.0 1.7 <1.0 1.7 <1.0 1.1 0.4 0.98 0.4 2.4 <1.0 <1.0 <1.0 1.3 0.98 0.7 1.0 0.58
Total organic carbon mg/L - - - 1.1 0.86 0.61 3.9 0.83 1.5 0.94 <0.5 0.78 1.3 0.67 <0.5 0.64 0.488 0.73 0.64 0.57 <0.5 0.51 0.55 0.18 0.54 0.18 0.72 1.0 <0.5 0.87 0.78 0.71 0.31 0.73 0.26
Dissolved organic carbon mg/L - - - 0.85 0.91 0.62 0.74 0.89 0.8 0.15 <0.5 <0.5 0.60 0.50 <0.5 0.37 0.121 0.55 <0.5 0.63 <0.5 0.54 0.42 0.15 0.44 0.12 0.56 0.52 <0.5 0.51 0.65 0.46 0.06 0.5 0.12
Turbidity NTU - - - 1.1 0.91 0.70 52 1.6 11 2.0 0.53 2.4 0.29 0.32 0.78 0.86 1.009 0.35 0.52 0.38 0.34 0.39 0.4 0.2 0.4 0.2 0.41 0.42 0.59 0.30 0.26 0.43 0.3 0.4 0.32
Conductivity µS/cm - - - 1,390 1,130 1,310 1,130 1,100 1,212 0.11 958 789 821 793 547 782 0.19 901 902 970 1,040 1,020 953 0.07 967 0.07 1,010 1,110 1,120 1,130 1,270 1,093 0.05 1,128 0.082
Oxidation-reduction potential mV - - - 382 318 441 451 470 412 0.15 454 429 451 328 387 410 0.129 241 283 314 275 307 278 0.11 284 0.1 441 416 402 434 409 423 0.04 420 0.039
Acidity To pH 8.3, as CaCO3 mg/L - - - 4.0 4.8 4.1 2.7 2.1 3.5 0.31 <1.0 <1.0 <1.0 3.1 <1.0 1.0 0.921 6.2 3.5 3.8 2.8 2.1 4.1 0.36 3.7 0.42 1.3 2.8 <1.0 2.9 <1.0 1.9 0.53 1.6 0.6
Bicarbonate alkalinity, as CaCO3 mg/l - - - 227 218 203 203 201 210 0.055 198 160 181 171 145 171 0.118 201 209 213 226 216 212 0.049 213 0.043 214 219 227 228 214 222 0.03 220 0.031
Carbonate alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 2.2 7.6 <1.0 2 1.462 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Hydroxide alkalinity, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.00 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0 <0.25 <0.05 <0.05 <0.05 <0.05 <0.045 1.988 <0.05 <0.05 <0.25 <0.25 <0.25 <0.075 2 <0.085 1 <0.25 <0.05 <0.25 <0.25 <0.25 <0.1 1 <0.11 0.85
Calcium mg/L - - - 154 152 157 136 142 148 0.079 112 99 90 93 61 91 0.24 110 115 114 124 125 116 0.082 118 0.074 142 150 136 145 162 143 0.084 147 0.082
Chloride mg/L 150 600 - 42 27 50 23 21 33 0.39 13 5.6 8.8 8.6 2.8 7.8 0.495 17 15 19 16 23 17 0.1 18 0.16 31 7.3 8.9 8.4 35 14 0.82 18 0.76
Fluoride mg/L - 1.7 - 2.1(b) - 0.21 0.14 <0.1 0.13 0.19 0.14 0.31 0.26 0.24 0.23 0.19 0.25 0.23 0.117 0.23 0.23 0.18 0.20 0.22 0.21 0.11 0.21 0.1 0.24 0.15 0.18 0.13 0.11 0.17 0.28 0.16 0.31
Magnesium mg/L - - - 88 77 86 67 69 77 0.12 58 46 43 46 31 45 0.218 54 54 56 66 64 57 0.1 58 0.1 75 73 75 70 78 73 0.03 74 0.042
Potassium mg/L - - - 2.0 1.9 2.4 1.8 1.8 2.0 0.073 1.5 1.5 1.5 1.5 1.2 1.4 0.10 1.6 1.6 1.6 1.7 1.7 1.6 0.055 1.6 0.049 1.8 1.8 1.8 1.8 1.9 1.8 0.042 1.8 0.051
Sodium mg/L - - - 14 13 21 12 10 14 0.26 8.4 5.1 6.0 6.4 3.9 6.0 0.284 8.4 8.2 9.0 8.5 10 8.5 0.06 8.8 0.08 13 7.5 7.7 7.6 14 8.9 0.29 9.9 0.32
Sulphate mg/L 429(b, c) - 481(d) 490(Mn, E) 416 523(Mn, E) 375 411 443(Mn) 0.14 333 218 209 196 123 216 0.35 254 249 279 312 319 274 0.11 283 0.11 408 350 399 410 427 392 0.07 399 0.073
Major anion sum meq/L - - - 17 15 17 13 14 15 0.1 12 8.6 8.9 8.5 5.9 8.8 0.255 10 10 11 12 12 11 0.08 11 0.08 15 13 14 15 15 14 0.05 14 0.057
Major cation sum meq/L - - - 16 15 16 13 13 14 0.091 11 9.0 8.4 8.7 5.8 8.5 0.211 10 11 11 12 12 11 0.071 11 0.073 14 14 13 13 15 14 0.019 14 0.053
Nutrients
Nitrate mg-N/L 3.0 33 8.4 - 15(b) 7.5(Mn) 11(Mn) 9.5(Mn) 12(Mn) 11(Mn) 11(Mn) 0.17 13(Mn) 9.6(Mn) 8.4(Mn) 7.8(Mn) 4.9(Mn) 9.6(Mn) 0.337 9.1(Mn) 8.8(Mn) 8.8(Mn) 9.7(Mn) 9.2(Mn) 9.1(Mn) 0.05 9.1(Mn) 0.04 12(Mn) 16(Mn, E) 18(Mn, E) 18(Mn, E) 11(Mn) 16(Mn, E) 0.18 15(Mn) 0.22
Nitrite mg-N/L 0.040 - 0.20(e) 0.12 - 0.60(e) - <0.005 0.021 <0.005 <0.005 <0.005 0.0062 1.2 <0.005 <0.001 <0.001 <0.001 <0.001 <0.0009 1.988 <0.001 <0.001 <0.005 <0.005 <0.005 <0.0015 1.5 <0.0017 1.3 <0.005 0.0014 <0.005 <0.005 <0.005 0.0022 0.8 0.0023 0.71
Total ammonia mg-N/L 0.48 - 2.0(f) 2.5 - 12(g) - 0.0077 0.0058 0.0066 0.043 0.0086 0.014 1.1 <0.005 0.0060 0.064 <0.005 <0.005 0.015 1.693 0.0087 0.0056 0.0050 0.012 0.014 0.0079 0.4 0.0091 0.4 0.012 0.013 0.100 <0.005 0.0067 0.032 1.4 0.027 1.5
Total Kjeldahl Nitrogen mg-N/L - - - 0.23 0.44 0.12 0.50 0.14 0.29 0.61 <0.05 0.52 0.32 <0.05 0.34 0.25 0.825 0.15 <0.05 <0.05 0.20 <0.05 0.1 0.75 0.085 0.84 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0 <0.05 0
Orthophosphate mg-P/L - - - <0.001 0.0010 0.0012 0.0018 0.0022 0.0013 0.4 0.0011 0.0017 0.0018 0.0023 0.0018 0.0017 0.246 0.0019 0.0021 0.0011 0.0016 0.0019 0.0017 0.26 0.0017 0.23 0.0018 0.0024 0.0024 0.0029 0.0016 0.0024 0.19 0.0022 0.23
Phosphorus mg-P/L - - - 0.0057 0.0052 0.0046 0.021 0.0045 0.0082 0.88 0.0033 0.0049 0.0033 0.0042 0.0039 0.173 <0.002 <0.002 0.0045 0.0025 0.0026 0.0023 0.53 0.0023 0.45 0.0050 0.0024 0.0029 0.0043 0.0029 0.0037 0.33 0.0035 0.31
Total Metals
Aluminum mg/L - - - 0.0041 0.0034 0.0040 0.47 0.017 0.099 2.1 0.0033 0.026 0.0041 0.0038 0.0091 0.0092 1.034 <0.003 0.0057 0.0046 <0.003 0.0037 0.0033 0.4 0.0034 0.3 <0.003 0.0055 <0.003 0.0041 <0.003 0.0032 0.4 0.0028 0.39
Antimony mg/L 0.0090 - - 0.00026 0.00025 0.00024 0.00039 0.00029 0.00029 0.21 0.00027 0.00036 0.00027 0.00029 0.00035 0.00031 0.142 0.00028 0.00029 0.00033 0.00029 0.00025 0.0003 0.07 0.00029 0.1 0.00028 0.00035 0.00036 0.00036 0.00029 0.00034 0.11 0.00033 0.12
Arsenic mg/L - 0.0050 - <0.0001 <0.0001 <0.0001 0.00019 0.00012 0.000092 0.42 0.00013 0.00018 0.00014 0.00013 0.00016 0.00015 0.146 <0.0001 <0.0001 0.00011 0.00011 <0.0001 0.00008 0.07 0.000074 0.07 <0.0001 0.00013 0.00016 0.00016 <0.0001 0.00013 0.23 0.00011 0.27
Barium mg/L 1.0 - - 0.059 0.068 0.064 0.083 0.048 0.064 0.2 0.042 0.029 0.034 0.031 0.024 0.032 0.216 0.049 0.049 0.054 0.056 0.052 0.052 0.06 0.052 0.06 0.063 0.066 0.072 0.067 0.062 0.067 0.05 0.066 0.059
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 0.000020 <0.00002 0.000012 0.0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.0 <0.00002 0.0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - 0.015 0.014 0.015 0.016 0.016 0.015 0.055 0.015 0.012 0.012 0.014 0.011 0.013 0.128 0.015 0.016 0.018 0.016 0.017 0.016 0.077 0.016 0.07 0.016 0.015 0.019 0.016 0.018 0.017 0.105 0.017 0.098
Cadmium mg/L - - - 0.000093 0.00012 0.00013 0.00020 0.00019 0.00015 0.32 0.00020 0.00027 0.00029 0.00028 0.00036 0.00028 0.206 0.00035 0.00031 0.00030 0.00045 0.00029 0.00035 0.19 0.00034 0.19 0.00018 0.00029 0.00026 0.00026 0.00018 0.00025 0.19 0.00023 0.22
Calcium mg/L - - - 168 140 155 150 139 150 0.08 128 97 90 95 64 95 0.24 107 114 118 130 123 117 0.08 118 0.07 144 137 166 155 164 151 0.08 153 0.082
Chromium mg/L 0.0010(h) - - 0.00015 0.00016 0.00019 0.00088 0.00017 0.00031 1.0 0.00013 0.00016 0.00018 0.00014 0.00019 0.00016 0.159 0.00017 0.00033 0.00021 <0.0003 <0.0002 0.00022 0.3 0.00019 0.4 0.00015 0.00013 0.00014 0.00016 0.00012 0.00015 0.1 0.00014 0.11
Cobalt mg/L 0.0040 0.11 - 0.00033 0.00020 0.00029 0.00039 0.00016 0.00027 0.34 0.00011 0.00025 0.00013 0.00011 0.00018 0.00016 0.384 0.00013 0.00013 0.00021 0.00014 0.00015 0.00015 0.25 0.00015 0.22 0.00022 <0.0001 <0.0001 <0.0001 0.00027 0.000093 0.65 0.00013 0.64
Copper mg/L - - - <0.0005 <0.0005 <0.0005 0.0013 <0.0005 0.00046 0.8 <0.0005 0.00067 <0.0005 0.00052 0.00054 0.00045 0.16 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 0.00066 <0.0005 <0.0005 <0.0005 <0.0005 0.00035 0.2 0.00033 0.22
Iron mg/L - 1.0 - 0.31 0.16 0.19 0.25 0.088 0.2 0.42 0.086 0.045 0.032 0.032 0.021 0.043 0.588 0.064 0.068 0.095 0.065 0.066 0.073 0.2 0.072 0.18 0.11 0.018 0.013 0.011 0.014 0.038 1.27 0.033 1.3
Lead mg/L 0.015 - 0.020(b) 0.30 - 0.42(b) - <0.00005 <0.00005 <0.00005 0.00030 <0.00005 0.000081 1.4 <0.00005 0.000055 <0.00005 <0.00005 <0.00005 0.000031 0.072 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0.0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0 <0.00005 0
Lithium mg/L - - - 0.051 0.049 0.047 0.048 0.043 0.048 0.058 0.041 0.036 0.029 0.038 0.023 0.033 0.221 0.039 0.040 0.040 0.042 0.041 0.04 0.032 0.041 0.029 0.050 0.049 0.060 0.054 0.053 0.053 0.095 0.053 0.082
Magnesium mg/L - - - 82 73 81 68 71 75 0.082 61 45 45 45 31 45 0.233 55 55 60 68 62 59 0.106 60 0.094 74 74 76 77 88 75 0.019 78 0.075
Manganese mg/L 1.8 - 2.6(b) 3.4(b) - 0.068 0.041 0.065 0.031 0.022 0.045 0.45 0.020 0.0072 0.010 0.011 0.0039 0.01 0.562 0.026 0.024 0.034 0.027 0.033 0.027 0.16 0.029 0.16 0.048 0.00071 0.0019 0.0012 0.066 0.013 1.8 0.024 1.3
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 0.0000024 <0.0000005 0.00000067 1.2 <0.0000005 0.00000098 <0.0000005 <0.0000005 0.00000098 0.00000054 0.485 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0.0 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.0074 0.0049 0.0065 0.0046 0.0041 0.0055 0.26 0.0036 0.0026 0.0026 0.0027 0.0018 0.0027 0.232 0.0037 0.0033 0.0042 0.0036 0.0043 0.0037 0.1 0.0038 0.11 0.0058 0.0020 0.0021 0.0021 0.0069 0.003 0.63 0.0038 0.63
Nickel mg/L 0.005(i) - - 0.0059(Mn) 0.0065(Mn) 0.0063(Mn) 0.0083(Mn) 0.0071(Mn) 0.0068(Mn) 0.14 0.0064(Mn) 0.0078(Mn) 0.0070(Mn) 0.0068(Mn) 0.0067(Mn) 0.0069(Mn) 0.076 0.0085(Mn) 0.0083(Mn) 0.0085(Mn) 0.011(Mn) 0.0082(Mn) 0.0091(Mn) 0.14 0.0090(Mn) 0.13 0.0074(Mn) 0.010(Mn) 0.010(Mn) 0.0098(Mn) 0.0076(Mn) 0.0094(Mn) 0.14 0.0090(Mn) 0.15
Potassium mg/L - - - 2.0 1.9 2.2 2.1 1.9 2.0 0.07 1.6 1.4 1.3 1.4 1.2 1.4 0.10 1.6 1.5 1.7 1.8 1.7 1.6 0.06 1.6 0.05 1.9 1.7 1.9 1.8 2.0 1.8 0.04 1.9 0.051
Selenium mg/L 0.0020 - 0.019 0.028(Mn, E) 0.035(Mn, E) 0.032(Mn, E) 0.041(Mn, E) 0.048(Mn, E) 0.037(Mn, E) 0.21 0.041(Mn, E) 0.050(Mn, E) 0.027(Mn, E) 0.024(Mn, E) 0.028(Mn, E) 0.034(Mn, E) 0.326 0.028(Mn, E) 0.029(Mn, E) 0.031(Mn, E) 0.055(Mn, E) 0.032(Mn, E) 0.036(Mn, E) 0.36 0.035(Mn, E) 0.32 0.040(Mn, E) 0.097(Mn, E) 0.11(Mn, E) 0.10(Mn, E) 0.044(Mn, E) 0.087(Mn, E) 0.36 0.078(Mn, E) 0.43
Silicon mg/L - - - 2.1 2.1 2.0 3.2 2.2 2.3 0.21 2.0 1.8 1.9 2.1 1.8 1.9 0.077 2.3 2.3 2.4 2.4 2.2 2.3 0.02 2.3 0.04 2.2 2.3 2.4 2.3 2.3 2.3 0.03 2.3 0.028
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0.0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0 <0.00001 0
Sodium mg/L - - - 13 13 20 11 11 14 0.26 8.7 5.9 5.7 6.3 3.9 6.1 0.284 8.6 8.3 9.6 8.9 10 8.8 0.06 9.1 0.08 13 7.4 8.0 7.7 14 9.0 0.29 10.0 0.32
Strontium mg/L - - - 0.26 0.26 0.25 0.25 0.22 0.25 0.06 0.22 0.16 0.16 0.17 0.12 0.16 0.225 0.20 0.19 0.20 0.22 0.21 0.2 0.06 0.2 0.05 0.23 0.24 0.24 0.25 0.26 0.24 0.03 0.24 0.04
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 0.000025 0.000010 0.00001 0.67 0.000011 0.000012 0.000011 0.000011 0.000016 0.000012 0.178 0.000010 0.000012 0.000015 0.000014 0.000011 0.000013 0.17 0.000012 0.17 <0.00001 0.000015 0.000014 0.000013 <0.00001 0.000012 0.18 0.00001 0.22
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00 <0.0001 0.00011 0.00014 <0.0001 <0.0001 0.000088 0.22 0.00008 0.22 <0.0001 <0.0001 <0.0001 <0.0001 0.00033 <0.0001 0.0 0.00011 0.97
Titanium mg/L - - - <0.01 <0.01 <0.01 0.018 <0.01 0.0076 0.47 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0 <0.01 0
Uranium mg/L 0.0085 - - 0.0060 0.0053 0.0043 0.0048 0.0051 0.0051 0.13 0.0041 0.0034 0.0033 0.0033 0.0023 0.0033 0.199 0.0035 0.0037 0.0038 0.0048 0.0043 0.0039 0.15 0.004 0.13 0.0051 0.0060 0.0063 0.0061 0.0058 0.0059 0.09 0.0059 0.08
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 0.0017 <0.0005 0.00053 0.98 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0.0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0 <0.0005 0
Zinc mg/L - - - 0.0042 0.0047 0.0049 0.0097 0.0074 0.0062 0.38 0.0067 0.012 0.013 0.012 0.014 0.012 0.247 0.015 0.013 0.013 0.019 0.012 0.015 0.19 0.014 0.19 0.0067 0.010 0.0095 0.0087 0.0069 0.0087 0.17 0.0084 0.18
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.00 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 0.0032 <0.003 0 0.0018 0.049
Antimony mg/L - - - 0.00023 0.00026 0.00023 0.00030 0.00028 0.00026 0.12 0.00024 0.00037 0.00028 0.00026 0.00031 0.00029 0.174 0.00027 0.00028 0.00027 0.00029 0.00025 0.00028 0.03 0.00027 0.05 0.00030 0.00034 0.00033 0.00034 0.00027 0.00033 0.06 0.00032 0.097
Arsenic mg/L - - - <0.0001 0.00015 <0.0001 0.00010 <0.0001 0.00008 0.28 <0.0001 0.00016 0.00011 <0.0001 0.00011 0.000096 0.261 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0 <0.0001 0.0 <0.0001 0.00012 0.00012 0.00012 <0.0001 0.0001 0.1 0.000092 0.12
Barium mg/L - - - 0.059 0.068 0.066 0.066 0.049 0.062 0.13 0.043 0.031 0.032 0.033 0.023 0.032 0.211 0.052 0.050 0.053 0.053 0.053 0.052 0.03 0.052 0.03 0.057 0.073 0.073 0.069 0.060 0.068 0.11 0.066 0.11
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - 0.014 0.015 0.016 0.015 0.016 0.015 0.055 0.013 0.011 0.012 0.012 0.010 0.012 0.098 0.016 0.017 0.018 0.016 0.015 0.017 0.057 0.016 0.07 0.016 0.015 0.014 0.015 0.015 0.015 0.054 0.015 0.047
Cadmium mg/L 0.00045 - 0.00046(b) 0.0017 - 0.0028(b) 0.00032 - 0.00032(k) 0.000088 0.00012 0.00011 0.00014 0.00017 0.00013 0.25 0.00016 0.00031 0.00029 0.00029 0.00033(E) 0.00027 0.252 0.00030 0.00028 0.00027 0.00039(E) 0.00025 0.00031 0.06 0.0003 0.07 0.00017 0.00031 0.00024 0.00026 0.00018 0.00024 0.25 0.00023 0.26
Chromium mg/L - - - 0.00012 0.00017 0.00012 0.00013 0.00012 0.00013 0.16 0.00016 0.00014 0.00015 0.00012 0.00016 0.00015 0.115 <0.0001 0.00012 <0.0001 0.00010 0.00012 0.00008 0.13 0.000088 0.12 0.00014 0.00013 0.00011 0.00014 0.00012 0.00013 0.11 0.00013 0.1
Cobalt mg/L - - - 0.00030 0.00021 0.00028 0.00016 0.00013 0.00022 0.34 <0.0001 0.00014 <0.0001 0.00010 0.00011 0.00009 0.192 0.00012 <0.0001 0.00013 <0.0001 0.00014 0.000088 0.17 0.000098 0.18 0.00019 <0.0001 <0.0001 <0.0001 0.00026 0.000085 0.53 0.00012 0.61
Copper mg/L 0.0002 - 0.0006(l) 0.0008 - 0.0034(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00030 0.00107(Mn) 0.00036(Mn) 0.00032(Mn) 0.00055(Mn) 0.00051(Mn) 1 0.00052(Mn) 0.62
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 0.13 <0.01 0 0.03 1.8
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.047 0.052 0.050 0.051 0.047 0.049 0.044 0.037 0.035 0.030 0.032 0.022 0.031 0.187 0.041 0.043 0.039 0.039 0.041 0.04 0.041 0.041 0.036 0.049 0.052 0.046 0.052 0.054 0.05 0.055 0.05 0.06
Manganese mg/L - - - 0.062 0.039 0.066 0.023 0.019 0.042 0.52 0.00049 0.0033 0.0042 0.0070 0.0021 0.0034 0.713 0.021 0.0018 0.022 0.0062 0.029 0.013 0.8 0.016 0.72 0.044 0.00033 0.00085 0.00018 0.065 0.011 1.92 0.022 1.4
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.00 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0075 0.0051 0.0063 0.0042 0.0044 0.0055 0.25 0.0032 0.0027 0.0025 0.0025 0.0017 0.0025 0.205 0.0036 0.0036 0.0042 0.0036 0.0042 0.0037 0.08 0.0038 0.09 0.0057 0.0020 0.0021 0.0021 0.0066 0.003 0.61 0.0037 0.61
Nickel mg/L - - - 0.0057 0.0063 0.0062 0.0069 0.0070 0.0064 0.083 0.0058 0.0072 0.0072 0.0070 0.0069 0.0068 0.087 0.0084 0.0079 0.0081 0.010 0.0078 0.0086 0.123 0.0085 0.117 0.0070 0.010 0.0099 0.0097 0.0075 0.0092 0.161 0.0089 0.17
Selenium mg/L - - - 0.034 0.045 0.039 0.047 0.050 0.043 0.15 0.044 0.056 0.028 0.024 0.030 0.036 0.361 0.034 0.030 0.032 0.056 0.036 0.038 0.32 0.038 0.28 0.047 0.11 0.11 0.12 0.045 0.096 0.35 0.086 0.43
Silicon mg/L - - - 2.0 2.1 2.0 2.1 2.1 2.1 0.025 1.9 1.7 2.0 2.0 1.8 1.9 0.079 2.1 2.3 2.3 2.3 2.2 2.2 0.034 2.2 0.031 2.1 2.3 2.1 2.4 2.2 2.2 0.06 2.2 0.052
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.25 0.26 0.25 0.25 0.22 0.25 0.063 0.19 0.17 0.15 0.17 0.11 0.16 0.19 0.19 0.20 0.21 0.22 0.21 0.2 0.053 0.21 0.048 0.23 0.24 0.23 0.25 0.25 0.23 0.039 0.24 0.043
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0.000014 0.000011 <0.00001 0.000016 0.00001 0.263 0.000012 0.000012 0.000011 0.000014 0.000012 0.000012 0 0.000012 0 <0.00001 0.000012 0.000011 0.000012 <0.00001 0.000010 0 0.000009 0.11
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0056 0.0049 0.0048 0.0041 0.0051 0.0049 0.11 0.0036 0.0034 0.0035 0.0032 0.0021 0.0031 0.195 0.0035 0.0036 0.0038 0.0048 0.0042 0.0039 0.15 0.004 0.13 0.0050 0.0056 0.0056 0.0065 0.0055 0.0057 0.11 0.0056 0.096
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - 0.0026 0.0033 0.0036 0.0056 0.0061 0.0042 0.36 0.0048 0.010 0.011 0.012 0.014 0.01 0.324 0.013 0.012 0.0098 0.014 0.011 0.012 0.14 0.012 0.13 0.0068 0.011 0.0088 0.0085 0.0067 0.0087 0.18 0.0083
∑ Toxic Units  
WQGs - - - - 8.39 8.85 8.96 10.95 8.87 9.27 - 10.65 9.82 8.37 7.93 7.75 9.48 - 9.06 9.86 9.09 11.25 8.84 10.19 - 9.32 - 9.54 13.04 12.99 12.12 10.10 11.97 - 11.56 -
WQGs/EVWQP Benchmarks - - - - 6.34 5.91 6.39 7.78 5.98 6.33 - 7.24 7.57 6.47 6.16 6.98 7.24 - 6.85 7.71 6.92 8.94 6.54 7.97 - 7.09 - 6.38 8.96 8.30 7.44 7.22 7.82 - 7.67 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (276 to746 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (276 to746 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) =  guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (2.82 to 49.6 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.48 mg-N/L) is based on the combination of field pH (8.4) and water temperature (4.1°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.52 mg-N/L) is based on the combination of field pH (8.4) and water temperature (4.1°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.6 to 8.4). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (276 to 746 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Parameter Unit

Guidelines for the protection of Aquatic Life Q1 Q2
Feb 26, Mar 5, 12, 19, 26

(P. promelas )
May 7

(C. dubia and P. 
subcapitata )

May 14 May 21

Q4

30-day mean
(BC ENV)

Maximum
(BC ENV)

EVWQP 
Benchmarks

Feb 26
(C. dubia and P. 

subcapitata )
Mar 05 Mar 12 Mar 19 Mar 26

Q3

Nov 19May 28 Jun 04
May 7, 14, 21, 28, Jun 4

(O. mykiss )
Aug 20

(C. dubia and P. 
subcapitata )

Nov 12
(C. dubia and P. 

subcapitata )
Nov 26 Dec 03Aug 27 Sep 03 Sep 10 Sep 17

Aug 20, 27, Sep 3, 10
(H. azteca ) Dec 10

Nov 12, 19, 26, Dec 3
(H. azteca )

Nov 12, 19, 26, Dec 3, 10
(O. mykiss )

Aug 20, 27, Sep 3, 10, 17
(P. promelas )

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).
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Table C-16: Water Quality Screening for 2019 Chronic Toxicity Tests at LC_LCDSSLCC
Appendix C: Water Quality Screening

19135196/3500/3502

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV
Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.0 8.2 7.9 8.2 8.1 8.1 0.02 8.3 8.2 8.1 8.2 8.3 8.2 0.01 8.1 7.9 8.2 7.9 8.2 8.0 0.02 8.1 0.02 8.3 8.4 8.2 8.2 8.2 8.3 0.01 8.3 0.011
Temperature °C - - - 0.10 0.10 1.6 1.8 2.4 1.2 0.87 4.8 4.2 3.6 5.1 1.2 3.8 0.41 6.4 5.8 8.4 6.1 6.8 6.7 0.18 6.7 0.15 2.5 3.1 1.8 2.4 2.4 2.5 0.22 2.4 0.19
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.1 8.1 8.3 8.2 8.2 0.01 8.3 8.2 8.4 8.5 6.7 8.0 0.093 8.2 8.3 8.3 8.3 8.3 8.3 0.006 8.3 0.005 8.2 8.3 8.3 8.3 8.4 8.3 0.006 8.3 0.0085
Hardness, as CaCO3 mg/L - - - 543 567 576 493 500 536 0.071 405 292 303 287 200 297 0.24 375 395 400 397 406 392 0.029 395 0.03 482 507 484 484 518 489 0.024 495 0.033
Total alkalinity, as CaCO3 mg/L 20(a) - - 198 219 192 202 187 200 0.061 179 136 174 159 100 150 0.22 184 186 191 188 191 187 0.016 188 0.016 192 194 201 198 204 196 0.021 198 0.025
Total dissolved solids mg/L - - - 740 724 717 709 639 706 0.055 552 335 388 325 228 366 0.33 511 494 520 534 536 515 0.033 519 0.033 637 614 694 675 641 655 0.055 652 0.049
Total suspended solids mg/L - - - 2.5 5.9 <1.0 <1.0 1.2 2.1 1.0 1.2 4.3 <1.0 1.4 3.5 2.2 0.69 <1.0 1.5 <1.0 <1.0 <1.0 0.75 0.3 0.7 0.3 1.3 <1.0 <1.0 <1.0 <1.0 0.7 0.2 0.66 0.2
Total organic carbon mg/L - - - 0.81 <0.5 <0.5 0.57 0.87 0.55 0.32 <0.5 1.5 0.88 1.5 1.3 1.1 0.4 0.77 0.55 0.61 0.82 0.54 0.69 0.19 0.66 0.2 <0.5 0.79 <0.5 <0.5 0.65 0.39 0.38 0.44 0.3
Dissolved organic carbon mg/L - - - 0.62 <0.5 <0.5 0.67 1.3 0.62 0.54 0.61 1.5 1.0 1.2 0.93 1.0 0.31 0.69 <0.5 0.65 0.80 0.55 0.6 0.21 0.59 0.2 <0.5 0.86 <0.5 <0.5 0.51 0.4 0.45 0.42 0.38
Turbidity NTU - - - 0.24 1.2 0.21 1.0 0.89 0.71 0.64 0.39 2.5 0.45 0.47 1.6 1.1 0.87 0.17 0.23 0.21 0.27 0.18 0.22 0.19 0.21 0.19 0.37 0.23 0.53 0.15 <0.1 0.32 0.52 0.27 0.66
Conductivity μS/cm - - - 1,010 913 949 945 915 946 0.041 803 535 620 532 407 579 0.25 703 717 746 743 758 727 0.029 733 0.031 772 851 884 878 960 846 0.061 869 0.078
Oxidation-reduction potential mV - - - 392 424 386 434 480 423 0.089 490 383 460 439 401 435 0.10 267 272 261 244 305 261 0.047 270 0.083 516 477 402 490 441 471 0.104 465 0.096
Acidity To pH 8.3, as CaCO3 mg/L - - - 1.8 2.8 1.2 1.4 <1.0 1.5 0.46 <1.0 <1.0 <1.0 1.2 <1.0 0.64 0.14 1.5 <1.0 <1.0 <1.0 <1.0 0.75 0.33 0.7 0.32 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 <0.5 0
Bicarbonate alkalinity, as CaCO3 mg/L - - - 198 219 192 198 187 199 0.061 179 136 171 152 100 148 0.21 184 186 188 185 187 186 0.009 186 0.009 192 194 201 198 192 196 0.021 195 0.02
Carbonate alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 3.4 <1.0 1.1 1.0 <1.0 <1.0 2.4 7.0 <1.0 2.2 1.2 <1.0 <1.0 3.0 3.0 3.2 1.8 0.7 2.0 0.6 <1.0 <1.0 <1.0 <1.0 12 <1.0 0.0 2.7 1.7
Hydroxide alkalinity, as CaCO3 mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0 0
Major Ions
Bromide mg/L - - - <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 <0.05 0 <0.05 <0.05 <0.05 <0.25 <0.25 <0.05 2 <0.065 1.7
Calcium mg/L - - - 123 128 125 115 120 122 0.041 92 71 72 70 47 70 0.23 88 90 93 93 92 91 0.028 91 0.024 106 120 108 115 122 112 0.057 114 0.062
Chloride mg/L 150 600 - 19 20 20 15 13 17 0.19 9.6 3.0 4.9 3.8 1.7 4.6 0.66 8.5 8.6 9.4 9.3 10.0 8.9 0.05 9.1 0.07 15 6.2 7.4 8.5 19 9.3 0.43 11 0.49
Fluoride mg/L - 1.6 - 2.1(b) - 0.21 0.13 0.13 0.13 0.20 0.16 0.26 0.25 0.23 0.24 0.23 0.23 0.24 0.048 0.26 0.25 0.21 0.24 0.23 0.24 0.08 0.24 0.08 0.24 0.17 0.24 0.12 <0.1 0.19 0.3 0.16 0.4
Magnesium mg/L - - - 57 60 64 50 48 56 0.12 43 28 30 27 20 30 0.28 38 41 41 40 43 40 0.04 40 0.04 53 50 52 48 52 51 0.04 51 0.038
Potassium mg/L - - - 1.3 1.4 1.6 1.3 1.3 1.4 0.099 1.1 0.87 1.0 0.86 0.77 0.93 0.16 1.1 1.2 1.2 1.2 1.2 1.2 0.04 1.2 0.035 1.2 1.2 1.3 1.3 1.3 1.3 0.025 1.3 0.027
Sodium mg/L - - - 8.5 9.9 11 8.1 7.2 9.0 0.18 6.1 3.0 4.0 3.5 2.3 3.8 0.38 5.4 5.9 6.1 5.7 6.2 5.8 0.05 5.8 0.05 8.0 5.8 6.1 6.2 8.3 6.5 0.16 6.9 0.17
Sulphate mg/L 429(b, c) - 481(b) 306 329 340 292 301 314 0.064 226 117 138 104 74 132 0.44 175 179 185 187 197 182 0.03 185 0.046 257 243 268 282 280 263 0.063 266 0.061
Major anion sum meq/L - - - 12 12 12 11 11 12 0.053 9.2 5.6 6.9 5.8 3.8 6.2 0.32 8.1 8.2 8.4 8.4 8.7 8.2 0.02 8.3 0.029 10 9.9 11 11 11 10 0.044 11 0.048
Major cation sum meq/L - - - 11 12 12 10 10 11 0.075 8.4 6.0 6.0 5.9 4.1 6.1 0.25 7.8 8.2 8.3 8.2 8.4 8.1 0.029 8.2 0.03 10 10 10.0 10.0 11 10 0.021 10 0.032
Nutrients
Nitrate mg-N/L 3.0 33 6.0 - 15(d) 8.1(Mn) 8.3(Mn) 9.8(Mn) 9.8(Mn) 9.4(Mn) 9.1(Mn) 0.091 8.5(Mn) 4.8(Mn) 5.6(Mn) 4.1(Mn) 2.8 5.2(Mn) 0.42 6.7(Mn) 6.4(Mn) 6.4(Mn) 6.2(Mn) 6.5(Mn) 6.4(Mn) 0.032 6.4(Mn) 0.028 8.5(Mn) 10(Mn) 11(Mn) 12(Mn) 9.2(Mn) 10(Mn) 0.144 10(Mn) 0.14
Nitrite mg-N/L 0.020 - 0.20(e) 0.060 - 0.60(e) - 0.0085 0.015 <0.005 <0.005 <0.005 0.0062 0.7 0.0010 <0.001 <0.001 <0.001 <0.001 0.0006 0 0.0011 0.0011 0.0018 <0.001 <0.001 0.0011 0.33 0.001 0.34 <0.001 0.0040 <0.001 <0.005 <0.005 0.0019 1.1 0.002 1.0
Total ammonia mg-N/L 0.39 - 2.0(f) 2.0 - 14(g) - <0.005 <0.005 0.041 0.042 0.012 0.02 0.94 0.020 <0.005 0.011 <0.005 <0.005 0.0076 0.86 0.0062 0.0099 0.0080 0.0075 0.020 0.0079 0.19 0.01 0.55 0.014 0.013 0.017 0.011 0.0061 0.014 0.18 0.012 0.33
Total Kjeldahl nitrogen mg-N/L - - - 0.059 0.41 <0.05 0.51 <0.05 0.21 1.1 <0.05 0.56 0.37 0.17 0.40 0.3 0.66 <0.25 0.18 0.12 <0.05 <0.05 0.11 0.8 0.094 0.9 <0.05 <0.05 <0.05 0.096 <0.05 0.043 0.5 0.039 0.52
Orthophosphate mg-P/L - - - 0.0020 0.0017 0.0013 0.0015 0.0017 0.0016 0.16 0.0010 0.0011 <0.001 0.0015 0.0016 0.0011 0.25 0.0014 0.0015 <0.001 0.0012 0.0014 0.0012 0.19 0.0012 0.17 0.0012 <0.001 0.0017 0.0014 0.0017 0.0012 0.25 0.0013 0.24
Phosphorus mg-P/L - - - <0.002 0.0033 0.0029 0.0035 0.0034 0.0028 0.22 0.0036 0.0057 0.0036 0.0066 0.0045 0.36 <0.002 <0.002 0.017 <0.002 0.0021 0.005 1.5 0.0044 1.52 0.0034 0.0021 <0.002 0.0021 <0.002 0.0022 0.31 0.0019 0.32
Total Metals
Aluminum mg/L - - - <0.003 <0.003 <0.003 0.019 0.0081 0.0063 1.1 <0.003 0.023 0.0065 0.0076 0.023 0.012 0.79 <0.003 0.0043 0.0031 0.0084 <0.003 0.0043 0.6 0.0038 0.6 0.0067 <0.003 <0.003 0.0040 <0.003 0.0034 0.5 0.003 0.53
Antimony mg/L 0.0090 - - 0.00017 0.00015 0.00017 0.00019 0.00019 0.00017 0.096 0.00020 0.00023 0.00018 0.00015 0.00019 0.00019 0.15 0.00019 0.00020 0.00021 0.00018 0.00017 0.0002 0.066 0.00019 0.083 0.00019 0.00021 0.00021 0.00021 0.00021 0.00021 0.049 0.00021 0.043
Arsenic mg/L - 0.0050 - <0.0001 <0.0001 0.00013 0.00011 <0.0001 0.000078 0.17 0.00011 0.00018 0.00013 0.00012 0.00014 0.00014 0.2 <0.0001 0.00011 0.00010 <0.0001 <0.0001 0.000078 0.06 0.000072 0.06 0.00012 0.00012 0.00012 0.00012 <0.0001 0.00024 0.0 0.00011 0.084
Barium mg/L 1.0 - - 0.084 0.082 0.084 0.081 0.066 0.079 0.096 0.052 0.032 0.041 0.035 0.027 0.037 0.26 0.054 0.057 0.064 0.060 0.063 0.059 0.07 0.06 0.067 0.071 0.068 0.076 0.073 0.077 0.072 0.047 0.073 0.051
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L 1.2 - - 0.012 0.011 0.012 0.012 0.013 0.012 0.059 0.011 <0.01 <0.01 <0.01 <0.01 0.0062 0.072 0.012 0.013 0.014 0.013 0.012 0.013 0.063 0.013 0.065 0.012 0.012 0.014 0.012 0.014 0.013 0.08 0.013 0.086
Cadmium mg/L - - - 0.000081 0.000084 0.000084 0.000093 0.000099 0.000088 0.086 0.000090 0.00016 0.00015 0.00012 0.00018 0.00014 0.25 0.00019 0.00017 0.00017 0.00015 0.00015 0.00017 0.091 0.00017 0.101 0.00016 0.00010 0.00012 0.00011 0.00012 0.00012 0.20 0.00012 0.17
Calcium mg/L - - - 127 120 125 126 120 124 0.027 100 67 73 66 51 71 0.25 87 95 97 94 95 93 0.046 94 0.041 110 108 130 115 126 116 0.086 118 0.083
Chromium mg/L 0.0010(h) - - 0.00011 0.00017 0.00021 0.00016 0.00015 0.00016 0.23 0.00029 0.00023 0.00016 0.00015 0.00019 0.0002 0.28 0.00018 0.00022 0.00022 0.00018 <0.0006 0.0002 0.12 0.00022 0.82 0.00015 0.00013 0.00038 0.00015 0.00017 0.0002 0.59 0.0002 0.53
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0.00016 <0.0001 <0.0001 <0.0001 0.000072 0.37 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00071 0.00057 <0.0005 <0.0005 <0.0005 0.00045 0 0.00041 0.22
Iron mg/L - 1.0 - <0.01 <0.01 <0.01 0.021 0.028 0.013 0.65 0.022 0.073 0.016 0.016 0.037 0.033 0.73 0.019 0.021 0.016 0.021 0.012 0.019 0.12 0.018 0.22 0.058 <0.01 0.019 0.013 0.013 0.024 0.94 0.022 0.93
Lead mg/L 0.011 - 0.020(b) 0.20 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0.000052 <0.00005 <0.00005 <0.00005 0.00003 0.029 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.036 0.032 0.035 0.036 0.036 0.035 0.045 0.029 0.018 0.019 0.018 0.013 0.019 0.3 0.028 0.028 0.027 0.028 0.027 0.028 0.015 0.028 0.018 0.033 0.032 0.041 0.035 0.037 0.035 0.11 0.036 0.096
Magnesium mg/L - - - 55 54 57 53 52 54 0.038 43 27 31 27 20 30 0.29 39 41 42 42 42 41 0.038 41 0.036 49 51 57 48 60 51 0.075 53 0.097
Manganese mg/L 1.5 - 2.6(b) 2.7 - 3.4(b) - 0.0039 0.0049 0.0026 0.0029 0.0036 0.0036 0.25 0.0041 0.0084 0.0035 0.0033 0.0039 0.0046 0.45 0.0063 0.0071 0.0071 0.0065 0.0051 0.0068 0.06 0.0064 0.13 0.012 0.0014 0.0020 0.0021 0.0068 0.0043 1.14 0.0048 0.92
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0.0000012 <0.0000005 <0.0000005 0.0000011 0.00000062 0.6 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0 <0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.0033 0.0032 0.0027 0.0027 0.0026 0.0029 0.12 0.0022 0.0014 0.0017 0.0014 0.0012 0.0016 0.25 0.0021 0.0021 0.0023 0.0023 0.0023 0.0022 0.05 0.0022 0.05 0.0028 0.0017 0.0017 0.0020 0.0034 0.0021 0.25 0.0023 0.33
Nickel mg/L 0.005(i) - - 0.0028 0.0031 0.0028 0.0032 0.0036 0.0031 0.11 0.0031 0.0036 0.0037 0.0028 0.0032 0.0033 0.11 0.0044 0.0046 0.0043 0.0039 0.0042 0.0043 0.07 0.0043 0.06 0.0040 0.0044 0.0046 0.0041 0.0038 0.0043 0.07 0.0042 0.077
Potassium mg/L - - - 1.3 1.3 1.3 1.4 1.3 1.3 0.022 1.2 0.82 0.92 0.84 0.75 0.9 0.17 1.1 1.2 1.2 1.2 1.2 1.2 0.035 1.2 0.03 1.3 1.2 1.4 1.3 1.4 1.3 0.067 1.3 0.066
Selenium mg/L 0.0020 - 0.019 0.032(Mn, E) 0.032(Mn, E) 0.039(Mn, E) 0.038(Mn, E) 0.042(Mn, E) 0.037(Mn, E) 0.12 0.030(Mn, E) 0.024(Mn, E) 0.019(Mn) 0.014(Mn) 0.015(Mn) 0.02(Mn, E) 0.33 0.024(Mn, E) 0.026(Mn, E) 0.027(Mn, E) 0.025(Mn, E) 0.027(Mn, E) 0.026(Mn, E) 0.05 0.026(Mn, E) 0.05 0.034(Mn, E) 0.056(Mn, E) 0.066(Mn, E) 0.063(Mn, E) 0.039(Mn, E) 0.055(Mn, E) 0.26 0.052(Mn, E) 0.28
Silicon mg/L - - - 2.4 2.2 2.3 2.5 2.3 2.3 0.051 2.0 1.7 1.9 2.0 1.7 1.9 0.091 2.3 2.4 2.4 2.4 2.3 2.4 0.028 2.4 0.033 2.3 2.4 2.4 2.5 2.4 2.4 0.028 2.4 0.025
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Sodium mg/L - - - 8.3 9.6 10 8.6 7.7 8.9 0.12 6.1 3.3 3.9 3.3 2.3 3.8 0.38 5.5 5.9 6.4 6.0 6.1 5.9 0.06 6.0 0.05 7.7 5.9 6.4 6.3 8.6 6.6 0.12 7.0 0.16
Strontium mg/L - - - 0.25 0.24 0.24 0.23 0.22 0.23 0.053 0.20 0.12 0.14 0.13 0.094 0.14 0.28 0.18 0.18 0.19 0.18 0.20 0.18 0.029 0.19 0.036 0.21 0.22 0.23 0.22 0.24 0.22 0.025 0.22 0.04
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L 0.0085 - - 0.0040 0.0040 0.0035 0.0037 0.0038 0.0038 0.059 0.0031 0.0020 0.0022 0.0019 0.0015 0.0021 0.28 0.0025 0.0028 0.0027 0.0030 0.0029 0.0028 0.077 0.0028 0.071 0.0036 0.0040 0.0043 0.0041 0.0040 0.004 0.067 0.004 0.058
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.00053 0.00031 0.044 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L 0.090 - 0.19 0.12 - 0.34 - <0.003 0.0033 <0.003 0.0037 0.0041 0.0028 0.17 0.0032 0.0072 0.0068 0.0053 0.0080 0.0061 0.31 0.0078 0.0073 0.0065 0.0065 0.0065 0.007 0.09 0.0069 0.09 0.0065 0.0044 0.0042 0.0045 0.0048 0.0049 0.22 0.0049 0.19
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 0
Antimony mg/L - - - 0.00015 0.00016 0.00016 0.00019 0.00020 0.00017 0.13 0.00017 0.00019 0.00018 0.00014 0.00016 0.00017 0.11 0.00019 0.00020 0.00019 0.00018 0.00017 0.00019 0.04 0.00019 0.06 0.00018 0.00020 0.00020 0.00020 0.00017 0.0002 0.05 0.00019 0.074
Arsenic mg/L - - - 0.00010 0.00017 <0.0001 <0.0001 <0.0001 0.000084 0.37 <0.0001 0.00012 0.00010 0.00011 0.00013 0.0001 0.13 0.00012 0.00011 <0.0001 <0.0001 <0.0001 0.000083 0.12 0.000076 0.12 <0.0001 <0.0001 0.00010 <0.0001 <0.0001 0.000063 0.0 0.00006 0
Barium mg/L - - - 0.085 0.088 0.100 0.084 0.068 0.085 0.13 0.054 0.036 0.040 0.037 0.026 0.039 0.26 0.057 0.061 0.063 0.060 0.060 0.06 0.04 0.06 0.03 0.066 0.078 0.080 0.071 0.073 0.074 0.08 0.074 0.071
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0 <0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Boron mg/L - - - 0.011 0.012 0.012 0.012 0.013 0.012 0.059 0.010 <0.01 <0.01 <0.01 <0.01 0.006 0 0.012 0.012 0.014 0.012 0.011 0.013 0.08 0.012 0.09 0.012 0.011 0.012 0.012 0.011 0.012 0.043 0.012 0.047
Cadmium mg/L 0.00035 - 0.00046(b) 0.0012 - 0.0028(b) 0.00024 - 0.00032(k) 0.000081 0.000081 0.000086 0.000078 0.000087 0.000082 0.048 0.000079 0.00011 0.00014 0.00012 0.00013 0.00012 0.21 0.00015 0.00018 0.00014 0.00014 0.00013 0.00015 0.129 0.00015 0.139 0.00011 0.00010 0.00010 0.000098 0.00012 0.0001 0.044 0.00011 0.088
Chromium mg/L - - - 0.00012 0.00019 0.00016 0.00012 0.00011 0.00014 0.24 0.00018 0.00014 0.00013 0.00014 0.00016 0.00015 0.13 0.00013 0.00014 0.00013 0.00011 0.00012 0.00013 0.1 0.00013 0.09 0.00016 0.00014 0.00012 0.00016 0.00013 0.00015 0.13 0.00014 0.13
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0
Copper mg/L 0.0002 - 0.0010(l) 0.001 - 0.0061(l) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 0.00068(Mn) 0.00066(Mn) 0.00024(Mn) <0.00020 0.0003 0.00042(Mn) 1 0.0004(Mn) 0.57
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0 <0.00005 0
Lithium mg/L - - - 0.035 0.035 0.037 0.034 0.037 0.036 0.038 0.028 0.017 0.019 0.017 0.012 0.019 0.31 0.028 0.030 0.028 0.027 0.027 0.028 0.052 0.028 0.053 0.032 0.036 0.032 0.034 0.035 0.033 0.065 0.034 0.059
Manganese mg/L - - - 0.0035 0.0046 0.0023 0.0017 0.0023 0.0029 0.4 <0.0001 0.00066 <0.0001 0.00079 0.00068 0.00045 0.76 0.0031 0.0028 0.0016 0.00048 0.0035 0.002 0.61 0.0023 0.54 0.0046 0.00037 0.00030 0.00021 0.0052 0.0014 1.58 0.0021 1.2
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0 <0.000005 0
Molybdenum mg/L - - - 0.0033 0.0034 0.0027 0.0026 0.0027 0.0029 0.13 0.0020 0.0015 0.0016 0.0014 0.0012 0.0016 0.21 0.0021 0.0022 0.0023 0.0023 0.0022 0.0022 0.05 0.0022 0.04 0.0030 0.0017 0.0017 0.0019 0.0033 0.002 0.3 0.0023 0.33
Nickel mg/L - - - 0.0029 0.0032 0.0033 0.0032 0.0036 0.0032 0.072 0.0029 0.0031 0.0037 0.0029 0.0032 0.0031 0.11 0.0041 0.0044 0.0040 0.0038 0.0037 0.0041 0.061 0.004 0.07 0.0037 0.0044 0.0041 0.0039 0.0035 0.004 0.072 0.0039 0.084
Selenium mg/L - - - 0.038 0.043 0.046 0.044 0.045 0.043 0.074 0.033 0.027 0.021 0.014 0.016 0.022 0.36 0.029 0.030 0.028 0.027 0.030 0.029 0.045 0.029 0.046 0.038 0.063 0.065 0.071 0.041 0.059 0.244 0.056 0.27
Silicon mg/L - - - 2.3 2.2 2.3 2.2 2.3 2.3 0.019 2.0 1.6 2.0 1.9 1.6 1.8 0.11 2.2 2.5 2.3 2.4 2.3 2.3 0.058 2.3 0.051 2.2 2.3 2.1 2.5 2.3 2.3 0.061 2.3 0.053
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Strontium mg/L - - - 0.24 0.26 0.24 0.24 0.21 0.24 0.067 0.18 0.13 0.15 0.13 0.090 0.14 0.24 0.18 0.18 0.19 0.20 0.19 0.19 0.047 0.19 0.041 0.21 0.22 0.22 0.22 0.23 0.22 0.02 0.22 0.027
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0 <0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 0 <0.0001 <0.0001 0.00013 <0.0001 <0.0001 0.00007 0 0.000066 0.2
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0 <0.01 0
Uranium mg/L - - - 0.0037 0.0038 0.0037 0.0035 0.0038 0.0037 0.034 0.0027 0.0020 0.0024 0.0019 0.0014 0.0021 0.25 0.0026 0.0030 0.0028 0.0030 0.0030 0.0028 0.074 0.0029 0.066 0.0035 0.0038 0.0037 0.0043 0.0038 0.0038 0.086 0.0038 0.075
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0 <0.0005 0
Zinc mg/L - - - 0.0027 0.0030 0.0030 0.0030 0.0032 0.003 0.06 0.0023 0.0044 0.0055 0.0044 0.0070 0.0047 0.36 0.0059 0.0064 0.0049 0.0049 0.0055 0.0055 0.136 0.0055 0.118 0.0050 0.0043 0.0039 0.0035 0.0043 0.0042 0.153 0.0042 0.13
∑ Toxic Units  
WQGs - - - - 6.75 8.22 8.67 7.10 6.68 7.14 - 6.51 4.61 5.05 4.07 4.29 4.78 - 6.02 7.62 5.95 5.82 6.63 6.21 - 6.23 - 9.23 7.36 8.22 7.98 6.95 7.81 - 7.70 -
WQGs/EVWQP Benchmarks - - - - 4.58 5.99 6.04 4.49 4.18 4.71 - 4.39 3.62 3.89 3.26 3.98 3.70 - 4.48 6.14 4.42 4.34 5.06 4.71 - 4.72 - 7.01 4.72 5.33 4.82 4.53 5.18 - 5.06 -
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (200 to 604 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (200 to 604 mg/L). The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.72 to 23.4 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.39 mg-N/L) is based on the combination of field pH (8.5) and water temperature (4.1°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.01 mg-N/L) is based on the combination of field pH (8.5) and water temperature (4.1°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.5 to 8.5). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (200 to 604 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines.
- = no guideline or no data.
BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μS/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; meq/L = milliequivalents per litre; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Parameter Unit EVWQP 
Benchmarks

Feb 26
(C. dubia and P. 

subcapitata )
Mar 0530-day mean

(BC ENV)
Maximum
(BC ENV) Jun 04

Nov 12
(C. dubia and P. 

subcapitata )
Mar 12 Mar 19 Mar 26

Feb 26, Mar 5, 12, 19, 26
(P. promelas )

May 7
(C. dubia and P. 

subcapitata )

Q4
Nov 12, 19, 26, Dec 3, 10

(O. mykiss )Nov 26 Dec 03 Dec 10
Nov 12, 19, 26, Dec 3

(H. azteca )Nov 19

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Guidelines for the protection of Aquatic Life Q1 Q2 Q3

Sep 17
Aug 20, 27, Sep 3, 10

(H. azteca )
Aug 20, 27, Sep 3, 10, 17

(P. promelas )
May 7, 14, 21, 28, Jun 4

(O. mykiss )
Aug 20

(C. dubia and P. 
subcapitata )

Aug 27 Sep 03 Sep 10May 14 May 21 May 28
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APPENDIX D 

Water Quality Response 
 



Table D-1: C. dubia  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID
Mean Survival 

(Control 
Normalized)

Mean Reproduction 
(Control Normalized)

ALKALINITY TOTAL (As 
CaCO3) lab measured.-N-

mg/l

ALUMINUM-D-
mg/l

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l

ANTIMONY-T-
mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-

mg/l
BERYLLIUM-T-

mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-
mg/l CADMIUM-T-mg/l

Reference
2015 Q1 Reference (FR_UFR1) 111 103 149 < 0.0030 0.0032 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.077 0.077 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 0.000011
2015 Q1 Reference (FR_UFR1) 100 93 149 < 0.0030 0.0032 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.077 0.077 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 0.000011
2015 Q1 Reference (FR_UFR1) 100 102 145 < 0.0030 0.0059 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.075 0.078 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 0.000011 < 0.000010
2015 Q2 Reference (FR_UFR1) 100 92 119 0.0092 0.083 < 0.00010 < 0.00010 0.00012 0.00014 0.042 0.043 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000074 0.000013
2015 Q2 Reference (GH_ER2) 100 93 157 < 0.0030 0.076 < 0.00010 < 0.00010 0.00011 0.00016 0.046 0.048 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.000016
2015 Q3 Reference (FR_UFR1) 111 106 159 < 0.0030 0.0078 < 0.00010 < 0.00010 0.00011 0.00012 0.076 0.076 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000057 0.0000083
2015 Q4 Reference (FR_UFR1) 100 112 146 < 0.0030 0.0046 < 0.00010 < 0.00010 < 0.00010 0.0001 0.074 0.075 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000083
2015 Q4 Reference (GH_ER2) 100 110 147 < 0.0030 0.0046 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.047 0.049 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000053 0.0000069
2016 Q1 Reference (FR_UFR1) 111 114 138 < 0.0030 0.0048 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.074 0.073 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000054 0.0000062
2016 Q2 Reference (FR_UFR1) 100 98 110 0.015 0.11 < 0.00010 < 0.00010 0.00011 0.00014 0.04 0.042 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000062 0.000016
2016 Q2 Reference (GH_ER2) 90 74 143 0.0036 0.2 < 0.00010 < 0.00010 0.00011 0.00024 0.042 0.044 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000076 0.000025
2016 Q3 Reference (FR_UFR1) 100 99 160 < 0.0030 0.013 < 0.00010 < 0.00010 < 0.00010 0.0001 0.074 0.077 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000055 0.000011
2016 Q4 Reference (FR_UFR1) 100 92 141 0.011 0.051 < 0.00010 < 0.00010 < 0.00010 0.00015 0.069 0.064 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000057 0.0000058
2016 Q4 Reference (GH_ER2) 100 95 143 < 0.0030 0.0075 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.042 0.038 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000079
2017 Q1 Reference (FR_UFR1) 100 131 146 <0.001 0.0046 <0.0001 0.00026 <0.0001 0.00012 0.073 0.073 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00001 0.000011
2017 Q2 Reference (CM_MC1) 100 118 133 0.004 0.02 <0.0001 <0.0001 0.00022 0.0002 0.048 0.046 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.000012 0.000015
2017 Q2 Reference (FR_UFR1) 100 104 113 0.089 0.15 <0.0001 <0.0001 0.00015 0.00019 0.053 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.000023
2017 Q2 Reference (GH_ER2) 90 83 153 <0.003 0.077 <0.0001 <0.0001 <0.0001 0.00014 0.05 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000098 0.000019
2017 Q3 Reference (CM_MC1) 100 118 141 0.0026 0.021 <0.0001 <0.0001 0.00022 0.00024 0.05 0.046 <0.00002 <0.00002 <0.00005 <0.00005 0.018 0.013 <0.05 0.00001 0.000015
2017 Q3 Reference (FR_UFR1) 100 109 148 0.0015 0.0071 <0.0001 0.00011 <0.0001 0.00013 0.068 0.069 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000008 0.000012
2017 Q3 Reference (GH_ER2) 100 122 130 0.0027 0.012 <0.0001 0.00019 0.00011 0.00012 0.043 0.043 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000081 0.0000078
2017 Q4 Reference (CM_MC1) 100 101 134 <0.003 0.0086 <0.0001 <0.0001 0.00016 0.00019 0.051 0.051 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000068 0.0000083
2017 Q4 Reference (FR_UFR1) 100 102 138 <0.003 0.0037 <0.0001 <0.0001 <0.0001 0.00011 0.072 0.072 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000069 0.00001
2017 Q4 Reference (GH_ER2) 100 97 155 <0.003 0.0061 <0.0001 <0.0001 <0.0001 0.00011 0.049 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000056 0.0000074
2018 Q1 Reference (CM_MC1) 100 77 173 <0.003 <0.003 <0.0001 <0.0001 0.00017 0.00018 0.058 0.053 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000078 0.0000058
2018 Q1 Reference (FR_UFR1) 100 88 137 <0.003 <0.003 <0.0001 <0.0001 <0.0001 <0.0001 0.085 0.068 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000062 0.0000096
2018 Q1 Reference (GH_ER2) 80 68 153 <0.003 <0.003 <0.0001 <0.0001 <0.0001 0.00013 0.046 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000058 0.0000062
2018 Q2 Reference (CM_MC1) 100 127 117 0.023 0.14 <0.0001 <0.0001 0.00023 0.00024 0.042 0.039 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.013 <0.05 0.00001 0.000019
2018 Q2 Reference (FR_UFR1) 100 101 106 0.022 0.13 <0.0001 <0.0001 0.00012 0.00016 0.042 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000031
2018 Q2 Reference (GH_ER2) 90 76 140 0.0039 0.24 <0.0001 <0.0001 0.00011 0.00025 0.048 0.049 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000086 0.000043
2018 Q2 Reference (LC_SLC) 100 77 126 <0.003 0.012 <0.0001 <0.0001 0.00013 0.0002 0.039 0.035 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 <0.000005 0.000015
2018 Q3 Reference (CM_MC1) 80 97 145 <0.003 0.011 <0.0001 <0.0001 0.00018 0.0002 0.055 0.054 <0.00002 <0.00002 <0.00005 <0.00005 0.015 0.016 <0.05 0.000012 0.000012
2018 Q3 Reference (FR_UFR1) 90 111 152 <0.003 0.0046 <0.0001 <0.0001 0.00011 0.0001 0.076 0.066 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 <0.000005 0.000011
2018 Q3 Reference (GH_ER2) 100 96 134 <0.003 0.64 <0.0001 <0.0001 0.00011 0.00061 0.043 0.054 <0.00002 0.000066 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000009 0.00013
2018 Q3 Reference (LC_SLC) 100 107 140 <0.003 0.003 <0.0001 <0.0001 0.00012 0.00011 0.048 0.041 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000014
2018 Q4 Reference (CM_MC1) 111 126 131 <0.003 0.01 <0.0001 <0.0001 0.00017 0.0002 0.045 0.043 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.015 <0.05 0.0000068 0.0000085
2018 Q4 Reference (FR_UFR1) 100 111 150 <0.003 <0.003 <0.0001 <0.0001 <0.0001 <0.0001 0.071 0.067 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055 0.000008
2018 Q4 Reference (GH_ER2) 111 113 146 <0.003 0.031 <0.0001 <0.0001 <0.0001 0.00014 0.05 0.046 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055 0.0000097
2018 Q4 Reference (LC_SLC) 111 104 143 <0.003 <0.003 <0.0001 <0.0001 0.00011 0.00015 0.041 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000013
2019 Q1 Reference (CM_MC1) 90 89 179 <0.003 0.0041 <0.0001 <0.0001 0.00015 0.00015 0.058 0.053 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.0000084 0.0000097
2019 Q1 Reference (FR_UFR1) 100 70 182 <0.003 0.003 <0.0001 <0.0001 <0.0001 <0.0001 0.074 0.076 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000078 0.000012
2019 Q1 Reference (GH_ER2) 100 83 150 <0.003 0.0048 <0.0001 <0.0001 <0.0001 0.00011 0.049 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000058 0.0000053
2019 Q1 Reference (LC_SLC) 100 93 154 <0.003 <0.003 <0.0001 <0.0001 0.00013 <0.0001 0.047 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012 0.000015
2019 Q2 Reference (CM_MC1) 90 69 125 0.0036 0.032 <0.0001 <0.0001 0.0002 0.00022 0.039 0.041 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000079 0.000014
2019 Q2 Reference (FR_UFR1) 100 79 126 0.012 0.057 <0.0001 <0.0001 0.00011 0.00011 0.049 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000073 0.00001
2019 Q2 Reference (GH_ER2) 90 75 144 <0.003 0.041 <0.0001 <0.0001 0.00011 0.00014 0.045 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000067 0.000013
2019 Q2 Reference (LC_SLC) 100 83 140 <0.003 0.0032 <0.0001 <0.0001 0.00011 0.00011 0.036 0.035 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000007 0.000013
2019 Q3 Reference (CM_MC1) 100 73 146 <0.003 0.0075 <0.0001 <0.0001 0.00023 0.00023 0.052 0.051 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.016 <0.05 0.00001 0.000016
2019 Q3 Reference (FR_UFR1) 100 94 143 <0.003 0.0097 <0.0001 <0.0001 0.00012 <0.0001 0.061 0.059 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006 0.000009
2019 Q3 Reference (GH_ER2) 90 101 133 <0.003 0.011 <0.0001 <0.0001 0.00011 0.00011 0.042 0.04 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000075 0.0000088
2019 Q3 Reference (LC_SLC) 80 72 138 <0.003 <0.003 <0.0001 <0.0001 0.00013 0.00011 0.038 0.038 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000095 0.000015
2019 Q4 Reference (CM_MC1) 100 87 141 <0.003 0.0096 <0.0001 <0.0001 0.00017 0.00018 0.044 0.047 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000083 0.0000081
2019 Q4 Reference (FR_UFR1) 100 90 143 <0.003 0.0048 <0.0001 <0.0001 <0.0001 0.00011 0.068 0.064 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.0000096
2019 Q4 Reference (GH_ER2) 100 98 145 <0.003 0.015 <0.0001 <0.0001 <0.0001 0.00011 0.043 0.047 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000059 0.0000098
2019 Q4 Reference (LC_SLC) 100 83 145 <0.003 0.0045 <0.0001 <0.0001 0.00011 0.00014 0.042 0.04 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000097 0.000014

Tests categorized as no adverse response
2015 Q1 CM_MC2 111 87 213 0.0097 0.032 0.00017 0.00019 0.00017 0.00022 0.072 0.072 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.024 0.025 < 0.10 0.000022 0.000023
2015 Q1 EV_HC1 100 97 135 0.003 0.009 0.0001 0.0001 0.00013 0.00014 0.041 0.042 0.0001 0.0001 0.0005 0.0005 0.01 0.01 0.05 0.000017 0.000016
2015 Q1 EV_MC2 100 96 193 0.0037 0.019 < 0.00010 < 0.00010 0.00015 0.00018 0.11 0.11 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.014 0.016 < 0.050 0.000055 0.000044
2015 Q1 GH_ERC 100 96 155 < 0.0030 0.028 < 0.00010 0.00012 < 0.00010 0.00015 0.055 0.056 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 < 0.000010
2015 Q1 GH_FR1 111 99 202 < 0.0030 0.0048 0.00014 0.00014 < 0.00010 0.00014 0.12 0.13 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.012 < 0.010 < 0.10 0.000021 0.000024
2015 Q1 LC_LCDSSLCC 111 98 195 < 0.0030 0.0052 0.00022 0.00022 0.00011 0.00013 0.096 0.093 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.013 0.014 < 0.10 0.000086 0.00011
2015 Q2 EV_HC1 100 97 110 0.0032 0.05 0.0001 0.0001 0.00013 0.00016 0.025 0.025 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.000013 0.000021
2015 Q2 EV_MC2 100 90 116 < 0.0070 0.36 < 0.00010 0.00011 0.00018 0.00033 0.062 0.067 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000018 0.000064
2015 Q2 FR_FRCP1 100 94 147 < 0.0030 0.073 0.00022 0.00022 < 0.00010 0.00015 0.064 0.065 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.00003 0.00005
2015 Q2 GH_ERC 100 91 161 < 0.0030 0.13 < 0.00010 < 0.00010 < 0.00010 0.00017 0.05 0.051 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000007 0.000022
2015 Q2 GH_FR1 100 103 167 < 0.0030 0.053 0.00017 0.00017 0.0001 0.00014 0.085 0.087 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000021 0.000035
2015 Q2 LC_DCDS 111 87 92 0.029 0.18 0.00015 0.00019 0.00027 0.00036 0.093 0.096 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000039 0.000067
2015 Q2 LC_LC3 90 77 168 <0.0030 0.011 0.00029 0.0003 0.00013 0.00015 0.035 0.035 <0.00010 <0.00010 <0.000050 <0.000050 0.012 0.012 <0.10 0.00035 0.00038
2015 Q2 LC_LC5 111 93 167 0.0041 0.022 0.00012 0.00014 0.00011 0.00013 0.077 0.079 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000035 0.000034
2015 Q3 CM_MC2 111 104 198 < 0.0030 0.016 0.00018 0.00021 0.00019 0.00021 0.069 0.069 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.027 0.029 < 0.10 0.0000099 0.000018
2015 Q3 EV_HC1 111 123 192 0.0049 0.034 < 0.00010 0.00011 0.00017 0.00024 0.058 0.059 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.050 0.000017 0.000025
2015 Q3 EV_MC2 111 114 194 0.003 0.0085 0.00041 0.00044 0.00016 0.00023 0.1 0.1 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.018 < 0.10 0.000049 0.000056
2015 Q3 FR_FRCP1 111 119 198 < 0.0030 0.022 0.00027 0.00033 0.0001 0.00019 0.076 0.076 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.013 0.014 < 0.10 0.000038 0.000047
2015 Q3 GH_ERC 111 100 142 < 0.0030 0.083 < 0.00010 < 0.00010 < 0.00010 0.00017 0.046 0.049 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000059 0.000016
2015 Q3 GH_FR1 111 114 182 < 0.0030 0.013 0.00022 0.00025 0.00014 0.0002 0.098 0.10 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.01 0.011 < 0.050 0.000019 0.000021
2015 Q3 LC_LCDSSLCC 111 107 181 < 0.0030 0.013 0.00019 0.00026 < 0.00010 0.00011 0.06 0.063 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.012 0.013 < 0.10 0.00025 0.00026
2015 Q4 EV_HC1 100 119 195 < 0.0030 0.0058 < 0.00010 0.00012 0.00014 0.00015 0.06 0.063 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.01 < 0.25 0.000013 0.000018
2015 Q4 EV_MC2 100 111 193 < 0.0030 0.0056 0.00035 0.00038 0.00014 0.00019 0.11 0.11 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.016 < 0.25 0.000037 0.000047
2015 Q4 GH_ERC 100 120 151 < 0.0030 0.007 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.058 0.06 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000073
2015 Q4 GH_FR1 100 124 188 < 0.0030 0.004 0.00011 0.00015 < 0.00010 0.00014 0.12 0.12 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.25 0.000015 0.000024
2015 Q4 LC_DCDS 111 103 133 <0.0050 <0.015 <0.00050 <0.00050 <0.00050 <0.00050 0.14 0.15 <0.00050 <0.00050 <0.00025 <0.00025 <0.050 <0.050 <0.050 <0.000025 0.00006
2015 Q4 LC_LC5 100 77 167 <0.0050 <0.015 <0.00050 <0.00050 <0.00050 <0.00050 0.11 0.11 <0.00050 <0.00050 <0.00025 <0.00025 <0.050 <0.050 <0.050 <0.000025 0.00004
2015 Q4 LC_LCDSSLCC 100 85 197 < 0.0050 < 0.015 < 0.00050 < 0.00050 < 0.00050 < 0.00050 0.085 0.091 < 0.00050 < 0.00050 < 0.00025 < 0.00025 < 0.050 < 0.050 < 0.050 0.00024 0.00026
2016 Q1 EV_HC1 111 113 191 < 0.0030 0.0096 < 0.00010 < 0.00010 0.00015 0.00016 0.067 0.065 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000017 0.000019
2016 Q1 EV_MC2 111 109 179 < 0.0030 0.031 0.00025 0.00025 0.00013 0.00016 0.11 0.11 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.013 0.013 < 0.25 0.000035 0.000036
2016 Q1 GH_ERC 100 101 152 < 0.0030 0.0031 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.067 0.066 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000065
2016 Q1 GH_FR1 89 92 190 < 0.0030 0.004 0.00012 0.00014 < 0.00010 < 0.00010 0.12 0.11 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000014 0.000018
2016 Q1 LC_LCDSSLCC 111 109 193 < 0.0030 0.0074 0.0002 0.00025 < 0.00010 0.00013 0.086 0.089 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.012 0.013 < 0.25 0.000083 0.000076
2016 Q2 LC_LC5 100 95 153 <0.0030 0.12 0.00015 0.00024 0.00011 0.00018 0.069 0.071 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000022 0.000063
2016 Q3 EV_HC1 100 89 192 0.014 0.073 < 0.00010 < 0.00010 0.00016 0.00021 0.065 0.066 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000016 0.000027
2016 Q3 EV_MC2 100 96 204 < 0.0030 0.0054 0.00021 0.00022 0.00018 0.00018 0.1 0.1 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.017 0.018 < 0.25 0.000066 0.000069
2016 Q3 GH_ERC 100 95 144 < 0.0030 0.021 < 0.00010 < 0.00010 < 0.00010 0.00011 0.049 0.05 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000053
2016 Q3 GH_FR1 100 100 198 < 0.0030 0.0079 0.00013 0.00014 < 0.00010 0.00012 0.1 0.1 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000015 0.000016
2016 Q3 LC_LCDSSLCC 100 83 187 < 0.0030 0.0047 0.00021 0.00024 < 0.00010 0.00011 0.072 0.066 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.013 0.012 < 0.25 0.00017 0.00016
2016 Q4 EV_HC1 100 88 192 0.0054 0.076 < 0.00010 0.0001 0.00015 0.00019 0.06 0.06 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000019 0.000024
2016 Q4 GH_ERC 100 84 148 < 0.0030 0.019 < 0.00010 < 0.00010 < 0.00010 0.00012 0.055 0.051 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 < 0.0000050
2016 Q4 GH_FR1 100 83 188 <0.003 0.012 0.00015 0.00034 <0.0001 0.00014 0.1 0.097 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000017 0.000021
2016 Q4 LC_LC5 111 97 176 <0.0030 0.0068 0.00012 0.00013 <0.00010 0.00011 0.089 0.089 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.25 0.000016 0.000038
2016 Q4 LC_LCDSSLCC 100 94 176 < 0.0030 0.0056 0.00019 0.00026 < 0.00010 0.0002 0.055 0.053 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 0.01 < 0.25 0.00014 0.00015
2017 Q1 EV_HC1 100 121 197 <0.003 0.0097 <0.0001 <0.0001 0.00014 0.00017 0.065 0.066 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000014 0.000021
2017 Q1 GH_ERC 100 126 156 <0.003 0.0065 <0.0001 <0.0001 <0.0001 <0.0001 0.062 0.064 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 <0.000005 0.0000071
2017 Q1 GH_FR1 100 108 202 <0.003 0.0085 0.00012 0.00011 <0.0001 0.00011 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000014 0.000018
2017 Q2 EV_MC2 90 80 143 0.018 0.11 0.0001 0.00012 0.00021 0.00029 0.091 0.091 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00003 0.000063
2017 Q2 GH_ERC 100 98 157 <0.003 0.12 <0.0001 <0.0001 <0.0001 0.00017 0.057 0.063 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000089 0.000019
2017 Q2 GH_FR1 100 85 194 0.0069 0.71 0.00022 0.00027 0.00015 0.00038 0.081 0.095 <0.00002 0.000038 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000035 0.000083
2017 Q2 LC_DCDS 100 87 96 0.027 0.1 0.00023 0.00025 0.00035 0.00041 0.097 0.1 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000049 0.000095
2017 Q2 LC_LC5 113 82 183 0.0065 0.069 0.00012 0.00014 <0.00010 0.00021 0.1 0.093 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000018 0.000047
2017 Q2 LC_LCDSSLCC 100 124 199 0.0011 0.014 0.00028 0.00028 0.00012 0.00015 0.073 0.07 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.014 <0.05 0.00015 0.00017
2017 Q3 EV_HC1 100 105 182 <0.003 0.0097 <0.0001 <0.0001 0.0002 0.0002 0.061 0.057 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000019 0.000022
2017 Q3 EV_MC2 100 96 167 <0.003 0.0083 0.00018 0.0002 0.00017 0.00018 0.11 0.098 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.000031 0.000039
2017 Q3 GH_ERC 100 95 140 0.0031 0.042 <0.0001 0.00016 0.00011 0.00015 0.047 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000073 0.000013
2017 Q3 LC_LCDSSLCC 100 104 192 0.0015 0.0031 0.00026 0.00024 <0.0001 0.00012 0.062 0.059 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.00025 0.0002
2017 Q4 EV_HC1 100 100 171 <0.003 0.004 <0.0001 <0.0001 0.00016 0.00018 0.063 0.063 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000096 0.000019
2017 Q4 EV_MC2 100 126 137 <0.003 0.011 <0.0001 0.00012 0.00017 0.00018 0.094 0.12 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.014 <0.05 <0.000005 0.000034
2017 Q4 GH_ERC 100 101 145 <0.003 0.0045 <0.0001 <0.0001 <0.0001 <0.0001 0.056 0.054 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000058 0.0000075
2017 Q4 GH_FR1 100 116 160 <0.003 <0.003 0.00015 0.00015 <0.0001 <0.0001 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000015 0.000019
2017 Q4 LC_DCDS 111 97 142 0.013 0.024 0.00029 0.00032 0.0003 0.00033 0.18 0.18 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000032 0.000055
2017 Q4 LC_LC5 100 89 146 <0.0030 <0.0030 0.00012 0.00012 0.00015 0.00014 0.099 0.1 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.0000082 0.000025
2017 Q4 LC_LCDSSLCC 100 127 156 <0.003 0.0038 0.00026 0.00029 0.00014 0.00018 0.074 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.00015 0.00016
2018 Q1 CM_MC3 100 87 216 <0.003 <0.003 0.0001 <0.0001 0.00017 0.00017 0.06 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.000015
2018 Q1 EV_HC1 100 60 198 <0.003 <0.003 <0.0001 0.00015 0.00014 0.00016 0.075 0.071 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000017 0.000018
2018 Q1 GH_ERC 100 73 154 <0.003 <0.003 <0.0001 <0.0001 <0.0001 0.00012 0.054 0.058 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 <0.000005 0.0000055
2018 Q1 GH_FR1 100 79 203 <0.003 <0.003 0.00011 0.00012 <0.0001 0.00014 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000017 0.000017
2018 Q1 LC_LCDSSLCC 100 75 194 <0.003 <0.003 0.00023 0.00024 <0.0002 0.00012 0.088 0.083 <0.00004 <0.00002 <0.0001 <0.00005 <0.02 0.015 <0.05 0.00011 0.000091
2018 Q2 EV_HC1 100 97 170 0.0046 0.13 <0.0001 <0.0001 0.00017 0.00022 0.039 0.038 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000018 0.00003
2018 Q2 EV_MC2 90 94 123 0.016 0.5 0.00011 0.00016 0.00019 0.00047 0.077 0.087 <0.00002 0.000032 <0.00005 <0.00005 <0.0105 <0.011 <0.05 0.000033 0.000095
2018 Q2 LC_DCDS 100 77 104 0.018 0.25 0.00051 0.00059 0.00038 0.00064 0.14 0.14 <0.000020 0.000024 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000074 0.0002
2018 Q3 EV_HC1 100 125 187 <0.003 0.011 <0.0001 0.00011 0.0002 0.00022 0.065 0.058 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000015 0.000017
2018 Q3 EV_MC2 100 89 186 <0.003 0.0043 0.00038 0.00039 0.00017 0.00017 0.11 0.1 <0.00002 <0.00002 <0.00005 <0.00005 0.017 0.019 0.058 0.000049 0.000063
2018 Q3 GH_ERC 90 107 142 <0.003 0.03 <0.0001 <0.0001 0.00012 0.00013 0.054 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000086 0.000014
2018 Q3 GH_FR1 90 100 204 <0.003 0.0099 0.0002 0.0002 0.00012 0.00013 0.1 0.098 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025 0.000021
2018 Q3 LC_LCDSSLCC 100 106 199 <0.003 0.0035 0.00024 0.00026 0.00011 0.00021 0.071 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.015 <0.05 0.00027 0.00031
2018 Q4 EV_HC1 111 121 185 <0.003 0.022 <0.0001 <0.0001 0.00017 0.00022 0.068 0.066 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000016 0.000022
2018 Q4 EV_MC2 111 92 162 <0.003 0.0095 0.0002 0.00022 0.00017 0.00024 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.015 0.36 0.00002 0.000028
2018 Q4 FR_FRABCH 100 97 247 <0.003 0.0052 <0.0001 0.00011 <0.0001 <0.0001 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.013 <0.25 0.000033 0.000038
2018 Q4 GH_ERC 100 97 154 <0.003 0.15 <0.0001 <0.0001 <0.0001 0.0002 0.056 0.057 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000051 0.000021
2018 Q4 GH_FR1 111 92 208 <0.003 0.0045 0.00014 0.00015 <0.0001 0.00013 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000015 0.000018
2019 Q1 EV_HC1 100 90 197 <0.003 0.0066 <0.0001 <0.0001 0.00016 0.00022 0.07 0.069 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000017 0.000017
2019 Q1 EV_MC2 100 78 188 <0.003 <0.003 <0.0001 <0.0001 0.00015 0.00016 0.12 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.05 0.00002 0.000024
2019 Q1 GH_ERC 100 84 154 <0.003 <0.003 <0.0001 <0.0001 <0.0001 <0.0001 0.057 0.061 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000077 0.0000065
2019 Q1 GH_FR1 100 72 216 <0.003 <0.003 0.00013 0.00012 <0.0001 0.00013 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000018 0.000022
2019 Q1 LC_DCDS 100 91 201 <0.003 0.0085 0.00046 0.00049 0.00036 0.00035 0.23 0.22 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000082 0.000089
2019 Q1 LC_LC3 100 83 227 <0.003 0.0041 0.00023 0.00026 <0.0001 <0.0001 0.059 0.059 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.015 <0.25 0.000088 0.000093
2019 Q1 LC_LC5 100 79 192 <0.003 0.004 <0.0001 <0.0001 0.0001 <0.0001 0.1 0.1 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000017
2019 Q1 LC_LCDSSLCC 100 93 198 <0.003 <0.003 0.00015 0.00017 0.0001 <0.0001 0.085 0.084 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.012 <0.25 0.000081 0.000081
2019 Q1 RG_MIDAG 100 81 185 <0.003 <0.003 0.00012 0.00017 0.00022 0.00021 0.087 0.08 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.016 <0.05 0.000017 0.000022
2019 Q2 CM_MC2 90 71 164 0.0037 0.072 0.00013 0.00013 0.00014 0.00017 0.055 0.056 <0.00002 <0.00002 <0.00005 <0.00005 0.019 0.019 <0.05 0.00002 0.000027
2019 Q2 EV_HC1 100 77 193 <0.003 0.044 0.0001 0.0001 0.00016 0.00017 0.049 0.05 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000017 0.000024
2019 Q2 EV_MC2 100 83 120 0.0076 0.084 <0.0001 0.0001 0.00018 0.00018 0.083 0.084 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.000033
2019 Q2 FR_FRABCH 100 70 223 <0.003 0.076 0.00012 0.00019 <0.0001 0.00014 0.094 0.093 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.015 <0.25 0.000038 0.000069
2019 Q2 FR_FRCP1 100 80 194 <0.003 0.014 0.00034 0.00037 <0.0001 0.00013 0.069 0.069 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000043 0.000048
2019 Q2 GH_ERC 80 82 149 <0.003 0.033 <0.0001 <0.0001 <0.0001 0.00014 0.054 0.055 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000008 0.000012
2019 Q2 GH_FR1 100 80 206 <0.003 0.011 0.0002 0.00019 0.00012 0.00015 0.1 0.1 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000021 0.000025
2019 Q2 LC_DCDS 90 81 125 <0.003 0.019 0.00048 0.00044 0.00032 0.00032 0.16 0.16 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025 0.000078
2019 Q2 LC_LC3 100 85 198 <0.003 0.0033 0.00024 0.00027 <0.0001 0.00013 0.043 0.042 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.015 <0.25 0.00016 0.0002
2019 Q2 LC_LC5 100 79 188 <0.003 0.022 <0.0001 0.00013 0.0001 0.00012 0.091 0.09 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.00003
2019 Q2 LC_LCDSSLCC 100 81 179 <0.003 <0.003 0.00017 0.0002 <0.0001 0.00011 0.054 0.052 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.05 0.000079 0.00009
2019 Q2 RG_MIDAG 100 81 151 <0.003 0.035 0.00012 0.00011 0.00019 0.00019 0.056 0.062 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.000011 0.00002
2019 Q3 CM_MC2 80 84 204 <0.003 0.006 0.00021 0.00021 0.00019 0.00019 0.066 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.027 <0.05 0.000013 0.000016
2019 Q3 EV_HC1 70 79 194 <0.003 0.0082 <0.0001 <0.0001 0.00018 0.00018 0.059 0.055 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000018
2019 Q3 EV_MC2 100 96 168 <0.003 0.0066 0.00011 0.00011 0.00019 0.00016 0.11 0.1 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.000023 0.000027
2019 Q3 FR_FRABCH 100 84 221 <0.003 0.0049 0.00016 0.00018 <0.0001 0.00011 0.082 0.081 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.012 <0.05 0.000041 0.000036
2019 Q3 GH_ERC 90 103 146 <0.003 0.0092 <0.0001 <0.0001 0.0001 0.0001 0.049 0.047 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00001 0.00001
2019 Q3 GH_FR1 100 91 195 <0.003 0.0041 0.00014 0.00015 0.00013 0.0001 0.089 0.086 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000021 0.000023
2019 Q3 LC_DCDS 90 111 133 <0.003 0.0066 0.00048 0.00051 0.00033 0.00039 0.19 0.22 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.05 0.00005 0.000077
2019 Q3 LC_LC3 100 105 201 <0.003 <0.003 0.00027 0.00028 <0.0001 <0.0001 0.052 0.049 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.015 <0.05 0.0003 0.00035
2019 Q3 LC_LC5 80 82 182 <0.003 0.0039 0.00012 0.00012 0.00011 0.0001 0.087 0.083 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000019 0.000035
2019 Q3 LC_LCDSSLCC 80 92 184 <0.003 <0.003 0.00019 0.00019 0.00012 <0.0001 0.057 0.054 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.00015 0.00019
2019 Q3 RG_MIDAG 90 98 163 <0.003 0.01 0.00012 0.00014 0.00031 0.00029 0.057 0.059 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.015 <0.05 0.000013 0.000012
2019 Q4 CM_MC2 90 86 217 <0.003 0.23 0.00019 0.00021 0.00017 0.00028 0.059 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.031 <0.05 0.000024 0.00004
2019 Q4 EV_HC1 90 105 204 <0.003 0.0064 <0.0001 <0.0001 0.00014 0.00015 0.064 0.056 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000095 0.000017
2019 Q4 EV_MC2 80 102 185 <0.003 0.0037 0.00011 0.0001 0.00016 0.00015 0.12 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.012 0.061 0.00002 0.000025
2019 Q4 FR_FRABCH 90 81 240 <0.003 0.036 <0.0001 0.00013 <0.0001 0.00017 0.094 0.092 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.012 <0.25 <0.000005 0.000065
2019 Q4 FR_FRCP1 90 84 237 <0.003 0.0034 0.00029 0.00034 0.00011 0.00012 0.068 0.071 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.011 <0.25 <0.000005 0.000069
2019 Q4 GH_ERC 90 87 151 <0.003 0.0042 <0.0001 <0.0001 <0.0001 0.00011 0.061 0.064 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000054 0.0000076
2019 Q4 GH_FR1 100 96 203 <0.003 0.0054 0.00011 0.00012 <0.0001 0.00011 0.1 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000014 0.000028
2019 Q4 LC_DCDS 90 100 149 <0.003 0.0036 0.00047 0.00053 0.00033 0.00032 0.23 0.26 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.00011 0.00013
2019 Q4 LC_LC3 90 76 214 <0.003 <0.003 0.0003 0.00028 <0.0001 <0.0001 0.057 0.063 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.016 <0.25 0.00017 0.00018
2019 Q4 LC_LC5 100 104 212 <0.003 0.0042 0.00011 0.00011 <0.0001 0.00011 0.094 0.087 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000015 0.000029
2019 Q4 LC_LCDSSLCC 100 88 192 <0.003 0.0067 0.00018 0.00019 <0.0001 0.00012 0.066 0.071 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.00011 0.00016
2019 Q4 RG_MIDAG 100 100 175 <0.003 0.069 0.00011 0.00013 0.00022 0.00025 0.063 0.065 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.014 <0.05 0.000014 0.000021

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 FR_FRCP1 100 47 337 < 0.0030 < 0.0060 0.00048 0.00051 < 0.00020 0.00022 0.036 0.037 < 0.00020 < 0.00020 < 0.0010 < 0.0010 < 0.020 < 0.020 <1 < 0.000020 0.000053
2015 Q2 CM_MC2 100 55 148 0.0044 0.31 0.00012 0.00013 0.00017 0.00031 0.044 0.046 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.014 0.015 < 0.050 0.000036 0.00006
2015 Q2 LC_LCDSSLCC 100 92 150 < 0.0030 0.016 0.00015 0.00017 0.00011 0.00014 0.041 0.042 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.00014 0.00014
2015 Q4 CM_MC2 100 69 215 < 0.0030 0.0054 0.00013 0.00013 0.00018 0.00022 0.09 0.092 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.026 0.027 < 0.25 0.0000075 0.0000093
2015 Q4 FR_FRCP1 100 57 211 < 0.0030 0.0035 0.00025 0.00026 < 0.00010 < 0.00010 0.08 0.078 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.011 0.016 < 0.25 0.00004 0.000055
2016 Q1 CM_MC2 111 97 206 < 0.0030 0.012 0.00018 0.00018 0.00015 0.00021 0.077 0.075 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.026 0.026 < 0.25 0.000016 0.000018
2016 Q1 FR_FRCP1 100 60 254 < 0.0030 < 0.0030 0.00027 0.0003 < 0.00010 0.0001 0.075 0.075 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.01 0.011 < 0.50 0.000036 0.000048
2016 Q2 CM_MC2 100 43 152 0.0076 0.34 0.00014 0.00015 0.00017 0.00029 0.05 0.052 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.017 < 0.050 0.000069 0.00011
2016 Q2 EV_HC1 90 79 179 0.0046 0.15 < 0.00010 0.00013 0.00013 0.00024 0.038 0.04 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000027 0.000047
2016 Q2 EV_MC2 100 77 98 0.018 0.42 < 0.00010 0.0002 0.00017 0.00037 0.058 0.063 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000038 0.000078
2016 Q2 FR_FRCP1 100 80 147 < 0.0030 0.11 0.00018 0.00025 < 0.00010 0.00016 0.065 0.068 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000031 0.000052
2016 Q2 GH_ERC 100 77 146 0.0045 0.31 < 0.00010 0.00011 < 0.00010 0.0003 0.051 0.053 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000011 0.000035
2016 Q2 GH_FR1 90 74 160 < 0.0030 0.09 0.00017 0.00023 0.00011 0.00017 0.079 0.078 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000025 0.000035
2016 Q2 LC_DCDS 90 62 89 0.023 0.19 0.00018 0.00027 0.00028 0.00035 0.084 0.086 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000037 0.000076
2016 Q2 LC_LCDSSLCC 100 77 153 < 0.0030 0.029 0.00024 0.00033 0.00012 0.00015 0.037 0.038 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.050 0.0002 0.00022
2016 Q3 CM_MC2 100 73 201 < 0.0030 0.0053 0.00019 0.00025 0.00019 0.0002 0.077 0.075 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.028 0.029 < 0.25 0.0000075 0.0000086
2016 Q3 FR_FRCP1 100 67 198 < 0.0030 0.014 0.0002 0.00022 < 0.00010 0.00012 0.071 0.073 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 0.011 < 0.25 0.000024 0.000042
2016 Q4 CM_MC2 100 68 165 0.0088 0.15 0.00014 0.00016 0.00017 0.00026 0.054 0.057 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.018 0.02 < 0.050 0.000013 0.000016
2016 Q4 EV_MC2 100 66 122 0.023 0.23 < 0.00010 0.00011 0.00019 0.00027 0.074 0.081 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000025 0.000039
2016 Q4 FR_FRCP1 100 63 193 0.0046 0.015 0.00019 0.0002 < 0.00010 0.00018 0.072 0.067 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000045 0.000051
2016 Q4 LC_DCDS 100 39 131 0.027 0.17 0.00021 0.00036 0.00028 0.00042 0.13 0.14 <0.000020 0.000024 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000041 0.00013
2017 Q1 CM_MC2 100 40 211 0.0012 0.0081 0.00032 0.00066 0.00016 0.00021 0.072 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.029 0.031 <0.05 0.000038 0.000039
2017 Q1 EV_MC2 100 94 176 <0.003 0.022 0.00023 0.00022 0.00012 0.00017 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.000029 0.000035
2017 Q1 FR_FRCP1 100 67 251 <0.001 0.005 0.00023 0.00066 <0.0001 0.00013 0.072 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.25 0.000052 0.000062
2017 Q1 LC_LCDSSLCC 100 92 196 <0.003 0.0086 0.00021 0.00024 <0.0001 0.0001 0.084 0.084 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.25 0.0001 0.000094
2017 Q2 CM_MC2 90 50 197 0.0057 0.11 0.00028 0.00025 0.00016 0.00027 0.067 0.063 <0.00002 <0.00002 <0.00005 <0.00005 0.027 0.027 <0.05 0.000045 0.000072
2017 Q2 CM_MC2 100 76 194 0.0047 0.095 0.00028 0.00035 0.00016 0.00027 0.067 0.08 <0.00002 <0.00002 <0.00005 <0.00005 0.032 0.039 <0.05 0.000043 0.00007
2017 Q2 EV_HC1 100 72 201 0.0078 0.072 <0.0001 0.00011 0.00018 0.00028 0.05 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025 0.000043
2017 Q2 FR_FRCP1 100 41 169 0.013 0.36 0.00021 0.00025 0.00013 0.00038 0.076 0.081 <0.00002 0.000031 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000061 0.00013
2017 Q3 CM_MC2 70 33 180 0.0019 0.018 0.00031 0.00036 0.00018 0.00024 0.058 0.059 <0.00002 <0.00002 <0.00005 <0.00005 0.031 0.031 <0.05 0.0000068 0.000017
2017 Q3 FR_FRCP1 100 75 196 0.0011 0.0082 0.0002 0.00027 <0.0001 0.00012 0.069 0.069 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.01 <0.05 0.000044 0.000051
2017 Q3 GH_FR1 100 91 191 0.0017 0.007 0.00016 0.00023 <0.0001 0.00012 0.1 0.1 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000019 0.000019
2017 Q4 CM_MC2 80 41 196 <0.003 0.01 0.00027 0.0003 0.00017 0.00018 0.073 0.074 <0.00002 <0.00002 <0.00005 <0.00005 0.036 0.038 0.065 0.0000092 0.000011
2017 Q4 FR_FRCP1 100 54 146 <0.003 <0.003 0.00024 0.00026 <0.0001 0.00012 0.07 0.073 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.25 0.000012 0.000051
2018 Q1 CM_MC2 100 48 282 <0.003 0.0037 0.00024 0.00023 0.00018 0.0002 0.08 0.07 <0.00002 <0.00002 <0.00005 <0.00005 0.03 0.033 <0.05 0.000021 0.000021
2018 Q1 EV_MC2 100 56 221 <0.003 0.004 0.00023 0.00026 <0.0002 0.00016 0.11 0.11 <0.00004 <0.00002 <0.0001 <0.00005 <0.02 0.013 <0.05 0.000027 0.000033
2018 Q1 FR_FRCP1 80 21 223 <0.003 0.0033 0.00026 0.00026 <0.0001 <0.0001 0.089 0.074 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.05 0.00007 0.000072
2018 Q2 CM_MC2 100 42 169 0.0051 0.22 0.00021 0.00023 0.00017 0.00029 0.064 0.062 <0.00002 <0.00002 <0.00005 <0.00005 0.026 0.029 <0.05 0.000059 0.000082
2018 Q2 CM_MC3 100 69 150 0.0072 0.13 0.00012 0.00014 0.0003 0.00034 0.051 0.047 <0.00002 <0.00002 <0.00005 <0.00005 0.015 0.016 <0.05 0.000018 0.000039
2018 Q2 FR_FRCP1 100 64 143 0.0065 0.3 0.00022 0.00024 0.00011 0.00028 0.058 0.065 <0.00002 0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0001 0.00017
2018 Q2 GH_ERC 100 62 142 0.0044 0.59 <0.0001 0.0001 0.00012 0.00047 0.059 0.065 <0.00002 0.000033 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012 0.000082
2018 Q2 GH_FR1 100 72 149 0.0095 0.88 0.0003 0.00037 0.00018 0.00061 0.068 0.082 <0.00002 0.000055 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000038 0.00014
2018 Q2 LC_LC5 100 60 159 <0.0030 0.39 <0.00010 0.00018 0.00013 0.0004 0.08 0.081 <0.000020 0.000029 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000027 0.0001
2018 Q2 LC_LCDSSLCC 100 40 164 <0.003 0.039 0.00019 0.00025 0.00014 0.00023 0.047 0.042 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.01 <0.05 0.0002 0.00022
2018 Q3 CM_MC2 90 30 187 <0.003 0.0052 0.00054 0.00054 0.00018 0.00019 0.066 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.053 0.058 <0.25 <0.000005 0.000016
2018 Q3 CM_MC3 100 77 168 <0.003 0.0065 0.00026 0.00027 0.00031 0.00028 0.06 0.058 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.028 <0.05 0.000017 0.000019
2018 Q3 FR_FRCP1 80 46 207 <0.003 0.026 0.00024 0.00028 <0.0001 0.00011 0.077 0.065 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.012 0.061 0.00005 0.000073
2018 Q4 CM_MC2 89 0 195 <0.003 0.012 0.00047 0.0005 0.00024 0.00028 0.068 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.051 0.055 <0.25 0.000031 0.000037
2018 Q4 CM_MC3 111 19.0 158 <0.003 0.0074 0.00021 0.00023 0.0003 0.00034 0.048 0.045 <0.00002 <0.00002 <0.00005 <0.00005 0.021 0.023 <0.05 0.000011 0.00002
2018 Q4 FR_FRCP1 100 6 301 <0.003 0.017 0.0005 0.0005 <0.0002 <0.0002 0.015 0.018 <0.00004 <0.00004 <0.0001 <0.0001 <0.02 <0.02 <0.25 <0.00001 0.000018
2018 Q4 LC_DCDS 100 85 164 <0.0030 0.0064 0.00054 0.00055 0.00032 0.00033 0.25 0.27 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000039 0.000089
2018 Q4 LC_LC5 100 74 189 <0.0030 0.0038 0.00011 0.00012 <0.00010 0.00013 0.099 0.1 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 0.01 <0.050 0.00002 0.000037
2018 Q4 LC_LCDSSLCC 100 63 198 <0.003 0.0044 0.00026 0.00026 0.00011 0.00013 0.066 0.074 <0.00002 <0.00002 <0.00005 <0.00005 0.015 0.016 <0.25 0.00017 0.00019

Tests categorized as possible or likely response (2019)
2019 Q1 CM_MC2 100 49 229 <0.003 0.0053 0.00022 0.00023 0.00021 0.00021 0.08 0.078 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.028 <0.25 0.000017 0.00002
2019 Q1 FR_FRABCH 100 58 243 <0.003 <0.003 <0.0001 <0.0001 <0.0001 0.0001 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.25 0.000031 0.000034
2019 Q1 FR_FRCP1 0 0 403 <0.003 <0.006 0.00048 0.00045 <0.0002 <0.0002 0.017 0.019 <0.00004 <0.00004 <0.0001 <0.0001 <0.02 <0.02 <0.5 <0.00001 <0.00001
2019 Q3 FR_FRCP1 90 75 193 <0.003 0.0047 0.00023 0.00024 0.00012 0.00011 0.064 0.065 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.011 <0.05 0.000042 0.000042

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response  
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Table D-1: C. dubia  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 EV_HC1
2015 Q1 EV_MC2
2015 Q1 GH_ERC
2015 Q1 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q2 EV_HC1
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_DCDS
2015 Q2 LC_LC3
2015 Q2 LC_LC5
2015 Q3 CM_MC2
2015 Q3 EV_HC1
2015 Q3 EV_MC2
2015 Q3 FR_FRCP1
2015 Q3 GH_ERC
2015 Q3 GH_FR1
2015 Q3 LC_LCDSSLCC
2015 Q4 EV_HC1
2015 Q4 EV_MC2
2015 Q4 GH_ERC
2015 Q4 GH_FR1
2015 Q4 LC_DCDS
2015 Q4 LC_LC5
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q1 EV_MC2
2016 Q1 GH_ERC
2016 Q1 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q2 LC_LC5
2016 Q3 EV_HC1
2016 Q3 EV_MC2
2016 Q3 GH_ERC
2016 Q3 GH_FR1
2016 Q3 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 GH_ERC
2016 Q4 GH_FR1
2016 Q4 LC_LC5
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q1 GH_ERC
2017 Q1 GH_FR1
2017 Q2 EV_MC2
2017 Q2 GH_ERC
2017 Q2 GH_FR1
2017 Q2 LC_DCDS
2017 Q2 LC_LC5
2017 Q2 LC_LCDSSLCC
2017 Q3 EV_HC1
2017 Q3 EV_MC2
2017 Q3 GH_ERC
2017 Q3 LC_LCDSSLCC
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_DCDS
2017 Q4 LC_LC5
2017 Q4 LC_LCDSSLCC
2018 Q1 CM_MC3
2018 Q1 EV_HC1
2018 Q1 GH_ERC
2018 Q1 GH_FR1
2018 Q1 LC_LCDSSLCC
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 LC_DCDS
2018 Q3 EV_HC1
2018 Q3 EV_MC2
2018 Q3 GH_ERC
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 FR_FRABCH
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_ERC
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q1 RG_MIDAG
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRABCH
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 GH_FR1
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q2 RG_MIDAG
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5
2019 Q3 LC_LCDSSLCC
2019 Q3 RG_MIDAG
2019 Q4 CM_MC2
2019 Q4 EV_HC1
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 GH_FR1
2019 Q4 LC_DCDS
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC
2019 Q4 RG_MIDAG

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 FR_FRCP1
2015 Q2 CM_MC2
2015 Q2 LC_LCDSSLCC
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_DCDS
2016 Q2 LC_LCDSSLCC
2016 Q3 CM_MC2
2016 Q3 FR_FRCP1
2016 Q4 CM_MC2
2016 Q4 EV_MC2
2016 Q4 FR_FRCP1
2016 Q4 LC_DCDS
2017 Q1 CM_MC2
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q1 LC_LCDSSLCC
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2018 Q1 CM_MC2
2018 Q1 EV_MC2
2018 Q1 FR_FRCP1
2018 Q2 CM_MC2
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LC5
2018 Q2 LC_LCDSSLCC
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q3 FR_FRCP1
2018 Q4 CM_MC2
2018 Q4 CM_MC3
2018 Q4 FR_FRCP1
2018 Q4 LC_DCDS
2018 Q4 LC_LC5
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response (2019)
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q3 FR_FRCP1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response  

CALCIUM-T-mg/l
CARBON 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l FLUORIDE-D-
mg/l

Hardness Total or 
Dissolved CaCO3-N-

mg/l
IRON-D-mg/l IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l LITHIUM-D-mg/l LITHIUM-T-mg/l MAGNESIUM-T-

mg/l
MANGANESE-D-

mg/l

56 0.84 < 1.0 0.00017 0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050 0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0019 0.0016 15 0.000054
56 0.84 < 1.0 0.00017 0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050 0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0019 0.0016 15 0.000054
57 < 0.50 < 1.0 0.00013 0.00015 < 0.00010 < 0.00010 353 < 0.00050 < 0.00050 0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0015 0.0017 14 0.00017
38 1.8 < 1.0 0.00014 0.00046 < 0.00010 < 0.00010 245 < 0.00050 < 0.00050 0.15 129 < 0.010 0.052 < 0.000050 < 0.000050 < 0.0010 0.0012 9.2 0.00064
48 0.84 1.0 0.00022 0.00037 < 0.00010 < 0.00010 303 < 0.00050 < 0.00050 0.15 160 < 0.010 0.066 < 0.000050 < 0.000050 0.0017 0.0016 11 0.0033
55 0.75 1.0 0.00013 0.00013 < 0.00010 < 0.00010 342 < 0.00050 < 0.00050 0.15 188 < 0.010 < 0.010 0.000055 < 0.000050 0.002 0.002 13 0.00062
56 0.6 < 1.0 0.00011 0.00036 < 0.00010 < 0.00010 354 < 0.00050 < 0.00050 0.16 190 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0015 0.0015 14 0.0001
51 0.61 1.2 0.00022 0.00034 < 0.00010 < 0.00010 314 < 0.00050 < 0.00050 0.16 170 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0016 0.0018 11 0.0021
58 < 0.50 1.1 0.00012 < 0.00020 < 0.00010 < 0.00010 358 < 0.00050 < 0.00050 0.16 202 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0014 0.0015 15 0.0002
37 2.5 < 0.10 0.00011 0.00029 < 0.00010 < 0.00010 233 < 0.00050 < 0.00050 0.15 126 < 0.010 0.075 < 0.000050 0.00006 0.0011 0.0013 9.8 0.00045
48 1.4 0.61 0.00017 0.00062 < 0.00010 < 0.00010 289 < 0.00050 < 0.00050 0.16 163 < 0.010 0.23 < 0.000050 0.00013 0.002 0.0021 11 0.0018
51 0.86 0.13 < 0.00010 0.00018 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050 0.17 177 < 0.010 0.013 < 0.000050 < 0.000050 0.0017 0.0018 14 0.00027
48 1.1 0.18 < 0.00010 0.00021 < 0.00010 < 0.00010 330 < 0.00050 < 0.00050 0.16 177 < 0.010 0.022 < 0.000050 < 0.000050 0.0015 0.0018 12 0.00027
48 0.64 0.36 0.00021 0.00024 < 0.00010 < 0.00010 297 < 0.00050 < 0.00050 0.17 163 < 0.010 0.013 < 0.000050 < 0.000050 0.0019 0.0017 9.6 0.0012
52 0.96 <0.5 <0.0001 0.00011 <0.0001 <0.0001 341 <0.0002 <0.0005 0.14 185 <0.01 <0.01 <0.00005 <0.00005 0.0013 0.0014 14 <0.0001
36 1.8 <0.5 0.00012 0.00018 <0.0001 <0.0001 267 <0.0002 <0.0005 0.052 134 <0.01 0.021 <0.00005 <0.00005 0.0041 0.0042 10 0.00015
31 3.3 <0.5 0.00022 0.0004 <0.0001 <0.0001 239 0.0004 0.00067 0.11 121 0.054 0.13 <0.00005 0.000092 0.0011 0.0012 8.7 0.0012
51 0.83 0.27 0.00021 0.00038 <0.0001 <0.0001 321 <0.0005 <0.0005 0.16 177 <0.01 0.074 <0.00005 0.000061 0.0019 0.002 12 0.00095
36 1.2 <0.5 <0.0001 0.00028 <0.0001 <0.0001 265 <0.0002 <0.0005 0.054 138 <0.01 0.033 <0.00005 <0.00005 0.0044 0.0045 9.5 <0.0001
45 1.8 <0.5 <0.0001 0.00028 <0.0001 <0.0001 319 <0.0002 <0.0005 0.14 159 <0.01 0.011 <0.00005 <0.00005 0.0015 0.0015 13 0.00036
40 0.79 <0.5 0.00019 0.00024 <0.0001 <0.0001 276 <0.0002 <0.0005 0.14 137 <0.01 0.02 <0.00005 <0.00005 0.0017 0.0015 9.6 0.0021
41 1.6 <0.5 0.00018 0.00018 <0.0001 <0.0001 280 <0.0005 <0.0005 0.055 144 <0.01 <0.01 <0.00005 <0.00005 0.0045 0.0046 11 0.00012
50 1.1 <0.5 <0.0001 0.00012 <0.0001 <0.0001 333 <0.0005 <0.0005 0.11 185 <0.01 <0.01 <0.00005 <0.00005 0.0019 0.0017 14 <0.0001
47 0.81 <0.5 0.00022 0.00026 <0.0001 <0.0001 282 <0.0005 <0.0005 0.13 161 <0.01 <0.01 <0.00005 <0.00005 0.0021 0.002 11 0.00061
39 0.73 <0.5 0.00013 0.00018 <0.0001 <0.0001 307 <0.0005 <0.0005 0.055 153 <0.01 <0.01 <0.00005 <0.00005 0.0047 0.0048 11 <0.0001
53 0.5 <0.5 <0.0001 0.00011 <0.0001 <0.0001 371 <0.0005 <0.0005 0.11 198 <0.01 <0.01 <0.00005 <0.00005 0.0015 0.0014 14 <0.0001
45 0.66 0.26 0.00019 0.00025 <0.0001 <0.0001 327 <0.0005 <0.0005 0.16 170 <0.01 <0.01 <0.00005 <0.00005 0.0013 0.0017 11 0.0013
36 3.3 <0.5 0.00013 0.00029 <0.0001 <0.0001 238 <0.0005 0.00056 0.07 125 0.024 0.11 <0.00005 0.000073 0.0037 0.0041 9.2 0.00035
35 2.9 <0.5 0.00011 0.00027 <0.0001 <0.0001 235 <0.0005 0.00056 0.14 123 0.014 0.13 <0.00005 0.00013 0.0011 0.0013 9.5 0.00039
46 1.6 <0.5 0.00018 0.00077 <0.0001 0.00012 304 <0.0005 0.00077 0.16 164 <0.01 0.34 <0.00005 0.00017 0.002 0.0023 12 0.00023
42 2.3 <0.5 0.00012 0.00015 <0.0001 <0.0001 299 <0.0005 <0.0005 0.3 163 <0.01 0.012 <0.00005 <0.00005 0.003 0.0029 12 <0.0001
39 1.7 <0.5 0.00021 0.0003 <0.0001 <0.0001 267 <0.0005 <0.0005 0.08 156 <0.01 0.011 <0.00005 <0.00005 0.0045 0.0048 10 0.00015
48 1.6 <0.5 0.00012 0.00012 <0.0001 <0.0001 325 <0.0005 <0.0005 0.18 183 <0.01 <0.01 <0.00005 <0.00005 0.0018 0.0018 13 0.00031
49 1.5 <0.5 0.00021 0.0016 <0.0001 0.00051 270 <0.0005 0.0012 0.17 148 <0.01 0.99 <0.00005 0.00084 0.0018 0.0024 11 <0.0001
46 1.2 <0.5 0.00014 0.00016 <0.0001 <0.0001 350 <0.0005 <0.0005 0.34 211 <0.01 <0.01 <0.00005 <0.00005 0.0029 0.003 15 <0.0001
38 2.1 <0.5 0.00018 0.00027 <0.0001 <0.0001 268 <0.0005 <0.0005 0.07 140 <0.01 <0.01 <0.00005 <0.00005 0.0046 0.0045 11 <0.0001
51 0.72 <0.5 0.0001 0.00019 <0.0001 <0.0001 347 <0.0005 <0.0005 0.15 187 <0.01 <0.01 <0.00005 <0.00005 0.0016 0.0017 14 0.0001
47 <0.5 <0.5 0.00023 0.00038 <0.0001 <0.0001 306 <0.0005 <0.0005 0.17 167 <0.01 0.037 <0.00005 <0.00005 0.0019 0.002 11 0.00039
49 0.51 <0.5 0.00013 0.00021 <0.0001 <0.0001 369 <0.0005 <0.0005 0.37 191 <0.01 <0.01 <0.00005 <0.00005 0.0033 0.0036 16 <0.0001
41 0.55 0.68 0.00016 0.0003 <0.0001 <0.0001 302 <0.0005 <0.0005 0.07 156 <0.01 <0.01 <0.00005 <0.00005 0.0048 0.0043 11 0.00014
54 0.92 <0.5 <0.0001 <0.0001 <0.0001 <0.0001 363 <0.0005 <0.0005 0.14 194 <0.01 <0.01 <0.00005 <0.00005 0.0015 0.0016 15 <0.0001
51 <0.5 <0.5 0.00021 0.00028 <0.0001 <0.0001 305 <0.0005 <0.0005 0.16 172 <0.01 <0.01 <0.00005 <0.00005 0.0016 0.0016 11 0.00034
60 0.67 0.71 0.00014 0.00021 <0.0001 <0.0001 428 <0.0005 <0.0005 0.37 216 <0.01 <0.01 <0.00005 <0.00005 0.0044 0.0048 18 <0.0001
36 3.6 <0.5 0.00013 0.0002 <0.0001 <0.0001 253 <0.0005 <0.0005 0.071 133 <0.01 0.03 <0.00005 <0.00005 0.004 0.004 9.9 0.00011
38 1.8 <0.5 0.00014 0.00024 <0.0001 <0.0001 278 <0.0005 <0.0005 0.15 133 <0.01 0.026 <0.00005 <0.00005 0.0012 0.0013 11 0.00013
50 <0.5 <0.5 0.00021 0.00036 <0.0001 <0.0001 298 <0.0005 <0.0005 0.17 168 <0.01 0.045 <0.00005 <0.00005 0.0017 0.0019 12 0.00013
45 0.94 <0.5 0.00016 0.00015 <0.0001 <0.0001 343 <0.0005 <0.0005 0.35 167 <0.01 <0.01 <0.00005 <0.00005 0.0029 0.003 14 <0.0001
44 0.99 <0.5 0.00022 0.00026 <0.0001 <0.0001 287 <0.0005 <0.0005 0.079 156 <0.01 <0.01 <0.00005 <0.00005 0.0048 0.0049 11 0.00021
50 1.0 <0.5 0.00011 0.00016 <0.0001 <0.0001 309 <0.0005 <0.0005 0.16 172 <0.01 <0.01 <0.00005 <0.00005 0.0015 0.0016 14 0.0003
42 0.65 <0.5 0.0002 0.00033 <0.0001 <0.0001 274 <0.0005 <0.0005 0.15 154 <0.01 0.014 <0.00005 <0.00005 0.0017 0.0016 10.0 0.00059
46 0.72 <0.5 0.00016 0.0002 <0.0001 <0.0001 320 <0.0005 <0.0005 0.33 171 <0.01 <0.01 <0.00005 <0.00005 0.0026 0.0029 14 <0.0001
40 0.84 <0.5 0.00027 0.00029 <0.0001 <0.0001 246 0.00021 <0.0005 0.077 142 <0.01 <0.01 <0.00005 <0.00005 0.0041 0.0044 10 0.0001
50 0.71 <0.5 0.00012 0.00011 <0.0001 <0.0001 302 0.00028 <0.0005 0.16 178 <0.01 <0.01 <0.00005 <0.00005 0.0016 0.0017 14 <0.0001
48 <0.5 <0.5 0.00027 0.00028 <0.0001 <0.0001 279 0.00021 <0.0005 0.17 158 <0.01 0.016 <0.00005 <0.00005 0.0017 0.0018 12 0.00054
51 0.81 <0.5 0.00016 0.00016 <0.0001 <0.0001 333 0.00022 <0.0005 0.37 203 <0.01 <0.01 <0.00005 <0.00005 0.0037 0.0035 17 <0.0001

106 0.93 3.4 0.00019 0.00024 0.00074 0.00079 826 < 0.00050 < 0.00050 0.14 445 < 0.010 0.031 < 0.000050 < 0.000050 0.011 0.011 46 0.0046
60 0.82 1.5 0.00014 0.00018 0.0001 0.0001 453 0.0005 0.0005 0.15 274 0.01 0.013 0.00005 0.00005 0.0047 0.0047 31 0.001
91 1.7 11 0.00012 < 0.00020 < 0.00010 < 0.00010 665 0.0012 0.00076 0.15 381 < 0.010 0.024 < 0.000050 < 0.000050 0.015 0.015 33 0.0024
55 0.64 <1 0.00029 0.00034 < 0.00010 < 0.00010 345 < 0.00050 < 0.00050 0.15 191 < 0.010 0.036 < 0.000050 0.0002 0.0019 0.002 13 0.00035
114 1.1 2.6 0.00021 0.00015 < 0.00010 < 0.00010 851 < 0.00050 < 0.00050 0.18 475 < 0.010 < 0.010 < 0.000050 < 0.000050 0.016 0.015 49 0.0017
123 1.1 2.7 0.00016 0.00021 < 0.00010 < 0.00010 940 < 0.00050 < 0.00050 0.24 536 < 0.010 < 0.010 < 0.000050 < 0.000050 0.031 0.031 53 0.000074
47 1.1 1.3 0.00013 0.00021 0.0001 0.0001 350 0.0005 0.0005 0.13 205 0.01 0.051 0.00005 0.000056 0.0044 0.0042 21 0.00053
44 1.9 2.9 0.0002 0.0007 < 0.00010 0.00022 299 < 0.00050 0.00073 0.12 159 < 0.010 0.39 < 0.000050 0.00028 0.0054 0.0052 13 0.0003
73 1.6 1.2 < 0.00010 0.00028 < 0.00010 0.00012 573 < 0.00050 < 0.00050 0.2 302 < 0.010 0.11 < 0.000050 0.00014 0.019 0.018 29 0.0032
53 0.96 <1 0.00017 0.00054 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050 0.15 179 < 0.010 0.15 < 0.000050 0.00011 0.0022 0.0023 12 0.00072
81 1.4 1.4 < 0.00010 0.0002 < 0.00010 < 0.00010 614 < 0.00050 < 0.00050 0.17 332 < 0.010 0.07 < 0.000050 0.000063 0.014 0.014 34 0.0011
25 2.2 1.1 0.00012 0.00042 <0.00010 <0.00010 189 <0.00050 0.00059 0.093 96 0.014 0.14 <0.000050 0.00013 0.0051 0.0051 8.4 0.0008
93 0.74 1.9 0.00017 0.00019 0.0001 0.00011 760 <0.00050 <0.00050 0.21 401 <0.010 <0.010 <0.000050 <0.000050 0.03 0.03 41 0.0001
75 1.2 1.5 0.00016 0.00021 <0.00010 <0.00010 576 <0.00050 <0.00050 0.19 300 0.013 0.031 <0.000050 <0.000050 0.014 0.014 30 0.0025
104 0.86 2.1 0.00019 0.00023 0.00026 0.00034 802 < 0.00050 < 0.00050 0.12 458 < 0.010 0.022 < 0.000050 < 0.000050 0.013 0.014 51 0.0018
75 1.1 1.4 0.00015 0.00024 < 0.00010 < 0.00010 625 < 0.00050 < 0.00050 0.21 373 < 0.010 0.027 < 0.000050 < 0.000050 0.0069 0.0068 41 0.0028
87 1.0 9.6 0.00013 0.00019 < 0.00010 < 0.00010 686 < 0.00050 < 0.00050 0.18 384 < 0.010 0.018 < 0.000050 < 0.000050 0.022 0.021 35 0.00067
109 0.93 1.5 0.0001 0.00017 < 0.00010 < 0.00010 815 < 0.00050 < 0.00050 0.2 471 < 0.010 0.033 < 0.000050 < 0.000050 0.03 0.031 51 0.0031
49 0.75 <1 0.00019 0.00037 < 0.00010 < 0.00010 284 < 0.00050 < 0.00050 0.16 160 < 0.010 0.088 < 0.000050 0.00007 0.0017 0.002 11 0.00058
90 0.87 1.6 0.00012 0.00015 < 0.00010 < 0.00010 657 < 0.00050 < 0.00050 0.18 374 < 0.010 0.016 < 0.000050 < 0.000050 0.015 0.015 37 0.00089
92 0.83 2.0 0.00011 0.0002 < 0.00010 < 0.00010 660 < 0.00050 < 0.00050 0.24 355 < 0.010 < 0.010 < 0.000050 < 0.000050 0.021 0.023 34 0.0002
93 0.63 1.8 0.00013 0.00022 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050 0.2 431 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0069 0.0067 50 0.0018
102 0.6 8.7 0.00012 0.00015 < 0.00010 < 0.00010 733 < 0.00050 < 0.00050 0.16 415 < 0.010 0.014 < 0.000050 < 0.000050 0.023 0.022 39 0.0013
58 < 0.50 1.2 0.00022 0.00026 < 0.00010 < 0.00010 355 < 0.00050 < 0.00050 0.16 190 < 0.010 < 0.010 < 0.000050 < 0.000050 0.002 0.0021 13 0.00063
106 < 0.50 1.7 0.00012 0.00013 < 0.00010 < 0.00010 760 < 0.00050 < 0.00050 0.16 436 < 0.010 < 0.010 < 0.000050 < 0.000050 0.017 0.017 43 0.0011
36 2.3 <0.50 <0.00050 <0.00050 <0.00050 <0.00050 251 <0.0010 <0.0025 0.075 150 <0.050 <0.050 <0.00025 <0.00025 0.0074 0.0072 14 <0.00050
99 0.84 1.5 <0.00050 <0.00050 <0.00050 <0.00050 627 <0.0010 <0.0025 0.17 424 <0.050 <0.050 <0.00025 <0.00025 0.019 0.019 43 <0.00050
117 0.74 2.2 < 0.00050 < 0.00050 < 0.00050 < 0.00050 770 < 0.0010 < 0.0025 0.18 499 < 0.050 < 0.050 < 0.00025 < 0.00025 0.036 0.036 54 < 0.00050
95 0.65 2.1 0.00016 < 0.00020 < 0.00010 < 0.00010 745 < 0.00050 < 0.00050 0.21 443 < 0.010 < 0.020 < 0.000050 < 0.000050 0.0066 0.0065 51 0.0013
94 0.85 9.2 0.00013 0.00018 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050 0.15 395 < 0.010 0.038 < 0.000050 0.000053 0.018 0.018 37 0.0012
67 < 0.50 1.3 0.00024 < 0.00030 < 0.00010 < 0.00010 419 < 0.00050 < 0.00050 0.16 231 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0023 0.0025 16 0.00026
119 0.51 2.5 0.00012 0.00013 < 0.00010 < 0.00010 885 < 0.00050 < 0.00050 0.18 507 < 0.010 < 0.010 < 0.000050 < 0.000050 0.015 0.014 52 0.001
134 < 0.50 17 0.00014 < 0.00020 < 0.00010 < 0.00010 1010 < 0.00050 < 0.00050 0.24 572 < 0.010 < 0.010 < 0.000050 < 0.000050 0.037 0.038 60 0.0058
71 1.6 1.5 0.00011 0.00038 <0.00010 0.00011 540 <0.00050 <0.00050 0.2 285 <0.010 0.17 <0.000050 0.00012 0.015 0.015 28 0.00058
81 0.95 1.1 0.00016 0.00025 < 0.00010 < 0.00010 652 < 0.00050 < 0.00050 0.23 368 < 0.010 0.063 < 0.000050 0.000076 0.0084 0.0083 44 0.0054
111 0.83 13 0.00012 0.00015 < 0.00010 < 0.00010 793 < 0.00050 < 0.00050 0.17 435 < 0.010 0.01 < 0.000050 < 0.000050 0.031 0.033 42 0.0009
45 0.58 0.37 0.0002 0.00027 < 0.00010 < 0.00010 317 < 0.00050 < 0.00050 0.18 161 < 0.010 0.024 < 0.000050 < 0.000050 0.0024 0.0024 11 0.00045
89 0.8 1.5 < 0.00010 0.00017 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050 0.2 379 < 0.010 0.016 < 0.000050 < 0.000050 0.017 0.017 40 0.00092
91 < 0.50 4.7 0.00012 0.00027 < 0.00010 < 0.00010 754 < 0.00050 < 0.00050 0.25 403 < 0.010 < 0.010 < 0.000050 < 0.000050 0.034 0.032 37 0.0009
82 1.4 1.3 0.00014 0.00023 < 0.00010 < 0.00010 668 < 0.00050 < 0.00050 0.2 386 < 0.010 0.058 < 0.000050 < 0.000050 0.0077 0.0081 46 0.0021
51 < 0.50 0.44 0.0002 0.00035 < 0.00010 < 0.00010 327 < 0.00050 0.00054 0.16 186 < 0.010 0.028 < 0.000050 < 0.000050 0.0026 0.0022 12 0.00044
94 0.75 1.5 0.0001 0.00019 <0.0001 <0.0001 735 <0.0005 <0.0005 0.16 411 <0.01 0.022 <0.00005 <0.00005 0.017 0.017 44 0.00072
85 0.58 2.5 <0.00010 0.00018 <0.00010 <0.00010 649 <0.00050 <0.00050 0.21 356 <0.010 <0.010 <0.000050 <0.000050 0.019 0.02 38 0.00028
83 0.91 6.8 0.0001 0.00019 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050 0.21 384 < 0.010 < 0.010 < 0.000050 < 0.000050 0.027 0.026 35 0.002
89 0.72 1.3 0.00015 0.00023 <0.0001 <0.0001 704 <0.0005 <0.0005 0.22 411 <0.01 0.017 <0.00005 <0.00005 0.0064 0.0065 47 0.0024
56 <0.5 0.38 0.00026 0.00027 <0.0001 <0.0001 354 <0.0005 <0.0005 0.14 190 <0.01 <0.01 <0.00005 <0.00005 0.0031 0.0035 14 0.00012
115 0.57 1.8 <0.0001 0.00014 <0.0001 <0.0001 843 <0.0005 <0.0005 0.14 479 <0.01 0.011 <0.00005 <0.00005 0.016 0.016 49 0.0012
48 2.9 4.3 <0.0001 0.00025 0.00011 0.00025 402 0.00031 0.00074 0.099 199 0.021 0.15 <0.00005 0.00016 0.0082 0.0077 17 0.0019
56 0.79 0.5 0.00023 0.0005 <0.0001 <0.0001 368 <0.0005 <0.0005 0.16 187 <0.01 0.13 <0.00005 0.00008 0.0029 0.0032 15 0.00083
92 3.4 1.7 <0.0001 0.0012 <0.0001 0.00037 735 <0.0005 0.0013 0.13 404 0.013 0.55 <0.00005 0.00043 0.015 0.015 44 0.0032
27 3.4 0.56 <0.00010 0.00024 <0.00010 0.00016 190 0.00027 0.00063 0.07 97 0.027 0.15 <0.000050 0.00014 0.005 0.0053 8.6 0.0078
86 1.9 2.7 <0.00010 0.00023 <0.00010 0.00011 698 <0.00020 <0.00050 0.15 375 <0.010 0.12 <0.000050 0.000098 0.021 0.02 36 0.0013
108 1.2 8.0 <0.0001 0.00016 <0.0001 <0.0001 889 <0.0002 <0.0005 0.2 477 <0.01 0.033 <0.00005 <0.00005 0.048 0.047 48 0.00081
83 0.97 0.81 0.00011 0.00022 <0.0001 <0.0001 610 <0.0005 <0.0005 0.21 416 <0.01 0.011 <0.00005 <0.00005 0.0071 0.0066 46 0.0054
78 1.3 4.9 <0.0001 0.00015 <0.0001 <0.0001 531 <0.0005 <0.0005 0.16 350 <0.01 0.012 <0.00005 <0.00005 0.016 0.015 31 0.0018
42 0.89 <0.5 0.00015 0.00029 <0.0001 <0.0001 295 <0.0002 <0.0005 0.14 149 <0.01 0.061 <0.00005 <0.00005 0.0025 0.0024 11 0.0011
92 1.8 5.5 <0.0001 0.00017 <0.0001 <0.0001 796 0.00021 <0.0005 0.2 397 <0.01 <0.01 0.000097 <0.00005 0.036 0.036 37 0.00066
82 1.0 0.8 <0.0001 0.00018 <0.0001 <0.0001 660 <0.0005 <0.0005 0.17 388 <0.01 0.012 <0.00005 <0.00005 0.0065 0.0072 44 <0.0001
87 1.0 6.1 0.00011 0.00019 <0.0001 <0.0001 565 <0.0005 <0.0005 0.12 262 <0.01 0.016 <0.00005 <0.00005 0.016 0.016 32 <0.0001
48 1.1 <0.5 0.00022 0.00025 <0.0001 <0.0001 303 <0.0005 <0.0005 0.12 174 <0.01 <0.01 <0.00005 <0.00005 0.0027 0.0025 12 0.00044
102 1.6 1.2 <0.0001 0.00015 <0.0001 <0.0001 749 <0.0005 <0.0005 0.13 476 <0.01 <0.01 <0.00005 <0.00005 0.018 0.018 51 0.0013
48 2.4 4.1 <0.00010 0.00018 0.00011 0.00013 373 <0.00050 <0.00050 0.073 202 <0.010 0.021 <0.000050 <0.000050 0.008 0.0089 18 0.00066
93 1.0 2.9 <0.00010 <0.00030 <0.00010 <0.00010 652 <0.00050 <0.00050 0.16 388 <0.010 <0.010 <0.000050 <0.000050 0.02 0.022 40 <0.00010
111 0.97 8.0 <0.0001 0.00022 <0.0001 <0.0001 777 <0.0005 <0.0005 0.18 471 <0.01 <0.01 <0.00005 <0.00005 0.037 0.04 49 0.0011
70 0.63 1.5 0.00023 0.0003 <0.0001 <0.0001 524 <0.0005 <0.0005 0.17 261 <0.01 <0.01 <0.00005 <0.00005 0.0052 0.0052 21 0.0007
89 0.82 0.97 0.00016 0.00012 <0.0001 <0.0001 777 <0.0005 <0.0005 0.18 438 <0.01 <0.01 <0.00005 <0.00005 0.0066 0.0064 52 0.0022
48 0.76 0.37 0.00022 0.00027 <0.0001 <0.0001 349 <0.0005 <0.0005 0.16 172 <0.01 <0.01 <0.00005 <0.00005 0.0025 0.0032 13 0.00017
105 1.2 2.2 <0.0001 0.00011 <0.0001 <0.0001 909 0.00052 <0.0005 0.16 477 <0.01 <0.01 <0.00005 <0.00005 0.016 0.016 49 0.00083
129 0.57 7.9 <0.0002 0.00013 <0.0002 <0.0001 1000 <0.0005 <0.0005 0.17 532 <0.02 <0.01 <0.0001 <0.00005 0.043 0.052 57 0.00031
66 2.5 0.66 <0.0001 0.00025 <0.0001 <0.0001 510 <0.0005 <0.0005 0.19 292 <0.01 0.13 <0.00005 0.000086 0.005 0.0054 27 0.00065
58 4.1 4.7 0.00011 0.00092 <0.0001 0.00041 397 <0.00051 0.0013 0.13 228 0.019 0.6 <0.00005 0.00067 0.01 0.011 20 0.001
44 3.4 3.3 <0.00010 0.0011 0.0004 0.00092 364 <0.00050 0.0015 0.12 182 <0.010 0.46 <0.000050 0.00054 0.0094 0.0096 15 0.014
78 1.4 1.0 0.00013 0.00021 <0.0001 <0.0001 668 <0.0005 <0.0005 0.22 398 <0.01 0.022 <0.00005 <0.00005 0.0072 0.0079 42 0.0091
97 1.2 5.5 0.00012 0.00031 0.00014 0.00019 663 <0.0005 0.00078 0.18 438 <0.01 0.07 <0.00005 <0.00005 0.028 0.029 39 0.0014
43 1.1 <0.5 0.00023 0.00033 <0.0001 <0.0001 298 <0.0005 <0.0005 0.19 165 <0.01 0.052 <0.00005 <0.00005 0.0024 0.0023 10 0.00027
96 1.2 1.5 0.0001 0.0002 <0.0001 <0.0001 806 <0.0005 <0.0005 0.19 467 <0.01 0.016 <0.00005 <0.00005 0.02 0.02 46 0.00044
106 1.3 3.1 0.00016 <0.0003 <0.0001 <0.0001 799 <0.0005 <0.0005 0.25 465 <0.01 <0.01 <0.00005 <0.00005 0.038 0.038 49 0.00021
85 1.4 1.4 0.00019 0.00018 <0.0001 <0.0001 708 <0.0005 <0.0005 0.21 413 <0.01 0.031 <0.00005 <0.00005 0.007 0.0071 50 0.0019
76 1.7 3.6 0.00011 0.00022 <0.0001 <0.0001 585 <0.0005 <0.0005 0.17 315 <0.01 0.016 <0.00005 <0.00005 0.017 0.017 33 0.00083
143 0.96 <2.5 0.00011 0.00012 <0.0001 <0.0001 1080 <0.0005 <0.0005 0.15 626 <0.01 0.023 <0.00005 <0.00005 0.036 0.036 66 0.0053
51 <0.5 <0.5 0.00022 0.00061 <0.0001 <0.0001 334 <0.0005 <0.0005 0.16 173 <0.01 0.2 <0.00005 0.00014 0.0027 0.003 13 0.00033
110 0.86 <2.5 0.0001 0.00016 <0.0001 <0.0001 876 <0.0005 <0.0005 0.17 490 <0.01 <0.01 <0.00005 <0.00005 0.019 0.019 54 0.001
87 0.96 1.3 0.00017 0.00019 <0.0001 <0.0001 757 <0.0005 <0.0005 0.22 425 <0.01 0.012 <0.00005 <0.00005 0.0061 0.0063 48 0.0025
74 1.4 3.6 0.00013 0.00013 <0.0001 <0.0001 600 <0.0005 <0.0005 0.14 321 <0.01 <0.01 <0.00005 <0.00005 0.011 0.011 29 0.0012
52 <0.5 <0.5 0.00022 0.00028 <0.0001 <0.0001 337 <0.0005 <0.0005 0.15 179 <0.01 <0.01 <0.00005 <0.00005 0.0029 0.0028 13 <0.0001
129 0.76 <2.5 0.00011 0.00013 <0.0001 <0.0001 977 <0.0005 <0.0005 0.16 548 <0.01 <0.01 <0.00005 <0.00005 0.017 0.017 56 0.00064
76 1.5 7.8 <0.0001 <0.0001 <0.0001 0.00011 592 <0.0005 <0.0005 0.097 298 <0.01 <0.01 <0.00005 <0.00005 0.011 0.012 26 0.00069
168 0.85 42 0.00012 0.00015 0.0003 0.00033 1390 <0.0005 <0.0005 0.21 746 <0.01 0.31 <0.00005 <0.00005 0.047 0.051 82 0.062
109 0.66 4.7 0.00013 0.00013 <0.0001 <0.0001 812 <0.0005 <0.0005 0.21 427 <0.01 <0.01 <0.00005 <0.00005 0.018 0.017 45 0.00016
127 0.62 19 0.00012 0.00011 <0.0001 <0.0001 1010 <0.0005 <0.0005 0.21 543 <0.01 <0.01 <0.00005 <0.00005 0.035 0.036 55 0.0035
86 <0.5 2.6 0.0002 0.00018 <0.0001 <0.0001 419 <0.0005 <0.0005 0.17 377 <0.01 <0.01 <0.00005 <0.00005 0.0098 0.0088 32 0.00021
86 2.0 2.3 0.00015 0.00024 0.00056 0.00088 723 <0.0005 <0.0005 0.12 391 <0.01 0.071 <0.00005 <0.00005 0.0099 0.0096 40 0.0034
84 0.87 1.1 <0.0006 0.00023 <0.0001 <0.0001 693 <0.0005 <0.0005 0.21 368 <0.01 0.056 <0.00005 0.000055 0.0063 0.0072 45 0.00057
47 1.7 2.2 <0.0007 0.00025 <0.0001 <0.0001 359 <0.0005 <0.0005 0.12 179 <0.01 0.062 <0.00005 <0.00005 0.0061 0.0067 16 0.00026
140 0.65 <2.5 0.00013 0.00033 0.00023 0.0003 1090 <0.0005 0.001 0.15 568 <0.01 0.16 0.00037 0.0019 0.028 0.034 67 0.0039
109 1.2 1.2 0.00012 0.00016 0.00017 0.00018 917 <0.0005 <0.0005 0.19 478 <0.01 0.024 <0.00005 <0.00005 0.03 0.034 55 0.0049
52 <0.5 0.63 0.00022 0.00032 <0.0001 <0.0001 334 <0.0005 <0.0005 0.16 179 <0.01 0.041 <0.00005 <0.00005 0.0024 0.0025 14 0.00015
116 1.5 2.0 0.0001 0.00013 0.00011 0.00012 888 <0.0005 <0.0005 0.16 516 <0.01 0.021 <0.00005 <0.00005 0.019 0.019 57 0.00077
55 2.7 4.6 <0.0005 0.00014 <0.0001 0.00016 453 <0.0005 <0.0005 0.11 228 <0.01 0.017 <0.00005 <0.00005 0.01 0.0093 22 0.00012
128 <0.5 13 0.00016 0.00013 <0.0001 0.00011 958 <0.0005 <0.0005 0.26 521 <0.01 0.086 <0.00005 <0.00005 0.037 0.041 61 0.00049
102 0.77 3.8 0.00015 0.00018 <0.0001 0.0001 770 <0.0005 <0.0005 0.24 416 <0.01 0.04 <0.00005 <0.00005 0.019 0.019 44 <0.0001
100 0.61 9.6 0.00018 0.00029 <0.0001 <0.0001 803 <0.0005 <0.0005 0.25 405 <0.01 0.022 <0.00005 <0.00005 0.028 0.029 43 <0.0001
66 1.2 1.6 0.00017 0.0002 <0.0001 0.00014 481 <0.0005 <0.0005 0.18 263 <0.01 0.045 <0.00005 <0.00005 0.0066 0.007 24 0.00025
124 0.95 2.1 0.00016 0.00019 0.00053 0.00067 931 <0.0005 <0.0005 0.13 542 <0.01 <0.01 <0.00005 <0.00005 0.016 0.016 59 0.0017
73 1.1 0.98 0.00013 0.0002 <0.0001 <0.0001 662 <0.0005 <0.0005 0.17 377 <0.01 0.016 <0.00005 <0.00005 0.0072 0.006 41 0.0027
63 1.4 2.7 0.00013 0.00018 <0.0001 <0.0001 509 <0.0005 <0.0005 0.12 281 <0.01 0.014 <0.00005 <0.00005 0.011 0.0089 25 0.00061
116 0.84 1.1 0.00014 0.00023 0.00011 0.00011 855 <0.0005 0.00075 0.19 481 <0.01 0.013 <0.00005 0.000057 0.029 0.03 53 0.0035
45 0.61 <0.5 0.0002 0.00034 <0.0001 <0.0001 297 <0.0005 <0.0005 0.15 163 <0.01 0.014 <0.00005 <0.00005 0.0024 0.0023 11 0.00049
89 0.97 1.1 0.00011 0.00042 <0.0001 <0.0001 705 <0.0005 <0.0005 0.16 406 <0.01 0.011 <0.00005 <0.00005 0.021 0.017 41 0.00068
74 2.1 6.6 <0.0001 0.00012 0.00012 0.00016 558 <0.0005 0.00052 0.082 273 <0.01 <0.01 <0.00005 <0.00005 0.016 0.015 30 0.00017
107 0.55 17 <0.0001 0.00017 0.00012 0.00013 901 <0.0005 <0.0005 0.23 497 <0.01 0.064 <0.00005 <0.00005 0.041 0.039 55 0.021
81 0.92 2.6 0.00011 0.00021 <0.0001 <0.0001 635 <0.0005 <0.0005 0.22 345 <0.01 0.01 <0.00005 <0.00005 0.019 0.019 35 0.00028
87 0.69 8.5 0.00013 0.00018 <0.0001 <0.0001 703 <0.0005 <0.0005 0.26 375 <0.01 0.019 <0.00005 <0.00005 0.028 0.028 39 0.0031
77 0.78 0.98 0.00019 0.00024 0.00011 0.00016 549 <0.0005 <0.0005 0.15 292 <0.01 0.011 <0.00005 <0.00005 0.0081 0.008 25 0.00061
131 0.78 3.3 0.00021 0.00052 0.0014 0.0027 868 <0.0002 <0.0005 0.14 578 <0.01 0.2 <0.00005 0.00014 0.017 0.018 59 0.0065
85 <0.5 1.4 0.00015 0.00016 <0.0001 <0.0001 652 <0.0002 <0.0005 0.22 423 <0.01 0.017 <0.00005 <0.00005 0.0066 0.0065 47 0.0057
75 0.75 4.4 0.00012 0.00014 <0.0001 <0.0001 519 <0.0002 <0.0005 0.15 317 <0.01 <0.01 <0.00005 <0.00005 0.013 0.014 30 0.0012
134 <0.5 <2.5 0.00012 0.00016 0.00014 0.00023 876 <0.0002 0.00052 0.18 548 <0.01 0.12 <0.00005 0.00019 0.03 0.034 65 0.00015
165 0.94 <2.5 <0.0001 0.00012 <0.0001 0.00012 1080 <0.0002 <0.0005 0.24 709 <0.01 0.023 <0.00005 <0.00005 0.042 0.047 95 0.0017
54 <0.5 <0.5 0.00025 0.00026 <0.0001 <0.0001 315 <0.0002 <0.0005 0.17 186 <0.01 <0.01 <0.00005 <0.00005 0.0031 0.0032 14 0.00029
107 0.55 1.7 0.00013 0.00013 <0.0001 <0.0001 743 <0.0002 0.0011 0.17 474 <0.01 0.012 <0.00005 <0.00005 0.019 0.019 53 0.0015
94 1.6 13 0.00023 <0.0001 0.00011 0.00011 665 <0.0002 <0.0005 0.12 386 <0.01 <0.01 <0.00005 <0.00005 0.017 0.016 36 0.00065
144 0.56 31 0.00014 0.00015 0.00019 0.00022 1010 0.0003 0.00066 0.24 663 <0.01 0.11 <0.00005 <0.00005 0.049 0.05 74 0.044
94 <0.5 4.8 0.00012 0.00014 <0.0001 <0.0001 684 0.00028 <0.0005 0.24 425 <0.01 0.011 <0.00005 <0.00005 0.021 0.02 45 0.00033
110 <0.5 15 0.00016 0.00015 <0.0001 <0.0001 772 0.00068 0.00071 0.24 482 <0.01 0.058 <0.00005 <0.00005 0.032 0.033 49 0.0046
91 0.62 2.2 0.00025 0.00036 0.00017 0.00034 585 <0.0002 <0.0005 0.19 357 <0.01 0.08 <0.00005 0.000057 0.008 0.0087 32 0.001

337 1.4 2.6 < 0.00020 < 0.00020 < 0.00020 < 0.00020 2680 < 0.00050 < 0.0010 0.45 1880 < 0.020 < 0.020 < 0.00010 < 0.00010 0.054 0.056 261 0.0019
60 1.5 1.2 0.0002 0.00058 0.00037 0.00061 484 < 0.00050 0.00053 0.1 248 < 0.010 0.3 < 0.000050 0.00017 0.0064 0.0067 23 0.0035
68 1.2 1.4 0.00014 0.00019 < 0.00010 < 0.00010 535 < 0.00050 < 0.00050 0.22 269 < 0.010 0.018 < 0.000050 < 0.000050 0.016 0.016 25 0.00016
115 0.56 3.2 0.00019 0.0002 < 0.00010 < 0.00010 876 < 0.00050 < 0.00050 0.11 505 < 0.010 < 0.010 < 0.000050 < 0.000050 0.011 0.012 51 0.00064
130 0.65 2.2 < 0.00010 0.00027 < 0.00010 < 0.00010 1030 < 0.00050 < 0.00050 0.17 597 < 0.010 0.019 < 0.000050 < 0.000050 0.042 0.037 65 0.0076
117 0.58 4.9 0.00018 < 0.00030 0.00072 0.00081 927 < 0.00050 < 0.00050 0.14 500 < 0.010 0.011 < 0.000050 < 0.000050 0.014 0.014 52 0.0045
221 0.8 3.5 < 0.00010 < 0.00010 < 0.00010 < 0.00010 1720 < 0.00050 < 0.00050 < 0.20 1120 < 0.010 < 0.020 < 0.000050 < 0.000050 0.058 0.059 142 0.0068
67 1.9 1.5 0.00016 0.00058 0.00077 0.0013 549 < 0.00050 0.00079 0.1 283 < 0.010 0.39 < 0.000050 0.00021 0.0083 0.0085 26 0.0062
72 1.9 0.79 0.00011 0.00031 < 0.00010 < 0.00010 547 < 0.00050 < 0.00050 0.19 306 < 0.010 0.14 < 0.000050 0.000095 0.0064 0.0068 33 0.00048
37 2.6 1.2 0.00014 0.00076 < 0.00010 0.00027 266 < 0.00050 0.001 0.11 141 0.012 0.46 < 0.000050 0.00039 0.0052 0.0056 11 0.00014
73 2.0 0.51 0.0001 0.00027 < 0.00010 0.00011 555 < 0.00050 0.00054 0.2 305 < 0.010 0.13 < 0.000050 0.000099 0.016 0.018 32 0.0028
53 1.3 0.79 0.00019 0.00085 < 0.00010 0.00015 342 < 0.00050 0.00065 0.16 185 < 0.010 0.38 < 0.000050 0.00022 0.0021 0.0025 13 0.0013
71 2.0 0.99 < 0.00010 0.00029 < 0.00010 < 0.00010 573 < 0.00050 < 0.00050 0.18 312 < 0.010 0.13 < 0.000050 0.000096 0.012 0.012 31 0.0015
25 2.6 0.19 0.00011 0.00047 <0.00010 0.00012 192 <0.00050 0.00062 0.098 100 0.014 0.22 <0.000050 0.00016 0.0052 0.0051 8.8 0.0013
72 1.6 2.8 0.00014 0.00021 < 0.00010 < 0.00010 557 < 0.00050 < 0.00050 0.22 293 < 0.010 0.027 < 0.000050 < 0.000050 0.023 0.024 28 0.0016
105 0.99 3.4 0.00011 0.00018 0.00026 0.00034 901 < 0.00050 < 0.00050 0.12 465 < 0.010 < 0.010 < 0.000050 < 0.000050 0.016 0.017 53 0.00052
103 0.99 1.5 < 0.00010 0.00012 < 0.00010 < 0.00010 874 < 0.00050 < 0.00050 0.22 455 < 0.010 0.032 < 0.000050 < 0.000050 0.032 0.032 48 0.0045
79 2.3 2.1 0.00017 0.00035 0.00065 0.0011 622 < 0.00050 < 0.00050 0.11 328 < 0.010 0.15 < 0.000050 0.000098 0.01 0.01 33 0.0062
48 2.8 2.9 0.00012 0.00045 < 0.00010 0.00013 359 < 0.00050 0.00065 0.12 177 0.023 0.16 < 0.000050 0.00012 0.0064 0.0068 17 0.001
97 0.9 1.3 < 0.00010 0.00015 < 0.00010 < 0.00010 810 < 0.00050 < 0.00050 0.19 453 < 0.010 0.027 < 0.000050 < 0.000050 0.029 0.03 45 0.0063
36 2.1 1.4 <0.00010 0.00043 <0.00010 0.00021 268 <0.00050 0.0011 0.1 139 0.014 0.25 <0.000050 0.00033 0.0084 0.0079 13 0.00047
128 0.85 3.9 0.00012 0.00021 0.0022 0.0024 999 <0.0002 <0.0005 0.13 529 <0.01 0.013 <0.00005 <0.00005 0.018 0.017 55 0.011
84 0.8 7.1 0.00013 0.00023 <0.0001 <0.0001 615 <0.0005 <0.0005 0.15 334 <0.01 0.029 <0.00005 <0.00005 0.018 0.017 32 0.00068
179 1.5 <2.5 <0.0001 0.00078 <0.0001 <0.0001 1430 <0.0002 <0.0005 0.13 841 <0.01 0.03 <0.00005 <0.00005 0.056 0.056 106 0.008
125 <0.5 13 0.00012 0.00021 <0.0001 <0.0001 954 <0.0005 <0.0005 0.21 552 <0.01 0.025 <0.00005 <0.00005 0.04 0.039 58 0.0016
85 1.4 2.5 <0.0001 0.00028 0.005 0.0052 756 <0.0002 0.00068 0.1 383 <0.01 0.16 <0.00005 0.00012 0.015 0.015 36 0.026
115 1.4 2.7 0.00013 0.00031 0.0044 0.0056 783 <0.0002 <0.0005 0.12 394 <0.01 0.11 <0.00005 0.000077 0.017 0.02 47 0.024
71 2.6 0.79 <0.0001 0.00025 <0.0001 <0.0001 630 0.0002 0.00055 0.14 335 <0.01 0.1 <0.00005 0.000076 0.0068 0.0068 38 0.0014
86 2.1 0.72 0.00011 0.00082 <0.0001 0.00027 725 0.00034 0.0011 0.14 392 0.018 0.49 <0.00005 0.00035 0.032 0.03 39 0.0057
96 0.97 1.0 0.00017 0.00026 0.0029 0.0035 840 <0.0002 <0.0005 0.11 426 <0.01 0.032 <0.00005 <0.00005 0.017 0.016 47 0.0058
100 1.6 0.87 <0.0001 0.00012 <0.0001 <0.0001 857 <0.0002 <0.0005 0.18 447 <0.01 0.022 <0.00005 <0.00005 0.029 0.029 54 0.0054
86 1.0 1.1 <0.0001 0.00016 <0.0001 <0.0001 742 <0.0002 <0.0005 0.15 391 <0.01 0.013 <0.00005 <0.00005 0.019 0.018 43 0.0017
124 0.97 5.9 <0.0001 0.00017 0.00058 0.00074 952 <0.0005 <0.0005 0.098 540 <0.01 0.013 <0.00005 <0.00005 0.022 0.023 58 0.002
153 0.96 <2.5 <0.0001 <0.0001 <0.0001 <0.0001 1110 <0.0005 <0.0005 0.1 734 0.01 0.027 <0.00005 <0.00005 0.042 0.042 90 0.0073
132 1.2 3.2 <0.0001 0.0003 0.00085 0.00087 1060 <0.0005 <0.0005 0.096 559 <0.01 0.011 <0.00005 <0.00005 0.017 0.017 60 0.0046
90 0.96 4.9 <0.0002 <0.0001 <0.0002 <0.0001 706 <0.0005 <0.0005 0.11 387 <0.02 <0.01 <0.0001 <0.00005 0.019 0.02 40 <0.0008
195 1.0 2.3 <0.0001 <0.0001 0.00013 0.00013 1580 <0.0005 <0.0005 0.12 984 <0.01 0.018 <0.00005 <0.00005 0.055 0.056 114 0.012
85 1.6 4.9 <0.0001 0.00039 0.0033 0.0053 698 <0.0005 0.00067 0.14 385 <0.01 0.24 <0.00005 0.00016 0.016 0.016 35 0.016
63 1.4 2.2 <0.0001 0.00034 0.0012 0.0017 476 <0.0005 <0.0005 0.2 262 <0.01 0.13 <0.00005 0.000096 0.008 0.0084 22 0.0059
79 2.1 0.6 <0.0001 0.00054 <0.0001 0.00039 618 <0.0005 0.0011 0.2 317 <0.01 0.38 <0.00005 0.00028 0.019 0.022 34 0.0015
55 2.0 0.74 0.00018 0.0014 <0.0001 0.00029 357 <0.0005 0.0012 0.16 194 <0.01 0.74 <0.00005 0.00048 0.0031 0.0039 15 0.00015
69 4.0 1.5 <0.0001 0.0014 <0.0001 0.00077 599 0.00057 0.0023 0.15 322 0.019 1.1 <0.00005 0.00084 0.011 0.012 34 0.00065
80 4.4 1.9 <0.00010 0.00076 <0.00010 0.00035 613 <0.00050 0.0011 0.2 346 <0.010 0.59 <0.000050 0.00043 0.017 0.018 32 0.00041
87 1.5 3.1 <0.0001 0.00021 <0.0001 0.00018 715 <0.0005 0.00074 0.26 412 <0.01 0.048 <0.00005 0.000077 0.034 0.033 37 0.0003
135 1.4 3.4 0.00014 0.00022 0.0058 0.0075 1030 <0.0005 <0.0005 0.17 637 <0.01 <0.01 <0.00005 <0.00005 0.029 0.031 60 0.0096
83 1.3 1.6 0.00022 0.00024 0.0016 0.0019 660 <0.0005 <0.0005 0.22 366 <0.01 <0.01 <0.00005 <0.00005 0.015 0.014 31 0.003
115 1.4 1.2 <0.0001 0.00013 <0.0001 <0.0001 942 <0.0005 <0.0005 0.21 589 <0.01 0.06 <0.00005 <0.00005 0.033 0.032 61 0.0047
128 1.2 4.0 0.00015 0.00018 0.0065 0.007 1000 <0.0005 <0.0005 0.15 542 <0.01 0.016 <0.00005 <0.00005 0.027 0.028 56 0.023
78 0.91 1.7 0.0002 0.00058 0.0015 0.0017 590 <0.0005 <0.0005 0.24 299 <0.01 0.013 <0.00005 <0.00005 0.011 0.012 27 0.0052
422 2.3 6.5 <0.0002 <0.0002 <0.0002 <0.0002 3370 <0.0005 <0.001 0.11 2510 <0.02 0.029 <0.0001 <0.0001 0.087 0.087 369 0.0003
76 2.0 9.0 <0.00010 <0.00010 0.00011 0.00021 603 <0.00050 <0.00050 0.1 308 <0.010 <0.010 <0.000050 <0.000050 0.012 0.013 30 0.00015
91 <0.50 2.4 0.00011 0.00017 <0.00010 <0.00010 743 <0.00050 <0.00050 0.22 393 <0.010 <0.010 <0.000050 <0.000050 0.02 0.022 42 0.00012
101 <0.5 4.8 0.00011 0.00014 <0.0001 <0.0001 811 <0.0005 <0.0005 0.24 433 <0.01 <0.01 <0.00005 <0.00005 0.037 0.038 47 <0.0001

130 0.66 3.8 0.0002 0.00022 0.00052 0.00065 1060 <0.0005 <0.0005 0.12 579 <0.01 <0.01 <0.00005 <0.00005 0.017 0.016 59 0.0032
156 0.89 <2.5 0.00012 0.00026 0.00022 0.0002 1170 <0.0005 <0.0005 0.14 657 <0.01 0.015 <0.00005 <0.00005 0.03 0.031 69 0.0043
433 2.0 6.6 <0.0002 <0.0002 <0.0002 <0.0002 3460 <0.0005 <0.001 <0.2 2680 <0.02 <0.02 <0.0001 <0.0001 0.074 0.074 343 0.00053
103 0.92 0.71 <0.0001 0.00017 <0.0001 <0.0001 708 <0.0005 <0.0005 0.22 403 <0.01 0.012 <0.00005 <0.00005 0.024 0.026 43 0.0027
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Table D-1: C. dubia  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 EV_HC1
2015 Q1 EV_MC2
2015 Q1 GH_ERC
2015 Q1 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q2 EV_HC1
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_DCDS
2015 Q2 LC_LC3
2015 Q2 LC_LC5
2015 Q3 CM_MC2
2015 Q3 EV_HC1
2015 Q3 EV_MC2
2015 Q3 FR_FRCP1
2015 Q3 GH_ERC
2015 Q3 GH_FR1
2015 Q3 LC_LCDSSLCC
2015 Q4 EV_HC1
2015 Q4 EV_MC2
2015 Q4 GH_ERC
2015 Q4 GH_FR1
2015 Q4 LC_DCDS
2015 Q4 LC_LC5
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q1 EV_MC2
2016 Q1 GH_ERC
2016 Q1 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q2 LC_LC5
2016 Q3 EV_HC1
2016 Q3 EV_MC2
2016 Q3 GH_ERC
2016 Q3 GH_FR1
2016 Q3 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 GH_ERC
2016 Q4 GH_FR1
2016 Q4 LC_LC5
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q1 GH_ERC
2017 Q1 GH_FR1
2017 Q2 EV_MC2
2017 Q2 GH_ERC
2017 Q2 GH_FR1
2017 Q2 LC_DCDS
2017 Q2 LC_LC5
2017 Q2 LC_LCDSSLCC
2017 Q3 EV_HC1
2017 Q3 EV_MC2
2017 Q3 GH_ERC
2017 Q3 LC_LCDSSLCC
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_DCDS
2017 Q4 LC_LC5
2017 Q4 LC_LCDSSLCC
2018 Q1 CM_MC3
2018 Q1 EV_HC1
2018 Q1 GH_ERC
2018 Q1 GH_FR1
2018 Q1 LC_LCDSSLCC
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 LC_DCDS
2018 Q3 EV_HC1
2018 Q3 EV_MC2
2018 Q3 GH_ERC
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 FR_FRABCH
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_ERC
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q1 RG_MIDAG
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRABCH
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 GH_FR1
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q2 RG_MIDAG
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5
2019 Q3 LC_LCDSSLCC
2019 Q3 RG_MIDAG
2019 Q4 CM_MC2
2019 Q4 EV_HC1
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 GH_FR1
2019 Q4 LC_DCDS
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC
2019 Q4 RG_MIDAG

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 FR_FRCP1
2015 Q2 CM_MC2
2015 Q2 LC_LCDSSLCC
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_DCDS
2016 Q2 LC_LCDSSLCC
2016 Q3 CM_MC2
2016 Q3 FR_FRCP1
2016 Q4 CM_MC2
2016 Q4 EV_MC2
2016 Q4 FR_FRCP1
2016 Q4 LC_DCDS
2017 Q1 CM_MC2
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q1 LC_LCDSSLCC
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2018 Q1 CM_MC2
2018 Q1 EV_MC2
2018 Q1 FR_FRCP1
2018 Q2 CM_MC2
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LC5
2018 Q2 LC_LCDSSLCC
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q3 FR_FRCP1
2018 Q4 CM_MC2
2018 Q4 CM_MC3
2018 Q4 FR_FRCP1
2018 Q4 LC_DCDS
2018 Q4 LC_LC5
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response (2019)
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q3 FR_FRCP1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response  

MANGANESE-T-
mg/l

MERCURY-D-
mg/l

MERCURY-T-
mg/l

MOLYBDENUM-D-
mg/l

MOLYBDENUM-T-
mg/l NICKEL-D-mg/l NICKEL-T-mg/l

NITRATE 
NITROGEN (NO3) 

AS N-N-mg/l

NITRITE NITROGEN 
(NO2) AS N-N-mg/l

NITROGEN 
AMMONIA (AS N)-N-

mg/l

ORTHO-
PHOSPHATE-N-

mg/l

pH LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-T-
mg/l

SELENIUM-D-
mg/l

SELENIUM-T-
mg/l SILVER-D-mg/l SILVER-T-mg/l SODIUM-T-mg/l STRONTIUM-D-

mg/l

0.00018 < 0.000010 < 0.000010 0.00053 0.00054 < 0.00050 < 0.00050 0.13 < 0.0010 < 0.0050 0.0032 8.4 0.0042 0.4 0.00069 0.00073 < 0.000010 < 0.000010 0.77 0.088
0.00018 < 0.000010 < 0.000010 0.00053 0.00054 < 0.00050 < 0.00050 0.13 < 0.0010 < 0.0050 0.0032 8.4 0.0042 0.4 0.00069 0.00073 < 0.000010 < 0.000010 0.77 0.088
0.00037 < 0.000010 < 0.000010 0.00056 0.00055 < 0.00050 < 0.00050 0.13 < 0.0010 < 0.0050 0.0027 8.3 0.0035 0.42 0.00076 0.00073 < 0.000010 < 0.000010 0.72 0.089
0.0025 < 0.0000050 < 0.0000050 0.00052 0.00062 < 0.00050 < 0.00050 0.066 < 0.0010 < 0.0050 0.0042 8.4 0.01 0.37 0.00048 0.00049 < 0.000010 < 0.000010 0.56 0.061
0.0059 < 0.0000050 < 0.0000050 0.00092 0.00094 < 0.00050 < 0.00050 0.086 < 0.0010 < 0.0050 < 0.0010 8.3 0.008 0.37 0.00079 0.00087 < 0.000010 < 0.000010 0.73 0.2
0.0015 < 0.0000050 < 0.0000050 0.00068 0.00068 < 0.00050 < 0.00050 0.019 < 0.0010 < 0.0050 0.0029 8.4 0.0054 0.52 0.00047 0.00043 < 0.000010 < 0.000010 0.69 0.093
0.00031 < 0.0000050 < 0.0000050 0.00065 0.00059 < 0.00050 < 0.00050 0.022 < 0.0010 < 0.0050 0.0017 8.4 0.0022 0.42 0.00069 0.00062 < 0.000010 < 0.000010 0.69 0.095
0.0027 < 0.0000050 < 0.0000050 0.001 0.0010 < 0.00050 < 0.00050 0.078 < 0.0010 < 0.0050 0.0015 8.3 < 0.0020 0.35 0.00072 0.00078 < 0.000010 < 0.000010 0.67 0.21
0.00034 < 0.0000050 < 0.00000050 0.00058 0.00056 < 0.00050 < 0.00050 0.17 < 0.0010 < 0.0050 0.0032 8.3 0.0036 0.37 0.0008 0.00078 < 0.000010 < 0.000010 0.68 0.089
0.0021 < 0.0000050 0.0000014 0.00061 0.00062 < 0.00050 < 0.00050 0.034 < 0.0010 < 0.0050 0.0041 8.3 0.0078 0.34 0.00052 0.00055 < 0.000010 < 0.000010 0.63 0.063
0.012 < 0.0000050 0.00000098 0.00091 0.00093 < 0.00050 0.0005 0.12 < 0.0010 < 0.0050 0.0011 8.2 0.016 0.46 0.00083 0.00083 < 0.000010 < 0.000010 0.75 0.2
0.0011 < 0.0000050 < 0.00000050 0.00063 0.00063 < 0.00050 < 0.00050 0.057 < 0.0010 < 0.0050 0.0031 8.2 0.0038 0.47 0.00056 0.00063 < 0.000010 < 0.000010 0.68 0.095
0.00073 < 0.0000050 0.00000056 0.00057 0.00056 < 0.00050 < 0.00050 0.1 < 0.0010 < 0.0050 0.0023 8.3 0.0028 0.38 0.00069 0.00068 < 0.000010 < 0.000010 0.7 0.093
0.0021 < 0.0000050 < 0.0000050 0.00097 0.001 < 0.00050 < 0.00050 0.071 < 0.0010 < 0.0050 < 0.0010 8.3 < 0.0020 0.36 0.00087 0.00083 < 0.000010 < 0.000010 0.61 0.24
0.00027 <0.000005 <0.0000005 0.00062 0.00062 <0.0005 <0.0005 0.22 <0.001 <0.005 0.0049 8.3 0.0071 0.38 0.0012 0.0010 <0.00001 <0.00001 0.77 0.097
0.00057 <0.000005 0.0000011 0.00074 0.0008 <0.0005 <0.0005 0.012 <0.001 <0.005 0.0029 8.2 0.0094 0.43 0.00029 0.00025 <0.00001 <0.00001 2.7 0.14
0.0035 <0.000005 0.0000031 0.00048 0.0005 0.00052 0.00069 0.098 <0.001 0.011 0.0087 8.3 0.02 0.38 0.0007 0.0006 <0.00001 0.00002 0.62 0.064
0.0054 <0.000005 0.00000082 0.00094 0.00095 <0.0005 <0.0005 0.12 <0.001 <0.005 <0.001 8.4 0.0058 0.41 0.00086 0.00098 <0.00001 <0.00001 0.73 0.21
0.001 <0.000005 0.00000067 0.00088 0.00085 <0.0005 <0.0005 0.012 <0.001 0.0067 0.005 8.2 0.06 0.45 0.00019 0.00024 <0.00001 <0.00001 2.0 0.14
0.0011 <0.000005 <0.0000005 0.00064 0.00068 <0.0005 <0.0005 0.011 <0.001 0.01 0.0027 8.4 0.0078 0.48 0.0006 0.00059 <0.00001 <0.00001 0.69 0.088
0.0031 <0.000005 0.0000006 0.00096 0.00098 <0.0005 <0.0005 0.037 <0.001 0.0069 0.001 8.4 0.0059 0.38 0.00067 0.00064 <0.00001 <0.00001 0.6 0.19
0.00035 <0.000005 0.00000059 0.0009 0.00087 <0.0005 <0.0005 0.015 <0.001 <0.005 0.0035 8.3 0.0045 0.49 0.00019 0.00019 <0.00001 <0.00001 2.9 0.16
0.00056 <0.000005 <0.0000005 0.00055 0.00054 <0.0005 <0.0005 0.0094 0.0011 <0.005 0.0016 8.4 0.0023 0.4 0.00058 0.00055 <0.00001 <0.00001 0.72 0.1
0.0016 <0.000005 <0.0000005 0.0011 0.0011 <0.0005 <0.0005 0.037 <0.001 0.0089 <0.001 8.4 <0.002 0.38 0.00089 0.00087 <0.00001 <0.00001 0.7 0.21
0.00014 <0.000005 <0.0000005 0.00087 0.00096 <0.0005 <0.0005 0.04 <0.001 <0.005 0.0036 8.3 0.0046 0.45 0.00027 0.00029 <0.00001 <0.00001 3.5 0.16
0.00024 <0.000005 <0.0000005 0.00058 0.00055 <0.0005 <0.0005 0.2 <0.001 0.0099 0.0029 8.4 0.0038 0.37 0.00091 0.00098 <0.00001 <0.00001 0.67 0.099
0.0015 <0.000005 <0.0000005 0.0009 0.0010 <0.0005 <0.0005 0.1 <0.001 <0.005 <0.001 8.2 <0.002 0.3 0.00093 0.00092 <0.00001 <0.00001 0.72 0.2
0.0026 <0.000005 0.000002 0.00071 0.00072 <0.0005 <0.0005 0.018 <0.001 <0.005 0.0069 8.3 0.016 0.5 0.00024 0.00028 <0.00001 <0.00001 2.4 0.13
0.0076 <0.000005 0.0000026 0.0006 0.00053 <0.0005 0.00062 0.13 <0.001 0.0067 0.0079 8.3 0.027 0.42 0.0008 0.00072 <0.00001 <0.00001 0.56 0.072
0.012 <0.000005 0.000002 0.00095 0.00096 <0.0005 0.00085 0.15 <0.001 0.01 0.0015 8.5 0.026 0.54 0.001 0.00091 <0.00001 <0.00001 0.76 0.2

0.00073 <0.000005 0.00000064 0.00082 0.00079 <0.0005 <0.0005 0.13 <0.001 0.01 0.001 8.4 0.005 0.35 0.00087 0.00078 <0.00001 <0.00001 0.81 0.13
0.0006 <0.000005 <0.0000005 0.00094 0.0009 <0.0005 <0.0005 0.019 <0.001 0.024 0.0041 8.4 0.0091 0.5 0.00018 0.00022 <0.00001 <0.00001 2.6 0.15
0.00067 <0.000005 <0.0000005 0.00064 0.00068 <0.0005 <0.0005 0.024 <0.001 0.056 <0.001 8.4 0.0095 0.45 0.0006 0.00062 <0.00001 <0.00001 0.67 0.1

0.06 <0.000005 0.00000076 0.0011 0.00087 <0.0005 0.002 0.023 <0.001 0.014 <0.001 8.2 0.0086 0.6 0.00069 0.00071 <0.00001 0.000014 0.64 0.21
0.00017 <0.000005 <0.0000005 0.0013 0.0012 <0.0005 <0.0005 0.089 <0.001 0.026 <0.001 8.4 0.0043 0.36 0.0012 0.0013 <0.00001 <0.00001 0.8 0.16
0.00027 <0.000005 0.00000063 0.00089 0.00093 <0.0005 <0.0005 0.0088 <0.001 0.0081 0.0042 8.2 0.0037 0.42 0.00022 0.00023 <0.00001 <0.00001 3.2 0.13
0.00026 <0.000005 <0.0000005 0.00059 0.00061 <0.0005 <0.0005 0.032 <0.001 0.026 0.0023 8.4 <0.002 0.36 0.00073 0.00069 <0.00001 <0.00001 0.69 0.097
0.0027 <0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.054 <0.001 0.014 0.0022 8.3 <0.002 0.37 0.00091 0.00084 <0.00001 <0.00001 0.72 0.21
0.00012 <0.000005 <0.0000005 0.0012 0.0013 <0.0005 <0.0005 0.13 <0.001 0.023 0.0027 8.3 0.0026 0.39 0.0017 0.0015 <0.00001 <0.00001 0.89 0.16
0.00024 <0.000005 <0.0000005 0.00085 0.00082 <0.0005 <0.0005 0.059 0.0011 0.0069 0.0033 8.2 0.0032 0.43 0.00027 0.00031 <0.00001 <0.00001 3.3 0.16
0.00027 <0.000005 <0.0000005 0.00054 0.00055 <0.0005 <0.0005 0.23 <0.001 <0.005 0.0058 8.3 0.0049 0.34 0.00094 0.00071 <0.00001 <0.00001 0.69 0.11
0.00065 <0.000005 <0.0000005 0.0011 0.001 <0.0005 <0.0005 0.11 0.0015 <0.005 0.0023 8.2 0.0033 0.29 0.0011 0.001 <0.00001 <0.00001 0.64 0.22
<0.0001 <0.000005 <0.0000005 0.0013 0.0014 <0.0005 <0.0005 0.15 <0.001 0.005 0.0038 8.2 0.0034 0.4 0.0018 0.0019 <0.00001 <0.00001 1.2 0.19
0.0012 <0.000005 0.0000008 0.00084 0.00084 <0.0005 <0.0005 0.0086 <0.001 <0.005 0.0041 8.2 0.0045 0.41 0.00027 0.00025 <0.00001 <0.00001 2.8 0.13
0.0006 <0.000005 0.0000012 0.00051 0.00056 <0.0005 <0.0005 <0.005 <0.001 0.016 0.0032 8.3 0.0064 0.32 0.00078 0.00071 <0.00001 <0.00001 0.66 0.065
0.0031 <0.000005 <0.0000005 0.001 0.00097 <0.0005 <0.0005 0.073 <0.001 0.011 <0.001 8.2 0.006 0.33 0.0011 0.001 <0.00001 <0.00001 0.7 0.22
0.00013 <0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.059 <0.001 <0.005 0.0019 8.2 0.0022 0.34 0.0013 0.0013 <0.00001 <0.00001 0.8 0.14
0.00078 <0.000005 <0.0000005 0.001 0.00092 <0.0005 <0.0005 0.012 <0.001 <0.005 0.0047 8.4 0.0048 0.47 0.00024 0.0002 <0.00001 <0.00001 3.0 0.15
0.00068 <0.000005 0.00000068 0.00064 0.00066 <0.0005 <0.0005 0.005 <0.001 0.021 <0.001 8.4 0.0026 0.4 0.0007 0.00063 <0.00001 <0.00001 0.69 0.095
0.0023 <0.000005 <0.0000005 0.00096 0.00095 <0.0005 0.00066 0.036 <0.001 0.029 <0.001 8.3 <0.002 0.34 0.00086 0.00081 <0.00001 <0.00001 0.64 0.21
0.00017 <0.000005 <0.0000005 0.0012 0.0012 <0.0005 <0.0005 0.12 <0.001 0.0053 0.0016 8.3 0.0037 0.33 0.0014 0.0013 <0.00001 <0.00001 0.72 0.13
0.00023 <0.000005 <0.0000005 0.00083 0.00085 <0.0005 <0.0005 0.019 <0.001 0.0053 0.0041 8.3 0.004 0.4 0.00026 0.00025 <0.00001 <0.00001 3.1 0.14
0.00047 <0.000005 <0.0000005 0.00052 0.00056 <0.0005 <0.0005 0.13 <0.001 0.019 0.0026 8.3 0.0031 0.34 0.001 0.00086 <0.00001 <0.00001 0.66 0.085
0.0018 <0.000005 <0.0000005 0.00098 0.00098 <0.0005 <0.0005 0.075 <0.001 0.013 <0.001 8.3 <0.002 0.35 0.0011 0.00095 <0.00001 <0.00001 0.7 0.21
0.00069 <0.000005 <0.0000005 0.0013 0.0012 <0.0005 <0.0005 0.13 <0.001 0.015 0.0018 8.1 <0.002 0.35 0.0016 0.0016 <0.00001 <0.00001 0.94 0.16

0.0064 < 0.000010 < 0.000010 0.001 0.0011 0.0095 0.0097 2.4 0.012 0.0055 0.001 8.4 0.005 1.4 0.0059 0.006 < 0.000010 < 0.000010 10 0.29
0.0015 0.00001 0.00001 0.00063 0.00065 0.0006 0.00064 0.8 0.001 0.005 0.0035 7.4 0.0047 0.62 0.022 0.022 0.00001 0.00001 1.2 0.085
0.0022 < 0.000010 < 0.000010 0.00079 0.00078 0.0007 0.00052 3.2 0.0013 < 0.0050 < 0.0010 8.3 0.0047 1.2 0.024 0.022 < 0.000010 < 0.000010 5.7 0.19
0.0026 < 0.000010 < 0.000010 0.00092 0.00099 < 0.00050 < 0.00050 0.44 < 0.0010 < 0.0050 < 0.0010 8.3 0.0043 0.37 0.0019 0.0019 < 0.000010 < 0.000010 0.95 0.2
0.0021 < 0.000010 < 0.000010 0.00095 0.00098 0.0022 0.0023 13 0.0039 < 0.0050 < 0.0010 8.3 0.0036 1.2 0.051 0.052 < 0.000010 < 0.000010 2.4 0.16
0.00021 < 0.000010 < 0.000010 0.0017 0.0017 0.0036 0.0036 15 0.003 < 0.0050 < 0.0010 8.3 0.0029 1.2 0.072 0.071 < 0.000010 < 0.000010 5.9 0.23
0.0016 0.000005 0.000005 0.0005 0.00048 0.00075 0.00083 0.57 0.001 0.0084 0.0031 7.5 0.0081 0.55 0.019 0.018 0.00001 0.00001 0.82 0.062
0.01 < 0.0000050 < 0.0000050 0.00059 0.00054 0.00077 0.0014 0.81 < 0.0010 < 0.0050 < 0.0010 8.1 0.037 0.67 0.0052 0.005 < 0.000010 0.000017 2.1 0.1
0.012 < 0.0000050 < 0.0000050 0.0013 0.0013 0.002 0.0024 7.4 0.0056 0.0095 0.0014 8.4 0.018 1.2 0.03 0.03 < 0.000010 < 0.000010 1.2 0.11
0.0081 < 0.0000050 < 0.0000050 0.00095 0.00097 < 0.00050 < 0.00050 0.31 < 0.0010 < 0.0050 < 0.0010 8.4 0.016 0.41 0.0017 0.0018 < 0.000010 < 0.000010 0.97 0.21
0.0044 < 0.0000050 < 0.0000050 0.0011 0.0011 0.0019 0.002 7.5 0.0028 < 0.0050 < 0.0010 8.4 0.01 1.1 0.031 0.032 < 0.000010 < 0.000010 1.7 0.12
0.0025 <0.0000050 <0.0000050 0.00078 0.00083 0.00064 0.001 0.24 <0.0010 <0.0050 0.031 8.3 0.048 0.87 0.0013 0.0014 <0.000010 <0.000010 0.58 0.032
0.0003 <0.0000050 <0.0000050 0.0017 0.0017 0.0088 0.0092 12 <0.0020 <0.0050 0.0025 8.3 0.0034 1.3 0.05 0.05 <0.000010 <0.000010 5.1 0.16
0.0026 <0.0000050 <0.0000050 0.0011 0.0011 0.0013 0.0017 6.7 0.0037 <0.0050 0.0012 8.5 0.0076 1.0 0.026 0.027 <0.000010 <0.000010 2.1 0.12
0.0032 < 0.0000050 < 0.0000050 0.001 0.0011 0.013 0.013 2.5 0.0088 < 0.0050 < 0.0010 8.4 0.003 1.5 0.0062 0.0064 < 0.000010 < 0.000010 8.7 0.27
0.0051 < 0.0000050 < 0.0000050 0.00092 0.00092 0.00079 0.00079 0.87 0.0011 < 0.0050 0.004 8.4 0.0082 0.99 0.029 0.028 < 0.000010 < 0.000010 1.5 0.11
0.002 < 0.0000050 < 0.0000050 0.0022 0.0022 0.0047 0.0048 5.7 0.0027 0.01 0.0027 8.1 0.0052 1.5 0.023 0.023 < 0.000010 < 0.000010 4.6 0.21
0.0069 < 0.0000050 < 0.0000050 0.0015 0.0015 0.0041 0.0043 8.2 0.0049 < 0.0050 < 0.0010 8.4 0.0027 1.8 0.057 0.057 < 0.000010 < 0.000010 1.6 0.13
0.0078 < 0.0000050 < 0.0000050 0.00095 0.001 < 0.00050 < 0.00050 0.17 < 0.0010 < 0.0050 < 0.0010 8.3 0.0077 0.42 0.0011 0.0012 < 0.000010 < 0.000010 0.74 0.19
0.0023 < 0.0000050 < 0.0000050 0.00099 0.0010 0.0016 0.0017 9.1 0.0046 0.0071 < 0.0010 8.3 0.0036 1.2 0.035 0.036 < 0.000010 < 0.000010 1.8 0.13
0.00054 < 0.0000050 < 0.0000050 0.0014 0.0015 0.0047 0.005 7.2 < 0.0020 < 0.0050 0.0018 8.4 0.0029 1.1 0.037 0.04 < 0.000010 < 0.000010 3.9 0.16
0.002 < 0.00000050 < 0.00000050 0.00097 0.00098 0.00066 0.00069 1.2 < 0.0050 < 0.0050 0.0058 8.4 0.0057 0.9 0.033 0.037 < 0.000010 < 0.000010 1.7 0.13
0.0018 < 0.00000050 < 0.00000050 0.002 0.0021 0.0039 0.0041 5.9 < 0.0050 < 0.0050 0.0035 8.2 0.0036 1.3 0.024 0.025 < 0.000010 < 0.000010 4.8 0.23
0.0013 < 0.0000050 < 0.0000050 0.00099 0.0011 < 0.00050 < 0.00050 0.46 < 0.0010 < 0.0050 0.0018 8.3 < 0.0020 0.39 0.0015 0.0016 < 0.000010 < 0.000010 0.94 0.22
0.0016 < 0.0000050 < 0.0000050 0.0009 0.00099 0.0012 0.0012 10 < 0.0050 < 0.0050 < 0.0010 8.4 < 0.0020 1.2 0.04 0.039 < 0.000010 < 0.000010 2.2 0.14
0.00077 <0.0000050 <0.0000050 0.0011 0.001 <0.0025 <0.0025 <0.0050 0.0012 0.0094 0.0012 8.0 0.017 1.2 0.0016 0.0016 <0.000050 <0.000050 0.73 0.047

<0.00050 <0.0000050 <0.0000050 0.001 0.0011 <0.0025 <0.0025 9.8 <0.0010 <0.0050 0.001 7.9 0.063 1.2 0.038 0.038 <0.000050 <0.000050 3.1 0.17
< 0.00050 < 0.0000050 < 0.0000050 0.0017 0.0016 0.0065 0.0071 13 0.003 < 0.0050 < 0.0010 8.3 < 0.0050 1.4 0.052 0.054 < 0.000050 < 0.000050 6.2 0.21

0.0016 < 0.00000050 < 0.00000050 0.00092 0.00092 0.00062 < 0.0010 1.2 < 0.0050 < 0.0050 0.0041 8.3 0.0045 0.86 0.04 0.037 < 0.000010 < 0.000010 1.7 0.13
0.0021 < 0.00000050 < 0.00000050 0.0015 0.0015 0.0025 0.0026 5.1 < 0.0050 < 0.0050 < 0.0010 8.1 0.0023 1.1 0.022 0.021 < 0.000010 < 0.000010 4.9 0.2
0.00034 < 0.0000050 < 0.0000050 0.00094 0.00092 < 0.00050 < 0.00050 0.76 < 0.0010 < 0.0050 < 0.0010 8.2 < 0.0020 0.39 0.0023 0.0023 < 0.000010 < 0.000010 1.0 0.24
0.0012 < 0.0000050 < 0.0000050 0.00084 0.00086 0.0014 0.0014 13 < 0.0050 < 0.0050 < 0.0010 8.3 < 0.0020 1.1 0.052 0.05 < 0.000010 < 0.000010 2.1 0.16
0.0064 < 0.0000050 < 0.00000050 0.0016 0.0017 0.0034 0.0034 11 0.0098 < 0.0050 0.0011 8.3 < 0.0020 1.4 0.036 0.035 < 0.000010 < 0.000010 6.9 0.23
0.009 <0.0000050 0.000001 0.001 0.001 0.0016 0.002 5.9 0.0012 <0.0050 <0.0010 8.3 0.016 0.98 0.022 0.022 <0.000010 <0.000010 2.0 0.11
0.0081 < 0.00000050 0.0000012 0.00092 0.00091 0.00074 0.0009 0.84 0.0016 0.0088 0.0064 8.3 0.012 0.98 0.031 0.032 < 0.000010 < 0.000010 1.6 0.12
0.0014 < 0.00000050 0.00000085 0.0012 0.0012 0.0022 0.0024 6.5 < 0.0050 0.0073 0.004 8.1 0.0052 1.6 0.026 0.026 < 0.000010 < 0.000010 6.6 0.23
0.0019 < 0.0000050 < 0.00000050 0.00091 0.00087 < 0.00050 < 0.00050 0.2 < 0.0010 < 0.0050 < 0.0010 8.2 0.0049 0.42 0.00098 0.0010 < 0.000010 < 0.000010 0.7 0.21
0.002 < 0.0000050 < 0.00000050 0.0009 0.00097 0.0015 0.0015 9.6 0.0056 < 0.0050 < 0.0010 8.3 0.0061 1.2 0.034 0.037 < 0.000010 < 0.000010 1.9 0.13
0.0018 < 0.0000050 < 0.00000050 0.0016 0.0015 0.0044 0.0046 8.6 < 0.0050 < 0.0050 0.0021 8.4 0.0027 1.4 0.027 0.027 < 0.000010 < 0.000010 5.1 0.2
0.0033 < 0.0000005 0.00000085 0.00091 0.00093 0.00073 0.00087 1.0 < 0.0050 < 0.0050 0.0061 8.4 0.0079 1.0 0.032 0.032 < 0.000010 < 0.000010 1.9 0.13
0.0027 < 0.0000050 < 0.0000050 0.0011 0.001 < 0.00050 0.00086 0.28 < 0.0010 < 0.0050 < 0.0010 8.3 < 0.0020 0.41 0.0014 0.0014 < 0.000010 < 0.000010 0.85 0.25
0.0017 <0.000005 <0.000005 0.001 0.0011 0.0019 0.002 8.8 <0.005 <0.005 <0.001 8.3 0.0023 1.3 0.041 0.039 <0.00001 <0.00001 2.0 0.14
0.00083 <0.0000050 <0.00000050 0.0011 0.0011 0.0013 0.0015 7.9 <0.0050 <0.0050 <0.0010 8.4 <0.0020 1.1 0.029 0.029 <0.000010 <0.000010 2.8 0.16
0.0032 < 0.0000050 < 0.0000005 0.0014 0.0015 0.004 0.0038 7.3 < 0.0050 < 0.0050 0.0013 8.3 < 0.0020 1.1 0.024 0.023 < 0.000010 < 0.000010 4.2 0.18
0.0027 <0.0000005 <0.0000005 0.00091 0.00093 0.00074 0.00078 1.2 <0.001 0.0052 0.0068 8.3 0.0077 0.92 0.036 0.038 <0.00001 <0.00001 1.7 0.13
0.00032 <0.000005 <0.0000005 0.00099 0.00099 <0.0005 <0.0005 0.45 <0.001 <0.005 0.001 8.2 <0.002 0.4 0.0018 0.0017 <0.00001 <0.00001 1.0 0.21
0.0015 <0.000005 <0.0000005 0.00081 0.00084 0.0014 0.0013 13 <0.005 <0.005 0.0011 8.3 0.0039 1.2 0.057 0.051 <0.00001 <0.00001 2.2 0.16
0.0085 0.0000012 0.0000032 0.00074 0.00066 0.0014 0.0019 1.1 0.0011 0.024 0.0041 8.1 0.033 0.78 0.0072 0.0064 <0.00001 <0.00001 3.4 0.15
0.0062 <0.000005 0.00000073 0.00097 0.0011 <0.0005 <0.0005 0.5 <0.001 <0.005 <0.001 8.4 0.01 0.45 0.0024 0.0023 <0.00001 <0.00001 1.1 0.22
0.014 <0.000005 0.0000047 0.0012 0.0014 0.0031 0.0048 6.7 <0.005 <0.005 0.0038 8.4 0.029 1.6 0.043 0.041 <0.00001 0.000021 2.2 0.13
0.012 <0.0000050 0.0000041 0.0011 0.0013 0.0014 0.0018 0.54 0.0014 0.027 0.032 8.1 0.06 1.1 0.0013 0.0013 <0.000010 <0.000010 0.59 0.035
0.0093 <0.0000050 0.0000013 0.0011 0.001 0.0012 0.0015 9.5 0.0047 <0.0050 0.0041 8.4 0.019 1.2 0.041 0.034 <0.000010 <0.000010 2.7 0.16
0.0036 <0.000005 0.00000069 0.002 0.002 0.0052 0.0055 15 0.004 <0.005 0.0016 8.3 <0.002 1.6 0.046 0.041 <0.00001 <0.00001 7.3 0.23
0.0057 0.0000006 0.0000012 0.00085 0.00085 0.00078 0.00093 0.79 <0.001 <0.005 0.0054 8.4 0.0072 0.87 0.033 0.035 <0.00001 <0.00001 1.4 0.12
0.0022 <0.0000005 0.0000008 0.0012 0.0013 0.0019 0.0021 2.2 0.0032 0.0082 <0.001 8.4 0.0032 1.1 0.012 0.013 <0.00001 <0.00001 4.0 0.19
0.004 <0.000005 0.0000007 0.00099 0.001 <0.0005 <0.0005 0.19 <0.001 0.0063 <0.001 8.4 0.0086 0.42 0.0013 0.0012 <0.00001 <0.00001 0.72 0.19

0.00087 <0.000005 0.0000005 0.0017 0.0016 0.0061 0.0059 10 0.0041 0.0067 0.0021 8.4 0.0052 1.2 0.041 0.036 <0.00001 <0.00001 5.4 0.19
0.0057 <0.000005 <0.0000005 0.00089 0.00087 <0.0005 0.00078 0.86 <0.001 0.024 0.0048 8.5 0.0098 0.87 0.041 0.037 <0.00001 <0.00001 1.5 0.13
0.002 <0.000005 <0.0000005 0.00085 0.00092 <0.0005 0.00091 2.7 0.0017 0.025 0.0014 8.3 0.0029 1.1 0.019 0.018 <0.00001 <0.00001 4.8 0.18
0.0011 <0.000005 <0.0000005 0.0011 0.0011 <0.0005 <0.0005 0.25 0.0022 <0.005 <0.001 8.4 <0.002 0.39 0.0014 0.0012 <0.00001 <0.00001 0.84 0.21
0.0014 <0.000005 <0.0000005 0.00089 0.00092 0.0017 0.0018 11 0.0057 0.0067 <0.001 8.2 0.0026 1.2 0.067 0.057 <0.00001 <0.00001 2.3 0.16
0.0029 <0.0000050 0.000001 0.0018 0.0018 0.0011 0.0011 4.4 0.062 0.088 0.0063 8.3 0.011 1.6 0.0088 0.0083 <0.000010 <0.000010 0.93 0.066
0.00041 <0.0000050 <0.00000050 0.0011 0.0011 0.00095 0.0013 8.9 0.0041 <0.0050 <0.0010 8.2 <0.0020 1.2 0.044 0.039 <0.000010 <0.000010 3.3 0.17
0.0022 <0.000005 <0.0000005 0.0016 0.0016 0.0053 0.0057 9.6 0.0013 0.0066 <0.001 8.2 <0.002 1.5 0.042 0.037 <0.00001 <0.00001 6.4 0.21
0.00073 <0.000005 <0.0000005 0.00076 0.00078 0.0013 0.0013 1.1 <0.001 <0.005 0.0015 8.3 0.0026 0.58 0.0031 0.0032 <0.00001 <0.00001 5.0 0.21
0.0028 <0.000005 <0.0000005 0.00097 0.00099 0.00054 0.00054 1.2 <0.001 0.016 0.0068 8.5 0.0089 0.85 0.042 0.044 <0.00001 <0.00001 1.8 0.14
0.00027 <0.000000005 <0.0005 0.001 0.0011 <0.0005 <0.0005 0.55 <0.001 <0.005 <0.001 8.1 <0.002 0.35 0.002 0.0019 <0.00001 <0.00001 0.98 0.2
0.0012 <0.000025 <0.0000005 0.0011 0.0013 0.0012 0.0014 12 <0.005 <0.005 0.0013 8.3 0.0027 1.2 0.059 0.059 <0.00001 <0.00001 2.4 0.16
0.00015 <0.000005 <0.0000005 0.0019 0.0019 0.0043 0.0041 12 0.0013 0.0075 <0.001 8.3 0.0014 1.5 0.059 0.062 <0.00002 <0.00001 8.6 0.22
0.0043 <0.000005 0.0000015 0.00064 0.00067 0.00084 0.0011 0.63 <0.001 0.012 0.0049 8.5 0.018 0.78 0.022 0.021 <0.00001 <0.00001 1.2 0.09
0.015 <0.000005 0.0053 0.00071 0.00073 0.0015 0.0028 0.63 0.0013 0.0099 0.0092 8.3 0.053 1.0 0.0099 0.011 <0.00001 0.000021 4.2 0.15
0.031 <0.0000050 0.0000076 0.0036 0.0036 0.0035 0.0056 0.63 0.088 0.17 0.028 8.1 0.07 1.8 0.014 0.013 <0.000010 0.000021 1.2 0.073
0.012 <0.000005 <0.0000005 0.00091 0.00098 <0.0005 0.00073 0.63 0.0025 0.018 <0.001 8.5 0.0052 0.92 0.033 0.037 <0.00001 <0.00001 1.6 0.13
0.0026 <0.000005 <0.0000005 0.0018 0.0019 0.0035 0.0055 0.63 0.0052 0.02 0.0015 8.4 0.0051 1.6 0.022 0.025 <0.00001 <0.00001 6.4 0.26
0.0033 <0.000000005 <0.0005 0.001 0.0011 <0.0005 0.00052 0.63 <0.001 0.012 <0.001 8.2 0.0058 0.39 0.0016 0.0015 <0.00001 <0.00001 0.71 0.21
0.0024 <0.000005 <0.0000005 0.0016 0.0016 0.0026 0.0027 0.63 0.009 0.037 <0.001 8.3 0.0046 1.4 0.051 0.054 <0.00001 <0.00001 2.1 0.15

<0.0005 <0.000005 <0.0005 0.0016 0.0016 0.0069 0.0078 0.63 0.0047 0.016 <0.001 8.4 0.004 1.4 0.052 0.051 <0.00001 <0.00001 6.4 0.21
0.0037 <0.000005 <0.0000005 0.00093 0.00095 0.00056 0.00066 0.63 <0.005 <0.005 0.0044 8.4 0.01 0.9 0.042 0.041 <0.00001 <0.00001 1.7 0.14
0.0016 <0.000005 <0.0000005 0.0014 0.0014 0.0052 0.0057 0.63 0.0012 <0.005 0.002 8.4 0.0047 1.1 0.014 0.012 <0.00001 <0.00001 4.0 0.19
0.0063 <0.000005 <0.0000005 0.00069 0.00071 0.00053 0.00063 0.63 <0.005 0.015 0.0015 8.3 0.0021 1.8 0.095 0.091 <0.00001 <0.00001 2.6 0.18
0.013 <0.000000005 <0.0005 0.0011 0.0011 <0.0005 <0.0005 0.63 <0.001 0.014 0.0014 8.4 <0.002 0.46 0.0017 0.0016 <0.00001 <0.00001 0.89 0.21
0.0015 <0.000005 <0.0000005 0.0013 0.0014 0.0018 0.002 0.63 <0.005 0.011 0.002 8.5 <0.002 1.3 0.063 0.06 <0.00001 <0.00001 2.3 0.16
0.003 <0.000005 <0.0000005 0.00099 0.00097 0.00051 0.00052 0.63 <0.001 0.014 0.0073 8.2 0.0082 0.84 0.048 0.04 <0.00001 <0.00001 1.8 0.14
0.0013 <0.000005 <0.0000005 0.00086 0.00088 0.00072 0.00072 0.63 0.0017 0.023 0.0039 8.2 0.0056 0.83 0.02 0.016 <0.00001 <0.00001 3.6 0.18
0.00013 <0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.63 0.0019 0.0099 0.0011 8.1 <0.002 0.33 0.002 0.0018 <0.00001 <0.00001 0.87 0.22
0.0012 <0.000005 <0.0000005 0.0012 0.0012 0.0017 0.0017 0.63 0.0086 0.0067 0.0019 8.2 0.0025 1.2 0.074 0.06 <0.00001 <0.00001 2.4 0.18
0.0018 <0.000005 0.00000076 0.0034 0.0033 0.0033 0.0034 0.63 0.0086 0.0099 0.031 8.2 0.026 2.1 0.022 0.019 <0.00001 <0.00001 1.5 0.1
0.068 <0.000005 <0.0000005 0.0075 0.0074 0.0057 0.0059 0.63 <0.005 0.0077 <0.001 8.2 0.0057 2.0 0.034 0.028 <0.00001 <0.00001 13 0.25
0.0007 <0.000005 <0.0000005 0.0012 0.044 0.00063 0.00067 0.63 0.0019 0.0077 <0.001 8.3 <0.002 1.0 0.05 0.044 <0.00001 <0.00001 3.4 0.19
0.0039 <0.000005 <0.0000005 0.0033 0.0033 0.0029 0.0028 0.63 0.0085 <0.005 0.002 8.2 <0.002 1.3 0.038 0.032 <0.00001 <0.00001 8.3 0.24
0.00041 <0.000005 <0.0000005 0.0012 0.0012 0.002 0.0021 0.63 <0.001 <0.005 0.0034 8.2 0.0037 0.87 0.0057 0.0049 <0.00001 <0.00001 6.9 0.3
0.0081 <0.000005 0.00000088 0.00098 0.00094 0.0079 0.0084 0.63 0.0026 0.015 <0.001 8.4 0.004 1.2 0.0086 0.0071 <0.00001 <0.00001 7.1 0.27
0.0031 <0.000005 <0.0000005 0.00092 0.00096 0.00077 0.00082 0.63 <0.001 <0.005 0.0022 8.5 0.008 0.96 0.043 0.037 <0.00001 <0.00001 1.7 0.11
0.0021 <0.000005 0.0000012 0.00068 0.00072 0.00096 0.00097 0.63 <0.001 <0.005 <0.001 8.3 0.0047 0.66 0.0058 0.0051 <0.00001 <0.00001 2.6 0.12
0.013 <0.000005 <0.0000005 0.00071 0.00081 0.0013 0.002 0.63 <0.005 0.008 <0.001 8.3 0.0039 2.0 0.095 0.087 <0.00001 <0.00001 3.3 0.15
0.0067 <0.000005 <0.0000005 0.0017 0.0019 0.0078 0.0085 0.63 0.0086 0.036 <0.001 8.4 0.0024 1.7 0.068 0.063 <0.00001 <0.00001 1.6 0.14
0.0027 <0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.63 0.0011 0.012 <0.001 8.2 0.0036 0.36 0.0029 0.0024 <0.00001 <0.00001 1.0 0.21
0.0021 <0.000005 <0.0000005 0.0018 0.0018 0.0023 0.0025 0.63 0.007 0.034 <0.001 8.3 0.003 1.3 0.072 0.059 <0.00001 <0.00001 2.5 0.16
0.0046 <0.000005 0.0000012 0.0034 0.0031 0.0037 0.0045 0.63 0.015 0.022 <0.001 8.7 0.012 1.7 0.02 0.02 <0.00001 <0.00001 1.4 0.083
0.02 <0.000005 <0.0000005 0.0032 0.0036 0.0058 0.0064 0.63 <0.005 <0.005 0.0011 8.2 0.0033 1.6 0.044 0.041 <0.00001 <0.00001 8.7 0.19

0.0026 <0.000005 <0.0000005 0.0012 0.046 0.00079 0.00094 0.63 0.0031 <0.005 <0.001 8.3 0.0037 1.1 0.047 0.046 <0.00001 <0.00001 3.2 0.17
0.0041 <0.000005 <0.0000005 0.002 0.0022 0.0029 0.0031 0.63 0.001 0.02 0.001 8.3 0.0036 1.2 0.033 0.03 <0.00001 <0.00001 6.1 0.18
0.0018 <0.000005 0.00000054 0.00092 0.00092 0.0019 0.0011 0.63 0.0012 0.009 <0.001 8.3 0.0062 0.73 0.0044 0.0043 <0.00001 <0.00001 5.2 0.2
0.0037 <0.000005 <0.0000005 0.0011 0.0011 0.018 0.017 0.63 0.0043 <0.005 <0.001 8.4 0.0022 1.7 0.0098 0.0084 <0.00001 <0.00001 11 0.38
0.0051 <0.000005 <0.0000005 0.00098 0.00086 0.00064 0.00068 0.63 0.0013 0.0089 0.0034 8.4 0.0085 0.88 0.038 0.031 <0.00001 <0.00001 1.5 0.12
0.0021 <0.000005 <0.0000005 0.00096 0.00079 0.0011 0.0011 0.63 0.0024 0.013 0.0016 8.5 0.0026 0.82 0.013 0.011 <0.00001 <0.00001 3.0 0.17
0.0042 <0.000005 <0.0000005 0.0011 0.0011 0.0017 0.0019 0.63 0.0045 0.011 <0.001 8.4 <0.002 1.8 0.069 0.057 <0.00001 <0.00001 2.0 0.14
0.0021 <0.000005 <0.0000005 0.0011 0.0011 <0.0005 0.00066 0.63 <0.001 0.0092 <0.001 8.3 <0.002 0.38 0.0016 0.0014 <0.00001 <0.00001 0.74 0.2
0.0023 <0.000005 <0.0000005 0.0014 0.0013 0.0013 0.0017 0.63 0.0062 0.0078 <0.001 8.4 <0.002 1.3 0.048 0.043 <0.00001 <0.00001 1.9 0.14
0.0013 <0.000005 0.00000089 0.0037 0.0036 0.0062 0.0074 0.63 0.058 0.038 <0.001 8.4 0.019 2.2 0.034 0.033 <0.00001 <0.00001 2.6 0.1
0.026 <0.000005 <0.0000005 0.0036 0.0037 0.0084 0.0085 0.63 <0.001 0.0087 0.0019 8.1 <0.002 1.6 0.034 0.028 <0.00001 <0.00001 8.6 0.19
0.0013 <0.000005 <0.0000005 0.0012 0.03 0.0008 0.00096 0.63 0.0043 0.0056 <0.001 8.3 0.0029 1.2 0.037 0.03 <0.00001 <0.00001 2.6 0.14
0.0063 <0.000005 <0.0000005 0.0021 0.0021 0.0041 0.0044 0.63 0.0011 0.0062 0.0014 8.2 <0.002 1.1 0.029 0.024 <0.00001 <0.00001 5.5 0.18
0.002 <0.000005 <0.0000005 0.00084 0.00085 0.004 0.0041 0.63 0.0014 0.011 <0.001 8.4 0.0023 0.83 0.0043 0.004 <0.00001 <0.00001 4.6 0.23
0.021 <0.000005 0.00000081 0.001 0.0011 0.019 0.021 0.63 0.0037 0.0072 <0.001 8.4 0.018 2.0 0.012 0.0093 <0.00001 <0.00001 11 0.38
0.0057 <0.000005 <0.0000005 0.00094 0.001 <0.0005 0.00055 0.63 0.001 0.0066 0.0065 8.3 0.0058 0.82 0.041 0.04 <0.00001 <0.00001 1.6 0.13
0.0015 <0.000005 <0.0000005 0.00093 0.001 0.0016 0.0016 0.63 0.0014 0.01 0.0038 8.3 0.0035 0.94 0.015 0.014 <0.00001 <0.00001 4.0 0.18
0.018 <0.000005 0.0000024 0.00067 0.00063 0.00072 0.0012 0.63 <0.005 0.016 0.0014 8.3 0.065 1.7 0.082 0.077 <0.00001 <0.00001 2.3 0.14
0.007 <0.000005 <0.0000005 0.0018 0.0019 0.0086 0.0098 0.63 0.011 0.059 <0.001 8.3 0.0021 2.3 0.12 0.13 <0.00001 <0.00001 2.0 0.16

0.00052 <0.000005 <0.0000005 0.001 0.0011 <0.0005 <0.0005 0.63 <0.001 0.0055 <0.001 8.2 <0.002 0.44 0.0028 0.0024 <0.00001 <0.00001 1.1 0.21
0.0017 <0.000005 <0.0000005 0.0009 0.00089 0.001 0.0012 0.63 0.0032 <0.005 <0.001 8.3 <0.002 1.3 0.055 0.053 <0.00001 <0.00001 2.5 0.15
0.0012 <0.000005 0.00000067 0.004 0.0041 0.0058 0.0059 0.63 0.019 0.097 0.026 8.2 0.026 2.4 0.053 0.048 <0.00001 <0.00001 2.6 0.13
0.048 <0.000005 <0.0000005 0.0057 0.0058 0.007 0.0074 0.63 <0.005 0.012 0.0018 8.2 0.005 1.9 0.047 0.04 <0.00001 <0.00001 13 0.23
0.0022 <0.000005 <0.0000005 0.0013 0.039 0.0008 0.0009 0.63 0.0019 0.023 0.0011 8.3 <0.002 1.1 0.041 0.039 <0.00001 <0.00001 3.5 0.18
0.012 <0.000005 <0.0000005 0.003 0.0028 0.0037 0.004 0.63 <0.001 0.014 0.0012 8.2 0.0034 1.3 0.038 0.034 <0.00001 <0.00001 7.7 0.21
0.0042 <0.000005 <0.0000005 0.00084 0.00086 0.0047 0.0051 0.63 0.0012 <0.005 0.0022 8.3 0.0059 0.92 0.0064 0.0054 <0.00001 <0.00001 6.2 0.27

0.0027 < 0.000010 < 0.000010 0.0028 0.0029 0.031 0.032 30 < 0.020 < 0.0050 < 0.0010 8.3 0.0021 4.0 0.49 0.5 < 0.000020 < 0.000020 2.1 0.22
0.011 < 0.0000050 0.0000084 0.00076 0.00081 0.0062 0.0076 1.2 0.0029 < 0.0050 < 0.0010 8.4 0.017 0.98 0.0043 0.0043 < 0.000010 < 0.000010 4.5 0.16

0.00051 < 0.0000050 < 0.0000050 0.0011 0.0012 0.0036 0.0036 5.8 0.0014 < 0.0050 0.0027 8.4 0.0056 0.82 0.025 0.025 < 0.000010 < 0.000010 2.9 0.13
0.0012 < 0.0000050 < 0.0000050 0.00092 0.00096 0.0059 0.006 2.2 < 0.0050 < 0.0050 < 0.0010 8.3 < 0.0020 1.5 0.006 0.0058 < 0.000010 < 0.000010 11 0.3
0.0081 < 0.0000050 < 0.0000050 0.0015 0.0014 0.0068 0.0066 15 < 0.0050 < 0.0050 < 0.0010 8.3 < 0.0020 1.9 0.078 0.076 < 0.000010 < 0.000010 2.0 0.16
0.0052 < 0.0000050 < 0.0000050 0.0010 0.0010 0.0094 0.0098 2.9 0.012 < 0.0050 < 0.0010 8.3 < 0.0020 1.6 0.0054 0.0058 < 0.000010 < 0.000010 13 0.33
0.0075 < 0.0000050 < 0.00000050 0.0017 0.0018 0.013 0.013 28 < 0.010 < 0.0050 < 0.0010 8.2 < 0.0020 2.5 0.21 0.21 < 0.000010 < 0.000010 2.2 0.2
0.019 < 0.0000050 0.0000011 0.00076 0.00074 0.011 0.011 2.0 0.0037 0.0074 0.0028 8.2 0.022 1.1 0.0062 0.0057 < 0.000010 < 0.000010 5.5 0.18
0.0037 0.00000062 0.00000077 0.00074 0.00077 0.00097 0.0012 0.82 < 0.0010 < 0.0050 0.0054 8.3 0.01 0.87 0.031 0.031 < 0.000010 < 0.000010 1.3 0.096
0.013 0.0000015 0.0000018 0.00064 0.00069 0.0014 0.0022 0.78 < 0.0010 < 0.0050 0.013 8.1 0.039 0.64 0.0036 0.0033 < 0.000010 0.000017 1.7 0.088
0.0097 < 0.0000050 0.0000012 0.0012 0.0013 0.0021 0.003 7.4 0.0033 0.0086 0.0029 8.3 0.013 1.2 0.032 0.032 < 0.000010 < 0.000010 1.1 0.097
0.018 < 0.0000050 0.0000016 0.00091 0.00092 < 0.00050 0.00067 0.41 < 0.0010 < 0.0050 < 0.0010 8.3 0.027 0.55 0.0023 0.002 < 0.000010 < 0.000010 0.94 0.21
0.0056 < 0.0000050 0.0000025 0.001 0.001 0.0019 0.0022 6.5 0.0025 < 0.0050 0.002 8.3 0.013 1.1 0.028 0.029 < 0.000010 < 0.000010 1.4 0.11
0.0045 <0.0000050 0.0000024 0.00087 0.00088 0.00079 0.0011 0.4 <0.0010 <0.0050 0.032 8.2 0.048 0.91 0.0017 0.0017 <0.000010 0.00001 0.46 0.033
0.0033 < 0.0000050 0.00000069 0.0014 0.0014 0.0045 0.0048 6.3 < 0.0010 < 0.0050 < 0.0010 8.3 0.0027 0.99 0.018 0.019 < 0.000010 < 0.000010 3.6 0.13
0.0013 < 0.0000050 < 0.00000050 0.0011 0.0012 0.012 0.013 2.7 < 0.0050 < 0.0050 < 0.0010 8.4 < 0.0020 1.7 0.0059 0.006 < 0.000010 < 0.000010 11 0.32
0.0074 < 0.0000050 < 0.00000050 0.0013 0.0013 0.0049 0.0052 12 < 0.0050 < 0.0050 0.0011 8.4 0.0027 1.6 0.054 0.056 < 0.000010 < 0.000010 1.6 0.14
0.014 < 0.0000050 0.0000012 0.00097 0.00098 0.0073 0.0083 1.8 0.01 0.0076 0.0016 8.3 0.0063 1.3 0.0041 0.0044 < 0.000010 < 0.000010 6.7 0.22
0.0044 0.0000016 0.0000025 0.0006 0.00065 0.00078 0.0012 1.2 0.001 < 0.0050 0.0081 8.2 0.014 0.75 0.0054 0.006 < 0.000010 < 0.000010 2.7 0.11
0.0083 < 0.0000050 < 0.0000005 0.0012 0.0012 0.0045 0.0047 10 < 0.0050 < 0.0050 < 0.0010 8.4 < 0.0020 1.4 0.054 0.051 < 0.000010 < 0.000010 1.5 0.14
0.0089 <0.0000050 0.0000057 0.0014 0.0014 0.00077 0.0017 0.47 0.0077 0.02 0.021 8.2 0.05 1.3 0.0024 0.0023 <0.000010 0.000015 0.94 0.047
0.013 <0.000005 <0.0000005 0.0014 0.0015 0.023 0.025 4.2 0.018 0.012 0.0022 8.3 0.0043 1.9 0.0079 0.0072 <0.00001 <0.00001 15 0.39
0.002 <0.0000005 <0.0000005 0.0015 0.0015 0.0021 0.0025 3.5 <0.001 0.0075 0.0044 8.2 0.0056 1.2 0.016 0.016 <0.00001 <0.00001 5.9 0.2
0.01 <0.000005 <0.0000005 0.0017 0.0017 0.0097 0.01 20 0.02 0.0066 <0.001 8.3 0.0054 2.4 0.17 0.15 <0.00001 <0.00001 2.3 0.19

0.0022 <0.000005 <0.0000005 0.0022 0.0023 0.0039 0.0038 12 <0.005 <0.005 0.0024 8.3 0.0052 1.4 0.034 0.036 <0.00001 <0.00001 7.4 0.23
0.031 <0.000005 0.0000011 0.0013 0.0013 0.024 0.024 2.2 0.013 0.073 <0.001 8.2 0.018 1.4 0.0056 0.0048 <0.00001 <0.00001 11 0.35
0.034 <0.000005 0.0000013 0.0014 0.0017 0.022 0.027 2.3 0.013 0.052 <0.001 8.3 0.0098 1.9 0.0058 0.0061 <0.00001 <0.00001 18 0.36
0.0034 0.00000061 0.0000013 0.00082 0.00086 0.001 0.0013 0.85 <0.001 <0.005 0.0044 8.3 0.016 1.0 0.035 0.03 <0.00001 <0.00001 1.5 0.11
0.022 <0.000005 0.0000038 0.0012 0.0015 0.0041 0.0056 12 0.0045 0.026 0.0028 8.4 0.042 1.5 0.058 0.051 <0.00001 0.000025 1.3 0.13
0.01 <0.000005 0.0000013 0.0015 0.0015 0.028 0.029 3.1 0.024 0.02 <0.001 8.5 0.009 1.7 0.0078 0.0075 <0.00001 <0.00001 11 0.35

0.0075 <0.000005 <0.0000005 0.0013 0.0013 0.0045 0.005 8.9 0.0041 0.0084 0.002 8.3 0.0071 1.8 0.065 0.063 <0.00001 <0.00001 1.5 0.13
0.0023 <0.000005 0.0000005 0.00094 0.001 0.0025 0.0028 9.5 0.0072 0.0074 <0.001 8.4 0.005 1.3 0.047 0.044 <0.00001 <0.00001 1.9 0.13
0.0034 <0.000005 <0.0000005 0.0014 0.0014 0.016 0.017 3.7 0.0099 0.0075 <0.001 8.3 0.005 2.1 0.0092 0.0087 <0.00001 <0.00001 14 0.41
0.011 <0.000005 <0.0000005 0.0013 0.0013 0.0082 0.0088 15 0.0082 0.0051 <0.001 8.2 <0.002 2.1 0.14 0.12 <0.00001 <0.00001 2.0 0.17
0.0049 <0.000005 <0.0000005 0.0012 0.0013 0.014 0.014 4.1 0.012 0.0093 0.0015 8.4 0.0035 1.7 0.0087 0.0091 <0.00001 <0.00001 15 0.41
0.0012 <0.000005 <0.0000005 0.0014 0.0014 0.0042 0.0042 3.2 0.0014 0.012 0.0016 8.4 0.0039 1.2 0.02 0.021 <0.00002 <0.00001 4.9 0.21
0.012 <0.000005 <0.0000005 0.0017 0.0017 0.0099 0.0096 20 0.0028 0.017 <0.001 8.2 0.0024 2.5 0.17 0.17 <0.00001 <0.00001 2.3 0.22
0.035 <0.000005 0.0000013 0.0013 0.0014 0.021 0.022 1.7 0.011 0.048 0.0015 8.5 0.018 1.4 0.0048 0.0052 <0.00001 <0.00001 12 0.37
0.014 <0.000005 0.000001 0.00097 0.00092 0.0089 0.0092 0.95 0.0051 0.02 0.0017 8.4 0.011 0.85 0.0026 0.0027 <0.00001 <0.00001 5.9 0.25
0.023 <0.000005 0.000003 0.0014 0.0014 0.0053 0.0067 8.1 0.0036 0.0085 0.0019 8.4 0.031 1.3 0.046 0.044 <0.00001 0.000012 1.2 0.12
0.028 <0.000000005 0.0034 0.00096 0.0011 <0.0005 0.0016 0.71 <0.001 0.0095 0.0016 8.4 0.055 0.77 0.0042 0.0046 <0.00001 0.000015 1.2 0.21
0.029 <0.000005 0.0000085 0.0016 0.0017 0.0036 0.0065 4.8 0.0049 0.0085 0.0077 8.4 0.064 1.7 0.03 0.034 <0.00001 0.000037 1.9 0.11
0.029 <0.0000050 0.0000038 0.0012 0.0012 0.0016 0.003 6.9 0.0036 0.0084 0.0014 8.4 0.051 1.2 0.031 0.033 <0.000010 <0.000010 2.2 0.14
0.0035 <0.000005 0.0000013 0.002 0.0018 0.0054 0.0055 9.6 0.0011 0.0061 0.0014 8.4 0.0065 1.2 0.044 0.045 <0.00001 <0.00001 4.8 0.19
0.02 <0.000005 <0.0000005 0.0024 0.0024 0.055 0.057 4.1 0.038 0.061 <0.001 8.2 0.0038 2.5 0.0077 0.0088 <0.00001 <0.00001 20 0.64

0.0053 <0.000005 <0.0000005 0.0014 0.0014 0.018 0.018 1.9 0.012 0.026 <0.001 8.4 0.0047 1.2 0.004 0.0046 <0.00001 <0.00001 9.1 0.36
0.01 <0.000005 <0.0000005 0.0014 0.0013 0.0066 0.0067 11 0.0061 0.025 <0.001 8.4 0.0092 1.9 0.074 0.078 <0.00001 <0.00001 1.6 0.16
0.027 <0.000005 <0.0000005 0.0031 0.0032 0.044 0.046 3.6 0.034 0.091 0.0029 8.4 0.0041 2.1 0.0067 0.0066 <0.00001 <0.00001 17 0.53
0.0061 <0.000005 <0.0000005 0.0016 0.0017 0.013 0.013 1.4 0.0087 0.039 0.0022 8.4 <0.002 0.93 0.0037 0.0039 <0.00001 <0.00001 6.7 0.28
0.0022 <0.000005 <0.0000005 0.0024 0.0023 0.044 0.046 29 0.0052 0.025 <0.001 7.9 0.0058 4.9 0.64 0.63 <0.00002 <0.00002 2.2 0.23
0.0058 <0.0000050 0.00000089 0.0038 0.0038 0.0048 0.0057 19 0.037 0.036 0.0014 8.4 0.017 2.4 0.03 0.027 <0.000010 <0.000010 1.9 0.11
0.00036 <0.0000050 <0.00000050 0.0012 0.0012 0.0011 0.0012 8.6 0.0031 0.016 0.0022 8.4 0.012 1.2 0.05 0.042 <0.000010 <0.000010 3.6 0.17
0.0005 <0.000005 <0.0005 0.0018 0.0018 0.0051 0.0054 8.6 <0.005 0.023 0.0018 8.4 <0.002 1.8 0.054 0.044 <0.00001 <0.00001 7.6 0.2

0.0041 <0.000005 <0.0000005 0.0021 0.002 0.012 0.013 3.3 0.012 0.0087 0.0024 8.2 0.0047 1.7 0.0094 0.0078 <0.00001 <0.00001 13 0.42
0.0049 <0.000005 <0.0000005 0.00067 0.00057 <0.0005 <0.0005 21 0.008 0.0084 0.0025 8.2 0.013 1.5 0.11 0.089 <0.00001 <0.00001 2.7 0.22
0.00044 <0.000005 <0.0000005 0.0031 0.0029 0.04 0.034 29 0.013 0.0078 0.003 8.0 0.0028 4.2 0.65 0.53 <0.00002 <0.00002 1.8 0.27
0.0046 <0.000005 <0.0000005 0.0014 0.0014 0.0034 0.0034 7.9 0.0064 0.041 <0.001 8.4 0.005 1.6 0.051 0.042 <0.00001 <0.00001 1.3 0.13
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Table D-1: C. dubia  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 EV_HC1
2015 Q1 EV_MC2
2015 Q1 GH_ERC
2015 Q1 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q2 EV_HC1
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_DCDS
2015 Q2 LC_LC3
2015 Q2 LC_LC5
2015 Q3 CM_MC2
2015 Q3 EV_HC1
2015 Q3 EV_MC2
2015 Q3 FR_FRCP1
2015 Q3 GH_ERC
2015 Q3 GH_FR1
2015 Q3 LC_LCDSSLCC
2015 Q4 EV_HC1
2015 Q4 EV_MC2
2015 Q4 GH_ERC
2015 Q4 GH_FR1
2015 Q4 LC_DCDS
2015 Q4 LC_LC5
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q1 EV_MC2
2016 Q1 GH_ERC
2016 Q1 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q2 LC_LC5
2016 Q3 EV_HC1
2016 Q3 EV_MC2
2016 Q3 GH_ERC
2016 Q3 GH_FR1
2016 Q3 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 GH_ERC
2016 Q4 GH_FR1
2016 Q4 LC_LC5
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q1 GH_ERC
2017 Q1 GH_FR1
2017 Q2 EV_MC2
2017 Q2 GH_ERC
2017 Q2 GH_FR1
2017 Q2 LC_DCDS
2017 Q2 LC_LC5
2017 Q2 LC_LCDSSLCC
2017 Q3 EV_HC1
2017 Q3 EV_MC2
2017 Q3 GH_ERC
2017 Q3 LC_LCDSSLCC
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_DCDS
2017 Q4 LC_LC5
2017 Q4 LC_LCDSSLCC
2018 Q1 CM_MC3
2018 Q1 EV_HC1
2018 Q1 GH_ERC
2018 Q1 GH_FR1
2018 Q1 LC_LCDSSLCC
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 LC_DCDS
2018 Q3 EV_HC1
2018 Q3 EV_MC2
2018 Q3 GH_ERC
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 FR_FRABCH
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_ERC
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q1 RG_MIDAG
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRABCH
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 GH_FR1
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q2 RG_MIDAG
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5
2019 Q3 LC_LCDSSLCC
2019 Q3 RG_MIDAG
2019 Q4 CM_MC2
2019 Q4 EV_HC1
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 GH_FR1
2019 Q4 LC_DCDS
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC
2019 Q4 RG_MIDAG

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 FR_FRCP1
2015 Q2 CM_MC2
2015 Q2 LC_LCDSSLCC
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_DCDS
2016 Q2 LC_LCDSSLCC
2016 Q3 CM_MC2
2016 Q3 FR_FRCP1
2016 Q4 CM_MC2
2016 Q4 EV_MC2
2016 Q4 FR_FRCP1
2016 Q4 LC_DCDS
2017 Q1 CM_MC2
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q1 LC_LCDSSLCC
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2018 Q1 CM_MC2
2018 Q1 EV_MC2
2018 Q1 FR_FRCP1
2018 Q2 CM_MC2
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LC5
2018 Q2 LC_LCDSSLCC
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q3 FR_FRCP1
2018 Q4 CM_MC2
2018 Q4 CM_MC3
2018 Q4 FR_FRCP1
2018 Q4 LC_DCDS
2018 Q4 LC_LC5
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response (2019)
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q3 FR_FRCP1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response  

STRONTIUM-T-
mg/l

SULFATE (AS 
SO4)-D-mg/l

THALLIUM-D-
mg/l

THALLIUM-T-
mg/l TIN-D-mg/l TIN-T-mg/l TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL DISSOLVED 
SOLIDS (RESIDUE 

FILTERABLE)-N-mg/l

TOTAL KJELDAHL 
NITROGEN-N-mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL SUSPENDED 
SOLIDS LAB-N-mg/l

TURBIDITY LAB-
N-ntu URANIUM-D-mg/l URANIUM-T-mg/l VANADIUM-D-

mg/l
VANADIUM-T-

mg/l ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs

0.091 47 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 229 < 0.050 0.69 < 1.0 0.13 0.00047 0.00047 < 0.0010 < 0.0010 < 0.0030 < 0.0030 2.8
0.091 47 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 229 < 0.050 0.69 < 1.0 0.13 0.00047 0.00047 < 0.0010 < 0.0010 < 0.0030 < 0.0030 2.8
0.092 46 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 222 < 0.050 < 0.50 < 1.0 0.33 0.00047 0.00047 < 0.0010 < 0.0010 < 0.0030 < 0.0030 2.7
0.066 15 < 0.000010 0.00001 < 0.00010 < 0.00010 < 0.010 < 0.010 147 0.1 2.1 2.4 1.5 0.00031 0.00033 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.7
0.21 18 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 191 0.067 1.8 4.4 3.9 0.00079 0.00078 < 0.00050 0.00051 < 0.0030 < 0.0030 2.5
0.093 32 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 211 0.08 1.0 1.1 0.2 0.00042 0.00042 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.2
0.091 48 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 215 0.095 0.6 < 1.0 0.26 0.00047 0.00044 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.4
0.22 22 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 171 < 0.050 < 0.50 < 1.0 0.26 0.00071 0.00072 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.4
0.09 50 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.011 0.011 244 < 0.050 < 0.50 < 1.0 0.17 0.0005 0.00049 < 0.00050 < 0.00050 < 0.0030 < 0.0030 1.9
0.065 13 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 135 0.086 2.8 1.9 1.6 0.00032 0.00033 < 0.00050 0.00051 < 0.0030 < 0.0030 2.3
0.2 17 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 174 0.077 2.2 15 4.7 0.00076 0.00079 < 0.00050 0.001 < 0.0030 < 0.0030 2.6

0.098 35 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 222 0.077 0.92 1.2 0.22 0.00042 0.00044 < 0.00050 < 0.00050 < 0.0030 < 0.0030 1.2
0.095 40 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 204 0.069 1.1 < 1.0 0.85 0.00044 0.00046 < 0.00050 < 0.00050 < 0.0030 < 0.0030 1.4
0.24 23 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 167 < 0.050 0.62 < 1.0 0.38 0.00076 0.00079 < 0.00050 < 0.00050 < 0.0030 < 0.0030 1.7
0.097 45 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 194 <0.05 1.0 <1 0.25 0.00046 0.00048 <0.0005 <0.0005 <0.001 <0.003 1.1
0.14 11 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 148 0.098 1.9 <1 0.41 0.00018 0.0002 <0.0005 <0.0005 <0.001 <0.003 1.2
0.062 22 <0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01 143 0.18 3.7 4.4 4.7 0.00035 0.00034 0.00053 0.001 0.0013 <0.003 3.7
0.21 21 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 180 0.068 1.1 6.2 3.8 0.00079 0.00079 <0.0005 0.00061 <0.003 <0.003 1.5
0.13 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 162 0.1 1.2 <1 0.37 0.0002 0.00019 <0.0005 <0.0005 <0.001 <0.003 1.2
0.09 32 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 164 0.078 2.7 1.1 0.36 0.00037 0.00038 <0.0005 <0.0005 <0.001 <0.003 1.3
0.19 15 <0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01 148 0.12 0.91 1.4 0.81 0.00053 0.00058 <0.0005 <0.0005 <0.001 <0.003 1.3
0.16 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 166 <0.2 1.4 2.4 1.3 0.00023 0.00023 <0.0005 <0.0005 <0.003 <0.003 1.1
0.095 44 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 221 <0.05 1.0 1.2 0.45 0.00051 0.00045 <0.0005 <0.0005 <0.003 <0.003 1.1
0.21 18 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 174 <0.05 0.91 <1 0.38 0.00077 0.00072 <0.0005 <0.0005 <0.003 <0.003 1.2
0.17 17 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 182 <0.2 0.81 <1 0.22 0.00024 0.00024 <0.0005 <0.0005 <0.003 <0.003 1.1
0.093 49 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 216 0.064 0.59 <1 0.14 0.00054 0.00049 <0.0005 <0.0005 <0.003 <0.003 1.1
0.22 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 186 <0.05 <0.5 <1 0.13 0.00077 0.00079 <0.0005 <0.0005 <0.003 <0.003 1.3
0.12 10 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 134 0.092 3.4 4.5 2.4 0.00018 0.0002 <0.0005 <0.0005 <0.001 <0.003 1.9
0.066 16 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 114 0.13 3.0 7.4 3.8 0.00033 0.00035 <0.0005 0.00065 <0.001 <0.003 2.1
0.2 19 <0.00001 0.00001 <0.0001 <0.0001 <0.01 <0.01 186 0.2 1.9 17 14 0.00072 0.00075 <0.0005 0.0013 <0.001 0.0036 2.5
0.12 25 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 176 0.13 2.1 1.6 0.63 0.001 0.0011 <0.0005 <0.0005 0.0015 <0.003 1.3
0.14 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 174 0.052 1.5 <1 0.24 0.00023 0.00023 <0.0005 <0.0005 <0.001 0.0047 1.3
0.095 35 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 222 0.24 2.4 <1 0.22 0.00045 0.00043 <0.0005 <0.0005 <0.001 <0.003 1.2
0.21 16 <0.00001 0.000028 <0.0001 <0.0001 <0.01 <0.01 179 0.057 1.6 6.9 0.61 0.00064 0.00081 <0.0005 0.0031 <0.001 0.0073 4.9
0.14 48 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 233 <0.05 1.9 <1 0.13 0.0016 0.0016 <0.0005 <0.0005 0.0025 0.0036 1.4
0.13 14 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 127 0.091 2.2 <1 0.29 0.00025 0.00023 <0.0005 <0.0005 <0.001 <0.003 1.2
0.097 44 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 195 0.079 0.66 <1 0.19 0.00053 0.0005 <0.0005 <0.0005 <0.001 <0.003 1.2
0.21 21 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 168 0.24 <0.5 <1 0.28 0.00077 0.00077 <0.0005 <0.0005 <0.001 <0.003 1.4
0.16 57 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 214 <0.05 0.65 <1 0.27 0.0018 0.0019 <0.0005 <0.0005 0.0015 <0.003 1.6
0.15 17 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 209 <0.05 0.62 <1 0.26 0.00023 0.00023 <0.0005 <0.0005 <0.001 <0.003 2.4
0.11 49 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 249 <0.05 0.63 <1 0.51 0.00049 0.00047 <0.0005 <0.0005 <0.001 0.014 2.0
0.22 24 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 181 <0.05 <0.5 <1 0.45 0.00078 0.00075 <0.0005 <0.0005 <0.001 <0.003 3.7
0.2 82 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 277 <0.05 0.71 <1 0.45 0.0017 0.002 <0.0005 <0.0005 0.0016 <0.003 2.5
0.13 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 167 <0.05 7.4 1.3 0.77 0.00022 0.00021 <0.0005 <0.0005 <0.001 <0.003 1.3
0.072 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 164 0.058 1.8 <1 1.4 0.00038 0.00041 <0.0005 <0.0005 <0.001 <0.003 1.9
0.21 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 174 0.064 0.86 5.0 3.2 0.00072 0.00077 <0.0005 <0.0005 <0.001 <0.003 3.8
0.15 46 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 197 <0.05 0.77 <1 0.68 0.0013 0.0013 <0.0005 <0.0005 0.0011 0.0065 2.4
0.16 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 135 <0.05 0.95 <1 0.25 0.00027 0.00024 <0.0005 <0.0005 <0.001 <0.003 1.8
0.1 28 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 190 0.057 1.2 1.1 0.55 0.00051 0.00047 <0.0005 <0.0005 <0.001 <0.003 1.8
0.21 16 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 154 0.079 0.79 1.1 0.51 0.00065 0.0007 <0.0005 <0.0005 <0.001 <0.003 2.3
0.14 41 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 205 <0.05 0.84 <1 0.24 0.0013 0.0013 <0.0005 <0.0005 0.0016 <0.003 2.6
0.13 14 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 171 <0.05 0.76 <1 0.16 0.00023 0.00025 <0.0005 <0.0005 <0.001 <0.003 1.6
0.092 43 <0.00001 <0.00001 <0.0001 0.00014 <0.01 <0.01 188 0.064 0.67 1.4 0.17 0.0005 0.00049 <0.0005 <0.0005 <0.001 <0.003 1.8
0.21 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 178 0.054 <0.5 1.4 0.64 0.00073 0.00073 <0.0005 <0.0005 <0.001 <0.003 2.3
0.16 61 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 230 0.054 1.0 <1 0.14 0.0017 0.0017 <0.0005 <0.0005 0.0018 <0.003 1.9

0.3 249 0.000014 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 551 < 0.050 0.82 1.7 0.53 0.0022 0.0023 < 0.0010 < 0.0010 < 0.0030 0.0032 6.7
0.087 130 0.00001 0.00001 0.0001 0.0001 0.011 0.011 325 0.05 0.84 1.0 0.24 0.0017 0.0017 0.001 0.001 0.003 0.003 3.3
0.2 147 < 0.000010 < 0.000010 0.00018 < 0.00010 0.014 0.013 438 0.13 1.2 1.2 0.31 0.0013 0.0012 < 0.0010 < 0.0010 0.0041 < 0.0030 4.3
0.21 30 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 203 < 0.050 0.5 2.6 0.41 0.00081 0.00084 < 0.0010 < 0.0010 < 0.0030 0.0041 3.1
0.16 233 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.011 0.011 621 < 0.050 1.1 <1 0.18 0.0022 0.0022 < 0.0010 < 0.0010 < 0.0030 < 0.0030 8.1
0.23 283 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.014 0.013 690 < 0.050 0.9 <1 0.29 0.0039 0.004 < 0.0010 < 0.0010 0.0038 0.0039 9.6
0.061 79 0.00001 0.00001 0.0001 0.0001 0.01 0.01 233 0.13 1.4 2.6 1.2 0.0012 0.0012 0.0005 0.0005 0.003 0.003 2.7
0.093 41 0.000011 0.000025 < 0.00010 < 0.00010 < 0.010 < 0.010 195 0.28 2.5 23 4.7 0.00051 0.00048 < 0.00050 0.0016 < 0.0030 0.0041 3.9
0.11 126 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 372 < 0.050 2.2 7.7 2.0 0.0015 0.0016 < 0.00050 0.00054 < 0.0030 < 0.0030 5.9
0.21 25 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 203 0.12 1.3 7.0 1.6 0.00083 0.00084 < 0.00050 0.0007 < 0.0030 < 0.0030 2.9
0.12 136 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 398 < 0.050 1.6 3.6 2.2 0.0016 0.0016 < 0.00050 < 0.00050 < 0.0030 < 0.0030 5.6
0.033 8.7 <0.000010 0.000012 <0.00010 <0.00010 <0.010 <0.010 114 0.14 2.9 3.9 11 0.00018 0.0002 0.0013 0.0021 <0.0030 0.0034 4.2
0.16 197 0.000013 0.000014 <0.00010 <0.00010 <0.010 <0.010 519 <0.050 0.77 1.1 0.42 0.0033 0.0034 <0.00050 <0.00050 0.017 0.017 10
0.13 120 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 368 <0.050 1.4 5.1 1.1 0.0016 0.0016 <0.00050 <0.00050 0.0032 <0.0030 5.8
0.29 249 0.000014 0.000019 < 0.00010 < 0.00010 < 0.010 < 0.010 626 0.1 0.75 1.2 0.61 0.0024 0.0025 < 0.00050 < 0.00050 < 0.0030 < 0.0030 6.6
0.11 165 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 479 0.073 1.6 2.3 0.77 0.0023 0.0023 < 0.00050 < 0.00050 < 0.0030 < 0.0030 3.2
0.21 169 0.000013 0.000014 < 0.00010 < 0.00010 < 0.010 < 0.010 477 0.16 0.83 1.2 0.34 0.0019 0.0019 < 0.00050 < 0.00050 < 0.0030 0.0031 5.6
0.13 234 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 566 0.14 0.93 2.6 0.47 0.0027 0.0028 < 0.00050 < 0.00050 < 0.0030 < 0.0030 6.7
0.2 20 < 0.000010 < 0.000010 < 0.00010 0.00016 < 0.010 < 0.010 179 < 0.050 0.79 5.1 1.3 0.00065 0.00071 < 0.00050 0.00058 < 0.0030 < 0.0030 2.6
0.13 154 < 0.000010 < 0.000010 < 0.00010 0.00015 < 0.010 < 0.010 473 < 0.050 0.86 1.2 0.33 0.0018 0.0018 < 0.00050 < 0.00050 < 0.0030 < 0.0030 6.1
0.17 157 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 447 0.12 0.64 1.4 0.35 0.0026 0.0028 < 0.00050 < 0.00050 0.0092 0.011 6.7
0.13 218 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 529 0.096 0.74 <1 0.29 0.0026 0.0027 < 0.00050 < 0.00050 < 0.0030 < 0.0030 3.1
0.23 183 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 492 0.14 0.7 1.0 0.36 0.0019 0.0019 < 0.00050 < 0.00050 < 0.0030 < 0.0030 5.1
0.23 37 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 214 < 0.050 0.52 <1 0.26 0.00077 0.00081 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.5
0.15 189 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 520 0.091 0.57 <1 0.3 0.0019 0.0019 < 0.00050 < 0.00050 < 0.0030 < 0.0030 6.4
0.049 13 <0.000050 <0.000050 <0.00050 <0.00050 <0.010 <0.010 140 <0.050 2.7 4.2 1.9 0.00031 0.00033 <0.0025 <0.0025 0.011 <0.015 7.3
0.17 178 <0.000050 <0.000050 <0.00050 <0.00050 <0.010 <0.010 440 <0.050 1.2 <1.0 0.35 0.0021 0.0021 <0.0025 <0.0025 <0.0050 <0.015 12
0.22 237 < 0.000050 < 0.000050 < 0.00050 < 0.00050 < 0.010 < 0.010 565 < 0.050 0.99 < 1.0 0.29 0.0038 0.004 < 0.0025 < 0.0025 0.0081 < 0.015 13
0.13 222 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.015 0.015 504 0.081 1.0 < 1.0 0.25 0.0027 0.0028 < 0.00050 < 0.00050 < 0.0030 < 0.0030 3.1
0.21 174 < 0.000010 0.00001 < 0.00010 < 0.00010 0.015 0.016 482 0.11 0.77 < 1.0 0.77 0.0017 0.0017 < 0.00050 < 0.00050 < 0.0030 < 0.0030 4.5
0.24 61 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.012 0.012 256 < 0.050 < 0.50 < 1.0 0.24 0.00099 0.00095 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.7
0.16 247 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.017 0.017 622 < 0.050 0.71 < 1.0 0.35 0.0022 0.0022 < 0.00050 < 0.00050 < 0.0030 < 0.0030 7.4
0.24 303 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.017 0.018 713 0.07 < 0.50 < 1.0 0.35 0.0039 0.0039 < 0.00050 < 0.00050 < 0.0030 0.0034 7.4
0.12 105 <0.000010 <0.000010 <0.00010 <0.00010 0.013 0.014 359 0.22 2.2 16 4.2 0.0016 0.0016 <0.00050 0.00063 <0.0030 0.004 5.1
0.12 176 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 496 0.096 1.5 2.7 2.6 0.0023 0.0023 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.5
0.24 214 0.000011 0.000012 < 0.00010 < 0.00010 < 0.010 < 0.010 570 0.14 0.96 < 1.0 0.3 0.0015 0.0015 < 0.00050 < 0.00050 < 0.0030 0.0031 4.4
0.2 26 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 195 0.055 0.65 < 1.0 1.1 0.0007 0.00067 < 0.00050 < 0.00050 < 0.0030 < 0.0030 1.3
0.14 168 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 477 0.15 1.3 < 1.0 0.43 0.002 0.002 < 0.00050 < 0.00050 < 0.0030 < 0.0030 5.3
0.19 187 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 508 < 0.050 0.52 < 1.0 0.28 0.0029 0.0024 < 0.00050 < 0.00050 0.0089 0.0075 5.9
0.13 193 < 0.000010 0.00001 < 0.00010 < 0.00010 < 0.010 < 0.010 480 0.1 1.7 1.8 2.3 0.0026 0.0026 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.6
0.24 32 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 203 < 0.050 0.8 3.4 1.2 0.00089 0.00084 < 0.00050 < 0.00050 < 0.0030 < 0.0030 2.0
0.14 196 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 517 0.13 1.1 <2 0.49 0.0021 0.0022 <0.0005 <0.0005 <0.003 <0.003 5.6
0.15 154 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 441 <0.050 0.95 <1.0 0.46 0.002 0.0021 <0.00050 <0.00050 <0.0030 <0.0030 5.4
0.17 176 0.00001 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 487 0.13 0.91 < 1.0 0.39 0.0032 0.0031 < 0.00050 < 0.00050 0.0061 0.0078 5.2
0.13 204 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 492 0.081 0.89 <1 0.4 0.0027 0.0027 <0.0005 <0.0005 <0.003 <0.003 2.3
0.22 38 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 223 <0.05 <0.5 <1 0.13 0.00085 0.00083 <0.0005 <0.0005 <0.003 <0.003 1.4
0.16 232 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 618 0.1 0.63 <1 0.47 0.0024 0.0023 <0.0005 <0.0005 <0.003 <0.003 6.5
0.14 68 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 222 0.31 3.3 20 11 0.00078 0.00073 <0.0005 0.00096 0.0011 <0.003 2.8
0.23 36 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 210 0.074 1.1 6.8 2.5 0.00094 0.00098 <0.0005 0.0007 <0.003 <0.003 1.8
0.14 170 <0.00001 0.000025 <0.0001 <0.0001 <0.01 <0.015 497 0.39 5.9 15 25 0.0024 0.0024 <0.0005 0.0027 <0.003 0.0072 7.5
0.038 6.8 <0.000010 0.000017 <0.00010 <0.00010 <0.010 <0.010 90 0.27 4.3 8.0 10 0.00023 0.00029 0.0014 0.0021 0.0017 0.0056 3.2
0.15 172 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 495 0.68 2.1 8.2 5.8 0.0017 0.0019 <0.00050 0.00056 <0.0010 0.016 5.4
0.22 254 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 676 0.69 1.3 2.3 1.2 0.0033 0.0036 <0.0005 <0.0005 0.0084 0.012 8.3
0.12 161 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 436 0.069 1.0 <1 0.31 0.0021 0.0021 <0.0005 <0.0005 <0.003 <0.003 2.1
0.18 116 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 362 0.29 1.7 1.7 0.45 0.0012 0.0012 <0.0005 <0.0005 <0.003 <0.003 2.6
0.19 21 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 160 0.076 0.83 4.0 1.7 0.00058 0.00064 <0.0005 <0.0005 <0.001 <0.003 1.4
0.19 206 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 531 0.66 1.3 <1 0.43 0.0028 0.0028 <0.0005 <0.0005 0.014 0.0098 6.8
0.13 189 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 474 <0.2 0.97 <1 0.31 0.0022 0.0025 <0.0005 <0.0005 <0.003 <0.003 2.1
0.2 133 <0.00001 <0.00001 <0.0001 0.00014 <0.01 <0.01 420 <0.2 0.9 1.6 1.2 0.001 0.0012 <0.0005 <0.0005 <0.003 <0.003 2.5
0.21 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 193 <0.05 0.96 <1 0.56 0.00087 0.00079 <0.0005 <0.0005 <0.003 <0.003 1.4
0.15 232 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 586 0.53 1.9 1.1 0.77 0.0027 0.0025 <0.0005 <0.0005 <0.003 <0.003 5.8
0.066 43 0.000012 0.000012 <0.00010 <0.00010 <0.010 <0.010 248 0.67 2.2 2.2 2.0 0.00077 0.00074 0.0012 0.0013 <0.0030 <0.0030 4.5
0.17 185 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 525 0.58 0.86 1.0 0.27 0.0024 0.0021 <0.00050 <0.00050 <0.0030 <0.0030 5.5
0.21 245 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 651 0.51 0.94 <1 0.28 0.0038 0.0038 <0.0005 <0.0005 0.0056 0.0076 6.6
0.22 107 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 331 <0.2 0.74 <1 0.21 0.0013 0.0013 <0.0005 <0.0005 <0.003 <0.003 2.0
0.14 229 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 568 <0.2 0.76 <1 0.26 0.0029 0.0028 <0.0005 <0.0005 <0.003 <0.003 2.2
0.21 33 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 203 0.11 0.56 4.8 1.1 0.00085 0.00085 <0.0005 <0.0005 <0.003 <0.003 1.5
0.18 261 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 629 0.13 0.86 <1 0.24 0.0024 0.0024 <0.0005 <0.0005 <0.003 <0.003 6.1
0.24 306 <0.00002 <0.00001 <0.0002 <0.0001 <0.01 <0.01 692 0.38 0.7 <1 0.16 0.0041 0.0039 <0.001 <0.0005 0.0035 0.0034 7.1
0.091 106 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 333 0.16 2.8 8.0 4.3 0.0015 0.0017 <0.0005 0.00056 <0.001 <0.003 2.1
0.15 70 <0.00001 0.000027 <0.0001 <0.0001 <0.01 <0.01 262 0.28 4.1 37 15 0.00075 0.00077 <0.0005 0.0022 <0.0015 0.0056 4.7
0.071 43 0.000016 0.000035 <0.00010 <0.00010 <0.010 <0.010 229 0.71 6.7 25 38 0.00071 0.00074 0.0014 0.0033 0.0013 0.0082 10.0
0.12 198 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 472 0.11 1.2 1.7 0.58 0.0024 0.0024 <0.0005 <0.0005 <0.001 <0.003 2.2
0.25 171 0.000016 0.000015 <0.0001 <0.0001 <0.01 <0.01 460 0.43 1.2 1.1 0.3 0.0019 0.0018 <0.0005 <0.0005 0.0013 <0.003 4.2
0.2 24 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 194 <0.05 1.1 1.7 0.4 0.00071 0.00072 <0.0005 <0.0005 <0.001 <0.003 1.5
0.14 228 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 590 0.48 1.2 2.9 0.33 0.0027 0.0026 <0.0005 <0.0005 <0.001 <0.003 5.8
0.2 211 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 610 <0.05 1.2 1.4 0.17 0.0034 0.0035 <0.0005 <0.0005 0.011 0.012 7.4
0.13 198 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 552 0.16 1.1 1.7 0.42 0.0025 0.0025 <0.0005 <0.0005 <0.001 <0.003 2.3
0.19 144 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 434 0.16 1.2 1.3 0.5 0.0018 0.0018 <0.0005 <0.0005 <0.001 <0.003 3.3
0.18 324 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 788 0.2 0.83 <1 0.43 0.0035 0.0034 <0.0005 <0.0005 <0.001 <0.003 8.9
0.21 27 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 179 <0.05 <0.5 <1 0.22 0.00082 0.00086 <0.0005 0.001 <0.001 <0.003 2.0
0.15 275 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 591 0.16 0.79 <1 0.39 0.0028 0.0027 <0.0005 <0.0005 <0.001 <0.003 6.0
0.13 215 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 520 0.13 0.88 1.1 1.6 0.0026 0.0027 <0.0005 <0.0005 <0.001 <0.003 3.0
0.18 129 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 385 0.23 1.6 1.0 1.0 0.0013 0.0013 <0.0005 <0.0005 <0.001 <0.003 2.7
0.21 31 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 216 <0.05 <0.5 <1 0.21 0.00081 0.00082 <0.0005 <0.0005 <0.001 <0.003 3.9
0.19 287 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 728 0.089 0.77 <1 0.45 0.0028 0.0028 <0.0005 <0.0005 <0.001 <0.003 7.0
0.1 82 0.000011 0.000012 <0.0001 <0.0001 <0.01 <0.01 384 0.55 1.7 2.0 1.5 0.0015 0.0017 0.0011 0.0012 0.0025 0.0031 8.2
0.26 490 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 1040 0.23 1.1 <1 1.1 0.0056 0.006 <0.0005 <0.0005 0.0026 0.0042 8.4
0.18 211 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 571 0.24 0.68 <1 0.34 0.0023 0.0023 <0.0005 <0.0005 <0.001 <0.003 6.2
0.25 306 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 740 0.059 0.81 2.5 0.24 0.0037 0.004 <0.0005 <0.0005 0.0027 <0.003 6.7
0.3 197 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 526 0.15 0.61 <1 0.32 0.002 0.002 <0.0005 <0.0005 <0.001 <0.003 5.1
0.26 219 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 504 0.3 1.9 2.8 1.6 0.0019 0.0019 <0.0005 <0.0005 <0.001 <0.003 4.7
0.12 186 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 453 0.15 0.97 8.7 2.0 0.0026 0.0027 <0.0005 <0.0005 <0.001 <0.003 3.0
0.12 61 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 213 0.36 2.3 4.0 2.2 0.00068 0.00065 <0.0005 0.00054 <0.001 <0.003 2.3
0.17 360 <0.00001 <0.00001 <0.0001 0.00012 <0.01 <0.01 824 0.13 0.79 1.6 0.81 0.0029 0.0033 <0.0005 <0.0005 0.0035 0.011 11
0.15 271 <0.00001 0.00001 <0.0001 <0.0001 <0.01 <0.01 661 0.36 1.6 <1 1.2 0.0032 0.0035 <0.0005 <0.0005 <0.001 <0.003 8.7
0.22 35 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 193 0.059 <0.5 1.1 0.85 0.00082 0.00085 <0.0005 <0.0005 <0.001 <0.003 4.0
0.16 265 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 626 0.5 1.4 <1 0.82 0.0027 0.0028 <0.0005 <0.0005 <0.001 <0.003 6.2
0.079 65 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 291 0.76 3.5 9.2 3.5 0.0012 0.0011 0.0012 0.0014 <0.001 <0.003 6.8
0.22 333 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 693 <0.05 <0.5 <1 0.53 0.0036 0.0041 <0.0005 <0.0005 0.0048 0.0067 11
0.18 218 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 543 0.47 0.62 4.1 0.6 0.0021 0.0023 <0.0005 <0.0005 <0.001 <0.003 6.2
0.2 226 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 552 <0.05 <0.5 1.2 0.39 0.0027 0.0031 <0.0005 <0.0005 0.0023 0.0032 6.5
0.21 110 0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 316 0.13 1.4 12 0.93 0.0013 0.0015 <0.0005 <0.0005 <0.001 <0.003 2.5
0.4 313 0.000017 0.000015 <0.0001 <0.0001 <0.01 <0.01 674 0.37 1.0 <1 0.53 0.0032 0.0028 <0.0005 <0.0005 <0.001 <0.003 6.9
0.12 169 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 416 0.18 1.1 <1 0.84 0.0023 0.0022 <0.0005 <0.0005 <0.001 <0.003 2.5
0.16 98 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 304 0.46 1.3 <1 0.68 0.0012 0.0011 <0.0005 <0.0005 0.0036 <0.003 2.4
0.15 213 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 629 <0.25 0.84 <1 0.51 0.0031 0.0029 <0.0005 <0.0005 0.0017 0.0043 8.0
0.21 22 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 170 <0.05 0.87 <1 0.65 0.0007 0.00075 <0.0005 <0.0005 <0.001 <0.003 2.6
0.13 164 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 473 <0.25 1.2 2.1 1.2 0.0022 0.0023 <0.0005 <0.0005 <0.001 <0.003 5.6
0.11 88 0.000015 0.000013 <0.0001 <0.0001 <0.01 <0.01 354 <0.25 2.4 1.7 0.98 0.0012 0.0012 0.0012 0.0016 <0.001 <0.003 9.3
0.2 254 0.000012 0.00001 <0.0001 <0.0001 <0.01 <0.01 675 0.15 0.73 <1 0.35 0.0035 0.0035 <0.0005 <0.0005 0.013 0.015 9.1
0.15 145 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 445 0.082 1.3 1.8 0.56 0.0019 0.0018 <0.0005 <0.0005 <0.001 <0.003 4.9
0.18 175 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 511 <0.25 0.77 <1 0.17 0.0026 0.0025 <0.0005 <0.0005 0.0059 0.0078 6.0
0.23 128 0.00002 0.000022 <0.0001 <0.0001 <0.01 <0.01 331 0.29 0.97 <1 0.49 0.0014 0.0015 <0.0005 <0.0005 <0.001 <0.003 3.6
0.37 358 0.000011 0.000023 <0.0001 <0.0001 <0.01 <0.01 773 0.4 0.84 14 3.4 0.0031 0.0035 <0.0005 0.00067 0.0021 0.0042 8.9
0.13 213 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 503 0.34 <0.5 1.1 0.4 0.0027 0.0027 <0.0005 <0.0005 0.0012 <0.003 3.1
0.19 134 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 388 0.4 0.81 1.0 0.34 0.0016 0.0014 <0.0005 <0.0005 0.0011 <0.003 2.6
0.16 298 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 756 <0.05 1.3 35 4.6 0.0028 0.003 <0.0005 <0.0005 <0.001 <0.003 9.9
0.19 483 0.000012 0.000012 <0.0001 <0.0001 <0.01 <0.01 1010 <0.05 1.1 1.9 0.25 0.005 0.0056 <0.0005 <0.0005 <0.001 0.0033 11
0.22 39 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 223 0.18 <0.5 16 1.2 0.00085 0.00085 <0.0005 <0.0005 <0.001 <0.003 2.4
0.15 239 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 614 <0.05 0.56 1.3 0.3 0.0027 0.0025 <0.0005 <0.0005 <0.001 <0.003 6.0
0.14 141 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 546 <0.05 1.6 <1 0.31 0.0019 0.002 0.001 0.0011 0.0043 0.0049 12
0.23 408 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 896 <0.05 0.72 2.4 0.41 0.005 0.0051 <0.0005 <0.0005 0.0068 0.0067 9.5
0.17 193 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 538 <0.05 <0.5 2.1 0.33 0.0023 0.0023 <0.0005 <0.0005 0.0014 <0.003 6.1
0.21 257 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 637 <0.05 <0.5 1.3 0.37 0.0035 0.0036 <0.0005 <0.0005 0.005 0.0065 9.2
0.26 187 0.00001 0.00002 <0.0001 <0.0001 <0.01 <0.01 459 0.3 0.75 <1 0.25 0.0018 0.0019 <0.0005 <0.0005 0.001 <0.003 3.8

0.23 1460 0.00003 0.000032 < 0.00020 < 0.00020 0.017 0.017 2580 < 0.050 1.5 <1 0.12 0.015 0.016 < 0.0020 < 0.0020 < 0.0030 < 0.0060 26
0.17 110 0.000011 0.000018 < 0.00010 < 0.00010 < 0.010 0.011 314 0.12 1.8 9.6 5.8 0.0011 0.0011 < 0.00050 0.00088 0.0031 0.0059 5.6
0.13 107 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 337 < 0.050 1.5 1.6 0.48 0.002 0.002 < 0.00050 < 0.00050 0.0061 0.0066 5.5
0.3 277 0.000011 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 627 0.11 0.83 6.6 0.99 0.0022 0.0022 < 0.00050 < 0.00050 < 0.0030 < 0.0030 4.9
0.16 327 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 765 < 0.050 0.81 <1 0.29 0.0038 0.0037 < 0.00050 < 0.00050 < 0.0030 < 0.0030 9.6
0.32 291 0.00001 0.000018 < 0.00010 < 0.00010 < 0.010 < 0.010 639 0.095 0.69 < 1.0 0.57 0.0026 0.0024 < 0.00050 < 0.00050 < 0.0030 < 0.0030 6.4
0.2 765 0.000016 0.000015 < 0.00010 < 0.00010 0.021 0.021 1520 < 0.050 0.95 < 1.0 0.28 0.0079 0.008 < 0.00050 < 0.00050 < 0.0030 < 0.0030 16
0.18 131 0.00001 0.00002 < 0.00010 < 0.00010 < 0.010 0.012 401 0.2 2.2 15 6.5 0.0013 0.0012 < 0.00050 0.00085 0.0076 0.013 6.5
0.099 120 < 0.000010 0.000014 < 0.00010 < 0.00010 0.013 0.015 378 0.19 2.5 5.9 3.1 0.002 0.0021 < 0.00050 0.00077 < 0.0030 < 0.0030 2.9
0.092 36 < 0.000010 0.000023 < 0.00010 < 0.00010 < 0.010 0.015 165 0.2 3.3 25 11 0.00052 0.00058 < 0.00050 0.0019 < 0.0030 0.0047 4.3
0.1 116 < 0.000010 0.000013 < 0.00010 < 0.00010 < 0.010 < 0.010 354 0.21 2.9 7.1 1.5 0.0016 0.0017 < 0.00050 0.00061 < 0.0030 0.0033 5.5
0.2 33 < 0.000010 0.000014 < 0.00010 < 0.00010 < 0.010 < 0.010 191 0.19 2.2 23 5.7 0.00085 0.00085 < 0.00050 0.0014 < 0.0030 0.0035 3.2
0.1 121 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 366 0.2 2.0 7.1 3.0 0.0015 0.0015 < 0.00050 0.0006 < 0.0030 < 0.0030 5.1

0.033 8.0 <0.000010 0.000015 <0.00010 <0.00010 <0.010 0.01 114 0.13 3.1 6.5 9.3 0.00019 0.0002 0.0014 0.0024 <0.0030 0.0037 3.7
0.13 110 0.00001 < 0.000010 < 0.00010 < 0.00010 0.011 0.012 352 0.18 1.8 < 1.0 0.94 0.0022 0.0023 < 0.00050 < 0.00050 0.0089 0.01 5.6
0.34 277 0.000017 0.000014 < 0.00010 < 0.00010 < 0.010 < 0.010 644 0.13 1.2 1.5 0.37 0.0026 0.0027 < 0.00050 < 0.00050 < 0.0030 < 0.0030 5.4
0.14 249 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 611 0.17 1.3 1.4 0.36 0.003 0.003 < 0.00050 < 0.00050 < 0.0030 < 0.0030 7.0
0.22 178 0.00001 0.000017 < 0.00010 < 0.00010 < 0.010 < 0.010 451 0.15 2.4 9.1 3.8 0.0017 0.0017 < 0.00050 < 0.00050 < 0.0030 < 0.0030 4.7
0.12 63 < 0.000010 0.000015 < 0.00010 < 0.00010 < 0.010 < 0.010 228 0.2 3.4 6.8 5.5 0.00062 0.00066 < 0.00050 0.0011 < 0.0030 < 0.0030 3.0
0.14 245 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 608 0.14 1.1 < 1.0 0.84 0.003 0.003 < 0.00050 < 0.00050 < 0.0030 < 0.0030 6.4
0.05 19 <0.000010 0.000027 <0.00010 <0.00010 <0.010 <0.010 171 0.25 3.3 10 22 0.00045 0.00048 0.0011 0.0022 <0.0030 0.005 3.6
0.41 319 0.000014 0.000016 <0.0001 <0.0001 <0.01 <0.01 733 0.08 1.0 1.1 0.55 0.0031 0.0033 <0.0005 <0.0005 0.0041 0.004 9.5
0.2 148 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 429 0.11 0.73 <1 0.7 0.0016 0.0016 <0.0005 <0.0005 <0.003 <0.003 3.2
0.2 531 0.000013 0.000012 <0.0001 <0.0001 <0.01 <0.01 1140 <0.05 1.5 1.2 0.44 0.0059 0.006 <0.0005 <0.0005 0.0023 <0.003 13
0.22 295 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 707 0.12 0.71 1.4 0.36 0.0039 0.0041 <0.0005 <0.0005 0.0034 0.0042 7.1
0.33 236 0.000014 0.000022 <0.0001 <0.0001 <0.01 <0.01 541 0.3 2.3 9.0 6.9 0.0022 0.0021 <0.0005 0.00077 0.005 0.0071 9.3
0.44 237 0.000015 0.00004 <0.0001 <0.0001 <0.01 <0.01 544 0.24 1.6 4.4 2.3 0.0022 0.0027 <0.0005 <0.0005 0.0041 0.0059 10
0.11 147 <0.00001 0.000017 <0.0001 <0.0001 <0.01 <0.01 398 0.22 3.1 4.2 3.4 0.0022 0.0023 <0.0005 0.00079 <0.001 0.0044 2.4
0.13 205 0.000011 0.00003 <0.0001 <0.0001 <0.01 <0.01 496 0.67 3.2 17 23 0.0024 0.0025 <0.0005 0.0032 0.002 0.0098 9.1
0.35 280 0.000017 0.000019 <0.0001 <0.0001 <0.01 <0.01 558 0.27 0.99 2.4 1.0 0.0023 0.0024 <0.0005 <0.0005 <0.001 <0.003 11
0.13 260 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 587 0.85 3.4 1.8 0.47 0.0027 0.0027 <0.0005 <0.0005 <0.001 <0.003 5.9
0.13 186 <0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01 502 0.62 0.99 1.2 0.54 0.0019 0.002 <0.0005 <0.0005 <0.001 <0.003 5.6
0.44 331 0.000016 0.000016 <0.0001 <0.0001 <0.01 <0.01 793 0.27 1.1 5.2 2.2 0.0034 0.0035 <0.0005 <0.0005 <0.003 <0.003 7.0
0.17 510 0.000012 0.000012 <0.0001 <0.0001 <0.01 <0.01 980 0.57 0.84 <1 0.7 0.0055 0.0054 <0.0005 <0.0005 <0.003 <0.003 9.6
0.42 362 0.000014 0.000013 <0.0001 <0.0001 <0.01 <0.01 772 0.31 1.0 <1 0.25 0.0038 0.0038 <0.0005 <0.0005 <0.003 <0.003 6.9
0.22 174 <0.00002 <0.00001 <0.0002 <0.0001 <0.01 <0.01 493 0.31 0.9 <1 0.25 0.002 0.0019 <0.001 <0.0005 <0.003 <0.003 3.4
0.21 613 0.000013 0.000012 <0.0001 <0.0001 <0.01 <0.01 1280 0.49 1.0 <1 0.31 0.0071 0.0067 <0.0005 <0.0005 <0.003 <0.003 12
0.37 189 0.000015 0.000023 <0.0001 <0.0001 <0.01 <0.01 436 0.23 1.8 11 5.5 0.0019 0.002 <0.0005 0.00061 0.0075 0.012 8.9
0.24 95 0.000024 0.000029 <0.0001 <0.0001 <0.01 <0.01 296 0.62 1.6 7.1 3.0 0.0012 0.0013 <0.0005 0.0005 0.0037 0.0058 4.5
0.13 149 <0.00001 0.000019 <0.0001 <0.0001 <0.01 <0.01 421 0.47 3.4 22 14 0.0019 0.0021 <0.0005 0.0016 0.0046 0.011 7.2
0.23 39 <0.00001 0.000024 <0.0001 <0.0001 <0.01 <0.01 202 0.27 2.7 43 10 0.00086 0.00086 <0.0005 0.0025 <0.001 0.0059 4.3
0.11 147 <0.00001 0.000039 <0.0001 <0.0001 <0.01 <0.01 417 0.69 6.7 52 47 0.0017 0.0018 <0.0005 0.0038 0.0013 0.012 8.7
0.13 140 <0.000010 0.000018 <0.00010 <0.00010 <0.010 <0.010 394 0.54 4.6 40 22 0.0018 0.0018 <0.00050 0.002 <0.0010 0.0065 6.0
0.17 175 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 433 0.15 1.7 4.8 6.6 0.0031 0.0029 <0.0005 0.00054 0.0074 0.009 6.6
0.61 447 0.00003 0.00003 <0.0001 <0.0001 <0.01 <0.01 830 0.27 1.9 <1 0.45 0.0044 0.0045 <0.0005 <0.0005 <0.001 <0.003 18
0.34 204 0.000025 0.000025 <0.0001 <0.0001 <0.01 <0.01 493 0.081 1.2 <1 0.44 0.0023 0.0023 <0.0005 <0.0005 0.0023 <0.003 7.1
0.14 315 0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 745 0.63 1.5 1.3 0.3 0.0038 0.0037 <0.0005 <0.0005 0.0013 <0.003 7.5
0.54 372 0.000024 0.000023 <0.0001 <0.0001 <0.01 <0.01 692 0.19 1.4 1.5 0.84 0.0043 0.0041 <0.0005 <0.0005 0.0044 0.0052 15
0.29 145 0.000027 0.000025 <0.0001 <0.0001 <0.01 <0.01 361 0.27 1.0 <1 0.5 0.0022 0.0021 <0.0005 <0.0005 0.0019 <0.003 5.9
0.24 1940 0.000045 0.000045 <0.0002 <0.0002 <0.01 <0.01 3260 0.87 2.5 33 21 0.023 0.023 <0.001 <0.001 <0.002 <0.006 27
0.12 94 0.000013 0.000014 <0.00010 <0.00010 <0.010 <0.010 388 0.46 2.6 3.7 1.8 0.0016 0.0016 0.00096 0.0013 <0.0010 <0.0030 9.7
0.18 184 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 495 0.14 <0.50 <1.0 0.3 0.0023 0.0023 <0.00050 <0.00050 <0.0010 <0.0030 6.0
0.2 231 <0.00001 0.00001 <0.0001 <0.0001 <0.01 <0.01 544 <0.05 <0.5 <1 0.2 0.0035 0.0036 <0.0005 <0.0005 0.0059 0.0066 6.3

0.4 343 0.000011 0.000011 <0.0001 <0.0001 <0.01 <0.01 809 0.33 0.86 <1 0.6 0.0033 0.0034 <0.0005 <0.0005 0.0014 <0.003 7.2
0.2 339 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 909 <0.05 0.63 1.2 0.42 0.0031 0.0031 <0.0005 <0.0005 <0.001 <0.003 10.4
0.27 1910 0.000041 0.000038 <0.0002 <0.0002 <0.01 <0.01 3470 <0.05 1.8 3.0 0.75 0.02 0.019 <0.001 <0.001 <0.002 0.0079 25
0.14 176 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 476 0.066 0.98 1.2 0.62 0.0027 0.0026 <0.0005 <0.0005 0.0011 <0.003 6.0
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Table D-1: C. dubia  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 EV_HC1
2015 Q1 EV_MC2
2015 Q1 GH_ERC
2015 Q1 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q2 EV_HC1
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_DCDS
2015 Q2 LC_LC3
2015 Q2 LC_LC5
2015 Q3 CM_MC2
2015 Q3 EV_HC1
2015 Q3 EV_MC2
2015 Q3 FR_FRCP1
2015 Q3 GH_ERC
2015 Q3 GH_FR1
2015 Q3 LC_LCDSSLCC
2015 Q4 EV_HC1
2015 Q4 EV_MC2
2015 Q4 GH_ERC
2015 Q4 GH_FR1
2015 Q4 LC_DCDS
2015 Q4 LC_LC5
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q1 EV_MC2
2016 Q1 GH_ERC
2016 Q1 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q2 LC_LC5
2016 Q3 EV_HC1
2016 Q3 EV_MC2
2016 Q3 GH_ERC
2016 Q3 GH_FR1
2016 Q3 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 GH_ERC
2016 Q4 GH_FR1
2016 Q4 LC_LC5
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q1 GH_ERC
2017 Q1 GH_FR1
2017 Q2 EV_MC2
2017 Q2 GH_ERC
2017 Q2 GH_FR1
2017 Q2 LC_DCDS
2017 Q2 LC_LC5
2017 Q2 LC_LCDSSLCC
2017 Q3 EV_HC1
2017 Q3 EV_MC2
2017 Q3 GH_ERC
2017 Q3 LC_LCDSSLCC
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_DCDS
2017 Q4 LC_LC5
2017 Q4 LC_LCDSSLCC
2018 Q1 CM_MC3
2018 Q1 EV_HC1
2018 Q1 GH_ERC
2018 Q1 GH_FR1
2018 Q1 LC_LCDSSLCC
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 LC_DCDS
2018 Q3 EV_HC1
2018 Q3 EV_MC2
2018 Q3 GH_ERC
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 FR_FRABCH
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_ERC
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q1 RG_MIDAG
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRABCH
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 GH_FR1
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q2 RG_MIDAG
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5
2019 Q3 LC_LCDSSLCC
2019 Q3 RG_MIDAG
2019 Q4 CM_MC2
2019 Q4 EV_HC1
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 GH_FR1
2019 Q4 LC_DCDS
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC
2019 Q4 RG_MIDAG

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 FR_FRCP1
2015 Q2 CM_MC2
2015 Q2 LC_LCDSSLCC
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_DCDS
2016 Q2 LC_LCDSSLCC
2016 Q3 CM_MC2
2016 Q3 FR_FRCP1
2016 Q4 CM_MC2
2016 Q4 EV_MC2
2016 Q4 FR_FRCP1
2016 Q4 LC_DCDS
2017 Q1 CM_MC2
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q1 LC_LCDSSLCC
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2018 Q1 CM_MC2
2018 Q1 EV_MC2
2018 Q1 FR_FRCP1
2018 Q2 CM_MC2
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LC5
2018 Q2 LC_LCDSSLCC
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q3 FR_FRCP1
2018 Q4 CM_MC2
2018 Q4 CM_MC3
2018 Q4 FR_FRCP1
2018 Q4 LC_DCDS
2018 Q4 LC_LC5
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response (2019)
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q3 FR_FRCP1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response  

∑TU-
WQGs/Benc

hmarks

PCA Factor 1 
(2015 to 2019)

PCA Factor 2 
(2015 to 2019)

PCA Factor 3 
(2015 to 2019)

PCA Factor 4 
(2015 to 2019)

PCA Factor 5 
(2015 to 2019)

PCA Factor 1 
(2019)

PCA Factor 2 
(2019)

PCA Factor 3 
(2019)

PCA Factor 4 
(2019)

2.8 -5.4 -0.31 -5.1 2.3 -0.87 - - - -
2.8 -5.4 -0.31 -5.1 2.3 -0.87 - - - -
2.7 -5.3 -0.43 -4.9 2.3 -0.54 - - - -
2.7 -7.6 2.4 0.092 0.76 0.94 - - - -
2.5 -5.2 0.84 -0.44 -0.8 2.9 - - - -
2.2 -5.7 -0.99 -1.9 0.62 -0.45 - - - -
2.4 -6.0 -1.6 -2.4 0.6 0.03 - - - -
2.4 -5.3 -1.8 -2.7 -0.97 1.9 - - - -
1.8 -5.7 -2.0 -2.8 1.1 -0.07 - - - -
2.3 -8.1 2.6 0.28 0.8 0.8 - - - -
2.6 -5.1 3.0 0.94 -0.33 3.6 - - - -
1.2 -6.1 -1.6 -1.1 0.12 -0.8 - - - -
1.4 -6.5 -0.45 -0.43 0.04 -0.4 - - - -
1.7 -5.6 -2.1 -1.9 -1.8 1.7 - - - -
1.1 -5.6 -2.1 -0.89 0.024 -2.2 - - - -
1.2 -6.7 0.82 -0.051 -2.3 -2.2 - - - -
3.7 -7.2 7.0 1.2 1.0 -0.98 - - - -
1.5 -5.1 0.18 0.32 -1.2 2.3 - - - -
1.2 -6.6 1.2 0.24 -2.6 -2.2 - - - -
1.3 -6.4 -0.69 0.23 -0.56 -1.7 - - - -
1.3 -6.0 -0.95 -0.38 -2.2 0.31 - - - -
1.1 -6.3 0.3 -0.78 -2.4 -1.8 - - - -
1.1 -6.2 -1.8 -1.3 -0.13 -1.3 - - - -
1.2 -5.5 -2.0 -1.6 -1.9 0.49 - - - -
1.1 -5.7 -1.1 -1.7 -2.3 -2.3 - - - -
1.1 -5.9 -2.5 -1.7 0.11 -1.9 - - - -
1.3 -5.6 -2.5 -2.2 -1.7 0.89 - - - -
1.9 -7.1 4.5 1.4 -1.3 -1.0 - - - -
2.1 -7.5 4.1 2.4 0.78 0.016 - - - -
2.5 -4.9 3.8 2.6 -0.84 2.6 - - - -
1.3 -5.5 -0.7 -0.2 -0.64 0.094 - - - -
1.3 -6.0 0.51 -0.79 -2.7 -2.2 - - - -
1.2 -5.8 -1.2 -0.14 -0.57 -2.2 - - - -
4.9 -4.2 6.8 1.6 -1.4 4.2 - - - -
1.4 -4.4 -2.3 -1.4 -0.43 -0.26 - - - -
1.2 -6.7 0.35 -1.0 -2.5 -2.0 - - - -
1.2 -6.1 -2.3 -1.4 -0.47 -1.7 - - - -
1.4 -5.5 -1.5 -0.91 -2.0 0.75 - - - -
1.6 -4.2 -2.8 -1.7 -0.47 0.0057 - - - -
2.4 -5.8 -1.4 -1.9 -2.2 -1.6 -5.9 -2.1 -0.16 -0.59
2.0 -5.5 -1.8 -1.4 0.4 -1.4 -5.4 -1.6 -0.37 2.2
3.8 -5.7 -2.4 -2.0 -1.6 0.48 -5.8 -2.3 -1.8 -0.055
2.5 -3.5 -3.0 -1.8 -0.089 0.32 -3.8 -1.5 -2.2 1.4
1.3 -6.8 1.7 0.2 -2.0 -1.6 -6.4 -2.5 3.9 -1.9
1.9 -7.7 0.73 0.042 -0.12 -0.88 -7.6 -2.3 3.4 -0.28
3.9 -5.6 -0.52 -0.39 -1.7 1.6 -5.4 -1.9 -0.28 -1.9
2.4 -5.1 -2.4 -2.0 -0.39 0.69 -5.1 -2.3 -1.8 1.4
1.8 -5.9 -0.12 -1.4 -2.8 -1.8 -5.9 -2.0 1.5 -1.7
1.8 -6.3 -1.5 -0.9 -0.77 -1.1 -6.4 -1.7 0.77 0.94
2.3 -6.0 -1.5 -1.1 -2.3 0.5 -6.1 -2.0 -0.95 -0.69
2.6 -5.0 -2.5 -1.9 -0.32 0.33 -5.2 -1.9 -1.5 1.4
1.7 -6.7 -0.73 -1.7 -2.7 -1.6 -6.7 -2.5 0.79 -1.2
1.9 -6.0 -1.9 -1.5 -0.14 -1.8 -5.8 -2.2 -0.0085 2.3
2.3 -5.7 -2.1 -1.2 -2.2 0.91 -5.7 -1.9 -1.5 -0.84
1.9 -4.1 -2.8 -1.4 -0.68 0.3 -4.3 -1.6 -2.0 1.6

6.1 4.1 1.3 -3.0 -2.1 1.2 - - - -
3.2 -2.2 0.2 -4.5 3.6 1.1 - - - -
3.8 1.9 1.0 -4.1 3.7 0.89 - - - -
3.1 -4.1 1.0 -4.2 0.98 2.4 - - - -
4.7 2.6 -1.4 -3.6 3.5 0.26 - - - -
5.6 4.7 -1.5 -4.0 4.0 1.0 - - - -
2.7 -4.2 1.0 -0.63 1.9 1.9 - - - -
3.9 -3.3 6.9 1.9 1.1 2.3 - - - -
4.2 0.69 1.3 2.1 2.3 1.6 - - - -
2.9 -4.4 1.5 0.33 -0.17 3.3 - - - -
3.8 0.41 -0.14 1.1 2.3 1.1 - - - -
4.3 -6.2 8.1 2.1 3.6 -3.3 - - - -
7.7 4.0 -0.86 -1.3 1.8 1.5 - - - -
5.0 0.064 -0.37 0.36 2.1 1.1 - - - -
5.8 3.8 -0.39 -1.3 -3.3 1.0 - - - -
3.0 -0.6 -0.14 0.26 1.9 1.5 - - - -
4.7 3.9 -0.53 -0.39 0.37 -1.4 - - - -
4.6 3.6 -1.4 0.57 1.9 0.76 - - - -
2.6 -5.1 0.95 -1.3 -0.4 2.9 - - - -
3.9 1.3 -1.3 -0.99 1.9 -0.38 - - - -
5.1 2.9 -1.7 -0.65 2.2 1.0 - - - -
2.8 0.32 -2.4 -0.76 1.9 0.98 - - - -
4.0 3.9 -2.0 -0.49 0.74 -1.1 - - - -
2.5 -4.5 -2.1 -2.7 -0.49 1.5 - - - -
3.8 1.5 -3.2 -1.1 2.2 0.041 - - - -
7.4 2.3 18 -15 0.062 -4.2 - - - -
10 7.8 15 -16 0.22 -1.4 - - - -
10 11 14 -15 0.16 -0.84 - - - -
2.8 0.7 -2.3 -1.3 3.1 2.3 - - - -
3.6 3.1 -1.7 -0.77 2.3 1.3 - - - -
2.6 -3.8 -2.6 -3.4 0.24 2.0 - - - -
3.9 2.2 -3.7 -2.0 4.0 2.0 - - - -
4.4 5.6 -3.5 -1.1 3.0 2.6 - - - -
4.5 0.3 1.8 1.9 3.0 2.9 - - - -
2.4 -0.47 0.31 2.0 1.4 1.2 - - - -
3.3 3.7 -2.0 0.19 0.18 -1.6 - - - -
1.4 -5.5 -1.6 -1.4 -1.4 1.3 - - - -
2.9 1.2 -2.8 0.48 1.7 -0.51 - - - -
3.9 3.8 -3.0 -0.097 1.2 0.29 - - - -
2.4 0.041 -0.63 1.7 1.5 1.1 - - - -
2.0 -4.8 -1.4 -1.1 -1.4 1.9 - - - -
3.4 1.8 -2.4 0.55 1.7 -0.33 - - - -
4.2 1.0 -3.5 -0.24 1.5 -0.28 - - - -
3.5 3.3 -2.3 0.74 1.3 0.31 - - - -
2.1 -0.38 -2.2 0.23 1.3 0.64 - - - -
1.4 -4.7 -2.9 -2.6 -1.1 0.37 - - - -
3.0 1.7 -3.7 0.0015 1.7 -0.48 - - - -
2.9 -1.8 5.1 4.0 0.5 -0.92 - - - -
1.8 -4.0 0.46 0.71 -0.81 2.4 - - - -
5.8 3.5 7.6 4.5 2.7 2.8 - - - -
3.3 -4.5 9.4 4.0 2.2 -5.4 - - - -
3.9 1.4 1.2 4.1 1.5 0.15 - - - -
4.5 5.4 -1.8 1.9 0.57 -0.18 - - - -
1.9 -0.72 -1.7 0.54 1.2 0.4 - - - -
2.2 1.1 -1.4 1.2 0.15 -1.6 - - - -
1.4 -5.3 -0.27 0.67 -1.6 0.93 - - - -
4.5 4.4 -1.8 0.84 0.91 -0.93 - - - -
1.9 -0.87 -1.9 0.62 0.97 -0.89 - - - -
2.2 -0.1 -1.2 0.13 -0.2 -1.8 - - - -
1.4 -4.9 -2.0 -1.4 -1.4 0.2 - - - -
3.0 1.7 -2.6 1.0 1.4 -1.5 - - - -
4.5 0.069 3.7 3.0 1.8 -7.0 - - - -
4.0 0.91 -2.8 0.088 1.1 -1.4 - - - -
4.2 4.5 -2.0 0.78 0.7 -0.8 - - - -
1.9 -1.7 -2.5 -1.2 -1.1 0.39 - - - -
2.0 0.1 -2.7 0.28 1.0 -0.87 - - - -
1.5 -5.1 -1.5 -1.6 -0.61 1.9 - - - -
3.7 2.1 -3.7 0.069 1.8 -1.2 - - - -
4.7 6.0 -0.95 -4.8 0.19 -2.5 - - - -
2.0 -2.3 1.7 2.9 1.1 1.1 - - - -
4.7 -0.61 9.9 4.4 1.4 2.0 - - - -
10 2.8 13 6.2 0.94 -4.2 - - - -
2.0 -0.17 -1.5 1.2 0.44 0.15 - - - -
3.6 4.4 -0.35 1.1 -1.5 -2.0 - - - -
1.5 -5.4 -0.16 -0.28 -0.82 2.1 - - - -
4.0 2.6 -2.1 1.7 1.0 -1.8 - - - -
5.8 4.6 -1.3 0.23 1.2 0.32 - - - -
2.1 0.13 -1.5 0.97 1.1 0.11 - - - -
3.1 1.7 -1.3 0.85 -0.1 -1.7 - - - -
3.5 3.3 -3.7 0.91 1.6 -0.44 - - - -
2.0 -4.8 0.36 0.098 -0.86 3.2 - - - -
3.8 2.4 -3.6 0.65 1.4 -1.3 - - - -
2.8 -0.3 -1.8 0.59 1.0 -0.36 -0.52 0.33 0.0086 1.1
2.5 -0.33 -1.8 0.84 0.45 -2.4 -0.7 0.98 0.89 1.3
4.0 -4.9 -2.9 -2.4 -1.3 -0.22 -5.2 -2.0 -2.1 0.77
4.0 2.6 -3.9 0.11 1.6 -1.1 2.0 1.4 -1.5 2.3
6.5 3.1 1.8 2.4 2.5 -7.0 2.9 2.7 8.0 3.4
6.3 8.0 -2.5 2.3 -0.54 1.1 7.5 3.7 -2.4 -1.7
3.7 1.6 -4.3 -0.12 1.2 -1.3 0.48 1.3 -2.1 2.4
4.6 5.0 -4.1 0.42 1.1 -0.32 4.1 2.5 -2.8 1.9
4.6 0.46 -2.5 -1.2 -1.5 -1.2 -0.11 0.021 -1.0 -0.85
4.1 2.0 0.24 1.9 -3.6 0.85 2.1 0.76 1.6 -6.1
2.8 -0.86 -0.81 0.6 0.58 1.7 -0.89 0.015 0.72 -1.1
2.3 -3.6 1.3 0.96 -0.19 -0.51 -3.7 -0.27 4.2 -2.3
5.6 5.0 1.4 -0.097 1.6 2.4 5.6 0.61 -1.9 -2.3
5.5 4.2 -1.9 2.3 0.47 -1.1 3.5 2.4 0.75 0.77
4.0 -4.6 -1.6 -0.91 -1.3 1.0 -4.7 -1.4 -1.3 -0.99
3.6 3.0 -2.3 1.8 0.88 -2.0 2.3 2.0 0.75 1.5
6.3 1.5 3.1 2.7 1.0 -5.6 1.2 2.3 11 1.0
7.2 5.7 -3.0 0.32 0.7 1.4 5.2 2.4 -3.2 0.55
3.7 1.8 -2.8 1.1 1.4 -0.27 0.95 1.6 -1.1 0.86
4.4 2.7 -3.1 0.037 0.61 0.52 2.0 1.7 -2.4 1.1
2.3 -1.4 -0.41 0.66 -1.4 0.44 -1.4 -0.25 0.92 -2.3
6.2 4.7 -1.4 -0.31 -5.0 -0.22 4.4 -0.016 -0.22 -5.6
2.4 -0.86 -1.6 0.87 0.68 -0.23 -1.0 0.28 0.4 0.67
2.3 -0.62 -1.4 0.8 -0.11 -2.1 -1.0 1.1 1.2 0.18
4.3 2.9 -2.6 0.71 1.1 -0.077 2.4 1.5 -1.5 1.2
2.6 -5.2 -1.9 -1.2 -1.5 0.72 -5.4 -1.7 -1.3 -0.49
3.6 1.2 -2.3 1.1 1.1 -0.73 0.5 1.1 -0.21 0.98
7.9 3.7 2.2 2.3 1.0 -7.3 3.3 2.4 9.5 2.6
6.8 6.1 -2.1 0.91 0.45 0.87 5.6 3.0 -3.5 0.41
3.1 1.0 -3.0 0.52 1.4 -1.1 0.12 1.2 -0.99 2.1
4.5 3.4 -2.6 0.38 0.84 0.28 2.8 2.2 -2.8 1.2
3.3 0.016 -0.49 -0.7 -3.2 -0.66 -0.15 -1.5 1.0 -2.7
8.1 5.6 2.2 2.7 -5.6 2.8 6.3 0.93 1.8 -11
2.8 -0.39 -2.9 0.57 0.68 0.12 -0.65 0.53 -1.5 1.0
2.4 0.13 -2.6 0.77 0.0067 -2.2 -0.4 1.2 -0.2 0.93
4.7 2.4 -0.51 3.0 1.5 1.6 2.9 2.0 1.9 -1.9
6.2 5.9 -3.5 1.4 0.61 -0.63 5.2 1.9 -1.1 2.2
2.4 -4.4 -2.2 -0.82 -1.4 0.54 -4.6 -1.4 -1.3 -0.63
3.3 1.4 -3.4 -0.097 1.3 -0.31 1.1 0.8 -2.3 2.0
8.1 4.9 0.81 1.9 2.1 -7.2 4.5 3.3 6.9 4.4
6.4 7.8 -2.4 1.6 -0.076 0.98 7.4 3.5 -3.1 -0.4
3.9 1.9 -4.2 0.2 0.92 -0.91 0.84 1.6 -2.5 2.4
7.0 4.4 -2.5 0.37 0.88 0.85 3.9 2.5 -3.1 0.92
3.4 0.71 -0.53 0.63 -2.9 0.9 0.71 -0.25 -0.13 -4.5

17 14 3.8 -10 4.2 3.7 - - - -
5.4 0.03 4.5 1.8 -1.7 3.6 - - - -
4.3 0.28 -0.61 -0.33 2.1 1.3 - - - -
4.2 2.8 -1.7 -1.6 -1.9 0.81 - - - -
5.6 4.8 -2.8 -0.32 1.9 1.2 - - - -
5.5 4.6 -1.1 -1.2 -3.6 1.5 - - - -
8.8 8.5 -3.9 -1.3 4.3 3.4 - - - -
6.1 1.8 5.9 2.6 -1.6 3.5 - - - -
2.8 -1.0 2.0 1.4 3.1 3.6 - - - -
4.4 -3.5 8.8 2.8 2.3 2.2 - - - -
3.8 0.57 1.7 2.4 2.4 1.1 - - - -
3.3 -3.8 4.4 1.8 0.037 4.1 - - - -
3.6 0.13 1.4 2.0 2.5 1.1 - - - -
3.8 -5.9 8.8 2.3 3.5 -2.9 - - - -
4.4 2.1 -0.1 0.3 2.1 1.9 - - - -
4.7 4.3 -1.8 -0.84 -3.9 -0.66 - - - -
3.9 3.3 -2.7 1.3 1.6 0.18 - - - -
4.3 1.8 2.6 2.6 -3.7 1.4 - - - -
3.0 -3.0 5.0 2.8 1.3 -0.22 - - - -
3.8 3.1 -2.3 1.4 1.6 0.28 - - - -
3.6 -2.0 9.4 4.0 2.6 -3.7 - - - -
8.3 6.9 -0.83 0.77 -6.0 -0.56 - - - -
2.8 1.4 -1.5 0.79 0.48 -1.2 - - - -
7.3 6.9 -2.6 1.9 0.88 0.55 - - - -
3.9 5.0 -3.1 0.67 1.0 -0.036 - - - -
8.8 5.7 4.0 3.7 -6.3 0.83 - - - -
9.6 6.7 3.0 2.8 -7.3 0.56 - - - -
2.3 -0.75 1.9 3.1 1.1 0.85 - - - -
6.1 3.5 7.9 4.8 1.9 1.5 - - - -
10 5.3 0.61 1.3 -7.4 -0.27 - - - -
3.6 3.0 -2.0 2.7 1.2 -1.1 - - - -
3.2 1.6 -2.6 1.5 0.89 -1.7 - - - -
6.0 5.9 -0.61 0.51 -5.2 -0.4 - - - -
5.4 5.4 -2.9 1.2 1.1 -0.36 - - - -
6.0 6.0 -1.4 0.25 -5.1 -0.58 - - - -
2.9 3.9 0.33 -4.1 -0.6 -3.5 - - - -
6.3 6.9 -3.3 1.5 0.9 -0.57 - - - -
8.6 5.5 4.5 3.5 -5.9 1.7 - - - -
4.4 1.6 3.7 2.5 -4.9 1.0 - - - -
5.4 2.4 5.6 4.8 1.8 2.3 - - - -
4.4 -2.8 7.8 3.8 0.2 4.9 - - - -
8.1 2.9 12 5.3 2.1 1.9 - - - -
5.0 1.5 6.0 5.4 1.6 2.3 - - - -
5.1 3.3 0.58 2.4 1.4 1.5 - - - -
17 9.4 0.35 0.19 -9.2 -0.92 - - - -
6.8 4.4 0.59 -0.45 -6.7 -0.71 - - - -
4.5 4.3 -1.8 2.5 1.1 -0.52 - - - -
14 9.5 1.2 0.95 -8.5 -1.1 - - - -
5.7 3.3 0.94 -0.065 -6.5 -0.3 - - - -
19 13 5.0 -4.2 -0.75 2.2 - - - -
7.4 4.0 1.9 3.0 1.3 -7.0 - - - -
4.5 1.1 -3.4 0.21 1.3 -1.4 - - - -
4.8 4.6 -2.9 -0.42 1.2 -0.25 - - - -

6.2 5.7 -1.7 0.064 -4.4 -0.77 5.3 1.0 -0.41 -4.9
4.7 3.1 -3.4 0.69 1.3 0.16 2.8 1.7 -1.9 0.67
17 13 2.7 -6.5 -0.28 2.1 20 -21 1.2 2.7
4.0 2.3 -2.5 1.2 0.87 -0.91 1.7 1.7 -0.22 2.0
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Table D-2: P. subcapitata Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID
Mean Cell Yield (x 

104 cells/mL) 
(Mean)

ALKALINITY, 
TOTAL (As 
CaCO3), lab 

measured.-N-
mg/l

ALUMINUM-D-
mg/l

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l

ANTIMONY-T-
mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-

mg/l
BERYLLIUM-T-

mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l

Reference
2015 Q1 Reference (FR_UFR1) 108 149 <0.0030 0.0032 <0.00010 <0.00010 <0.00010 <0.00010 0.077 0.077 <0.00010 <0.00010 <0.00050 <0.00050 <0.010 <0.010 <0.050 <0.000010 0.000011
2015 Q1 Reference (FR_UFR1) 111 149 <0.0030 0.0032 <0.00010 <0.00010 <0.00010 <0.00010 0.077 0.077 <0.00010 <0.00010 <0.00050 <0.00050 <0.010 <0.010 <0.050 <0.000010 0.000011
2015 Q1 Reference (FR_UFR1) 106 145 <0.0030 0.0059 <0.00010 <0.00010 <0.00010 <0.00010 0.075 0.078 <0.00010 <0.00010 <0.00050 <0.00050 <0.010 <0.010 <0.050 0.000011 <0.000010
2015 Q2 Reference (FR_UFR1) 122 119 0.0092 0.083 <0.00010 <0.00010 0.00012 0.00014 0.042 0.043 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.0000074 0.000013
2015 Q2 Reference (GH_ER2) 102 157 <0.0030 0.076 <0.00010 <0.00010 0.00011 0.00016 0.046 0.048 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 <0.0000050 0.000016
2015 Q3 Reference (FR_UFR1) 126 159 <0.0030 0.0078 <0.00010 <0.00010 0.00011 0.00012 0.076 0.076 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.0000057 0.0000083
2015 Q4 Reference (FR_UFR1) 122 146 <0.0030 0.0046 <0.00010 <0.00010 <0.00010 0.0001 0.074 0.075 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 <0.0000050 0.0000083
2015 Q4 Reference (GH_ER2) 132 147 <0.0030 0.0046 <0.00010 <0.00010 <0.00010 <0.00010 0.047 0.049 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.0000053 0.0000069
2016 Q1 Reference (FR_UFR1) 135 138 < 0.0030 0.0048 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.074 0.073 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000054 0.0000062
2016 Q2 Reference (FR_UFR1) 108 110 0.015 0.11 < 0.00010 < 0.00010 0.00011 0.00014 0.04 0.042 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000062 0.000016
2016 Q2 Reference (GH_ER2) 99 143 0.0036 0.2 < 0.00010 < 0.00010 0.00011 0.00024 0.042 0.044 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000076 0.000025
2016 Q3 Reference (FR_UFR1) 121 160 < 0.0030 0.013 < 0.00010 < 0.00010 < 0.00010 0.0001 0.074 0.077 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000055 0.000011
2016 Q4 Reference (FR_UFR1) 154 141 0.011 0.051 < 0.00010 < 0.00010 < 0.00010 0.00015 0.069 0.064 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000057 0.0000058
2016 Q4 Reference (GH_ER2) 152 143 < 0.0030 0.0075 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.042 0.038 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000079
2017 Q1 Reference (FR_UFR1) 154 146 <0.001 0.0046 <0.0001 0.00026 <0.0001 0.00012 0.073 0.073 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00001 0.000011
2017 Q2 Reference (CM_MC1) 170 133 0.004 0.02 <0.0001 <0.0001 0.00022 0.0002 0.048 0.046 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.000012 0.000015
2017 Q2 Reference (FR_UFR1) 141 113 0.089 0.15 <0.0001 <0.0001 0.00015 0.00019 0.053 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.000023
2017 Q2 Reference (GH_ER2) 148 153 <0.003 0.077 <0.0001 <0.0001 <0.0001 0.00014 0.05 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000098 0.000019
2017 Q3 Reference (CM_MC1) 151 141 0.0026 0.021 <0.0001 <0.0001 0.00022 0.00024 0.05 0.046 <0.00002 <0.00002 <0.00005 <0.00005 0.018 0.013 <0.05 0.00001 0.000015
2017 Q3 Reference (FR_UFR1) 161 148 0.0015 0.0071 <0.0001 0.00011 <0.0001 0.00013 0.068 0.069 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000008 0.000012
2017 Q3 Reference (GH_ER2) 158 130 0.0027 0.012 <0.0001 0.00019 0.00011 0.00012 0.043 0.043 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000081 0.0000078
2017 Q4 Reference (CM_MC1) 111 134 <0.003 0.0086 <0.0001 <0.0001 0.00016 0.00019 0.051 0.051 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000068 0.0000083
2017 Q4 Reference (FR_UFR1) 108 138 <0.003 0.0037 <0.0001 <0.0001 <0.0001 0.00011 0.072 0.072 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000069 0.00001
2017 Q4 Reference (GH_ER2) 110 155 <0.003 0.0061 <0.0001 <0.0001 <0.0001 0.00011 0.049 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000056 0.0000074
2018 Q1 Reference (CM_MC1) 157 173 <0.003 <0.003 <0.0001 <0.0001 0.00017 0.00018 0.058 0.053 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000078 0.0000058
2018 Q1 Reference (FR_UFR1) 167 137 <0.003 <0.003 <0.0001 <0.0001 <0.0001 <0.0001 0.085 0.068 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000062 0.0000096
2018 Q1 Reference (GH_ER2) 158 153 <0.003 <0.003 <0.0001 <0.0001 <0.0001 0.00013 0.046 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000058 0.0000062
2018 Q2 Reference (CM_MC1) 145 117 0.023 0.14 <0.0001 <0.0001 0.00023 0.00024 0.042 0.039 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.013 <0.05 0.00001 0.000019
2018 Q2 Reference (FR_UFR1) 75 106 0.022 0.13 <0.0001 <0.0001 0.00012 0.00016 0.042 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000031
2018 Q2 Reference (GH_ER2) 123 140 0.0039 0.24 <0.0001 <0.0001 0.00011 0.00025 0.048 0.049 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000086 0.000043
2018 Q2 Reference (LC_SLC) 148 126 <0.003 0.012 <0.0001 <0.0001 0.00013 0.0002 0.039 0.035 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 <0.000005 0.000015
2018 Q3 Reference (CM_MC1) 100 145 <0.003 0.011 <0.0001 <0.0001 0.00018 0.0002 0.055 0.054 <0.00002 <0.00002 <0.00005 <0.00005 0.015 0.016 <0.05 0.000012 0.000012
2018 Q3 Reference (FR_UFR1) 100 152 <0.003 0.0046 <0.0001 <0.0001 0.00011 0.0001 0.076 0.066 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 <0.000005 0.000011
2018 Q3 Reference (GH_ER2) 105 134 <0.003 0.64 <0.0001 <0.0001 0.00011 0.00061 0.043 0.054 <0.00002 0.000066 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000009 0.00013
2018 Q3 Reference (LC_SLC) 106 140 <0.003 0.003 <0.0001 <0.0001 0.00012 0.00011 0.048 0.041 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000014
2018 Q4 Reference (CM_MC1) 111 131 <0.003 0.01 <0.0001 <0.0001 0.00017 0.0002 0.045 0.043 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.015 <0.05 0.0000068 0.0000085
2018 Q4 Reference (FR_UFR1) 109 150 <0.003 <0.003 <0.0001 <0.0001 <0.0001 <0.0001 0.071 0.067 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055 0.000008
2018 Q4 Reference (GH_ER2) 105 146 <0.003 0.031 <0.0001 <0.0001 <0.0001 0.00014 0.05 0.046 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055 0.0000097
2018 Q4 Reference (LC_SLC) 110 143 <0.003 <0.003 <0.0001 <0.0001 0.00011 0.00015 0.041 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000013
2019 Q1 Reference (CM_MC1) 72 179 <0.003 0.0041 <0.0001 <0.0001 0.00015 0.00015 0.058 0.053 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.0000084 0.0000097
2019 Q1 Reference (FR_UFR1) 61 182 <0.003 0.003 <0.0001 <0.0001 <0.0001 <0.0001 0.074 0.076 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000078 0.000012
2019 Q1 Reference (GH_ER2) 59 150 <0.003 0.0048 <0.0001 <0.0001 <0.0001 0.00011 0.049 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000058 0.0000053
2019 Q1 Reference (LC_SLC) 77 154 <0.003 <0.003 <0.0001 <0.0001 0.00013 <0.0001 0.047 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012 0.000015
2019 Q2 Reference (CM_MC1) 123 125 0.0036 0.032 <0.0001 <0.0001 0.0002 0.00022 0.039 0.041 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000079 0.000014
2019 Q2 Reference (FR_UFR1) 114 126 0.012 0.057 <0.0001 <0.0001 0.00011 0.00011 0.049 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000073 0.00001
2019 Q2 Reference (GH_ER2) 112 144 <0.003 0.041 <0.0001 <0.0001 0.00011 0.00014 0.045 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000067 0.000013
2019 Q2 Reference (LC_SLC) 121 140 <0.003 0.0032 <0.0001 <0.0001 0.00011 0.00011 0.036 0.035 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000007 0.000013
2019 Q3 Reference (CM_MC1) 48 146 <0.003 0.0075 <0.0001 <0.0001 0.00023 0.00023 0.052 0.051 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.016 <0.05 0.00001 0.000016
2019 Q3 Reference (FR_UFR1) 70 143 <0.003 0.0097 <0.0001 <0.0001 0.00012 <0.0001 0.061 0.059 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006 0.000009
2019 Q3 Reference (GH_ER2) 46 133 <0.003 0.011 <0.0001 <0.0001 0.00011 0.00011 0.042 0.04 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000075 0.0000088
2019 Q3 Reference (LC_SLC) 51 138 <0.003 <0.003 <0.0001 <0.0001 0.00013 0.00011 0.038 0.038 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000095 0.000015
2019 Q4 Reference (CM_MC1) 118 141 <0.003 0.0096 <0.0001 <0.0001 0.00017 0.00018 0.044 0.047 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000083 0.0000081
2019 Q4 Reference (FR_UFR1) 122 143 <0.003 0.0048 <0.0001 <0.0001 <0.0001 0.00011 0.068 0.064 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.0000096
2019 Q4 Reference (GH_ER2) 113 145 <0.003 0.015 <0.0001 <0.0001 <0.0001 0.00011 0.043 0.047 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000059 0.0000098
2019 Q4 Reference (LC_SLC) 114 145 <0.003 0.0045 <0.0001 <0.0001 0.00011 0.00014 0.042 0.04 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000097 0.000014

Tests categorized as no adverse response
2015 Q1 CM_MC2 101 213 0.0097 0.032 0.00017 0.00019 0.00017 0.00022 0.072 0.072 <0.00010 <0.00010 <0.00050 <0.00050 0.024 0.025 <0.10 0.000022 0.000023
2015 Q1 EV_MC2 141 193 0.0037 0.019 <0.00010 <0.00010 0.00015 0.00018 0.11 0.11 <0.00010 <0.00010 <0.00050 <0.00050 0.014 0.016 <0.050 0.000055 0.000044
2015 Q1 GH_ERC 108 155 <0.0030 0.028 <0.00010 0.00012 <0.00010 0.00015 0.055 0.056 <0.00010 <0.00010 <0.00050 <0.00050 <0.010 <0.010 <0.050 <0.000010 <0.000010
2015 Q1 GH_FR1 97 202 <0.0030 0.0048 0.00014 0.00014 <0.00010 0.00014 0.12 0.13 <0.00010 <0.00010 <0.00050 <0.00050 0.012 <0.010 <0.10 0.000021 0.000024
2015 Q1 LC_LCDSSLCC 117 195 <0.0030 0.0052 0.00022 0.00022 0.00011 0.00013 0.096 0.093 <0.00010 <0.00010 <0.00050 <0.00050 0.013 0.014 <0.10 0.000086 0.00011
2015 Q2 EV_HC1 140 110 0.0032 0.05 0.0001 0.0001 0.00013 0.00016 0.025 0.025 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.000013 0.000021
2015 Q2 FR_FRCP1 140 147 <0.0030 0.073 0.00022 0.00022 <0.00010 0.00015 0.064 0.065 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.00003 0.00005
2015 Q2 GH_ERC 131 161 <0.0030 0.13 <0.00010 <0.00010 <0.00010 0.00017 0.05 0.051 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000007 0.000022
2015 Q2 GH_FR1 125 167 <0.0030 0.053 0.00017 0.00017 0.0001 0.00014 0.085 0.087 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000021 0.000035
2015 Q2 LC_DCDS 133 92 0.029 0.18 0.00015 0.00019 0.00027 0.00036 0.093 0.096 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000039 0.000067
2015 Q3 EV_HC1 134 192 0.0049 0.034 <0.00010 0.00011 0.00017 0.00024 0.058 0.059 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 0.011 <0.050 0.000017 0.000025
2015 Q3 FR_FRCP1 127 198 <0.0030 0.022 0.00027 0.00033 0.0001 0.00019 0.076 0.076 <0.00010 <0.00010 <0.000050 <0.000050 0.013 0.014 <0.10 0.000038 0.000047
2015 Q3 GH_ERC 129 142 <0.0030 0.083 <0.00010 <0.00010 <0.00010 0.00017 0.046 0.049 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.0000059 0.000016
2015 Q4 EV_HC1 129 195 <0.0030 0.0058 <0.00010 0.00012 0.00014 0.00015 0.06 0.063 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 0.01 <0.25 0.000013 0.000018
2015 Q4 EV_MC2 136 193 <0.0030 0.0056 0.00035 0.00038 0.00014 0.00019 0.11 0.11 <0.00010 <0.00010 <0.000050 <0.000050 0.016 0.016 <0.25 0.000037 0.000047
2015 Q4 GH_ERC 147 151 <0.0030 0.007 <0.00010 <0.00010 <0.00010 <0.00010 0.058 0.06 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 <0.0000050 0.0000073
2015 Q4 GH_FR1 153 188 <0.0030 0.004 0.00011 0.00015 <0.00010 0.00014 0.12 0.12 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 0.011 <0.25 0.000015 0.000024
2015 Q4 LC_DCDS 118 133 <0.0050 <0.015 <0.00050 <0.00050 <0.00050 <0.00050 0.14 0.15 <0.00050 <0.00050 <0.00025 <0.00025 <0.050 <0.050 <0.050 <0.000025 0.00006
2015 Q4 LC_LC5 102 167 <0.0050 <0.015 <0.00050 <0.00050 <0.00050 <0.00050 0.11 0.11 <0.00050 <0.00050 <0.00025 <0.00025 <0.050 <0.050 <0.050 <0.000025 0.00004
2016 Q1 EV_MC2 130 179 < 0.0030 0.031 0.00025 0.00025 0.00013 0.00016 0.11 0.11 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.013 0.013 < 0.25 0.000035 0.000036
2016 Q1 GH_ERC 130 152 < 0.0030 0.0031 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.067 0.066 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000065
2016 Q1 LC_LCDSSLCC 130 193 < 0.0030 0.0074 0.0002 0.00025 < 0.00010 0.00013 0.086 0.089 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.012 0.013 < 0.25 0.000083 0.000076
2016 Q2 EV_HC1 114 179 0.0046 0.15 < 0.00010 0.00013 0.00013 0.00024 0.038 0.04 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000027 0.000047
2016 Q2 EV_MC2 112 98 0.018 0.42 < 0.00010 0.0002 0.00017 0.00037 0.058 0.063 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000038 0.000078
2016 Q2 GH_ERC 104 146 0.0045 0.31 < 0.00010 0.00011 < 0.00010 0.0003 0.051 0.053 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000011 0.000035
2016 Q2 LC_DCDS 119 89 0.023 0.19 0.00018 0.00027 0.00028 0.00035 0.084 0.086 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000037 0.000076
2016 Q2 LC_LC5 85 153 <0.0030 0.12 0.00015 0.00024 0.00011 0.00018 0.069 0.071 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000022 0.000063
2016 Q3 EV_HC1 121 192 0.014 0.073 < 0.00010 < 0.00010 0.00016 0.00021 0.065 0.066 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000016 0.000027
2016 Q3 EV_MC2 120 204 < 0.0030 0.0054 0.00021 0.00022 0.00018 0.00018 0.1 0.1 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.017 0.018 < 0.25 0.000066 0.000069
2016 Q3 FR_FRCP1 125 198 < 0.0030 0.014 0.0002 0.00022 < 0.00010 0.00012 0.071 0.073 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 0.011 < 0.25 0.000024 0.000042
2016 Q3 GH_ERC 121 144 < 0.0030 0.021 < 0.00010 < 0.00010 < 0.00010 0.00011 0.049 0.05 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000053
2016 Q3 GH_FR1 118 198 < 0.0030 0.0079 0.00013 0.00014 < 0.00010 0.00012 0.1 0.1 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000015 0.000016
2016 Q3 LC_LCDSSLCC 120 187 < 0.0030 0.0047 0.00021 0.00024 < 0.00010 0.00011 0.072 0.066 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.013 0.012 < 0.25 0.00017 0.00016
2016 Q4 CM_MC2 156 165 0.0088 0.15 0.00014 0.00016 0.00017 0.00026 0.054 0.057 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.018 0.02 < 0.050 0.000013 0.000016
2016 Q4 EV_HC1 158 192 0.0054 0.076 < 0.00010 0.0001 0.00015 0.00019 0.06 0.06 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000019 0.000024
2016 Q4 EV_MC2 166 122 0.023 0.23 < 0.00010 0.00011 0.00019 0.00027 0.074 0.081 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000025 0.000039
2016 Q4 GH_ERC 157 148 < 0.0030 0.019 < 0.00010 < 0.00010 < 0.00010 0.00012 0.055 0.051 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 < 0.0000050
2016 Q4 GH_FR1 159 188 <0.003 0.012 0.00015 0.00034 <0.0001 0.00014 0.1 0.097 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000017 0.000021
2016 Q4 LC_DCDS 184 131 0.027 0.17 0.00021 0.00036 0.00028 0.00042 0.13 0.14 <0.000020 0.000024 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000041 0.00013
2016 Q4 LC_LC5 186 176 <0.0030 0.0068 0.00012 0.00013 <0.00010 0.00011 0.089 0.089 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.25 0.000016 0.000038
2016 Q4 LC_LCDSSLCC 156 176 < 0.0030 0.0056 0.00019 0.00026 < 0.00010 0.0002 0.055 0.053 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 0.01 < 0.25 0.00014 0.00015
2017 Q1 CM_MC2 172 211 0.0012 0.0081 0.00032 0.00066 0.00016 0.00021 0.072 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.029 0.031 <0.05 0.000038 0.000039
2017 Q1 EV_HC1 254 197 <0.003 0.0097 <0.0001 <0.0001 0.00014 0.00017 0.065 0.066 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000014 0.000021
2017 Q1 EV_MC2 216 176 <0.003 0.022 0.00023 0.00022 0.00012 0.00017 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.000029 0.000035
2017 Q1 FR_FRCP1 169 251 <0.001 0.005 0.00023 0.00066 <0.0001 0.00013 0.072 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.25 0.000052 0.000062
2017 Q1 GH_ERC 175 156 <0.003 0.0065 <0.0001 <0.0001 <0.0001 <0.0001 0.062 0.064 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 <0.000005 0.0000071
2017 Q1 GH_FR1 139 202 <0.003 0.0085 0.00012 0.00011 <0.0001 0.00011 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000014 0.000018
2017 Q1 LC_LCDSSLCC 212 196 <0.003 0.0086 0.00021 0.00024 <0.0001 0.0001 0.084 0.084 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.25 0.0001 0.000094
2017 Q2 CM_MC2 129 197 0.0057 0.11 0.00028 0.00025 0.00016 0.00027 0.067 0.063 <0.00002 <0.00002 <0.00005 <0.00005 0.027 0.027 <0.05 0.000045 0.000072
2017 Q2 CM_MC2 152 194 0.0047 0.095 0.00028 0.00035 0.00016 0.00027 0.067 0.08 <0.00002 <0.00002 <0.00005 <0.00005 0.032 0.039 <0.05 0.000043 0.00007
2017 Q2 EV_HC1 144 201 0.0078 0.072 <0.0001 0.00011 0.00018 0.00028 0.05 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025 0.000043
2017 Q2 EV_MC2 140 143 0.018 0.11 0.0001 0.00012 0.00021 0.00029 0.091 0.091 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00003 0.000063
2017 Q2 FR_FRCP1 145 169 0.013 0.36 0.00021 0.00025 0.00013 0.00038 0.076 0.081 <0.00002 0.000031 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000061 0.00013
2017 Q2 GH_ERC 141 157 <0.003 0.12 <0.0001 <0.0001 <0.0001 0.00017 0.057 0.063 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000089 0.000019
2017 Q2 GH_FR1 144 194 0.0069 0.71 0.00022 0.00027 0.00015 0.00038 0.081 0.095 <0.00002 0.000038 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000035 0.000083
2017 Q2 LC_DCDS 141 96 0.027 0.1 0.00023 0.00025 0.00035 0.00041 0.097 0.1 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000049 0.000095
2017 Q2 LC_LC5 139 183 0.0065 0.069 0.00012 0.00014 <0.00010 0.00021 0.1 0.093 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000018 0.000047
2017 Q2 LC_LCDSSLCC 134 199 0.0011 0.014 0.00028 0.00028 0.00012 0.00015 0.073 0.07 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.014 <0.05 0.00015 0.00017
2017 Q3 CM_MC2 131 180 0.0019 0.018 0.00031 0.00036 0.00018 0.00024 0.058 0.059 <0.00002 <0.00002 <0.00005 <0.00005 0.031 0.031 <0.05 0.0000068 0.000017
2017 Q3 EV_HC1 158 182 <0.003 0.0097 <0.0001 <0.0001 0.0002 0.0002 0.061 0.057 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000019 0.000022
2017 Q3 EV_MC2 157 167 <0.003 0.0083 0.00018 0.0002 0.00017 0.00018 0.11 0.098 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.000031 0.000039
2017 Q3 FR_FRCP1 135 196 0.0011 0.0082 0.0002 0.00027 <0.0001 0.00012 0.069 0.069 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.01 <0.05 0.000044 0.000051
2017 Q3 GH_ERC 157 140 0.0031 0.042 <0.0001 0.00016 0.00011 0.00015 0.047 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000073 0.000013
2017 Q3 GH_FR1 156 191 0.0017 0.007 0.00016 0.00023 <0.0001 0.00012 0.1 0.1 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000019 0.000019
2017 Q3 LC_LCDSSLCC 147 192 0.0015 0.0031 0.00026 0.00024 <0.0001 0.00012 0.062 0.059 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.00025 0.0002
2017 Q4 CM_MC2 105 196 <0.003 0.01 0.00027 0.0003 0.00017 0.00018 0.073 0.074 <0.00002 <0.00002 <0.00005 <0.00005 0.036 0.038 0.065 0.0000092 0.000011
2017 Q4 EV_HC1 110 171 <0.003 0.004 <0.0001 <0.0001 0.00016 0.00018 0.063 0.063 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000096 0.000019
2017 Q4 EV_MC2 108 137 <0.003 0.011 <0.0001 0.00012 0.00017 0.00018 0.094 0.12 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.014 <0.05 <0.000005 0.000034
2017 Q4 FR_FRCP1 98 146 <0.003 <0.003 0.00024 0.00026 <0.0001 0.00012 0.07 0.073 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.25 0.000012 0.000051
2017 Q4 GH_ERC 129 145 <0.003 0.0045 <0.0001 <0.0001 <0.0001 <0.0001 0.056 0.054 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000058 0.0000075
2017 Q4 GH_FR1 116 160 <0.003 <0.003 0.00015 0.00015 <0.0001 <0.0001 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000015 0.000019
2017 Q4 LC_DCDS 123 142 0.013 0.024 0.00029 0.00032 0.0003 0.00033 0.18 0.18 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000032 0.000055
2017 Q4 LC_LC5 113 146 <0.0030 <0.0030 0.00012 0.00012 0.00015 0.00014 0.099 0.1 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.0000082 0.000025
2017 Q4 LC_LCDSSLCC 104 156 <0.003 0.0038 0.00026 0.00029 0.00014 0.00018 0.074 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.00015 0.00016
2018 Q1 CM_MC2 145 282 <0.003 0.0037 0.00024 0.00023 0.00018 0.0002 0.08 0.07 <0.00002 <0.00002 <0.00005 <0.00005 0.03 0.033 <0.05 0.000021 0.000021
2018 Q1 CM_MC3 146 216 <0.003 <0.003 0.0001 <0.0001 0.00017 0.00017 0.06 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.000015
2018 Q1 EV_HC1 155 198 <0.003 <0.003 <0.0001 0.00015 0.00014 0.00016 0.075 0.071 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000017 0.000018
2018 Q1 EV_MC2 167 221 <0.003 0.004 0.00023 0.00026 <0.0002 0.00016 0.11 0.11 <0.00004 <0.00002 <0.0001 <0.00005 <0.02 0.013 <0.05 0.000027 0.000033
2018 Q1 GH_ERC 168 154 <0.003 <0.003 <0.0001 <0.0001 <0.0001 0.00012 0.054 0.058 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 <0.000005 0.0000055
2018 Q1 GH_FR1 138 203 <0.003 <0.003 0.00011 0.00012 <0.0001 0.00014 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000017 0.000017
2018 Q1 LC_LCDSSLCC 164 194 <0.003 <0.003 0.00023 0.00024 <0.0002 0.00012 0.088 0.083 <0.00004 <0.00002 <0.0001 <0.00005 <0.02 0.015 <0.05 0.00011 0.000091
2018 Q2 CM_MC2 135 169 0.0051 0.22 0.00021 0.00023 0.00017 0.00029 0.064 0.062 <0.00002 <0.00002 <0.00005 <0.00005 0.026 0.029 <0.05 0.000059 0.000082
2018 Q2 EV_HC1 122 170 0.0046 0.13 <0.0001 <0.0001 0.00017 0.00022 0.039 0.038 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000018 0.00003
2018 Q2 EV_MC2 156 123 0.016 0.5 0.00011 0.00016 0.00019 0.00047 0.077 0.087 <0.00002 0.000032 <0.00005 <0.00005 <0.0105 <0.011 <0.05 0.000033 0.000095
2018 Q2 GH_ERC 123 142 0.0044 0.59 <0.0001 0.0001 0.00012 0.00047 0.059 0.065 <0.00002 0.000033 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012 0.000082
2018 Q2 GH_FR1 122 149 0.0095 0.88 0.0003 0.00037 0.00018 0.00061 0.068 0.082 <0.00002 0.000055 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000038 0.00014
2018 Q2 LC_DCDS 148 104 0.018 0.25 0.00051 0.00059 0.00038 0.00064 0.14 0.14 <0.000020 0.000024 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000074 0.0002
2018 Q2 LC_LC5 158 159 <0.0030 0.39 <0.00010 0.00018 0.00013 0.0004 0.08 0.081 <0.000020 0.000029 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000027 0.0001
2018 Q2 LC_LCDSSLCC 148 164 <0.003 0.039 0.00019 0.00025 0.00014 0.00023 0.047 0.042 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.01 <0.05 0.0002 0.00022
2018 Q3 CM_MC2 93 187 <0.003 0.0052 0.00054 0.00054 0.00018 0.00019 0.066 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.053 0.058 <0.25 <0.000005 0.000016
2018 Q3 CM_MC3 96 168 <0.003 0.0065 0.00026 0.00027 0.00031 0.00028 0.06 0.058 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.028 <0.05 0.000017 0.000019
2018 Q3 EV_HC1 99 187 <0.003 0.011 <0.0001 0.00011 0.0002 0.00022 0.065 0.058 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000015 0.000017
2018 Q3 EV_MC2 107 186 <0.003 0.0043 0.00038 0.00039 0.00017 0.00017 0.11 0.1 <0.00002 <0.00002 <0.00005 <0.00005 0.017 0.019 0.058 0.000049 0.000063
2018 Q3 FR_FRCP1 113 207 <0.003 0.026 0.00024 0.00028 <0.0001 0.00011 0.077 0.065 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.012 0.061 0.00005 0.000073
2018 Q3 GH_ERC 109 142 <0.003 0.03 <0.0001 <0.0001 0.00012 0.00013 0.054 0.051 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000086 0.000014
2018 Q3 GH_FR1 109 204 <0.003 0.0099 0.0002 0.0002 0.00012 0.00013 0.1 0.098 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025 0.000021
2018 Q3 LC_LCDSSLCC 97 199 <0.003 0.0035 0.00024 0.00026 0.00011 0.00021 0.071 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.015 <0.05 0.00027 0.00031
2018 Q4 CM_MC2 95 195 <0.003 0.012 0.00047 0.0005 0.00024 0.00028 0.068 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.051 0.055 <0.25 0.000031 0.000037
2018 Q4 EV_HC1 109 185 <0.003 0.022 <0.0001 <0.0001 0.00017 0.00022 0.068 0.066 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000016 0.000022
2018 Q4 EV_MC2 91 162 <0.003 0.0095 0.0002 0.00022 0.00017 0.00024 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.015 0.36 0.00002 0.000028
2018 Q4 FR_FRABCH 92 247 <0.003 0.0052 <0.0001 0.00011 <0.0001 <0.0001 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.013 <0.25 0.000033 0.000038
2018 Q4 GH_ERC 119 154 <0.003 0.15 <0.0001 <0.0001 <0.0001 0.0002 0.056 0.057 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000051 0.000021
2018 Q4 GH_FR1 109 208 <0.003 0.0045 0.00014 0.00015 <0.0001 0.00013 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000015 0.000018
2018 Q4 LC_DCDS 101 164 <0.0030 0.0064 0.00054 0.00055 0.00032 0.00033 0.25 0.27 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000039 0.000089
2018 Q4 LC_LC5 102 189 <0.0030 0.0038 0.00011 0.00012 <0.00010 0.00013 0.099 0.1 <0.000020 <0.000020 <0.000050 <0.000050 <0.010 0.01 <0.050 0.00002 0.000037
2018 Q4 LC_LCDSSLCC 88 198 <0.003 0.0044 0.00026 0.00026 0.00011 0.00013 0.066 0.074 <0.00002 <0.00002 <0.00005 <0.00005 0.015 0.016 <0.25 0.00017 0.00019
2019 Q1 CM_MC2 78 229 <0.003 0.0053 0.00022 0.00023 0.00021 0.00021 0.08 0.078 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.028 <0.25 0.000017 0.00002
2019 Q1 EV_HC1 77 197 <0.003 0.0066 <0.0001 <0.0001 0.00016 0.00022 0.07 0.069 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000017 0.000017
2019 Q1 EV_MC2 82 188 <0.003 <0.003 <0.0001 <0.0001 0.00015 0.00016 0.12 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.05 0.00002 0.000024
2019 Q1 FR_FRABCH 72 243 <0.003 <0.003 <0.0001 <0.0001 <0.0001 0.0001 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.25 0.000031 0.000034
2019 Q1 GH_ERC 64 154 <0.003 <0.003 <0.0001 <0.0001 <0.0001 <0.0001 0.057 0.061 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000077 0.0000065
2019 Q1 GH_FR1 72 216 <0.003 <0.003 0.00013 0.00012 <0.0001 0.00013 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000018 0.000022
2019 Q1 LC_DCDS 83 201 <0.003 0.0085 0.00046 0.00049 0.00036 0.00035 0.23 0.22 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000082 0.000089
2019 Q1 LC_LC3 80 227 <0.003 0.0041 0.00023 0.00026 <0.0001 <0.0001 0.059 0.059 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.015 <0.25 0.000088 0.000093
2019 Q1 LC_LC5 77 192 <0.003 0.004 <0.0001 <0.0001 0.0001 <0.0001 0.1 0.1 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000017
2019 Q1 LC_LCDSSLCC 82 198 <0.003 <0.003 0.00015 0.00017 0.0001 <0.0001 0.085 0.084 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.012 <0.25 0.000081 0.000081
2019 Q2 CM_MC2 114 164 0.0037 0.072 0.00013 0.00013 0.00014 0.00017 0.055 0.056 <0.00002 <0.00002 <0.00005 <0.00005 0.019 0.019 <0.05 0.00002 0.000027
2019 Q2 EV_HC1 134 193 <0.003 0.044 0.0001 0.0001 0.00016 0.00017 0.049 0.05 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000017 0.000024
2019 Q2 EV_MC2 105 120 0.0076 0.084 <0.0001 0.0001 0.00018 0.00018 0.083 0.084 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.000033
2019 Q2 FR_FRABCH 120 223 <0.003 0.076 0.00012 0.00019 <0.0001 0.00014 0.094 0.093 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.015 <0.25 0.000038 0.000069
2019 Q2 FR_FRCP1 108 194 <0.003 0.014 0.00034 0.00037 <0.0001 0.00013 0.069 0.069 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000043 0.000048
2019 Q2 GH_ERC 120 149 <0.003 0.033 <0.0001 <0.0001 <0.0001 0.00014 0.054 0.055 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000008 0.000012
2019 Q2 GH_FR1 121 206 <0.003 0.011 0.0002 0.00019 0.00012 0.00015 0.1 0.1 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000021 0.000025
2019 Q2 LC_DCDS 112 125 <0.003 0.019 0.00048 0.00044 0.00032 0.00032 0.16 0.16 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025 0.000078
2019 Q2 LC_LC3 114 198 <0.003 0.0033 0.00024 0.00027 <0.0001 0.00013 0.043 0.042 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.015 <0.25 0.00016 0.0002
2019 Q2 LC_LC5 104 188 <0.003 0.022 <0.0001 0.00013 0.0001 0.00012 0.091 0.09 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.00003
2019 Q2 LC_LCDSSLCC 111 179 <0.003 <0.003 0.00017 0.0002 <0.0001 0.00011 0.054 0.052 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.05 0.000079 0.00009
2019 Q3 GH_ERC 56 146 <0.003 0.0092 <0.0001 <0.0001 0.0001 0.0001 0.049 0.047 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00001 0.00001
2019 Q3 LC_DCDS 59 133 <0.003 0.0066 0.00048 0.00051 0.00033 0.00039 0.19 0.22 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.05 0.00005 0.000077
2019 Q4 CM_MC2 112 217 <0.003 0.23 0.00019 0.00021 0.00017 0.00028 0.059 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.031 <0.05 0.000024 0.00004
2019 Q4 EV_HC1 116 204 <0.003 0.0064 <0.0001 <0.0001 0.00014 0.00015 0.064 0.056 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000095 0.000017
2019 Q4 EV_MC2 107 185 <0.003 0.0037 0.00011 0.0001 0.00016 0.00015 0.12 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.012 0.061 0.00002 0.000025
2019 Q4 FR_FRABCH 104 240 <0.003 0.036 <0.0001 0.00013 <0.0001 0.00017 0.094 0.092 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.012 <0.25 <0.000005 0.000065
2019 Q4 FR_FRCP1 104 237 <0.003 0.0034 0.00029 0.00034 0.00011 0.00012 0.068 0.071 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.011 <0.25 <0.000005 0.000069
2019 Q4 GH_ERC 125 151 <0.003 0.0042 <0.0001 <0.0001 <0.0001 0.00011 0.061 0.064 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000054 0.0000076
2019 Q4 GH_FR1 120 203 <0.003 0.0054 0.00011 0.00012 <0.0001 0.00011 0.1 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000014 0.000028
2019 Q4 LC_DCDS 120 149 <0.003 0.0036 0.00047 0.00053 0.00033 0.00032 0.23 0.26 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.00011 0.00013
2019 Q4 LC_LC3 123 214 <0.003 <0.003 0.0003 0.00028 <0.0001 <0.0001 0.057 0.063 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.016 <0.25 0.00017 0.00018
2019 Q4 LC_LC5 130 212 <0.003 0.0042 0.00011 0.00011 <0.0001 0.00011 0.094 0.087 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000015 0.000029
2019 Q4 LC_LCDSSLCC 104 192 <0.003 0.0067 0.00018 0.00019 <0.0001 0.00012 0.066 0.071 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.00011 0.00016

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 EV_HC1 27 135 0.003 0.009 0.0001 0.0001 0.00013 0.00014 0.041 0.042 0.0001 0.0001 0.0005 0.0005 0.01 0.01 0.05 0.000017 0.000016
2015 Q1 FR_FRCP1 64 337 <0.0030 <0.0060 0.00048 0.00051 <0.00020 0.00022 0.036 0.037 <0.00020 <0.00020 <0.0010 <0.0010 <0.020 <0.020 <1.0 <0.000020 0.000053
2015 Q2 CM_MC2 108 148 0.0044 0.31 0.00012 0.00013 0.00017 0.00031 0.044 0.046 <0.00010 <0.00010 <0.000050 <0.000050 0.014 0.015 <0.050 0.000036 0.00006
2015 Q2 EV_MC2 102 116 <0.0070 0.36 <0.00010 0.00011 0.00018 0.00033 0.062 0.067 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000018 0.000064
2015 Q2 LC_LC3 65 168 <0.0030 0.011 0.00029 0.0003 0.00013 0.00015 0.035 0.035 <0.00010 <0.00010 <0.000050 <0.000050 0.012 0.012 <0.10 0.00035 0.00038
2015 Q2 LC_LC5 73 167 0.0041 0.022 0.00012 0.00014 0.00011 0.00013 0.077 0.079 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.000035 0.000034
2015 Q2 LC_LCDSSLCC 69 150 <0.0030 0.016 0.00015 0.00017 0.00011 0.00014 0.041 0.042 <0.00010 <0.00010 <0.000050 <0.000050 <0.010 <0.010 <0.050 0.00014 0.00014
2015 Q3 CM_MC2 109 198 <0.0030 0.016 0.00018 0.00021 0.00019 0.00021 0.069 0.069 <0.00010 <0.00010 <0.000050 <0.000050 0.027 0.029 <0.10 0.0000099 0.000018
2015 Q3 EV_MC2 110 194 0.003 0.0085 0.00041 0.00044 0.00016 0.00023 0.1 0.1 <0.00010 <0.00010 <0.000050 <0.000050 0.016 0.018 <0.10 0.000049 0.000056
2015 Q3 GH_FR1 107 182 <0.0030 0.013 0.00022 0.00025 0.00014 0.0002 0.098 0.10 <0.00010 <0.00010 <0.000050 <0.000050 0.01 0.011 <0.050 0.000019 0.000021
2015 Q3 LC_LCDSSLCC 101 181 <0.0030 0.013 0.00019 0.00026 <0.00010 0.00011 0.06 0.063 <0.00010 <0.00010 <0.000050 <0.000050 0.012 0.013 <0.10 0.00025 0.00026
2015 Q4 CM_MC2 115 215 <0.0030 0.0054 0.00013 0.00013 0.00018 0.00022 0.09 0.092 <0.00010 <0.00010 <0.000050 <0.000050 0.026 0.027 <0.25 0.0000075 0.0000093
2015 Q4 FR_FRCP1 96 211 <0.0030 0.0035 0.00025 0.00026 <0.00010 <0.00010 0.08 0.078 <0.00010 <0.00010 <0.000050 <0.000050 0.011 0.016 <0.25 0.00004 0.000055
2015 Q4 LC_LCDSSLCC 112 197 <0.0050 <0.015 <0.00050 <0.00050 <0.00050 <0.00050 0.085 0.091 <0.00050 <0.00050 <0.00025 <0.00025 <0.050 <0.050 <0.050 0.00024 0.00026
2016 Q1 CM_MC2 122 206 < 0.0030 0.012 0.00018 0.00018 0.00015 0.00021 0.077 0.075 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.026 0.026 < 0.25 0.000016 0.000018
2016 Q1 EV_HC1 120 191 < 0.0030 0.0096 < 0.00010 < 0.00010 0.00015 0.00016 0.067 0.065 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000017 0.000019
2016 Q1 FR_FRCP1 94 254 < 0.0030 < 0.0030 0.00027 0.0003 < 0.00010 0.0001 0.075 0.075 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.01 0.011 < 0.50 0.000036 0.000048
2016 Q1 GH_FR1 120 190 < 0.0030 0.004 0.00012 0.00014 < 0.00010 < 0.00010 0.12 0.11 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000014 0.000018
2016 Q2 CM_MC2 94 152 0.0076 0.34 0.00014 0.00015 0.00017 0.00029 0.05 0.052 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.017 < 0.050 0.000069 0.00011
2016 Q2 FR_FRCP1 79 147 < 0.0030 0.11 0.00018 0.00025 < 0.00010 0.00016 0.065 0.068 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000031 0.000052
2016 Q2 GH_FR1 100 160 < 0.0030 0.09 0.00017 0.00023 0.00011 0.00017 0.079 0.078 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000025 0.000035
2016 Q2 LC_LCDSSLCC 91 153 < 0.0030 0.029 0.00024 0.00033 0.00012 0.00015 0.037 0.038 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.050 0.0002 0.00022
2016 Q3 CM_MC2 108 201 < 0.0030 0.0053 0.00019 0.00025 0.00019 0.0002 0.077 0.075 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.028 0.029 < 0.25 0.0000075 0.0000086
2016 Q4 FR_FRCP1 141 193 0.0046 0.015 0.00019 0.0002 < 0.00010 0.00018 0.072 0.067 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25 0.000045 0.000051
2018 Q1 FR_FRCP1 67 223 <0.003 0.0033 0.00026 0.00026 <0.0001 <0.0001 0.089 0.074 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.05 0.00007 0.000072
2018 Q2 FR_FRCP1 94 143 0.0065 0.3 0.00022 0.00024 0.00011 0.00028 0.058 0.065 <0.00002 0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0001 0.00017
2018 Q4 FR_FRCP1 7.0 301 <0.003 0.017 0.0005 0.0005 <0.0002 <0.0002 0.015 0.018 <0.00004 <0.00004 <0.0001 <0.0001 <0.02 <0.02 <0.25 <0.00001 0.000018

Tests categorized as possible or likely response (2019)
2019 Q1 FR_FRCP1 9.5 403 <0.003 <0.006 0.00048 0.00045 <0.0002 <0.0002 0.017 0.019 <0.00004 <0.00004 <0.0001 <0.0001 <0.02 <0.02 <0.5 <0.00001 <0.00001
2019 Q3 CM_MC2 23 204 <0.003 0.006 0.00021 0.00021 0.00019 0.00019 0.066 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.027 <0.05 0.000013 0.000016
2019 Q3 EV_HC1 53 194 <0.003 0.0082 <0.0001 <0.0001 0.00018 0.00018 0.059 0.055 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000018
2019 Q3 EV_MC2 39 168 <0.003 0.0066 0.00011 0.00011 0.00019 0.00016 0.11 0.1 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.000023 0.000027
2019 Q3 FR_FRABCH 27 221 <0.003 0.0049 0.00016 0.00018 <0.0001 0.00011 0.082 0.081 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.012 <0.05 0.000041 0.000036
2019 Q3 FR_FRCP1 35 193 <0.003 0.0047 0.00023 0.00024 0.00012 0.00011 0.064 0.065 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.011 <0.05 0.000042 0.000042
2019 Q3 GH_FR1 26 195 <0.003 0.0041 0.00014 0.00015 0.00013 0.0001 0.089 0.086 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000021 0.000023
2019 Q3 LC_LC3 27 201 <0.003 <0.003 0.00027 0.00028 <0.0001 <0.0001 0.052 0.049 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.015 <0.05 0.0003 0.00035
2019 Q3 LC_LC5 26 182 <0.003 0.0039 0.00012 0.00012 0.00011 0.0001 0.087 0.083 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000019 0.000035
2019 Q3 LC_LCDSSLCC 30 184 <0.003 <0.003 0.00019 0.00019 0.00012 <0.0001 0.057 0.054 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.05 0.00015 0.00019

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 
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Table D-2: P. subcapitata Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 EV_MC2
2015 Q1 GH_ERC
2015 Q1 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q2 EV_HC1
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_DCDS
2015 Q3 EV_HC1
2015 Q3 FR_FRCP1
2015 Q3 GH_ERC
2015 Q4 EV_HC1
2015 Q4 EV_MC2
2015 Q4 GH_ERC
2015 Q4 GH_FR1
2015 Q4 LC_DCDS
2015 Q4 LC_LC5
2016 Q1 EV_MC2
2016 Q1 GH_ERC
2016 Q1 LC_LCDSSLCC
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 LC_DCDS
2016 Q2 LC_LC5
2016 Q3 EV_HC1
2016 Q3 EV_MC2
2016 Q3 FR_FRCP1
2016 Q3 GH_ERC
2016 Q3 GH_FR1
2016 Q3 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q4 EV_HC1
2016 Q4 EV_MC2
2016 Q4 GH_ERC
2016 Q4 GH_FR1
2016 Q4 LC_DCDS
2016 Q4 LC_LC5
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q1 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_ERC
2017 Q1 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_ERC
2017 Q2 GH_FR1
2017 Q2 LC_DCDS
2017 Q2 LC_LC5
2017 Q2 LC_LCDSSLCC
2017 Q3 CM_MC2
2017 Q3 EV_HC1
2017 Q3 EV_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_ERC
2017 Q3 GH_FR1
2017 Q3 LC_LCDSSLCC
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_DCDS
2017 Q4 LC_LC5
2017 Q4 LC_LCDSSLCC
2018 Q1 CM_MC2
2018 Q1 CM_MC3
2018 Q1 EV_HC1
2018 Q1 EV_MC2
2018 Q1 GH_ERC
2018 Q1 GH_FR1
2018 Q1 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_DCDS
2018 Q2 LC_LC5
2018 Q2 LC_LCDSSLCC
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q3 EV_HC1
2018 Q3 EV_MC2
2018 Q3 FR_FRCP1
2018 Q3 GH_ERC
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 FR_FRABCH
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2018 Q4 LC_DCDS
2018 Q4 LC_LC5
2018 Q4 LC_LCDSSLCC
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 FR_FRABCH
2019 Q1 GH_ERC
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRABCH
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 GH_FR1
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q3 GH_ERC
2019 Q3 LC_DCDS
2019 Q4 CM_MC2
2019 Q4 EV_HC1
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 GH_FR1
2019 Q4 LC_DCDS
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 EV_HC1
2015 Q1 FR_FRCP1
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 LC_LC3
2015 Q2 LC_LC5
2015 Q2 LC_LCDSSLCC
2015 Q3 CM_MC2
2015 Q3 EV_MC2
2015 Q3 GH_FR1
2015 Q3 LC_LCDSSLCC
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q3 CM_MC2
2016 Q4 FR_FRCP1
2018 Q1 FR_FRCP1
2018 Q2 FR_FRCP1
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response (2019)
2019 Q1 FR_FRCP1
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_FR1
2019 Q3 LC_LC3
2019 Q3 LC_LC5
2019 Q3 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

CALCIUM-T-mg/l
CARBON, 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l FLUORIDE-D-
mg/l

Hardness, Total 
or Dissolved 

CaCO3-N-mg/l
IRON-D-mg/l IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l LITHIUM-D-mg/l LITHIUM-T-mg/l MAGNESIUM-T-

mg/l

56 0.84 <1.0 0.00017 0.00017 <0.00010 <0.00010 367 <0.00050 <0.00050 0.14 197 <0.010 <0.010 <0.000050 <0.000050 0.0019 0.0016 15
56 0.84 <1.0 0.00017 0.00017 <0.00010 <0.00010 367 <0.00050 <0.00050 0.14 197 <0.010 <0.010 <0.000050 <0.000050 0.0019 0.0016 15
57 <0.50 <1.0 0.00013 0.00015 <0.00010 <0.00010 353 <0.00050 <0.00050 0.14 197 <0.010 <0.010 <0.000050 <0.000050 0.0015 0.0017 14
38 1.8 <1.0 0.00014 0.00046 <0.00010 <0.00010 245 <0.00050 <0.00050 0.15 129 <0.010 0.052 <0.000050 <0.000050 <0.0010 0.0012 9.2
48 0.84 1.0 0.00022 0.00037 <0.00010 <0.00010 303 <0.00050 <0.00050 0.15 160 <0.010 0.066 <0.000050 <0.000050 0.0017 0.0016 11
55 0.75 1.0 0.00013 0.00013 <0.00010 <0.00010 342 <0.00050 <0.00050 0.15 188 <0.010 <0.010 0.000055 <0.000050 0.002 0.002 13
56 0.6 <1.0 0.00011 0.00036 <0.00010 <0.00010 354 <0.00050 <0.00050 0.16 190 <0.010 <0.010 <0.000050 <0.000050 0.0015 0.0015 14
51 0.61 1.2 0.00022 0.00034 <0.00010 <0.00010 314 <0.00050 <0.00050 0.16 170 <0.010 <0.010 <0.000050 <0.000050 0.0016 0.0018 11
58 < 0.50 1.1 0.00012 < 0.00020 < 0.00010 < 0.00010 358 < 0.00050 < 0.00050 0.16 202 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0014 0.0015 15
37 2.5 < 0.10 0.00011 0.00029 < 0.00010 < 0.00010 233 < 0.00050 < 0.00050 0.15 126 < 0.010 0.075 < 0.000050 0.00006 0.0011 0.0013 9.8
48 1.4 0.61 0.00017 0.00062 < 0.00010 < 0.00010 289 < 0.00050 < 0.00050 0.16 163 < 0.010 0.23 < 0.000050 0.00013 0.002 0.0021 11
51 0.86 0.13 < 0.00010 0.00018 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050 0.17 177 < 0.010 0.013 < 0.000050 < 0.000050 0.0017 0.0018 14
48 1.1 0.18 < 0.00010 0.00021 < 0.00010 < 0.00010 330 < 0.00050 < 0.00050 0.16 177 < 0.010 0.022 < 0.000050 < 0.000050 0.0015 0.0018 12
48 0.64 0.36 0.00021 0.00024 < 0.00010 < 0.00010 297 < 0.00050 < 0.00050 0.17 163 < 0.010 0.013 < 0.000050 < 0.000050 0.0019 0.0017 9.6
52 0.96 <0.5 <0.0001 0.00011 <0.0001 <0.0001 341 <0.0002 <0.0005 0.14 185 <0.01 <0.01 <0.00005 <0.00005 0.0013 0.0014 14
36 1.8 <0.5 0.00012 0.00018 <0.0001 <0.0001 267 <0.0002 <0.0005 0.052 134 <0.01 0.021 <0.00005 <0.00005 0.0041 0.0042 10
31 3.3 <0.5 0.00022 0.0004 <0.0001 <0.0001 239 0.0004 0.00067 0.11 121 0.054 0.13 <0.00005 0.000092 0.0011 0.0012 8.7
51 0.83 0.27 0.00021 0.00038 <0.0001 <0.0001 321 <0.0005 <0.0005 0.16 177 <0.01 0.074 <0.00005 0.000061 0.0019 0.002 12
36 1.2 <0.5 <0.0001 0.00028 <0.0001 <0.0001 265 <0.0002 <0.0005 0.054 138 <0.01 0.033 <0.00005 <0.00005 0.0044 0.0045 9.5
45 1.8 <0.5 <0.0001 0.00028 <0.0001 <0.0001 319 <0.0002 <0.0005 0.14 159 <0.01 0.011 <0.00005 <0.00005 0.0015 0.0015 13
40 0.79 <0.5 0.00019 0.00024 <0.0001 <0.0001 276 <0.0002 <0.0005 0.14 137 <0.01 0.02 <0.00005 <0.00005 0.0017 0.0015 9.6
41 1.6 <0.5 0.00018 0.00018 <0.0001 <0.0001 280 <0.0005 <0.0005 0.055 144 <0.01 <0.01 <0.00005 <0.00005 0.0045 0.0046 11
50 1.1 <0.5 <0.0001 0.00012 <0.0001 <0.0001 333 <0.0005 <0.0005 0.11 185 <0.01 <0.01 <0.00005 <0.00005 0.0019 0.0017 14
47 0.81 <0.5 0.00022 0.00026 <0.0001 <0.0001 282 <0.0005 <0.0005 0.13 161 <0.01 <0.01 <0.00005 <0.00005 0.0021 0.002 11
39 0.73 <0.5 0.00013 0.00018 <0.0001 <0.0001 307 <0.0005 <0.0005 0.055 153 <0.01 <0.01 <0.00005 <0.00005 0.0047 0.0048 11
53 0.5 <0.5 <0.0001 0.00011 <0.0001 <0.0001 371 <0.0005 <0.0005 0.11 198 <0.01 <0.01 <0.00005 <0.00005 0.0015 0.0014 14
45 0.66 0.26 0.00019 0.00025 <0.0001 <0.0001 327 <0.0005 <0.0005 0.16 170 <0.01 <0.01 <0.00005 <0.00005 0.0013 0.0017 11
36 3.3 <0.5 0.00013 0.00029 <0.0001 <0.0001 238 <0.0005 0.00056 0.07 125 0.024 0.11 <0.00005 0.000073 0.0037 0.0041 9.2
35 2.9 <0.5 0.00011 0.00027 <0.0001 <0.0001 235 <0.0005 0.00056 0.14 123 0.014 0.13 <0.00005 0.00013 0.0011 0.0013 9.5
46 1.6 <0.5 0.00018 0.00077 <0.0001 0.00012 304 <0.0005 0.00077 0.16 164 <0.01 0.34 <0.00005 0.00017 0.002 0.0023 12
42 2.3 <0.5 0.00012 0.00015 <0.0001 <0.0001 299 <0.0005 <0.0005 0.3 163 <0.01 0.012 <0.00005 <0.00005 0.003 0.0029 12
39 1.7 <0.5 0.00021 0.0003 <0.0001 <0.0001 267 <0.0005 <0.0005 0.08 156 <0.01 0.011 <0.00005 <0.00005 0.0045 0.0048 10
48 1.6 <0.5 0.00012 0.00012 <0.0001 <0.0001 325 <0.0005 <0.0005 0.18 183 <0.01 <0.01 <0.00005 <0.00005 0.0018 0.0018 13
49 1.5 <0.5 0.00021 0.0016 <0.0001 0.00051 270 <0.0005 0.0012 0.17 148 <0.01 0.99 <0.00005 0.00084 0.0018 0.0024 11
46 1.2 <0.5 0.00014 0.00016 <0.0001 <0.0001 350 <0.0005 <0.0005 0.34 211 <0.01 <0.01 <0.00005 <0.00005 0.0029 0.003 15
38 2.1 <0.5 0.00018 0.00027 <0.0001 <0.0001 268 <0.0005 <0.0005 0.07 140 <0.01 <0.01 <0.00005 <0.00005 0.0046 0.0045 11
51 0.72 <0.5 0.0001 0.00019 <0.0001 <0.0001 347 <0.0005 <0.0005 0.15 187 <0.01 <0.01 <0.00005 <0.00005 0.0016 0.0017 14
47 <0.5 <0.5 0.00023 0.00038 <0.0001 <0.0001 306 <0.0005 <0.0005 0.17 167 <0.01 0.037 <0.00005 <0.00005 0.0019 0.002 11
49 0.51 <0.5 0.00013 0.00021 <0.0001 <0.0001 369 <0.0005 <0.0005 0.37 191 <0.01 <0.01 <0.00005 <0.00005 0.0033 0.0036 16
41 0.55 0.68 0.00016 0.0003 <0.0001 <0.0001 302 <0.0005 <0.0005 0.07 156 <0.01 <0.01 <0.00005 <0.00005 0.0048 0.0043 11
54 0.92 <0.5 <0.0001 <0.0001 <0.0001 <0.0001 363 <0.0005 <0.0005 0.14 194 <0.01 <0.01 <0.00005 <0.00005 0.0015 0.0016 15
51 <0.5 <0.5 0.00021 0.00028 <0.0001 <0.0001 305 <0.0005 <0.0005 0.16 172 <0.01 <0.01 <0.00005 <0.00005 0.0016 0.0016 11
60 0.67 0.71 0.00014 0.00021 <0.0001 <0.0001 428 <0.0005 <0.0005 0.37 216 <0.01 <0.01 <0.00005 <0.00005 0.0044 0.0048 18
36 3.6 <0.5 0.00013 0.0002 <0.0001 <0.0001 253 <0.0005 <0.0005 0.071 133 <0.01 0.03 <0.00005 <0.00005 0.004 0.004 9.9
38 1.8 <0.5 0.00014 0.00024 <0.0001 <0.0001 278 <0.0005 <0.0005 0.15 133 <0.01 0.026 <0.00005 <0.00005 0.0012 0.0013 11
50 <0.5 <0.5 0.00021 0.00036 <0.0001 <0.0001 298 <0.0005 <0.0005 0.17 168 <0.01 0.045 <0.00005 <0.00005 0.0017 0.0019 12
45 0.94 <0.5 0.00016 0.00015 <0.0001 <0.0001 343 <0.0005 <0.0005 0.35 167 <0.01 <0.01 <0.00005 <0.00005 0.0029 0.003 14
44 0.99 <0.5 0.00022 0.00026 <0.0001 <0.0001 287 <0.0005 <0.0005 0.079 156 <0.01 <0.01 <0.00005 <0.00005 0.0048 0.0049 11
50 1.0 <0.5 0.00011 0.00016 <0.0001 <0.0001 309 <0.0005 <0.0005 0.16 172 <0.01 <0.01 <0.00005 <0.00005 0.0015 0.0016 14
42 0.65 <0.5 0.0002 0.00033 <0.0001 <0.0001 274 <0.0005 <0.0005 0.15 154 <0.01 0.014 <0.00005 <0.00005 0.0017 0.0016 10.0
46 0.72 <0.5 0.00016 0.0002 <0.0001 <0.0001 320 <0.0005 <0.0005 0.33 171 <0.01 <0.01 <0.00005 <0.00005 0.0026 0.0029 14
40 0.84 <0.5 0.00027 0.00029 <0.0001 <0.0001 246 0.00021 <0.0005 0.077 142 <0.01 <0.01 <0.00005 <0.00005 0.0041 0.0044 10
50 0.71 <0.5 0.00012 0.00011 <0.0001 <0.0001 302 0.00028 <0.0005 0.16 178 <0.01 <0.01 <0.00005 <0.00005 0.0016 0.0017 14
48 <0.5 <0.5 0.00027 0.00028 <0.0001 <0.0001 279 0.00021 <0.0005 0.17 158 <0.01 0.016 <0.00005 <0.00005 0.0017 0.0018 12
51 0.81 <0.5 0.00016 0.00016 <0.0001 <0.0001 333 0.00022 <0.0005 0.37 203 <0.01 <0.01 <0.00005 <0.00005 0.0037 0.0035 17

106 0.93 3.4 0.00019 0.00024 0.00074 0.00079 826 <0.00050 <0.00050 0.14 445 <0.010 0.031 <0.000050 <0.000050 0.011 0.011 46
91 1.7 11 0.00012 <0.00020 <0.00010 <0.00010 665 0.0012 0.00076 0.15 381 <0.010 0.024 <0.000050 <0.000050 0.015 0.015 33
55 0.64 <1.0 0.00029 0.00034 <0.00010 <0.00010 345 <0.00050 <0.00050 0.15 191 <0.010 0.036 <0.000050 0.0002 0.0019 0.002 13

114 1.1 2.6 0.00021 0.00015 <0.00010 <0.00010 851 <0.00050 <0.00050 0.18 475 <0.010 <0.010 <0.000050 <0.000050 0.016 0.015 49
123 1.1 2.7 0.00016 0.00021 <0.00010 <0.00010 940 <0.00050 <0.00050 0.24 536 <0.010 <0.010 <0.000050 <0.000050 0.031 0.031 53
47 1.1 1.3 0.00013 0.00021 0.0001 0.0001 350 0.0005 0.0005 0.13 205 0.01 0.051 0.00005 0.000056 0.0044 0.0042 21
73 1.6 1.2 <0.00010 0.00028 <0.00010 0.00012 573 <0.00050 <0.00050 0.2 302 <0.010 0.11 <0.000050 0.00014 0.019 0.018 29
53 0.96 <1.0 0.00017 0.00054 <0.00010 <0.00010 338 <0.00050 <0.00050 0.15 179 <0.010 0.15 <0.000050 0.00011 0.0022 0.0023 12
81 1.4 1.4 <0.00010 0.0002 <0.00010 <0.00010 614 <0.00050 <0.00050 0.17 332 <0.010 0.07 <0.000050 0.000063 0.014 0.014 34
25 2.2 1.1 0.00012 0.00042 <0.00010 <0.00010 189 <0.00050 0.00059 0.093 96 0.014 0.14 <0.000050 0.00013 0.0051 0.0051 8.4
75 1.1 1.4 0.00015 0.00024 <0.00010 <0.00010 625 <0.00050 <0.00050 0.21 373 <0.010 0.027 <0.000050 <0.000050 0.0069 0.0068 41

109 0.93 1.5 0.0001 0.00017 <0.00010 <0.00010 815 <0.00050 <0.00050 0.2 471 <0.010 0.033 <0.000050 <0.000050 0.03 0.031 51
49 0.75 <1.0 0.00019 0.00037 <0.00010 <0.00010 284 <0.00050 <0.00050 0.16 160 <0.010 0.088 <0.000050 0.00007 0.0017 0.002 11
93 0.63 1.8 0.00013 0.00022 <0.00010 <0.00010 732 <0.00050 <0.00050 0.2 431 <0.010 <0.010 <0.000050 <0.000050 0.0069 0.0067 50

102 0.6 8.7 0.00012 0.00015 <0.00010 <0.00010 733 <0.00050 <0.00050 0.16 415 <0.010 0.014 <0.000050 <0.000050 0.023 0.022 39
58 <0.50 1.2 0.00022 0.00026 <0.00010 <0.00010 355 <0.00050 <0.00050 0.16 190 <0.010 <0.010 <0.000050 <0.000050 0.002 0.0021 13

106 <0.50 1.7 0.00012 0.00013 <0.00010 <0.00010 760 <0.00050 <0.00050 0.16 436 <0.010 <0.010 <0.000050 <0.000050 0.017 0.017 43
36 2.3 <0.50 <0.00050 <0.00050 <0.00050 <0.00050 251 <0.0010 <0.0025 0.075 150 <0.050 <0.050 <0.00025 <0.00025 0.0074 0.0072 14
99 0.84 1.5 <0.00050 <0.00050 <0.00050 <0.00050 627 <0.0010 <0.0025 0.17 424 <0.050 <0.050 <0.00025 <0.00025 0.019 0.019 43
94 0.85 9.2 0.00013 0.00018 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050 0.15 395 < 0.010 0.038 < 0.000050 0.000053 0.018 0.018 37
67 < 0.50 1.3 0.00024 < 0.00030 < 0.00010 < 0.00010 419 < 0.00050 < 0.00050 0.16 231 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0023 0.0025 16

134 < 0.50 17 0.00014 < 0.00020 < 0.00010 < 0.00010 1010 < 0.00050 < 0.00050 0.24 572 < 0.010 < 0.010 < 0.000050 < 0.000050 0.037 0.038 60
72 1.9 0.79 0.00011 0.00031 < 0.00010 < 0.00010 547 < 0.00050 < 0.00050 0.19 306 < 0.010 0.14 < 0.000050 0.000095 0.0064 0.0068 33
37 2.6 1.2 0.00014 0.00076 < 0.00010 0.00027 266 < 0.00050 0.001 0.11 141 0.012 0.46 < 0.000050 0.00039 0.0052 0.0056 11
53 1.3 0.79 0.00019 0.00085 < 0.00010 0.00015 342 < 0.00050 0.00065 0.16 185 < 0.010 0.38 < 0.000050 0.00022 0.0021 0.0025 13
25 2.6 0.19 0.00011 0.00047 <0.00010 0.00012 192 <0.00050 0.00062 0.098 100 0.014 0.22 <0.000050 0.00016 0.0052 0.0051 8.8
71 1.6 1.5 0.00011 0.00038 <0.00010 0.00011 540 <0.00050 <0.00050 0.2 285 <0.010 0.17 <0.000050 0.00012 0.015 0.015 28
81 0.95 1.1 0.00016 0.00025 < 0.00010 < 0.00010 652 < 0.00050 < 0.00050 0.23 368 < 0.010 0.063 < 0.000050 0.000076 0.0084 0.0083 44

111 0.83 13 0.00012 0.00015 < 0.00010 < 0.00010 793 < 0.00050 < 0.00050 0.17 435 < 0.010 0.01 < 0.000050 < 0.000050 0.031 0.033 42
103 0.99 1.5 < 0.00010 0.00012 < 0.00010 < 0.00010 874 < 0.00050 < 0.00050 0.22 455 < 0.010 0.032 < 0.000050 < 0.000050 0.032 0.032 48
45 0.58 0.37 0.0002 0.00027 < 0.00010 < 0.00010 317 < 0.00050 < 0.00050 0.18 161 < 0.010 0.024 < 0.000050 < 0.000050 0.0024 0.0024 11
89 0.8 1.5 < 0.00010 0.00017 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050 0.2 379 < 0.010 0.016 < 0.000050 < 0.000050 0.017 0.017 40
91 < 0.50 4.7 0.00012 0.00027 < 0.00010 < 0.00010 754 < 0.00050 < 0.00050 0.25 403 < 0.010 < 0.010 < 0.000050 < 0.000050 0.034 0.032 37
79 2.3 2.1 0.00017 0.00035 0.00065 0.0011 622 < 0.00050 < 0.00050 0.11 328 < 0.010 0.15 < 0.000050 0.000098 0.01 0.01 33
82 1.4 1.3 0.00014 0.00023 < 0.00010 < 0.00010 668 < 0.00050 < 0.00050 0.2 386 < 0.010 0.058 < 0.000050 < 0.000050 0.0077 0.0081 46
48 2.8 2.9 0.00012 0.00045 < 0.00010 0.00013 359 < 0.00050 0.00065 0.12 177 0.023 0.16 < 0.000050 0.00012 0.0064 0.0068 17
51 < 0.50 0.44 0.0002 0.00035 < 0.00010 < 0.00010 327 < 0.00050 0.00054 0.16 186 < 0.010 0.028 < 0.000050 < 0.000050 0.0026 0.0022 12
94 0.75 1.5 0.0001 0.00019 <0.0001 <0.0001 735 <0.0005 <0.0005 0.16 411 <0.01 0.022 <0.00005 <0.00005 0.017 0.017 44
36 2.1 1.4 <0.00010 0.00043 <0.00010 0.00021 268 <0.00050 0.0011 0.1 139 0.014 0.25 <0.000050 0.00033 0.0084 0.0079 13
85 0.58 2.5 <0.00010 0.00018 <0.00010 <0.00010 649 <0.00050 <0.00050 0.21 356 <0.010 <0.010 <0.000050 <0.000050 0.019 0.02 38
83 0.91 6.8 0.0001 0.00019 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050 0.21 384 < 0.010 < 0.010 < 0.000050 < 0.000050 0.027 0.026 35

128 0.85 3.9 0.00012 0.00021 0.0022 0.0024 999 <0.0002 <0.0005 0.13 529 <0.01 0.013 <0.00005 <0.00005 0.018 0.017 55
89 0.72 1.3 0.00015 0.00023 <0.0001 <0.0001 704 <0.0005 <0.0005 0.22 411 <0.01 0.017 <0.00005 <0.00005 0.0064 0.0065 47
84 0.8 7.1 0.00013 0.00023 <0.0001 <0.0001 615 <0.0005 <0.0005 0.15 334 <0.01 0.029 <0.00005 <0.00005 0.018 0.017 32

179 1.5 <2.5 <0.0001 0.00078 <0.0001 <0.0001 1430 <0.0002 <0.0005 0.13 841 <0.01 0.03 <0.00005 <0.00005 0.056 0.056 106
56 <0.5 0.38 0.00026 0.00027 <0.0001 <0.0001 354 <0.0005 <0.0005 0.14 190 <0.01 <0.01 <0.00005 <0.00005 0.0031 0.0035 14

115 0.57 1.8 <0.0001 0.00014 <0.0001 <0.0001 843 <0.0005 <0.0005 0.14 479 <0.01 0.011 <0.00005 <0.00005 0.016 0.016 49
125 <0.5 13 0.00012 0.00021 <0.0001 <0.0001 954 <0.0005 <0.0005 0.21 552 <0.01 0.025 <0.00005 <0.00005 0.04 0.039 58
85 1.4 2.5 <0.0001 0.00028 0.005 0.0052 756 <0.0002 0.00068 0.1 383 <0.01 0.16 <0.00005 0.00012 0.015 0.015 36

115 1.4 2.7 0.00013 0.00031 0.0044 0.0056 783 <0.0002 <0.0005 0.12 394 <0.01 0.11 <0.00005 0.000077 0.017 0.02 47
71 2.6 0.79 <0.0001 0.00025 <0.0001 <0.0001 630 0.0002 0.00055 0.14 335 <0.01 0.1 <0.00005 0.000076 0.0068 0.0068 38
48 2.9 4.3 <0.0001 0.00025 0.00011 0.00025 402 0.00031 0.00074 0.099 199 0.021 0.15 <0.00005 0.00016 0.0082 0.0077 17
86 2.1 0.72 0.00011 0.00082 <0.0001 0.00027 725 0.00034 0.0011 0.14 392 0.018 0.49 <0.00005 0.00035 0.032 0.03 39
56 0.79 0.5 0.00023 0.0005 <0.0001 <0.0001 368 <0.0005 <0.0005 0.16 187 <0.01 0.13 <0.00005 0.00008 0.0029 0.0032 15
92 3.4 1.7 <0.0001 0.0012 <0.0001 0.00037 735 <0.0005 0.0013 0.13 404 0.013 0.55 <0.00005 0.00043 0.015 0.015 44
27 3.4 0.56 <0.00010 0.00024 <0.00010 0.00016 190 0.00027 0.00063 0.07 97 0.027 0.15 <0.000050 0.00014 0.005 0.0053 8.6
86 1.9 2.7 <0.00010 0.00023 <0.00010 0.00011 698 <0.00020 <0.00050 0.15 375 <0.010 0.12 <0.000050 0.000098 0.021 0.02 36

108 1.2 8.0 <0.0001 0.00016 <0.0001 <0.0001 889 <0.0002 <0.0005 0.2 477 <0.01 0.033 <0.00005 <0.00005 0.048 0.047 48
96 0.97 1.0 0.00017 0.00026 0.0029 0.0035 840 <0.0002 <0.0005 0.11 426 <0.01 0.032 <0.00005 <0.00005 0.017 0.016 47
83 0.97 0.81 0.00011 0.00022 <0.0001 <0.0001 610 <0.0005 <0.0005 0.21 416 <0.01 0.011 <0.00005 <0.00005 0.0071 0.0066 46
78 1.3 4.9 <0.0001 0.00015 <0.0001 <0.0001 531 <0.0005 <0.0005 0.16 350 <0.01 0.012 <0.00005 <0.00005 0.016 0.015 31

100 1.6 0.87 <0.0001 0.00012 <0.0001 <0.0001 857 <0.0002 <0.0005 0.18 447 <0.01 0.022 <0.00005 <0.00005 0.029 0.029 54
42 0.89 <0.5 0.00015 0.00029 <0.0001 <0.0001 295 <0.0002 <0.0005 0.14 149 <0.01 0.061 <0.00005 <0.00005 0.0025 0.0024 11
86 1.0 1.1 <0.0001 0.00016 <0.0001 <0.0001 742 <0.0002 <0.0005 0.15 391 <0.01 0.013 <0.00005 <0.00005 0.019 0.018 43
92 1.8 5.5 <0.0001 0.00017 <0.0001 <0.0001 796 0.00021 <0.0005 0.2 397 <0.01 <0.01 0.000097 <0.00005 0.036 0.036 37

124 0.97 5.9 <0.0001 0.00017 0.00058 0.00074 952 <0.0005 <0.0005 0.098 540 <0.01 0.013 <0.00005 <0.00005 0.022 0.023 58
82 1.0 0.8 <0.0001 0.00018 <0.0001 <0.0001 660 <0.0005 <0.0005 0.17 388 <0.01 0.012 <0.00005 <0.00005 0.0065 0.0072 44
87 1.0 6.1 0.00011 0.00019 <0.0001 <0.0001 565 <0.0005 <0.0005 0.12 262 <0.01 0.016 <0.00005 <0.00005 0.016 0.016 32

153 0.96 <2.5 <0.0001 <0.0001 <0.0001 <0.0001 1110 <0.0005 <0.0005 0.1 734 0.01 0.027 <0.00005 <0.00005 0.042 0.042 90
48 1.1 <0.5 0.00022 0.00025 <0.0001 <0.0001 303 <0.0005 <0.0005 0.12 174 <0.01 <0.01 <0.00005 <0.00005 0.0027 0.0025 12

102 1.6 1.2 <0.0001 0.00015 <0.0001 <0.0001 749 <0.0005 <0.0005 0.13 476 <0.01 <0.01 <0.00005 <0.00005 0.018 0.018 51
48 2.4 4.1 <0.00010 0.00018 0.00011 0.00013 373 <0.00050 <0.00050 0.073 202 <0.010 0.021 <0.000050 <0.000050 0.008 0.0089 18
93 1.0 2.9 <0.00010 <0.00030 <0.00010 <0.00010 652 <0.00050 <0.00050 0.16 388 <0.010 <0.010 <0.000050 <0.000050 0.02 0.022 40

111 0.97 8.0 <0.0001 0.00022 <0.0001 <0.0001 777 <0.0005 <0.0005 0.18 471 <0.01 <0.01 <0.00005 <0.00005 0.037 0.04 49
132 1.2 3.2 <0.0001 0.0003 0.00085 0.00087 1060 <0.0005 <0.0005 0.096 559 <0.01 0.011 <0.00005 <0.00005 0.017 0.017 60
70 0.63 1.5 0.00023 0.0003 <0.0001 <0.0001 524 <0.0005 <0.0005 0.17 261 <0.01 <0.01 <0.00005 <0.00005 0.0052 0.0052 21
89 0.82 0.97 0.00016 0.00012 <0.0001 <0.0001 777 <0.0005 <0.0005 0.18 438 <0.01 <0.01 <0.00005 <0.00005 0.0066 0.0064 52
90 0.96 4.9 <0.0002 <0.0001 <0.0002 <0.0001 706 <0.0005 <0.0005 0.11 387 <0.02 <0.01 <0.0001 <0.00005 0.019 0.02 40
48 0.76 0.37 0.00022 0.00027 <0.0001 <0.0001 349 <0.0005 <0.0005 0.16 172 <0.01 <0.01 <0.00005 <0.00005 0.0025 0.0032 13

105 1.2 2.2 <0.0001 0.00011 <0.0001 <0.0001 909 0.00052 <0.0005 0.16 477 <0.01 <0.01 <0.00005 <0.00005 0.016 0.016 49
129 0.57 7.9 <0.0002 0.00013 <0.0002 <0.0001 1000 <0.0005 <0.0005 0.17 532 <0.02 <0.01 <0.0001 <0.00005 0.043 0.052 57
85 1.6 4.9 <0.0001 0.00039 0.0033 0.0053 698 <0.0005 0.00067 0.14 385 <0.01 0.24 <0.00005 0.00016 0.016 0.016 35
66 2.5 0.66 <0.0001 0.00025 <0.0001 <0.0001 510 <0.0005 <0.0005 0.19 292 <0.01 0.13 <0.00005 0.000086 0.005 0.0054 27
58 4.1 4.7 0.00011 0.00092 <0.0001 0.00041 397 <0.00051 0.0013 0.13 228 0.019 0.6 <0.00005 0.00067 0.01 0.011 20
55 2.0 0.74 0.00018 0.0014 <0.0001 0.00029 357 <0.0005 0.0012 0.16 194 <0.01 0.74 <0.00005 0.00048 0.0031 0.0039 15
69 4.0 1.5 <0.0001 0.0014 <0.0001 0.00077 599 0.00057 0.0023 0.15 322 0.019 1.1 <0.00005 0.00084 0.011 0.012 34
44 3.4 3.3 <0.00010 0.0011 0.0004 0.00092 364 <0.00050 0.0015 0.12 182 <0.010 0.46 <0.000050 0.00054 0.0094 0.0096 15
80 4.4 1.9 <0.00010 0.00076 <0.00010 0.00035 613 <0.00050 0.0011 0.2 346 <0.010 0.59 <0.000050 0.00043 0.017 0.018 32
87 1.5 3.1 <0.0001 0.00021 <0.0001 0.00018 715 <0.0005 0.00074 0.26 412 <0.01 0.048 <0.00005 0.000077 0.034 0.033 37

135 1.4 3.4 0.00014 0.00022 0.0058 0.0075 1030 <0.0005 <0.0005 0.17 637 <0.01 <0.01 <0.00005 <0.00005 0.029 0.031 60
83 1.3 1.6 0.00022 0.00024 0.0016 0.0019 660 <0.0005 <0.0005 0.22 366 <0.01 <0.01 <0.00005 <0.00005 0.015 0.014 31
78 1.4 1.0 0.00013 0.00021 <0.0001 <0.0001 668 <0.0005 <0.0005 0.22 398 <0.01 0.022 <0.00005 <0.00005 0.0072 0.0079 42
97 1.2 5.5 0.00012 0.00031 0.00014 0.00019 663 <0.0005 0.00078 0.18 438 <0.01 0.07 <0.00005 <0.00005 0.028 0.029 39

115 1.4 1.2 <0.0001 0.00013 <0.0001 <0.0001 942 <0.0005 <0.0005 0.21 589 <0.01 0.06 <0.00005 <0.00005 0.033 0.032 61
43 1.1 <0.5 0.00023 0.00033 <0.0001 <0.0001 298 <0.0005 <0.0005 0.19 165 <0.01 0.052 <0.00005 <0.00005 0.0024 0.0023 10
96 1.2 1.5 0.0001 0.0002 <0.0001 <0.0001 806 <0.0005 <0.0005 0.19 467 <0.01 0.016 <0.00005 <0.00005 0.02 0.02 46

106 1.3 3.1 0.00016 <0.0003 <0.0001 <0.0001 799 <0.0005 <0.0005 0.25 465 <0.01 <0.01 <0.00005 <0.00005 0.038 0.038 49
128 1.2 4.0 0.00015 0.00018 0.0065 0.007 1000 <0.0005 <0.0005 0.15 542 <0.01 0.016 <0.00005 <0.00005 0.027 0.028 56
85 1.4 1.4 0.00019 0.00018 <0.0001 <0.0001 708 <0.0005 <0.0005 0.21 413 <0.01 0.031 <0.00005 <0.00005 0.007 0.0071 50
76 1.7 3.6 0.00011 0.00022 <0.0001 <0.0001 585 <0.0005 <0.0005 0.17 315 <0.01 0.016 <0.00005 <0.00005 0.017 0.017 33

143 0.96 <2.5 0.00011 0.00012 <0.0001 <0.0001 1080 <0.0005 <0.0005 0.15 626 <0.01 0.023 <0.00005 <0.00005 0.036 0.036 66
51 <0.5 <0.5 0.00022 0.00061 <0.0001 <0.0001 334 <0.0005 <0.0005 0.16 173 <0.01 0.2 <0.00005 0.00014 0.0027 0.003 13

110 0.86 <2.5 0.0001 0.00016 <0.0001 <0.0001 876 <0.0005 <0.0005 0.17 490 <0.01 <0.01 <0.00005 <0.00005 0.019 0.019 54
76 2.0 9.0 <0.00010 <0.00010 0.00011 0.00021 603 <0.00050 <0.00050 0.1 308 <0.010 <0.010 <0.000050 <0.000050 0.012 0.013 30
91 <0.50 2.4 0.00011 0.00017 <0.00010 <0.00010 743 <0.00050 <0.00050 0.22 393 <0.010 <0.010 <0.000050 <0.000050 0.02 0.022 42

101 <0.5 4.8 0.00011 0.00014 <0.0001 <0.0001 811 <0.0005 <0.0005 0.24 433 <0.01 <0.01 <0.00005 <0.00005 0.037 0.038 47
130 0.66 3.8 0.0002 0.00022 0.00052 0.00065 1060 <0.0005 <0.0005 0.12 579 <0.01 <0.01 <0.00005 <0.00005 0.017 0.016 59
87 0.96 1.3 0.00017 0.00019 <0.0001 <0.0001 757 <0.0005 <0.0005 0.22 425 <0.01 0.012 <0.00005 <0.00005 0.0061 0.0063 48
74 1.4 3.6 0.00013 0.00013 <0.0001 <0.0001 600 <0.0005 <0.0005 0.14 321 <0.01 <0.01 <0.00005 <0.00005 0.011 0.011 29

156 0.89 <2.5 0.00012 0.00026 0.00022 0.0002 1170 <0.0005 <0.0005 0.14 657 <0.01 0.015 <0.00005 <0.00005 0.03 0.031 69
52 <0.5 <0.5 0.00022 0.00028 <0.0001 <0.0001 337 <0.0005 <0.0005 0.15 179 <0.01 <0.01 <0.00005 <0.00005 0.0029 0.0028 13

129 0.76 <2.5 0.00011 0.00013 <0.0001 <0.0001 977 <0.0005 <0.0005 0.16 548 <0.01 <0.01 <0.00005 <0.00005 0.017 0.017 56
76 1.5 7.8 <0.0001 <0.0001 <0.0001 0.00011 592 <0.0005 <0.0005 0.097 298 <0.01 <0.01 <0.00005 <0.00005 0.011 0.012 26

168 0.85 42 0.00012 0.00015 0.0003 0.00033 1390 <0.0005 <0.0005 0.21 746 <0.01 0.31 <0.00005 <0.00005 0.047 0.051 82
109 0.66 4.7 0.00013 0.00013 <0.0001 <0.0001 812 <0.0005 <0.0005 0.21 427 <0.01 <0.01 <0.00005 <0.00005 0.018 0.017 45
127 0.62 19 0.00012 0.00011 <0.0001 <0.0001 1010 <0.0005 <0.0005 0.21 543 <0.01 <0.01 <0.00005 <0.00005 0.035 0.036 55
86 2.0 2.3 0.00015 0.00024 0.00056 0.00088 723 <0.0005 <0.0005 0.12 391 <0.01 0.071 <0.00005 <0.00005 0.0099 0.0096 40
84 0.87 1.1 <0.0006 0.00023 <0.0001 <0.0001 693 <0.0005 <0.0005 0.21 368 <0.01 0.056 <0.00005 0.000055 0.0063 0.0072 45
47 1.7 2.2 <0.0007 0.00025 <0.0001 <0.0001 359 <0.0005 <0.0005 0.12 179 <0.01 0.062 <0.00005 <0.00005 0.0061 0.0067 16

140 0.65 <2.5 0.00013 0.00033 0.00023 0.0003 1090 <0.0005 0.001 0.15 568 <0.01 0.16 0.00037 0.0019 0.028 0.034 67
109 1.2 1.2 0.00012 0.00016 0.00017 0.00018 917 <0.0005 <0.0005 0.19 478 <0.01 0.024 <0.00005 <0.00005 0.03 0.034 55
52 <0.5 0.63 0.00022 0.00032 <0.0001 <0.0001 334 <0.0005 <0.0005 0.16 179 <0.01 0.041 <0.00005 <0.00005 0.0024 0.0025 14

116 1.5 2.0 0.0001 0.00013 0.00011 0.00012 888 <0.0005 <0.0005 0.16 516 <0.01 0.021 <0.00005 <0.00005 0.019 0.019 57
55 2.7 4.6 <0.0005 0.00014 <0.0001 0.00016 453 <0.0005 <0.0005 0.11 228 <0.01 0.017 <0.00005 <0.00005 0.01 0.0093 22

128 <0.5 13 0.00016 0.00013 <0.0001 0.00011 958 <0.0005 <0.0005 0.26 521 <0.01 0.086 <0.00005 <0.00005 0.037 0.041 61
102 0.77 3.8 0.00015 0.00018 <0.0001 0.0001 770 <0.0005 <0.0005 0.24 416 <0.01 0.04 <0.00005 <0.00005 0.019 0.019 44
100 0.61 9.6 0.00018 0.00029 <0.0001 <0.0001 803 <0.0005 <0.0005 0.25 405 <0.01 0.022 <0.00005 <0.00005 0.028 0.029 43
45 0.61 <0.5 0.0002 0.00034 <0.0001 <0.0001 297 <0.0005 <0.0005 0.15 163 <0.01 0.014 <0.00005 <0.00005 0.0024 0.0023 11
74 2.1 6.6 <0.0001 0.00012 0.00012 0.00016 558 <0.0005 0.00052 0.082 273 <0.01 <0.01 <0.00005 <0.00005 0.016 0.015 30

131 0.78 3.3 0.00021 0.00052 0.0014 0.0027 868 <0.0002 <0.0005 0.14 578 <0.01 0.2 <0.00005 0.00014 0.017 0.018 59
85 <0.5 1.4 0.00015 0.00016 <0.0001 <0.0001 652 <0.0002 <0.0005 0.22 423 <0.01 0.017 <0.00005 <0.00005 0.0066 0.0065 47
75 0.75 4.4 0.00012 0.00014 <0.0001 <0.0001 519 <0.0002 <0.0005 0.15 317 <0.01 <0.01 <0.00005 <0.00005 0.013 0.014 30

134 <0.5 <2.5 0.00012 0.00016 0.00014 0.00023 876 <0.0002 0.00052 0.18 548 <0.01 0.12 <0.00005 0.00019 0.03 0.034 65
165 0.94 <2.5 <0.0001 0.00012 <0.0001 0.00012 1080 <0.0002 <0.0005 0.24 709 <0.01 0.023 <0.00005 <0.00005 0.042 0.047 95
54 <0.5 <0.5 0.00025 0.00026 <0.0001 <0.0001 315 <0.0002 <0.0005 0.17 186 <0.01 <0.01 <0.00005 <0.00005 0.0031 0.0032 14

107 0.55 1.7 0.00013 0.00013 <0.0001 <0.0001 743 <0.0002 0.0011 0.17 474 <0.01 0.012 <0.00005 <0.00005 0.019 0.019 53
94 1.6 13 0.00023 <0.0001 0.00011 0.00011 665 <0.0002 <0.0005 0.12 386 <0.01 <0.01 <0.00005 <0.00005 0.017 0.016 36

144 0.56 31 0.00014 0.00015 0.00019 0.00022 1010 0.0003 0.00066 0.24 663 <0.01 0.11 <0.00005 <0.00005 0.049 0.05 74
94 <0.5 4.8 0.00012 0.00014 <0.0001 <0.0001 684 0.00028 <0.0005 0.24 425 <0.01 0.011 <0.00005 <0.00005 0.021 0.02 45

110 <0.5 15 0.00016 0.00015 <0.0001 <0.0001 772 0.00068 0.00071 0.24 482 <0.01 0.058 <0.00005 <0.00005 0.032 0.033 49

60 0.82 1.5 0.00014 0.00018 0.0001 0.0001 453 0.0005 0.0005 0.15 274 0.01 0.013 0.00005 0.00005 0.0047 0.0047 31
337 1.4 2.6 <0.00020 <0.00020 <0.00020 <0.00020 2680 <0.00050 <0.0010 0.45 1880 <0.020 <0.020 <0.00010 <0.00010 0.054 0.056 261
60 1.5 1.2 0.0002 0.00058 0.00037 0.00061 484 <0.00050 0.00053 0.1 248 <0.010 0.3 <0.000050 0.00017 0.0064 0.0067 23
44 1.9 2.9 0.0002 0.0007 <0.00010 0.00022 299 <0.00050 0.00073 0.12 159 <0.010 0.39 <0.000050 0.00028 0.0054 0.0052 13
93 0.74 1.9 0.00017 0.00019 0.0001 0.00011 760 <0.00050 <0.00050 0.21 401 <0.010 <0.010 <0.000050 <0.000050 0.03 0.03 41
75 1.2 1.5 0.00016 0.00021 <0.00010 <0.00010 576 <0.00050 <0.00050 0.19 300 0.013 0.031 <0.000050 <0.000050 0.014 0.014 30
68 1.2 1.4 0.00014 0.00019 <0.00010 <0.00010 535 <0.00050 <0.00050 0.22 269 <0.010 0.018 <0.000050 <0.000050 0.016 0.016 25

104 0.86 2.1 0.00019 0.00023 0.00026 0.00034 802 <0.00050 <0.00050 0.12 458 <0.010 0.022 <0.000050 <0.000050 0.013 0.014 51
87 1.0 9.6 0.00013 0.00019 <0.00010 <0.00010 686 <0.00050 <0.00050 0.18 384 <0.010 0.018 <0.000050 <0.000050 0.022 0.021 35
90 0.87 1.6 0.00012 0.00015 <0.00010 <0.00010 657 <0.00050 <0.00050 0.18 374 <0.010 0.016 <0.000050 <0.000050 0.015 0.015 37
92 0.83 2.0 0.00011 0.0002 <0.00010 <0.00010 660 <0.00050 <0.00050 0.24 355 <0.010 <0.010 <0.000050 <0.000050 0.021 0.023 34

115 0.56 3.2 0.00019 0.0002 <0.00010 <0.00010 876 <0.00050 <0.00050 0.11 505 <0.010 <0.010 <0.000050 <0.000050 0.011 0.012 51
130 0.65 2.2 <0.00010 0.00027 <0.00010 <0.00010 1030 <0.00050 <0.00050 0.17 597 <0.010 0.019 <0.000050 <0.000050 0.042 0.037 65
117 0.74 2.2 <0.00050 <0.00050 <0.00050 <0.00050 770 <0.0010 <0.0025 0.18 499 <0.050 <0.050 <0.00025 <0.00025 0.036 0.036 54
117 0.58 4.9 0.00018 < 0.00030 0.00072 0.00081 927 < 0.00050 < 0.00050 0.14 500 < 0.010 0.011 < 0.000050 < 0.000050 0.014 0.014 52
95 0.65 2.1 0.00016 < 0.00020 < 0.00010 < 0.00010 745 < 0.00050 < 0.00050 0.21 443 < 0.010 < 0.020 < 0.000050 < 0.000050 0.0066 0.0065 51

221 0.8 3.5 < 0.00010 < 0.00010 < 0.00010 < 0.00010 1720 < 0.00050 < 0.00050 < 0.20 1120 < 0.010 < 0.020 < 0.000050 < 0.000050 0.058 0.059 142
119 0.51 2.5 0.00012 0.00013 < 0.00010 < 0.00010 885 < 0.00050 < 0.00050 0.18 507 < 0.010 < 0.010 < 0.000050 < 0.000050 0.015 0.014 52
67 1.9 1.5 0.00016 0.00058 0.00077 0.0013 549 < 0.00050 0.00079 0.1 283 < 0.010 0.39 < 0.000050 0.00021 0.0083 0.0085 26
73 2.0 0.51 0.0001 0.00027 < 0.00010 0.00011 555 < 0.00050 0.00054 0.2 305 < 0.010 0.13 < 0.000050 0.000099 0.016 0.018 32
71 2.0 0.99 < 0.00010 0.00029 < 0.00010 < 0.00010 573 < 0.00050 < 0.00050 0.18 312 < 0.010 0.13 < 0.000050 0.000096 0.012 0.012 31
72 1.6 2.8 0.00014 0.00021 < 0.00010 < 0.00010 557 < 0.00050 < 0.00050 0.22 293 < 0.010 0.027 < 0.000050 < 0.000050 0.023 0.024 28

105 0.99 3.4 0.00011 0.00018 0.00026 0.00034 901 < 0.00050 < 0.00050 0.12 465 < 0.010 < 0.010 < 0.000050 < 0.000050 0.016 0.017 53
97 0.9 1.3 < 0.00010 0.00015 < 0.00010 < 0.00010 810 < 0.00050 < 0.00050 0.19 453 < 0.010 0.027 < 0.000050 < 0.000050 0.029 0.03 45

195 1.0 2.3 <0.0001 <0.0001 0.00013 0.00013 1580 <0.0005 <0.0005 0.12 984 <0.01 0.018 <0.00005 <0.00005 0.055 0.056 114
79 2.1 0.6 <0.0001 0.00054 <0.0001 0.00039 618 <0.0005 0.0011 0.2 317 <0.01 0.38 <0.00005 0.00028 0.019 0.022 34

422 2.3 6.5 <0.0002 <0.0002 <0.0002 <0.0002 3370 <0.0005 <0.001 0.11 2510 <0.02 0.029 <0.0001 <0.0001 0.087 0.087 369

433 2.0 6.6 <0.0002 <0.0002 <0.0002 <0.0002 3460 <0.0005 <0.001 <0.2 2680 <0.02 <0.02 <0.0001 <0.0001 0.074 0.074 343
124 0.95 2.1 0.00016 0.00019 0.00053 0.00067 931 <0.0005 <0.0005 0.13 542 <0.01 <0.01 <0.00005 <0.00005 0.016 0.016 59
73 1.1 0.98 0.00013 0.0002 <0.0001 <0.0001 662 <0.0005 <0.0005 0.17 377 <0.01 0.016 <0.00005 <0.00005 0.0072 0.006 41
63 1.4 2.7 0.00013 0.00018 <0.0001 <0.0001 509 <0.0005 <0.0005 0.12 281 <0.01 0.014 <0.00005 <0.00005 0.011 0.0089 25

116 0.84 1.1 0.00014 0.00023 0.00011 0.00011 855 <0.0005 0.00075 0.19 481 <0.01 0.013 <0.00005 0.000057 0.029 0.03 53
103 0.92 0.71 <0.0001 0.00017 <0.0001 <0.0001 708 <0.0005 <0.0005 0.22 403 <0.01 0.012 <0.00005 <0.00005 0.024 0.026 43
89 0.97 1.1 0.00011 0.00042 <0.0001 <0.0001 705 <0.0005 <0.0005 0.16 406 <0.01 0.011 <0.00005 <0.00005 0.021 0.017 41

107 0.55 17 <0.0001 0.00017 0.00012 0.00013 901 <0.0005 <0.0005 0.23 497 <0.01 0.064 <0.00005 <0.00005 0.041 0.039 55
81 0.92 2.6 0.00011 0.00021 <0.0001 <0.0001 635 <0.0005 <0.0005 0.22 345 <0.01 0.01 <0.00005 <0.00005 0.019 0.019 35
87 0.69 8.5 0.00013 0.00018 <0.0001 <0.0001 703 <0.0005 <0.0005 0.26 375 <0.01 0.019 <0.00005 <0.00005 0.028 0.028 39
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Table D-2: P. subcapitata Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 EV_MC2
2015 Q1 GH_ERC
2015 Q1 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q2 EV_HC1
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_DCDS
2015 Q3 EV_HC1
2015 Q3 FR_FRCP1
2015 Q3 GH_ERC
2015 Q4 EV_HC1
2015 Q4 EV_MC2
2015 Q4 GH_ERC
2015 Q4 GH_FR1
2015 Q4 LC_DCDS
2015 Q4 LC_LC5
2016 Q1 EV_MC2
2016 Q1 GH_ERC
2016 Q1 LC_LCDSSLCC
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 LC_DCDS
2016 Q2 LC_LC5
2016 Q3 EV_HC1
2016 Q3 EV_MC2
2016 Q3 FR_FRCP1
2016 Q3 GH_ERC
2016 Q3 GH_FR1
2016 Q3 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q4 EV_HC1
2016 Q4 EV_MC2
2016 Q4 GH_ERC
2016 Q4 GH_FR1
2016 Q4 LC_DCDS
2016 Q4 LC_LC5
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q1 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_ERC
2017 Q1 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_ERC
2017 Q2 GH_FR1
2017 Q2 LC_DCDS
2017 Q2 LC_LC5
2017 Q2 LC_LCDSSLCC
2017 Q3 CM_MC2
2017 Q3 EV_HC1
2017 Q3 EV_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_ERC
2017 Q3 GH_FR1
2017 Q3 LC_LCDSSLCC
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_DCDS
2017 Q4 LC_LC5
2017 Q4 LC_LCDSSLCC
2018 Q1 CM_MC2
2018 Q1 CM_MC3
2018 Q1 EV_HC1
2018 Q1 EV_MC2
2018 Q1 GH_ERC
2018 Q1 GH_FR1
2018 Q1 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_DCDS
2018 Q2 LC_LC5
2018 Q2 LC_LCDSSLCC
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q3 EV_HC1
2018 Q3 EV_MC2
2018 Q3 FR_FRCP1
2018 Q3 GH_ERC
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 FR_FRABCH
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2018 Q4 LC_DCDS
2018 Q4 LC_LC5
2018 Q4 LC_LCDSSLCC
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 FR_FRABCH
2019 Q1 GH_ERC
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRABCH
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 GH_FR1
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q3 GH_ERC
2019 Q3 LC_DCDS
2019 Q4 CM_MC2
2019 Q4 EV_HC1
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 GH_FR1
2019 Q4 LC_DCDS
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 EV_HC1
2015 Q1 FR_FRCP1
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 LC_LC3
2015 Q2 LC_LC5
2015 Q2 LC_LCDSSLCC
2015 Q3 CM_MC2
2015 Q3 EV_MC2
2015 Q3 GH_FR1
2015 Q3 LC_LCDSSLCC
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q3 CM_MC2
2016 Q4 FR_FRCP1
2018 Q1 FR_FRCP1
2018 Q2 FR_FRCP1
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response (2019)
2019 Q1 FR_FRCP1
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_FR1
2019 Q3 LC_LC3
2019 Q3 LC_LC5
2019 Q3 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l

MERCURY-D-
mg/l MERCURY-T-mg/l MOLYBDENUM-D-

mg/l
MOLYBDENUM-T-

mg/l NICKEL-D-mg/l NICKEL-T-mg/l

NITRATE 
NITROGEN 

(NO3), AS N-N-
mg/l

NITRITE 
NITROGEN 

(NO2), AS N-N-
mg/l

NITROGEN, 
AMMONIA (AS N)-

N-mg/l

ORTHO-
PHOSPHATE-N-

mg/l

pH, LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-T-
mg/l

SELENIUM-D-
mg/l

SELENIUM-T-
mg/l SILVER-D-mg/l SILVER-T-mg/l

0.000054 0.00018 <0.000010 <0.000010 0.00053 0.00054 <0.00050 <0.00050 0.13 <0.0010 <0.0050 0.0032 8.4 0.0042 0.4 0.00069 0.00073 <0.000010 <0.000010
0.000054 0.00018 <0.000010 <0.000010 0.00053 0.00054 <0.00050 <0.00050 0.13 <0.0010 <0.0050 0.0032 8.4 0.0042 0.4 0.00069 0.00073 <0.000010 <0.000010
0.00017 0.00037 <0.000010 <0.000010 0.00056 0.00055 <0.00050 <0.00050 0.13 <0.0010 <0.0050 0.0027 8.3 0.0035 0.42 0.00076 0.00073 <0.000010 <0.000010
0.00064 0.0025 <0.0000050 <0.0000050 0.00052 0.00062 <0.00050 <0.00050 0.066 <0.0010 <0.0050 0.0042 8.4 0.01 0.37 0.00048 0.00049 <0.000010 <0.000010
0.0033 0.0059 <0.0000050 <0.0000050 0.00092 0.00094 <0.00050 <0.00050 0.086 <0.0010 <0.0050 <0.0010 8.3 0.008 0.37 0.00079 0.00087 <0.000010 <0.000010
0.00062 0.0015 <0.0000050 <0.0000050 0.00068 0.00068 <0.00050 <0.00050 0.019 <0.0010 <0.0050 0.0029 8.4 0.0054 0.52 0.00047 0.00043 <0.000010 <0.000010
0.0001 0.00031 <0.0000050 <0.0000050 0.00065 0.00059 <0.00050 <0.00050 0.022 <0.0010 <0.0050 0.0017 8.4 0.0022 0.42 0.00069 0.00062 <0.000010 <0.000010
0.0021 0.0027 <0.0000050 <0.0000050 0.001 0.0010 <0.00050 <0.00050 0.078 <0.0010 <0.0050 0.0015 8.3 <0.0020 0.35 0.00072 0.00078 <0.000010 <0.000010
0.0002 0.00034 < 0.0000050 < 0.00000050 0.00058 0.00056 < 0.00050 < 0.00050 0.17 < 0.0010 < 0.0050 0.0032 8.3 0.0036 0.37 0.0008 0.00078 < 0.000010 < 0.000010
0.00045 0.0021 < 0.0000050 0.0000014 0.00061 0.00062 < 0.00050 < 0.00050 0.034 < 0.0010 < 0.0050 0.0041 8.3 0.0078 0.34 0.00052 0.00055 < 0.000010 < 0.000010
0.0018 0.012 < 0.0000050 0.00000098 0.00091 0.00093 < 0.00050 0.0005 0.12 < 0.0010 < 0.0050 0.0011 8.2 0.016 0.46 0.00083 0.00083 < 0.000010 < 0.000010
0.00027 0.0011 < 0.0000050 < 0.00000050 0.00063 0.00063 < 0.00050 < 0.00050 0.057 < 0.0010 < 0.0050 0.0031 8.2 0.0038 0.47 0.00056 0.00063 < 0.000010 < 0.000010
0.00027 0.00073 < 0.0000050 0.00000056 0.00057 0.00056 < 0.00050 < 0.00050 0.1 < 0.0010 < 0.0050 0.0023 8.3 0.0028 0.38 0.00069 0.00068 < 0.000010 < 0.000010
0.0012 0.0021 < 0.0000050 < 0.0000050 0.00097 0.001 < 0.00050 < 0.00050 0.071 < 0.0010 < 0.0050 < 0.0010 8.3 < 0.0020 0.36 0.00087 0.00083 < 0.000010 < 0.000010

<0.0001 0.00027 <0.000005 <0.0000005 0.00062 0.00062 <0.0005 <0.0005 0.22 <0.001 <0.005 0.0049 8.3 0.0071 0.38 0.0012 0.0010 <0.00001 <0.00001
0.00015 0.00057 <0.000005 0.0000011 0.00074 0.0008 <0.0005 <0.0005 0.012 <0.001 <0.005 0.0029 8.2 0.0094 0.43 0.00029 0.00025 <0.00001 <0.00001
0.0012 0.0035 <0.000005 0.0000031 0.00048 0.0005 0.00052 0.00069 0.098 <0.001 0.011 0.0087 8.3 0.02 0.38 0.0007 0.0006 <0.00001 0.00002
0.00095 0.0054 <0.000005 0.00000082 0.00094 0.00095 <0.0005 <0.0005 0.12 <0.001 <0.005 <0.001 8.4 0.0058 0.41 0.00086 0.00098 <0.00001 <0.00001
<0.0001 0.001 <0.000005 0.00000067 0.00088 0.00085 <0.0005 <0.0005 0.012 <0.001 0.0067 0.005 8.2 0.06 0.45 0.00019 0.00024 <0.00001 <0.00001
0.00036 0.0011 <0.000005 <0.0000005 0.00064 0.00068 <0.0005 <0.0005 0.011 <0.001 0.01 0.0027 8.4 0.0078 0.48 0.0006 0.00059 <0.00001 <0.00001
0.0021 0.0031 <0.000005 0.0000006 0.00096 0.00098 <0.0005 <0.0005 0.037 <0.001 0.0069 0.001 8.4 0.0059 0.38 0.00067 0.00064 <0.00001 <0.00001
0.00012 0.00035 <0.000005 0.00000059 0.0009 0.00087 <0.0005 <0.0005 0.015 <0.001 <0.005 0.0035 8.3 0.0045 0.49 0.00019 0.00019 <0.00001 <0.00001
<0.0001 0.00056 <0.000005 <0.0000005 0.00055 0.00054 <0.0005 <0.0005 0.0094 0.0011 <0.005 0.0016 8.4 0.0023 0.4 0.00058 0.00055 <0.00001 <0.00001
0.00061 0.0016 <0.000005 <0.0000005 0.0011 0.0011 <0.0005 <0.0005 0.037 <0.001 0.0089 <0.001 8.4 <0.002 0.38 0.00089 0.00087 <0.00001 <0.00001
<0.0001 0.00014 <0.000005 <0.0000005 0.00087 0.00096 <0.0005 <0.0005 0.04 <0.001 <0.005 0.0036 8.3 0.0046 0.45 0.00027 0.00029 <0.00001 <0.00001
<0.0001 0.00024 <0.000005 <0.0000005 0.00058 0.00055 <0.0005 <0.0005 0.2 <0.001 0.0099 0.0029 8.4 0.0038 0.37 0.00091 0.00098 <0.00001 <0.00001
0.0013 0.0015 <0.000005 <0.0000005 0.0009 0.0010 <0.0005 <0.0005 0.1 <0.001 <0.005 <0.001 8.2 <0.002 0.3 0.00093 0.00092 <0.00001 <0.00001
0.00035 0.0026 <0.000005 0.000002 0.00071 0.00072 <0.0005 <0.0005 0.018 <0.001 <0.005 0.0069 8.3 0.016 0.5 0.00024 0.00028 <0.00001 <0.00001
0.00039 0.0076 <0.000005 0.0000026 0.0006 0.00053 <0.0005 0.00062 0.13 <0.001 0.0067 0.0079 8.3 0.027 0.42 0.0008 0.00072 <0.00001 <0.00001
0.00023 0.012 <0.000005 0.000002 0.00095 0.00096 <0.0005 0.00085 0.15 <0.001 0.01 0.0015 8.5 0.026 0.54 0.001 0.00091 <0.00001 <0.00001
<0.0001 0.00073 <0.000005 0.00000064 0.00082 0.00079 <0.0005 <0.0005 0.13 <0.001 0.01 0.001 8.4 0.005 0.35 0.00087 0.00078 <0.00001 <0.00001
0.00015 0.0006 <0.000005 <0.0000005 0.00094 0.0009 <0.0005 <0.0005 0.019 <0.001 0.024 0.0041 8.4 0.0091 0.5 0.00018 0.00022 <0.00001 <0.00001
0.00031 0.00067 <0.000005 <0.0000005 0.00064 0.00068 <0.0005 <0.0005 0.024 <0.001 0.056 <0.001 8.4 0.0095 0.45 0.0006 0.00062 <0.00001 <0.00001
<0.0001 0.06 <0.000005 0.00000076 0.0011 0.00087 <0.0005 0.002 0.023 <0.001 0.014 <0.001 8.2 0.0086 0.6 0.00069 0.00071 <0.00001 0.000014
<0.0001 0.00017 <0.000005 <0.0000005 0.0013 0.0012 <0.0005 <0.0005 0.089 <0.001 0.026 <0.001 8.4 0.0043 0.36 0.0012 0.0013 <0.00001 <0.00001
<0.0001 0.00027 <0.000005 0.00000063 0.00089 0.00093 <0.0005 <0.0005 0.0088 <0.001 0.0081 0.0042 8.2 0.0037 0.42 0.00022 0.00023 <0.00001 <0.00001
0.0001 0.00026 <0.000005 <0.0000005 0.00059 0.00061 <0.0005 <0.0005 0.032 <0.001 0.026 0.0023 8.4 <0.002 0.36 0.00073 0.00069 <0.00001 <0.00001
0.00039 0.0027 <0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.054 <0.001 0.014 0.0022 8.3 <0.002 0.37 0.00091 0.00084 <0.00001 <0.00001
<0.0001 0.00012 <0.000005 <0.0000005 0.0012 0.0013 <0.0005 <0.0005 0.13 <0.001 0.023 0.0027 8.3 0.0026 0.39 0.0017 0.0015 <0.00001 <0.00001
0.00014 0.00024 <0.000005 <0.0000005 0.00085 0.00082 <0.0005 <0.0005 0.059 0.0011 0.0069 0.0033 8.2 0.0032 0.43 0.00027 0.00031 <0.00001 <0.00001
<0.0001 0.00027 <0.000005 <0.0000005 0.00054 0.00055 <0.0005 <0.0005 0.23 <0.001 <0.005 0.0058 8.3 0.0049 0.34 0.00094 0.00071 <0.00001 <0.00001
0.00034 0.00065 <0.000005 <0.0000005 0.0011 0.001 <0.0005 <0.0005 0.11 0.0015 <0.005 0.0023 8.2 0.0033 0.29 0.0011 0.001 <0.00001 <0.00001
<0.0001 <0.0001 <0.000005 <0.0000005 0.0013 0.0014 <0.0005 <0.0005 0.15 <0.001 0.005 0.0038 8.2 0.0034 0.4 0.0018 0.0019 <0.00001 <0.00001
0.00011 0.0012 <0.000005 0.0000008 0.00084 0.00084 <0.0005 <0.0005 0.0086 <0.001 <0.005 0.0041 8.2 0.0045 0.41 0.00027 0.00025 <0.00001 <0.00001
0.00013 0.0006 <0.000005 0.0000012 0.00051 0.00056 <0.0005 <0.0005 <0.005 <0.001 0.016 0.0032 8.3 0.0064 0.32 0.00078 0.00071 <0.00001 <0.00001
0.00013 0.0031 <0.000005 <0.0000005 0.001 0.00097 <0.0005 <0.0005 0.073 <0.001 0.011 <0.001 8.2 0.006 0.33 0.0011 0.001 <0.00001 <0.00001
<0.0001 0.00013 <0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.059 <0.001 <0.005 0.0019 8.2 0.0022 0.34 0.0013 0.0013 <0.00001 <0.00001
0.00021 0.00078 <0.000005 <0.0000005 0.001 0.00092 <0.0005 <0.0005 0.012 <0.001 <0.005 0.0047 8.4 0.0048 0.47 0.00024 0.0002 <0.00001 <0.00001
0.0003 0.00068 <0.000005 0.00000068 0.00064 0.00066 <0.0005 <0.0005 0.005 <0.001 0.021 <0.001 8.4 0.0026 0.4 0.0007 0.00063 <0.00001 <0.00001
0.00059 0.0023 <0.000005 <0.0000005 0.00096 0.00095 <0.0005 0.00066 0.036 <0.001 0.029 <0.001 8.3 <0.002 0.34 0.00086 0.00081 <0.00001 <0.00001
<0.0001 0.00017 <0.000005 <0.0000005 0.0012 0.0012 <0.0005 <0.0005 0.12 <0.001 0.0053 0.0016 8.3 0.0037 0.33 0.0014 0.0013 <0.00001 <0.00001
0.0001 0.00023 <0.000005 <0.0000005 0.00083 0.00085 <0.0005 <0.0005 0.019 <0.001 0.0053 0.0041 8.3 0.004 0.4 0.00026 0.00025 <0.00001 <0.00001

<0.0001 0.00047 <0.000005 <0.0000005 0.00052 0.00056 <0.0005 <0.0005 0.13 <0.001 0.019 0.0026 8.3 0.0031 0.34 0.001 0.00086 <0.00001 <0.00001
0.00054 0.0018 <0.000005 <0.0000005 0.00098 0.00098 <0.0005 <0.0005 0.075 <0.001 0.013 <0.001 8.3 <0.002 0.35 0.0011 0.00095 <0.00001 <0.00001
<0.0001 0.00069 <0.000005 <0.0000005 0.0013 0.0012 <0.0005 <0.0005 0.13 <0.001 0.015 0.0018 8.1 <0.002 0.35 0.0016 0.0016 <0.00001 <0.00001

0.0046 0.0064 <0.000010 <0.000010 0.001 0.0011 0.0095 0.0097 2.4 0.012 0.0055 0.001 8.4 0.005 1.4 0.0059 0.006 <0.000010 <0.000010
0.0024 0.0022 <0.000010 <0.000010 0.00079 0.00078 0.0007 0.00052 3.2 0.0013 <0.0050 <0.0010 8.3 0.0047 1.2 0.024 0.022 <0.000010 <0.000010
0.00035 0.0026 <0.000010 <0.000010 0.00092 0.00099 <0.00050 <0.00050 0.44 <0.0010 <0.0050 <0.0010 8.3 0.0043 0.37 0.0019 0.0019 <0.000010 <0.000010
0.0017 0.0021 <0.000010 <0.000010 0.00095 0.00098 0.0022 0.0023 13 0.0039 <0.0050 <0.0010 8.3 0.0036 1.2 0.051 0.052 <0.000010 <0.000010

0.000074 0.00021 <0.000010 <0.000010 0.0017 0.0017 0.0036 0.0036 15 0.003 <0.0050 <0.0010 8.3 0.0029 1.2 0.072 0.071 <0.000010 <0.000010
0.00053 0.0016 0.000005 0.000005 0.0005 0.00048 0.00075 0.00083 0.57 0.001 0.0084 0.0031 7.5 0.0081 0.55 0.019 0.018 0.00001 0.00001
0.0032 0.012 <0.0000050 <0.0000050 0.0013 0.0013 0.002 0.0024 7.4 0.0056 0.0095 0.0014 8.4 0.018 1.2 0.03 0.03 <0.000010 <0.000010
0.00072 0.0081 <0.0000050 <0.0000050 0.00095 0.00097 <0.00050 <0.00050 0.31 <0.0010 <0.0050 <0.0010 8.4 0.016 0.41 0.0017 0.0018 <0.000010 <0.000010
0.0011 0.0044 <0.0000050 <0.0000050 0.0011 0.0011 0.0019 0.002 7.5 0.0028 <0.0050 <0.0010 8.4 0.01 1.1 0.031 0.032 <0.000010 <0.000010
0.0008 0.0025 <0.0000050 <0.0000050 0.00078 0.00083 0.00064 0.001 0.24 <0.0010 <0.0050 0.031 8.3 0.048 0.87 0.0013 0.0014 <0.000010 <0.000010
0.0028 0.0051 <0.0000050 <0.0000050 0.00092 0.00092 0.00079 0.00079 0.87 0.0011 <0.0050 0.004 8.4 0.0082 0.99 0.029 0.028 <0.000010 <0.000010
0.0031 0.0069 <0.0000050 <0.0000050 0.0015 0.0015 0.0041 0.0043 8.2 0.0049 <0.0050 <0.0010 8.4 0.0027 1.8 0.057 0.057 <0.000010 <0.000010
0.00058 0.0078 <0.0000050 <0.0000050 0.00095 0.001 <0.00050 <0.00050 0.17 <0.0010 <0.0050 <0.0010 8.3 0.0077 0.42 0.0011 0.0012 <0.000010 <0.000010
0.0018 0.002 < 0.00000050 < 0.00000050 0.00097 0.00098 0.00066 0.00069 1.2 <0.0050 <0.0050 0.0058 8.4 0.0057 0.9 0.033 0.037 <0.000010 <0.000010
0.0013 0.0018 < 0.00000050 < 0.00000050 0.002 0.0021 0.0039 0.0041 5.9 <0.0050 <0.0050 0.0035 8.2 0.0036 1.3 0.024 0.025 <0.000010 <0.000010
0.00063 0.0013 <0.0000050 <0.0000050 0.00099 0.0011 <0.00050 <0.00050 0.46 <0.0010 <0.0050 0.0018 8.3 <0.0020 0.39 0.0015 0.0016 <0.000010 <0.000010
0.0011 0.0016 <0.0000050 <0.0000050 0.0009 0.00099 0.0012 0.0012 10 <0.0050 <0.0050 <0.0010 8.4 <0.0020 1.2 0.04 0.039 <0.000010 <0.000010

<0.00050 0.00077 <0.0000050 <0.0000050 0.0011 0.001 <0.0025 <0.0025 <0.0050 0.0012 0.0094 0.0012 8.0 0.017 1.2 0.0016 0.0016 <0.000050 <0.000050
<0.00050 <0.00050 <0.0000050 <0.0000050 0.001 0.0011 <0.0025 <0.0025 9.8 <0.0010 <0.0050 0.001 7.9 0.063 1.2 0.038 0.038 <0.000050 <0.000050
0.0012 0.0021 < 0.00000050 < 0.00000050 0.0015 0.0015 0.0025 0.0026 5.1 < 0.0050 < 0.0050 < 0.0010 8.1 0.0023 1.1 0.022 0.021 < 0.000010 < 0.000010
0.00026 0.00034 < 0.0000050 < 0.0000050 0.00094 0.00092 < 0.00050 < 0.00050 0.76 < 0.0010 < 0.0050 < 0.0010 8.2 < 0.0020 0.39 0.0023 0.0023 < 0.000010 < 0.000010
0.0058 0.0064 < 0.0000050 < 0.00000050 0.0016 0.0017 0.0034 0.0034 11 0.0098 < 0.0050 0.0011 8.3 < 0.0020 1.4 0.036 0.035 < 0.000010 < 0.000010
0.00048 0.0037 0.00000062 0.00000077 0.00074 0.00077 0.00097 0.0012 0.82 < 0.0010 < 0.0050 0.0054 8.3 0.01 0.87 0.031 0.031 < 0.000010 < 0.000010
0.00014 0.013 0.0000015 0.0000018 0.00064 0.00069 0.0014 0.0022 0.78 < 0.0010 < 0.0050 0.013 8.1 0.039 0.64 0.0036 0.0033 < 0.000010 0.000017
0.0013 0.018 < 0.0000050 0.0000016 0.00091 0.00092 < 0.00050 0.00067 0.41 < 0.0010 < 0.0050 < 0.0010 8.3 0.027 0.55 0.0023 0.002 < 0.000010 < 0.000010
0.0013 0.0045 <0.0000050 0.0000024 0.00087 0.00088 0.00079 0.0011 0.4 <0.0010 <0.0050 0.032 8.2 0.048 0.91 0.0017 0.0017 <0.000010 0.00001
0.00058 0.009 <0.0000050 0.000001 0.001 0.001 0.0016 0.002 5.9 0.0012 <0.0050 <0.0010 8.3 0.016 0.98 0.022 0.022 <0.000010 <0.000010
0.0054 0.0081 < 0.00000050 0.0000012 0.00092 0.00091 0.00074 0.0009 0.84 0.0016 0.0088 0.0064 8.3 0.012 0.98 0.031 0.032 < 0.000010 < 0.000010
0.0009 0.0014 < 0.00000050 0.00000085 0.0012 0.0012 0.0022 0.0024 6.5 < 0.0050 0.0073 0.004 8.1 0.0052 1.6 0.026 0.026 < 0.000010 < 0.000010
0.0045 0.0074 < 0.0000050 < 0.00000050 0.0013 0.0013 0.0049 0.0052 12 < 0.0050 < 0.0050 0.0011 8.4 0.0027 1.6 0.054 0.056 < 0.000010 < 0.000010
0.00045 0.0019 < 0.0000050 < 0.00000050 0.00091 0.00087 < 0.00050 < 0.00050 0.2 < 0.0010 < 0.0050 < 0.0010 8.2 0.0049 0.42 0.00098 0.0010 < 0.000010 < 0.000010
0.00092 0.002 < 0.0000050 < 0.00000050 0.0009 0.00097 0.0015 0.0015 9.6 0.0056 < 0.0050 < 0.0010 8.3 0.0061 1.2 0.034 0.037 < 0.000010 < 0.000010
0.0009 0.0018 < 0.0000050 < 0.00000050 0.0016 0.0015 0.0044 0.0046 8.6 < 0.0050 < 0.0050 0.0021 8.4 0.0027 1.4 0.027 0.027 < 0.000010 < 0.000010
0.0062 0.014 < 0.0000050 0.0000012 0.00097 0.00098 0.0073 0.0083 1.8 0.01 0.0076 0.0016 8.3 0.0063 1.3 0.0041 0.0044 < 0.000010 < 0.000010
0.0021 0.0033 < 0.0000005 0.00000085 0.00091 0.00093 0.00073 0.00087 1.0 < 0.0050 < 0.0050 0.0061 8.4 0.0079 1.0 0.032 0.032 < 0.000010 < 0.000010
0.001 0.0044 0.0000016 0.0000025 0.0006 0.00065 0.00078 0.0012 1.2 0.001 < 0.0050 0.0081 8.2 0.014 0.75 0.0054 0.006 < 0.000010 < 0.000010

0.00044 0.0027 < 0.0000050 < 0.0000050 0.0011 0.001 < 0.00050 0.00086 0.28 < 0.0010 < 0.0050 < 0.0010 8.3 < 0.0020 0.41 0.0014 0.0014 < 0.000010 < 0.000010
0.00072 0.0017 <0.000005 <0.000005 0.001 0.0011 0.0019 0.002 8.8 <0.005 <0.005 <0.001 8.3 0.0023 1.3 0.041 0.039 <0.00001 <0.00001
0.00047 0.0089 <0.0000050 0.0000057 0.0014 0.0014 0.00077 0.0017 0.47 0.0077 0.02 0.021 8.2 0.05 1.3 0.0024 0.0023 <0.000010 0.000015
0.00028 0.00083 <0.0000050 <0.00000050 0.0011 0.0011 0.0013 0.0015 7.9 <0.0050 <0.0050 <0.0010 8.4 <0.0020 1.1 0.029 0.029 <0.000010 <0.000010
0.002 0.0032 < 0.0000050 < 0.0000005 0.0014 0.0015 0.004 0.0038 7.3 < 0.0050 < 0.0050 0.0013 8.3 < 0.0020 1.1 0.024 0.023 < 0.000010 < 0.000010
0.011 0.013 <0.000005 <0.0000005 0.0014 0.0015 0.023 0.025 4.2 0.018 0.012 0.0022 8.3 0.0043 1.9 0.0079 0.0072 <0.00001 <0.00001

0.0024 0.0027 <0.0000005 <0.0000005 0.00091 0.00093 0.00074 0.00078 1.2 <0.001 0.0052 0.0068 8.3 0.0077 0.92 0.036 0.038 <0.00001 <0.00001
0.00068 0.002 <0.0000005 <0.0000005 0.0015 0.0015 0.0021 0.0025 3.5 <0.001 0.0075 0.0044 8.2 0.0056 1.2 0.016 0.016 <0.00001 <0.00001
0.008 0.01 <0.000005 <0.0000005 0.0017 0.0017 0.0097 0.01 20 0.02 0.0066 <0.001 8.3 0.0054 2.4 0.17 0.15 <0.00001 <0.00001

0.00012 0.00032 <0.000005 <0.0000005 0.00099 0.00099 <0.0005 <0.0005 0.45 <0.001 <0.005 0.001 8.2 <0.002 0.4 0.0018 0.0017 <0.00001 <0.00001
0.0012 0.0015 <0.000005 <0.0000005 0.00081 0.00084 0.0014 0.0013 13 <0.005 <0.005 0.0011 8.3 0.0039 1.2 0.057 0.051 <0.00001 <0.00001
0.0016 0.0022 <0.000005 <0.0000005 0.0022 0.0023 0.0039 0.0038 12 <0.005 <0.005 0.0024 8.3 0.0052 1.4 0.034 0.036 <0.00001 <0.00001
0.026 0.031 <0.000005 0.0000011 0.0013 0.0013 0.024 0.024 2.2 0.013 0.073 <0.001 8.2 0.018 1.4 0.0056 0.0048 <0.00001 <0.00001
0.024 0.034 <0.000005 0.0000013 0.0014 0.0017 0.022 0.027 2.3 0.013 0.052 <0.001 8.3 0.0098 1.9 0.0058 0.0061 <0.00001 <0.00001

0.0014 0.0034 0.00000061 0.0000013 0.00082 0.00086 0.001 0.0013 0.85 <0.001 <0.005 0.0044 8.3 0.016 1.0 0.035 0.03 <0.00001 <0.00001
0.0019 0.0085 0.0000012 0.0000032 0.00074 0.00066 0.0014 0.0019 1.1 0.0011 0.024 0.0041 8.1 0.033 0.78 0.0072 0.0064 <0.00001 <0.00001
0.0057 0.022 <0.000005 0.0000038 0.0012 0.0015 0.0041 0.0056 12 0.0045 0.026 0.0028 8.4 0.042 1.5 0.058 0.051 <0.00001 0.000025
0.00083 0.0062 <0.000005 0.00000073 0.00097 0.0011 <0.0005 <0.0005 0.5 <0.001 <0.005 <0.001 8.4 0.01 0.45 0.0024 0.0023 <0.00001 <0.00001
0.0032 0.014 <0.000005 0.0000047 0.0012 0.0014 0.0031 0.0048 6.7 <0.005 <0.005 0.0038 8.4 0.029 1.6 0.043 0.041 <0.00001 0.000021
0.0078 0.012 <0.0000050 0.0000041 0.0011 0.0013 0.0014 0.0018 0.54 0.0014 0.027 0.032 8.1 0.06 1.1 0.0013 0.0013 <0.000010 <0.000010
0.0013 0.0093 <0.0000050 0.0000013 0.0011 0.001 0.0012 0.0015 9.5 0.0047 <0.0050 0.0041 8.4 0.019 1.2 0.041 0.034 <0.000010 <0.000010
0.00081 0.0036 <0.000005 0.00000069 0.002 0.002 0.0052 0.0055 15 0.004 <0.005 0.0016 8.3 <0.002 1.6 0.046 0.041 <0.00001 <0.00001
0.0058 0.01 <0.000005 0.0000013 0.0015 0.0015 0.028 0.029 3.1 0.024 0.02 <0.001 8.5 0.009 1.7 0.0078 0.0075 <0.00001 <0.00001
0.0054 0.0057 0.0000006 0.0000012 0.00085 0.00085 0.00078 0.00093 0.79 <0.001 <0.005 0.0054 8.4 0.0072 0.87 0.033 0.035 <0.00001 <0.00001
0.0018 0.0022 <0.0000005 0.0000008 0.0012 0.0013 0.0019 0.0021 2.2 0.0032 0.0082 <0.001 8.4 0.0032 1.1 0.012 0.013 <0.00001 <0.00001
0.0054 0.0075 <0.000005 <0.0000005 0.0013 0.0013 0.0045 0.005 8.9 0.0041 0.0084 0.002 8.3 0.0071 1.8 0.065 0.063 <0.00001 <0.00001
0.0011 0.004 <0.000005 0.0000007 0.00099 0.001 <0.0005 <0.0005 0.19 <0.001 0.0063 <0.001 8.4 0.0086 0.42 0.0013 0.0012 <0.00001 <0.00001
0.0017 0.0023 <0.000005 0.0000005 0.00094 0.001 0.0025 0.0028 9.5 0.0072 0.0074 <0.001 8.4 0.005 1.3 0.047 0.044 <0.00001 <0.00001
0.00066 0.00087 <0.000005 0.0000005 0.0017 0.0016 0.0061 0.0059 10 0.0041 0.0067 0.0021 8.4 0.0052 1.2 0.041 0.036 <0.00001 <0.00001
0.002 0.0034 <0.000005 <0.0000005 0.0014 0.0014 0.016 0.017 3.7 0.0099 0.0075 <0.001 8.3 0.005 2.1 0.0092 0.0087 <0.00001 <0.00001

<0.0001 0.0057 <0.000005 <0.0000005 0.00089 0.00087 <0.0005 0.00078 0.86 <0.001 0.024 0.0048 8.5 0.0098 0.87 0.041 0.037 <0.00001 <0.00001
<0.0001 0.002 <0.000005 <0.0000005 0.00085 0.00092 <0.0005 0.00091 2.7 0.0017 0.025 0.0014 8.3 0.0029 1.1 0.019 0.018 <0.00001 <0.00001
0.0073 0.011 <0.000005 <0.0000005 0.0013 0.0013 0.0082 0.0088 15 0.0082 0.0051 <0.001 8.2 <0.002 2.1 0.14 0.12 <0.00001 <0.00001
0.00044 0.0011 <0.000005 <0.0000005 0.0011 0.0011 <0.0005 <0.0005 0.25 0.0022 <0.005 <0.001 8.4 <0.002 0.39 0.0014 0.0012 <0.00001 <0.00001
0.0013 0.0014 <0.000005 <0.0000005 0.00089 0.00092 0.0017 0.0018 11 0.0057 0.0067 <0.001 8.2 0.0026 1.2 0.067 0.0012 <0.00001 <0.00001
0.00066 0.0029 <0.0000050 0.000001 0.0018 0.0018 0.0011 0.0011 4.4 0.062 0.088 0.0063 8.3 0.011 1.6 0.0088 0.0012 <0.000010 <0.000010

<0.00010 0.00041 <0.0000050 <0.00000050 0.0011 0.0011 0.00095 0.0013 8.9 0.0041 <0.0050 <0.0010 8.2 <0.0020 1.2 0.044 0.0012 <0.000010 <0.000010
0.0011 0.0022 <0.000005 <0.0000005 0.0016 0.0016 0.0053 0.0057 9.6 0.0013 0.0066 <0.001 8.2 <0.002 1.5 0.042 0.0012 <0.00001 <0.00001
0.0046 0.0049 <0.000005 <0.0000005 0.0012 0.0013 0.014 0.014 4.1 0.012 0.0093 0.0015 8.4 0.0035 1.7 0.0087 0.0012 <0.00001 <0.00001
0.0007 0.00073 <0.000005 <0.0000005 0.00076 0.00078 0.0013 0.0013 1.1 <0.001 <0.005 0.0015 8.3 0.0026 0.58 0.0031 0.0012 <0.00001 <0.00001
0.0022 0.0028 <0.000005 <0.0000005 0.00097 0.00099 0.00054 0.00054 1.2 <0.001 0.016 0.0068 8.5 0.0089 0.85 0.042 0.0012 <0.00001 <0.00001

<0.0008 0.0012 <0.000005 <0.0000005 0.0014 0.0014 0.0042 0.0042 3.2 0.0014 0.012 0.0016 8.4 0.0039 1.2 0.02 0.0012 <0.00002 <0.00001
0.00017 0.00027 <0.000000005 <0.0005 0.001 0.0011 <0.0005 <0.0005 0.55 <0.001 <0.005 <0.001 8.1 <0.002 0.35 0.002 0.0012 <0.00001 <0.00001
0.00083 0.0012 <0.000025 <0.0000005 0.0011 0.0013 0.0012 0.0014 12 <0.005 <0.005 0.0013 8.3 0.0027 1.2 0.059 0.0012 <0.00001 <0.00001
0.00031 0.00015 <0.000005 <0.0000005 0.0019 0.0019 0.0043 0.0041 12 0.0013 0.0075 <0.001 8.3 0.0014 1.5 0.059 0.0012 <0.00002 <0.00001
0.016 0.035 <0.000005 0.0000013 0.0013 0.0014 0.021 0.022 1.7 0.011 0.048 0.0015 8.5 0.018 1.4 0.0048 0.0012 <0.00001 <0.00001

0.00065 0.0043 <0.000005 0.0000015 0.00064 0.00067 0.00084 0.0011 0.63 <0.001 0.012 0.0049 8.5 0.018 0.78 0.022 0.0012 <0.00001 <0.00001
0.001 0.015 <0.000005 0.0053 0.00071 0.00073 0.0015 0.0028 1.4 0.0013 0.0099 0.0092 8.3 0.053 1.0 0.0099 0.0012 <0.00001 0.000021

0.00015 0.028 <0.000000005 0.0034 0.00096 0.0011 <0.0005 0.0016 0.71 <0.001 0.0095 0.0016 8.4 0.055 0.77 0.0042 0.0012 <0.00001 0.000015
0.00065 0.029 <0.000005 0.0000085 0.0016 0.0017 0.0036 0.0065 4.8 0.0049 0.0085 0.0077 8.4 0.064 1.7 0.03 0.0012 <0.00001 0.000037
0.014 0.031 <0.0000050 0.0000076 0.0036 0.0036 0.0035 0.0056 8.5 0.088 0.17 0.028 8.1 0.07 1.8 0.014 0.0012 <0.000010 0.000021

0.00041 0.029 <0.0000050 0.0000038 0.0012 0.0012 0.0016 0.003 6.9 0.0036 0.0084 0.0014 8.4 0.051 1.2 0.031 0.0012 <0.000010 <0.000010
0.0003 0.0035 <0.000005 0.0000013 0.002 0.0018 0.0054 0.0055 9.6 0.0011 0.0061 0.0014 8.4 0.0065 1.2 0.044 0.0012 <0.00001 <0.00001
0.0096 0.02 <0.000005 <0.0000005 0.0024 0.0024 0.055 0.057 4.1 0.038 0.061 <0.001 8.2 0.0038 2.5 0.0077 0.0012 <0.00001 <0.00001
0.003 0.0053 <0.000005 <0.0000005 0.0014 0.0014 0.018 0.018 1.9 0.012 0.026 <0.001 8.4 0.0047 1.2 0.004 0.0012 <0.00001 <0.00001

0.0091 0.012 <0.000005 <0.0000005 0.00091 0.00098 <0.0005 0.00073 0.68 0.0025 0.018 <0.001 8.5 0.0052 0.92 0.033 0.0012 <0.00001 <0.00001
0.0014 0.0026 <0.000005 <0.0000005 0.0018 0.0019 0.0035 0.0055 3.2 0.0052 0.02 0.0015 8.4 0.0051 1.6 0.022 0.0012 <0.00001 <0.00001
0.0047 0.01 <0.000005 <0.0000005 0.0014 0.0013 0.0066 0.0067 11 0.0061 0.025 <0.001 8.4 0.0092 1.9 0.074 0.0012 <0.00001 <0.00001
0.00027 0.0033 <0.000000005 <0.0005 0.001 0.0011 <0.0005 0.00052 0.29 <0.001 0.012 <0.001 8.2 0.0058 0.39 0.0016 0.0012 <0.00001 <0.00001
0.00044 0.0024 <0.000005 <0.0000005 0.0016 0.0016 0.0026 0.0027 9.0 0.009 0.037 <0.001 8.3 0.0046 1.4 0.051 0.0012 <0.00001 <0.00001
0.00021 <0.0005 <0.000005 <0.0005 0.0016 0.0016 0.0069 0.0078 9.6 0.0047 0.016 <0.001 8.4 0.004 1.4 0.052 0.0012 <0.00001 <0.00001
0.023 0.027 <0.000005 <0.0000005 0.0031 0.0032 0.044 0.046 3.6 0.034 0.091 0.0029 8.4 0.0041 2.1 0.0067 0.0012 <0.00001 <0.00001

0.0019 0.0037 <0.000005 <0.0000005 0.00093 0.00095 0.00056 0.00066 0.84 <0.005 <0.005 0.0044 8.4 0.01 0.9 0.042 0.0012 <0.00001 <0.00001
0.00083 0.0016 <0.000005 <0.0000005 0.0014 0.0014 0.0052 0.0057 1.9 0.0012 <0.005 0.002 8.4 0.0047 1.1 0.014 0.0012 <0.00001 <0.00001
0.0053 0.0063 <0.000005 <0.0000005 0.00069 0.00071 0.00053 0.00063 20 <0.005 0.015 0.0015 8.3 0.0021 1.8 0.095 0.0012 <0.00001 <0.00001
0.00033 0.013 <0.000000005 <0.0005 0.0011 0.0011 <0.0005 <0.0005 0.35 <0.001 0.014 0.0014 8.4 <0.002 0.46 0.0017 0.0012 <0.00001 <0.00001
0.001 0.0015 <0.000005 <0.0000005 0.0013 0.0014 0.0018 0.002 11 <0.005 0.011 0.002 8.5 <0.002 1.3 0.063 0.0012 <0.00001 <0.00001

0.00015 0.0058 <0.0000050 0.00000089 0.0038 0.0038 0.0048 0.0057 19 0.037 0.036 0.0014 8.4 0.017 2.4 0.03 0.0012 <0.000010 <0.000010
0.00012 0.00036 <0.0000050 <0.00000050 0.0012 0.0012 0.0011 0.0012 8.6 0.0031 0.016 0.0022 8.4 0.012 1.2 0.05 0.0012 <0.000010 <0.000010
<0.0001 0.0005 <0.000005 <0.0005 0.0018 0.0018 0.0051 0.0054 8.6 <0.005 0.023 0.0018 8.4 <0.002 1.8 0.054 0.0012 <0.00001 <0.00001
0.0032 0.0041 <0.000005 <0.0000005 0.0021 0.002 0.012 0.013 3.3 0.012 0.0087 0.0024 8.2 0.0047 1.7 0.0094 0.0012 <0.00001 <0.00001
0.0025 0.003 <0.000005 <0.0000005 0.00099 0.00097 0.00051 0.00052 1.2 <0.001 0.014 0.0073 8.2 0.0082 0.84 0.048 0.0012 <0.00001 <0.00001
0.0012 0.0013 <0.000005 <0.0000005 0.00086 0.00088 0.00072 0.00072 2.0 0.0017 0.023 0.0039 8.2 0.0056 0.83 0.02 0.0012 <0.00001 <0.00001
0.0043 0.0049 <0.000005 <0.0000005 0.00067 0.00057 <0.0005 <0.0005 21 0.008 0.0084 0.0025 8.2 0.013 1.5 0.11 0.0012 <0.00001 <0.00001

<0.0001 0.00013 <0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.54 0.0019 0.0099 0.0011 8.1 <0.002 0.33 0.002 0.0012 <0.00001 <0.00001
0.00064 0.0012 <0.000005 <0.0000005 0.0012 0.0012 0.0017 0.0017 11 0.0086 0.0067 0.0019 8.2 0.0025 1.2 0.074 0.0012 <0.00001 <0.00001
0.00069 0.0018 <0.000005 0.00000076 0.0034 0.0033 0.0033 0.0034 16 0.0086 0.0099 0.031 8.2 0.026 2.1 0.022 0.0012 <0.00001 <0.00001
0.062 0.068 <0.000005 <0.0000005 0.0075 0.0074 0.0057 0.0059 7.5 <0.005 0.0077 <0.001 8.2 0.0057 2.0 0.034 0.0012 <0.00001 <0.00001

0.00016 0.0007 <0.000005 <0.0000005 0.0012 0.044 0.00063 0.00067 9.5 0.0019 0.0077 <0.001 8.3 <0.002 1.0 0.05 0.0012 <0.00001 <0.00001
0.0035 0.0039 <0.000005 <0.0000005 0.0033 0.0033 0.0029 0.0028 8.1 0.0085 <0.005 0.002 8.2 <0.002 1.3 0.038 0.0012 <0.00001 <0.00001
0.0034 0.0081 <0.000005 0.00000088 0.00098 0.00094 0.0079 0.0084 2.0 0.0026 0.015 <0.001 8.4 0.004 1.2 0.0086 0.0012 <0.00001 <0.00001
0.00057 0.0031 <0.000005 <0.0000005 0.00092 0.00096 0.00077 0.00082 0.86 <0.001 <0.005 0.0022 8.5 0.008 0.96 0.043 0.0012 <0.00001 <0.00001
0.00026 0.0021 <0.000005 0.0000012 0.00068 0.00072 0.00096 0.00097 0.61 <0.001 <0.005 <0.001 8.3 0.0047 0.66 0.0058 0.0012 <0.00001 <0.00001
0.0039 0.013 <0.000005 <0.0000005 0.00071 0.00081 0.0013 0.002 20 <0.005 0.008 <0.001 8.3 0.0039 2.0 0.095 0.0012 <0.00001 <0.00001
0.0049 0.0067 <0.000005 <0.0000005 0.0017 0.0019 0.0078 0.0085 12 0.0086 0.036 <0.001 8.4 0.0024 1.7 0.068 0.0012 <0.00001 <0.00001
0.00015 0.0027 <0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.56 0.0011 0.012 <0.001 8.2 0.0036 0.36 0.0029 0.0012 <0.00001 <0.00001
0.00077 0.0021 <0.000005 <0.0000005 0.0018 0.0018 0.0023 0.0025 9.6 0.007 0.034 <0.001 8.3 0.003 1.3 0.072 0.0012 <0.00001 <0.00001
0.00012 0.0046 <0.000005 0.0000012 0.0034 0.0031 0.0037 0.0045 12 0.015 0.022 <0.001 8.7 0.012 1.7 0.02 0.0012 <0.00001 <0.00001
0.00049 0.02 <0.000005 <0.0000005 0.0032 0.0036 0.0058 0.0064 13 <0.005 <0.005 0.0011 8.2 0.0033 1.6 0.044 0.0012 <0.00001 <0.00001
<0.0001 0.0026 <0.000005 <0.0000005 0.0012 0.046 0.00079 0.00094 9.7 0.0031 <0.005 <0.001 8.3 0.0037 1.1 0.047 0.0012 <0.00001 <0.00001
<0.0001 0.0041 <0.000005 <0.0000005 0.002 0.0022 0.0029 0.0031 8.5 0.001 0.02 0.001 8.3 0.0036 1.2 0.033 0.03 <0.00001 <0.00001
0.00049 0.0021 <0.000005 <0.0000005 0.0011 0.0011 <0.0005 0.00066 0.22 <0.001 0.0092 <0.001 8.3 <0.002 0.38 0.0016 0.0014 <0.00001 <0.00001
0.00017 0.0013 <0.000005 0.00000089 0.0037 0.0036 0.0062 0.0074 16 0.058 0.038 <0.001 8.4 0.019 2.2 0.034 0.033 <0.00001 <0.00001
0.0065 0.021 <0.000005 0.00000081 0.001 0.0011 0.019 0.021 2.9 0.0037 0.0072 <0.001 8.4 0.018 2.0 0.012 0.0093 <0.00001 <0.00001
0.0057 0.0057 <0.000005 <0.0000005 0.00094 0.001 <0.0005 0.00055 0.96 0.001 0.0066 0.0065 8.3 0.0058 0.82 0.041 0.04 <0.00001 <0.00001
0.0012 0.0015 <0.000005 <0.0000005 0.00093 0.001 0.0016 0.0016 1.8 0.0014 0.01 0.0038 8.3 0.0035 0.94 0.015 0.014 <0.00001 <0.00001
0.00015 0.018 <0.000005 0.0000024 0.00067 0.00063 0.00072 0.0012 19 <0.005 0.016 0.0014 8.3 0.065 1.7 0.082 0.077 <0.00001 <0.00001
0.0017 0.007 <0.000005 <0.0000005 0.0018 0.0019 0.0086 0.0098 17 0.011 0.059 <0.001 8.3 0.0021 2.3 0.12 0.13 <0.00001 <0.00001
0.00029 0.00052 <0.000005 <0.0000005 0.001 0.0011 <0.0005 <0.0005 0.73 <0.001 0.0055 <0.001 8.2 <0.002 0.44 0.0028 0.0024 <0.00001 <0.00001
0.0015 0.0017 <0.000005 <0.0000005 0.0009 0.00089 0.001 0.0012 10 0.0032 <0.005 <0.001 8.3 <0.002 1.3 0.055 0.053 <0.00001 <0.00001
0.00065 0.0012 <0.000005 0.00000067 0.004 0.0041 0.0058 0.0059 27 0.019 0.097 0.026 8.2 0.026 2.4 0.053 0.048 <0.00001 <0.00001
0.044 0.048 <0.000005 <0.0000005 0.0057 0.0058 0.007 0.0074 12 <0.005 0.012 0.0018 8.2 0.005 1.9 0.047 0.04 <0.00001 <0.00001

0.00033 0.0022 <0.000005 <0.0000005 0.0013 0.039 0.0008 0.0009 8.8 0.0019 0.023 0.0011 8.3 <0.002 1.1 0.041 0.039 <0.00001 <0.00001
0.0046 0.012 <0.000005 <0.0000005 0.003 0.0028 0.0037 0.004 8.5 <0.001 0.014 0.0012 8.2 0.0034 1.3 0.038 0.034 <0.00001 <0.00001

0.001 0.0015 0.00001 0.00001 0.00063 0.00065 0.0006 0.00064 0.8 0.001 0.005 0.0035 7.4 0.0047 0.62 0.022 0.022 0.00001 0.00001
0.0019 0.0027 <0.000010 <0.000010 0.0028 0.0029 0.031 0.032 30 <0.020 <0.0050 <0.0010 8.3 0.0021 4.0 0.49 0.5 <0.000020 <0.000020
0.0035 0.011 <0.0000050 0.0000084 0.00076 0.00081 0.0062 0.0076 1.2 0.0029 <0.0050 <0.0010 8.4 0.017 0.98 0.0043 0.0043 <0.000010 <0.000010
0.0003 0.01 <0.0000050 <0.0000050 0.00059 0.00054 0.00077 0.0014 0.81 <0.0010 <0.0050 <0.0010 8.1 0.037 0.67 0.0052 0.005 <0.000010 0.000017
0.0001 0.0003 <0.0000050 <0.0000050 0.0017 0.0017 0.0088 0.0092 12 <0.0020 <0.0050 0.0025 8.3 0.0034 1.3 0.05 0.05 <0.000010 <0.000010
0.0025 0.0026 <0.0000050 <0.0000050 0.0011 0.0011 0.0013 0.0017 6.7 0.0037 <0.0050 0.0012 8.5 0.0076 1.0 0.026 0.027 <0.000010 <0.000010
0.00016 0.00051 <0.0000050 <0.0000050 0.0011 0.0012 0.0036 0.0036 5.8 0.0014 <0.0050 0.0027 8.4 0.0056 0.82 0.025 0.025 <0.000010 <0.000010
0.0018 0.0032 <0.0000050 <0.0000050 0.001 0.0011 0.013 0.013 2.5 0.0088 <0.0050 <0.0010 8.4 0.003 1.5 0.0062 0.0064 <0.000010 <0.000010
0.00067 0.002 <0.0000050 <0.0000050 0.0022 0.0022 0.0047 0.0048 5.7 0.0027 0.01 0.0027 8.1 0.0052 1.5 0.023 0.023 <0.000010 <0.000010
0.00089 0.0023 <0.0000050 <0.0000050 0.00099 0.0010 0.0016 0.0017 9.1 0.0046 0.0071 <0.0010 8.3 0.0036 1.2 0.035 0.036 <0.000010 <0.000010
0.0002 0.00054 <0.0000050 <0.0000050 0.0014 0.0015 0.0047 0.005 7.2 <0.0020 <0.0050 0.0018 8.4 0.0029 1.1 0.037 0.04 <0.000010 <0.000010
0.00064 0.0012 <0.0000050 <0.0000050 0.00092 0.00096 0.0059 0.006 2.2 <0.0050 <0.0050 <0.0010 8.3 <0.0020 1.5 0.006 0.0058 <0.000010 <0.000010
0.0076 0.0081 <0.0000050 <0.0000050 0.0015 0.0014 0.0068 0.0066 15 <0.0050 <0.0050 <0.0010 8.3 <0.0020 1.9 0.078 0.076 <0.000010 <0.000010

<0.00050 <0.00050 <0.0000050 <0.0000050 0.0017 0.0016 0.0065 0.0071 13 0.003 <0.0050 <0.0010 8.3 <0.0050 1.4 0.052 0.054 <0.000050 <0.000050
0.0045 0.0052 < 0.0000050 < 0.0000050 0.0010 0.0010 0.0094 0.0098 2.9 0.012 < 0.0050 < 0.0010 8.3 < 0.0020 1.6 0.0054 0.0058 < 0.000010 < 0.000010
0.0013 0.0016 < 0.00000050 < 0.00000050 0.00092 0.00092 0.00062 < 0.0010 1.2 < 0.0050 < 0.0050 0.0041 8.3 0.0045 0.86 0.04 0.037 < 0.000010 < 0.000010
0.0068 0.0075 < 0.0000050 < 0.00000050 0.0017 0.0018 0.013 0.013 28 < 0.010 < 0.0050 < 0.0010 8.2 < 0.0020 2.5 0.21 0.21 < 0.000010 < 0.000010
0.001 0.0012 < 0.0000050 < 0.0000050 0.00084 0.00086 0.0014 0.0014 13 < 0.0050 < 0.0050 < 0.0010 8.3 < 0.0020 1.1 0.052 0.05 < 0.000010 < 0.000010

0.0062 0.019 < 0.0000050 0.0000011 0.00076 0.00074 0.011 0.011 2.0 0.0037 0.0074 0.0028 8.2 0.022 1.1 0.0062 0.0057 < 0.000010 < 0.000010
0.0028 0.0097 < 0.0000050 0.0000012 0.0012 0.0013 0.0021 0.003 7.4 0.0033 0.0086 0.0029 8.3 0.013 1.2 0.032 0.032 < 0.000010 < 0.000010
0.0015 0.0056 < 0.0000050 0.0000025 0.001 0.001 0.0019 0.0022 6.5 0.0025 < 0.0050 0.002 8.3 0.013 1.1 0.028 0.029 < 0.000010 < 0.000010
0.0016 0.0033 < 0.0000050 0.00000069 0.0014 0.0014 0.0045 0.0048 6.3 < 0.0010 < 0.0050 < 0.0010 8.3 0.0027 0.99 0.018 0.019 < 0.000010 < 0.000010
0.00052 0.0013 < 0.0000050 < 0.00000050 0.0011 0.0012 0.012 0.013 2.7 < 0.0050 < 0.0050 < 0.0010 8.4 < 0.0020 1.7 0.0059 0.006 < 0.000010 < 0.000010
0.0063 0.0083 < 0.0000050 < 0.0000005 0.0012 0.0012 0.0045 0.0047 10 < 0.0050 < 0.0050 < 0.0010 8.4 < 0.0020 1.4 0.054 0.051 < 0.000010 < 0.000010
0.012 0.012 <0.000005 <0.0000005 0.0017 0.0017 0.0099 0.0096 20 0.0028 0.017 <0.001 8.2 0.0024 2.5 0.17 0.17 <0.00001 <0.00001

0.0015 0.023 <0.000005 0.000003 0.0014 0.0014 0.0053 0.0067 8.1 0.0036 0.0085 0.0019 8.4 0.031 1.3 0.046 0.044 <0.00001 0.000012
0.0003 0.0022 <0.000005 <0.0000005 0.0024 0.0023 0.044 0.046 29 0.0052 0.025 <0.001 7.9 0.0058 4.9 0.64 0.63 <0.00002 <0.00002

0.00053 0.00044 <0.000005 <0.0000005 0.0031 0.0029 0.04 0.034 29 0.013 0.0078 0.003 8.0 0.0028 4.2 0.65 0.53 <0.00002 <0.00002
0.0017 0.0037 <0.000005 <0.0000005 0.0011 0.0011 0.018 0.017 2.4 0.0043 <0.005 <0.001 8.4 0.0022 1.7 0.0098 0.0084 <0.00001 <0.00001
0.0027 0.0051 <0.000005 <0.0000005 0.00098 0.00086 0.00064 0.00068 0.64 0.0013 0.0089 0.0034 8.4 0.0085 0.88 0.038 0.031 <0.00001 <0.00001
0.00061 0.0021 <0.000005 <0.0000005 0.00096 0.00079 0.0011 0.0011 1.2 0.0024 0.013 0.0016 8.5 0.0026 0.82 0.013 0.011 <0.00001 <0.00001
0.0035 0.0042 <0.000005 <0.0000005 0.0011 0.0011 0.0017 0.0019 14 0.0045 0.011 <0.001 8.4 <0.002 1.8 0.069 0.057 <0.00001 <0.00001
0.0027 0.0046 <0.000005 <0.0000005 0.0014 0.0014 0.0034 0.0034 7.9 0.0064 0.041 <0.001 8.4 0.005 1.6 0.051 0.042 <0.00001 <0.00001
0.00068 0.0023 <0.000005 <0.0000005 0.0014 0.0013 0.0013 0.0017 8.0 0.0062 0.0078 <0.001 8.4 <0.002 1.3 0.048 0.043 <0.00001 <0.00001
0.021 0.026 <0.000005 <0.0000005 0.0036 0.0037 0.0084 0.0085 9.1 <0.001 0.0087 0.0019 8.1 <0.002 1.6 0.034 0.028 <0.00001 <0.00001

0.00028 0.0013 <0.000005 <0.0000005 0.0012 0.03 0.0008 0.00096 7.4 0.0043 0.0056 <0.001 8.3 0.0029 1.2 0.037 0.03 <0.00001 <0.00001
0.0031 0.0063 <0.000005 <0.0000005 0.0021 0.0021 0.0041 0.0044 6.7 0.0011 0.0062 0.0014 8.2 <0.002 1.1 0.029 0.024 <0.00001 <0.00001
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Table D-2: P. subcapitata Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 EV_MC2
2015 Q1 GH_ERC
2015 Q1 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q2 EV_HC1
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_DCDS
2015 Q3 EV_HC1
2015 Q3 FR_FRCP1
2015 Q3 GH_ERC
2015 Q4 EV_HC1
2015 Q4 EV_MC2
2015 Q4 GH_ERC
2015 Q4 GH_FR1
2015 Q4 LC_DCDS
2015 Q4 LC_LC5
2016 Q1 EV_MC2
2016 Q1 GH_ERC
2016 Q1 LC_LCDSSLCC
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 LC_DCDS
2016 Q2 LC_LC5
2016 Q3 EV_HC1
2016 Q3 EV_MC2
2016 Q3 FR_FRCP1
2016 Q3 GH_ERC
2016 Q3 GH_FR1
2016 Q3 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q4 EV_HC1
2016 Q4 EV_MC2
2016 Q4 GH_ERC
2016 Q4 GH_FR1
2016 Q4 LC_DCDS
2016 Q4 LC_LC5
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q1 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_ERC
2017 Q1 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_ERC
2017 Q2 GH_FR1
2017 Q2 LC_DCDS
2017 Q2 LC_LC5
2017 Q2 LC_LCDSSLCC
2017 Q3 CM_MC2
2017 Q3 EV_HC1
2017 Q3 EV_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_ERC
2017 Q3 GH_FR1
2017 Q3 LC_LCDSSLCC
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_DCDS
2017 Q4 LC_LC5
2017 Q4 LC_LCDSSLCC
2018 Q1 CM_MC2
2018 Q1 CM_MC3
2018 Q1 EV_HC1
2018 Q1 EV_MC2
2018 Q1 GH_ERC
2018 Q1 GH_FR1
2018 Q1 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_DCDS
2018 Q2 LC_LC5
2018 Q2 LC_LCDSSLCC
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q3 EV_HC1
2018 Q3 EV_MC2
2018 Q3 FR_FRCP1
2018 Q3 GH_ERC
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 FR_FRABCH
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2018 Q4 LC_DCDS
2018 Q4 LC_LC5
2018 Q4 LC_LCDSSLCC
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 FR_FRABCH
2019 Q1 GH_ERC
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRABCH
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 GH_FR1
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q3 GH_ERC
2019 Q3 LC_DCDS
2019 Q4 CM_MC2
2019 Q4 EV_HC1
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 GH_FR1
2019 Q4 LC_DCDS
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 EV_HC1
2015 Q1 FR_FRCP1
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 LC_LC3
2015 Q2 LC_LC5
2015 Q2 LC_LCDSSLCC
2015 Q3 CM_MC2
2015 Q3 EV_MC2
2015 Q3 GH_FR1
2015 Q3 LC_LCDSSLCC
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q3 CM_MC2
2016 Q4 FR_FRCP1
2018 Q1 FR_FRCP1
2018 Q2 FR_FRCP1
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response (2019)
2019 Q1 FR_FRCP1
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_FR1
2019 Q3 LC_LC3
2019 Q3 LC_LC5
2019 Q3 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

SODIUM-T-mg/l STRONTIUM-D-
mg/l

STRONTIUM-T-
mg/l

SULFATE (AS 
SO4)-D-mg/l

THALLIUM-D-
mg/l

THALLIUM-T-
mg/l TIN-D-mg/l TIN-T-mg/l TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS, LAB-N-
mg/l

TURBIDITY, LAB-
N-ntu URANIUM-D-mg/l URANIUM-T-mg/l VANADIUM-D-

mg/l
VANADIUM-T-

mg/l

0.77 0.088 0.091 47 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 229 <0.050 0.69 <1.0 0.13 0.00047 0.00047 <0.0010 <0.0010
0.77 0.088 0.091 47 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 229 <0.050 0.69 <1.0 0.13 0.00047 0.00047 <0.0010 <0.0010
0.72 0.089 0.092 46 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 222 <0.050 <0.50 <1.0 0.33 0.00047 0.00047 <0.0010 <0.0010
0.56 0.061 0.066 15 <0.000010 0.00001 <0.00010 <0.00010 <0.010 <0.010 147 0.1 2.1 2.4 1.5 0.00031 0.00033 <0.00050 <0.00050
0.73 0.2 0.21 18 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 191 0.067 1.8 4.4 3.9 0.00079 0.00078 <0.00050 0.00051
0.69 0.093 0.093 32 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 211 0.08 1.0 1.1 0.2 0.00042 0.00042 <0.00050 <0.00050
0.69 0.095 0.091 48 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 215 0.095 0.6 <1.0 0.26 0.00047 0.00044 <0.00050 <0.00050
0.67 0.21 0.22 22 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 171 <0.050 <0.50 <1.0 0.26 0.00071 0.00072 <0.00050 <0.00050
0.68 0.089 0.09 50 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.011 0.011 244 < 0.050 < 0.50 < 1.0 0.17 0.0005 0.00049 < 0.00050 < 0.00050
0.63 0.063 0.065 13 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 135 0.086 2.8 1.9 1.6 0.00032 0.00033 < 0.00050 0.00051
0.75 0.2 0.2 17 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 174 0.077 2.2 15 4.7 0.00076 0.00079 < 0.00050 0.001
0.68 0.095 0.098 35 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 222 0.077 0.92 1.2 0.22 0.00042 0.00044 < 0.00050 < 0.00050
0.7 0.093 0.095 40 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 204 0.069 1.1 < 1.0 0.85 0.00044 0.00046 < 0.00050 < 0.00050

0.61 0.24 0.24 23 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 167 < 0.050 0.62 < 1.0 0.38 0.00076 0.00079 < 0.00050 < 0.00050
0.77 0.097 0.097 45 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 194 <0.05 1.0 <1 0.25 0.00046 0.00048 <0.0005 <0.0005
2.7 0.14 0.14 11 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 148 0.098 1.9 <1 0.41 0.00018 0.0002 <0.0005 <0.0005

0.62 0.064 0.062 22 <0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01 143 0.18 3.7 4.4 4.7 0.00035 0.00034 0.00053 0.001
0.73 0.21 0.21 21 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 180 0.068 1.1 6.2 3.8 0.00079 0.00079 <0.0005 0.00061
2.0 0.14 0.13 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 162 0.1 1.2 <1 0.37 0.0002 0.00019 <0.0005 <0.0005

0.69 0.088 0.09 32 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 164 0.078 2.7 1.1 0.36 0.00037 0.00038 <0.0005 <0.0005
0.6 0.19 0.19 15 <0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01 148 0.12 0.91 1.4 0.81 0.00053 0.00058 <0.0005 <0.0005
2.9 0.16 0.16 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 166 <0.2 1.4 2.4 1.3 0.00023 0.00023 <0.0005 <0.0005

0.72 0.1 0.095 44 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 221 <0.05 1.0 1.2 0.45 0.00051 0.00045 <0.0005 <0.0005
0.7 0.21 0.21 18 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 174 <0.05 0.91 <1 0.38 0.00077 0.00072 <0.0005 <0.0005
3.5 0.16 0.17 17 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 182 <0.2 0.81 <1 0.22 0.00024 0.00024 <0.0005 <0.0005

0.67 0.099 0.093 49 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 216 0.064 0.59 <1 0.14 0.00054 0.00049 <0.0005 <0.0005
0.72 0.2 0.22 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 186 <0.05 <0.5 <1 0.13 0.00077 0.00079 <0.0005 <0.0005
2.4 0.13 0.12 10 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 134 0.092 3.4 4.5 2.4 0.00018 0.0002 <0.0005 <0.0005

0.56 0.072 0.066 16 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 114 0.13 3.0 7.4 3.8 0.00033 0.00035 <0.0005 0.00065
0.76 0.2 0.2 19 <0.00001 0.00001 <0.0001 <0.0001 <0.01 <0.01 186 0.2 1.9 17 14 0.00072 0.00075 <0.0005 0.0013
0.81 0.13 0.12 25 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 176 0.13 2.1 1.6 0.63 0.001 0.0011 <0.0005 <0.0005
2.6 0.15 0.14 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 174 0.052 1.5 <1 0.24 0.00023 0.00023 <0.0005 <0.0005

0.67 0.1 0.095 35 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 222 0.24 2.4 <1 0.22 0.00045 0.00043 <0.0005 <0.0005
0.64 0.21 0.21 16 <0.00001 0.000028 <0.0001 <0.0001 <0.01 <0.01 179 0.057 1.6 6.9 0.61 0.00064 0.00081 <0.0005 0.0031
0.8 0.16 0.14 48 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 233 <0.05 1.9 <1 0.13 0.0016 0.0016 <0.0005 <0.0005
3.2 0.13 0.13 14 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 127 0.091 2.2 <1 0.29 0.00025 0.00023 <0.0005 <0.0005

0.69 0.097 0.097 44 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 195 0.079 0.66 <1 0.19 0.00053 0.0005 <0.0005 <0.0005
0.72 0.21 0.21 21 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 168 0.24 <0.5 <1 0.28 0.00077 0.00077 <0.0005 <0.0005
0.89 0.16 0.16 57 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 214 <0.05 0.65 <1 0.27 0.0018 0.0019 <0.0005 <0.0005
3.3 0.16 0.15 17 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 209 <0.05 0.62 <1 0.26 0.00023 0.00023 <0.0005 <0.0005

0.69 0.11 0.11 49 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 249 <0.05 0.63 <1 0.51 0.00049 0.00047 <0.0005 <0.0005
0.64 0.22 0.22 24 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 181 <0.05 <0.5 <1 0.45 0.00078 0.00075 <0.0005 <0.0005
1.2 0.19 0.2 82 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 277 <0.05 0.71 <1 0.45 0.0017 0.002 <0.0005 <0.0005
2.8 0.13 0.13 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 167 <0.05 7.4 1.3 0.77 0.00022 0.00021 <0.0005 <0.0005

0.66 0.065 0.072 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 164 0.058 1.8 <1 1.4 0.00038 0.00041 <0.0005 <0.0005
0.7 0.22 0.21 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 174 0.064 0.86 5.0 3.2 0.00072 0.00077 <0.0005 <0.0005
0.8 0.14 0.15 46 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 197 <0.05 0.77 <1 0.68 0.0013 0.0013 <0.0005 <0.0005
3.0 0.15 0.16 13 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 135 <0.05 0.95 <1 0.25 0.00027 0.00024 <0.0005 <0.0005

0.69 0.095 0.1 28 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 190 0.057 1.2 1.1 0.55 0.00051 0.00047 <0.0005 <0.0005
0.64 0.21 0.21 16 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 154 0.079 0.79 1.1 0.51 0.00065 0.0007 <0.0005 <0.0005
0.72 0.13 0.14 41 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 205 <0.05 0.84 <1 0.24 0.0013 0.0013 <0.0005 <0.0005
3.1 0.14 0.13 14 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 171 <0.05 0.76 <1 0.16 0.00023 0.00025 <0.0005 <0.0005

0.66 0.085 0.092 43 <0.00001 <0.00001 <0.0001 0.00014 <0.01 <0.01 188 0.064 0.67 1.4 0.17 0.0005 0.00049 <0.0005 <0.0005
0.7 0.21 0.21 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 178 0.054 <0.5 1.4 0.64 0.00073 0.00073 <0.0005 <0.0005

0.94 0.16 0.16 61 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 230 0.054 1.0 <1 0.14 0.0017 0.0017 <0.0005 <0.0005

10 0.29 0.3 249 0.000014 <0.000010 <0.00010 <0.00010 <0.010 <0.010 551 <0.050 0.82 1.7 0.53 0.0022 0.0023 <0.0010 <0.0010
5.7 0.19 0.2 147 <0.000010 <0.000010 0.00018 <0.00010 0.014 0.013 438 0.13 1.2 1.2 0.31 0.0013 0.0012 <0.0010 <0.0010

0.95 0.2 0.21 30 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 203 <0.050 0.5 2.6 0.41 0.00081 0.00084 <0.0010 <0.0010
2.4 0.16 0.16 233 <0.000010 <0.000010 <0.00010 <0.00010 0.011 0.011 621 <0.050 1.1 <1.0 0.18 0.0022 0.0022 <0.0010 <0.0010
5.9 0.23 0.23 283 <0.000010 <0.000010 <0.00010 <0.00010 0.014 0.013 690 <0.050 0.9 <1.0 0.29 0.0039 0.004 <0.0010 <0.0010

0.82 0.062 0.061 79 0.00001 0.00001 0.0001 0.0001 0.01 0.01 233 0.13 1.4 2.6 1.2 0.0012 0.0012 0.0005 0.0005
1.2 0.11 0.11 126 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 372 <0.050 2.2 7.7 2.0 0.0015 0.0016 <0.00050 0.00054

0.97 0.21 0.21 25 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 203 0.12 1.3 7.0 1.6 0.00083 0.00084 <0.00050 0.0007
1.7 0.12 0.12 136 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 398 <0.050 1.6 3.6 2.2 0.0016 0.0016 <0.00050 <0.00050

0.58 0.032 0.033 8.7 <0.000010 0.000012 <0.00010 <0.00010 <0.010 <0.010 114 0.14 2.9 3.9 11 0.00018 0.0002 0.0013 0.0021
1.5 0.11 0.11 165 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 479 0.073 1.6 2.3 0.77 0.0023 0.0023 <0.00050 <0.00050
1.6 0.13 0.13 234 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 566 0.14 0.93 2.6 0.47 0.0027 0.0028 <0.00050 <0.00050

0.74 0.19 0.2 20 <0.000010 <0.000010 <0.00010 0.00016 <0.010 <0.010 179 <0.050 0.79 5.1 1.3 0.00065 0.00071 <0.00050 0.00058
1.7 0.13 0.13 218 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 529 0.096 0.74 <1.0 0.29 0.0026 0.0027 <0.00050 <0.00050
4.8 0.23 0.23 183 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 492 0.14 0.7 1.0 0.36 0.0019 0.0019 <0.00050 <0.00050

0.94 0.22 0.23 37 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 214 <0.050 0.52 <1.0 0.26 0.00077 0.00081 <0.00050 <0.00050
2.2 0.14 0.15 189 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 520 0.091 0.57 <1.0 0.3 0.0019 0.0019 <0.00050 <0.00050

0.73 0.047 0.049 13 <0.000050 <0.000050 <0.00050 <0.00050 <0.010 <0.010 140 <0.050 2.7 4.2 1.9 0.00031 0.00033 <0.0025 <0.0025
3.1 0.17 0.17 178 <0.000050 <0.000050 <0.00050 <0.00050 <0.010 <0.010 440 <0.050 1.2 <1.0 0.35 0.0021 0.0021 <0.0025 <0.0025
4.9 0.2 0.21 174 < 0.000010 0.00001 < 0.00010 < 0.00010 0.015 0.016 482 0.11 0.77 < 1.0 0.77 0.0017 0.0017 < 0.00050 < 0.00050
1.0 0.24 0.24 61 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.012 0.012 256 < 0.050 < 0.50 < 1.0 0.24 0.00099 0.00095 < 0.00050 < 0.00050
6.9 0.23 0.24 303 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.017 0.018 713 0.07 < 0.50 < 1.0 0.35 0.0039 0.0039 < 0.00050 < 0.00050
1.3 0.096 0.099 120 < 0.000010 0.000014 < 0.00010 < 0.00010 0.013 0.015 378 0.19 2.5 5.9 3.1 0.002 0.0021 < 0.00050 0.00077
1.7 0.088 0.092 36 < 0.000010 0.000023 < 0.00010 < 0.00010 < 0.010 0.015 165 0.2 3.3 25 11 0.00052 0.00058 < 0.00050 0.0019

0.94 0.21 0.2 33 < 0.000010 0.000014 < 0.00010 < 0.00010 < 0.010 < 0.010 191 0.19 2.2 23 5.7 0.00085 0.00085 < 0.00050 0.0014
0.46 0.033 0.033 8.0 <0.000010 0.000015 <0.00010 <0.00010 <0.010 0.01 114 0.13 3.1 6.5 9.3 0.00019 0.0002 0.0014 0.0024
2.0 0.11 0.12 105 <0.000010 <0.000010 <0.00010 <0.00010 0.013 0.014 359 0.22 2.2 16 4.2 0.0016 0.0016 <0.00050 0.00063
1.6 0.12 0.12 176 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 496 0.096 1.5 2.7 2.6 0.0023 0.0023 < 0.00050 < 0.00050
6.6 0.23 0.24 214 0.000011 0.000012 < 0.00010 < 0.00010 < 0.010 < 0.010 570 0.14 0.96 < 1.0 0.3 0.0015 0.0015 < 0.00050 < 0.00050
1.6 0.14 0.14 249 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 611 0.17 1.3 1.4 0.36 0.003 0.003 < 0.00050 < 0.00050
0.7 0.21 0.2 26 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 195 0.055 0.65 < 1.0 1.1 0.0007 0.00067 < 0.00050 < 0.00050
1.9 0.13 0.14 168 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 477 0.15 1.3 < 1.0 0.43 0.002 0.002 < 0.00050 < 0.00050
5.1 0.2 0.19 187 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 508 < 0.050 0.52 < 1.0 0.28 0.0029 0.0024 < 0.00050 < 0.00050
6.7 0.22 0.22 178 0.00001 0.000017 < 0.00010 < 0.00010 < 0.010 < 0.010 451 0.15 2.4 9.1 3.8 0.0017 0.0017 < 0.00050 < 0.00050
1.9 0.13 0.13 193 < 0.000010 0.00001 < 0.00010 < 0.00010 < 0.010 < 0.010 480 0.1 1.7 1.8 2.3 0.0026 0.0026 < 0.00050 < 0.00050
2.7 0.11 0.12 63 < 0.000010 0.000015 < 0.00010 < 0.00010 < 0.010 < 0.010 228 0.2 3.4 6.8 5.5 0.00062 0.00066 < 0.00050 0.0011

0.85 0.25 0.24 32 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 203 < 0.050 0.8 3.4 1.2 0.00089 0.00084 < 0.00050 < 0.00050
2.0 0.14 0.14 196 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 517 0.13 1.1 <2 0.49 0.0021 0.0022 <0.0005 <0.0005

0.94 0.047 0.05 19 <0.000010 0.000027 <0.00010 <0.00010 <0.010 <0.010 171 0.25 3.3 10 22 0.00045 0.00048 0.0011 0.0022
2.8 0.16 0.15 154 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 441 <0.050 0.95 <1.0 0.46 0.002 0.0021 <0.00050 <0.00050
4.2 0.18 0.17 176 0.00001 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 487 0.13 0.91 < 1.0 0.39 0.0032 0.0031 < 0.00050 < 0.00050
15 0.39 0.41 319 0.000014 0.000016 <0.0001 <0.0001 <0.01 <0.01 733 0.08 1.0 1.1 0.55 0.0031 0.0033 <0.0005 <0.0005
1.7 0.13 0.13 204 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 492 0.081 0.89 <1 0.4 0.0027 0.0027 <0.0005 <0.0005
5.9 0.2 0.2 148 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 429 0.11 0.73 <1 0.7 0.0016 0.0016 <0.0005 <0.0005
2.3 0.19 0.2 531 0.000013 0.000012 <0.0001 <0.0001 <0.01 <0.01 1140 <0.05 1.5 1.2 0.44 0.0059 0.006 <0.0005 <0.0005
1.0 0.21 0.22 38 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 223 <0.05 <0.5 <1 0.13 0.00085 0.00083 <0.0005 <0.0005
2.2 0.16 0.16 232 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 618 0.1 0.63 <1 0.47 0.0024 0.0023 <0.0005 <0.0005
7.4 0.23 0.22 295 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 707 0.12 0.71 1.4 0.36 0.0039 0.0041 <0.0005 <0.0005
11 0.35 0.33 236 0.000014 0.000022 <0.0001 <0.0001 <0.01 <0.01 541 0.3 2.3 9.0 6.9 0.0022 0.0021 <0.0005 0.00077
18 0.36 0.44 237 0.000015 0.00004 <0.0001 <0.0001 <0.01 <0.01 544 0.24 1.6 4.4 2.3 0.0022 0.0027 <0.0005 <0.0005
1.5 0.11 0.11 147 <0.00001 0.000017 <0.0001 <0.0001 <0.01 <0.01 398 0.22 3.1 4.2 3.4 0.0022 0.0023 <0.0005 0.00079
3.4 0.15 0.14 68 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 222 0.31 3.3 20 11 0.00078 0.00073 <0.0005 0.00096
1.3 0.13 0.13 205 0.000011 0.00003 <0.0001 <0.0001 <0.01 <0.01 496 0.67 3.2 17 23 0.0024 0.0025 <0.0005 0.0032
1.1 0.22 0.23 36 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 210 0.074 1.1 6.8 2.5 0.00094 0.00098 <0.0005 0.0007
2.2 0.13 0.14 170 <0.00001 0.000025 <0.0001 <0.0001 <0.01 <0.015 497 0.39 5.9 15 25 0.0024 0.0024 <0.0005 0.0027

0.59 0.035 0.038 6.8 <0.000010 0.000017 <0.00010 <0.00010 <0.010 <0.010 90 0.27 4.3 8.0 10 0.00023 0.00029 0.0014 0.0021
2.7 0.16 0.15 172 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 495 0.68 2.1 8.2 5.8 0.0017 0.0019 <0.00050 0.00056
7.3 0.23 0.22 254 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 676 0.69 1.3 2.3 1.2 0.0033 0.0036 <0.0005 <0.0005
11 0.35 0.35 280 0.000017 0.000019 <0.0001 <0.0001 <0.01 <0.01 558 0.27 0.99 2.4 1.0 0.0023 0.0024 <0.0005 <0.0005
1.4 0.12 0.12 161 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 436 0.069 1.0 <1 0.31 0.0021 0.0021 <0.0005 <0.0005
4.0 0.19 0.18 116 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 362 0.29 1.7 1.7 0.45 0.0012 0.0012 <0.0005 <0.0005
1.5 0.13 0.13 260 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 587 0.85 3.4 1.8 0.47 0.0027 0.0027 <0.0005 <0.0005

0.72 0.19 0.19 21 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 160 0.076 0.83 4.0 1.7 0.00058 0.00064 <0.0005 <0.0005
1.9 0.13 0.13 186 <0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01 502 0.62 0.99 1.2 0.54 0.0019 0.002 <0.0005 <0.0005
5.4 0.19 0.19 206 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 531 0.66 1.3 <1 0.43 0.0028 0.0028 <0.0005 <0.0005
14 0.41 0.44 331 0.000016 0.000016 <0.0001 <0.0001 <0.01 <0.01 793 0.27 1.1 5.2 2.2 0.0034 0.0035 <0.0005 <0.0005
1.5 0.13 0.13 189 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 474 <0.2 0.97 <1 0.31 0.0022 0.0025 <0.0005 <0.0005
4.8 0.18 0.2 133 <0.00001 <0.00001 <0.0001 0.00014 <0.01 <0.01 420 <0.2 0.9 1.6 1.2 0.001 0.0012 <0.0005 <0.0005
2.0 0.17 0.17 510 0.000012 0.000012 <0.0001 <0.0001 <0.01 <0.01 980 0.57 0.84 <1 0.7 0.0055 0.0054 <0.0005 <0.0005

0.84 0.21 0.21 23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 193 <0.05 0.96 <1 0.56 0.00087 0.00079 <0.0005 <0.0005
2.3 0.16 0.15 232 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 586 0.53 1.9 1.1 0.77 0.0027 0.0025 <0.0005 <0.0005

0.93 0.066 0.066 43 0.000012 0.000012 <0.00010 <0.00010 <0.010 <0.010 248 0.67 2.2 2.2 2.0 0.00077 0.00074 0.0012 0.0013
3.3 0.17 0.17 185 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 525 0.58 0.86 1.0 0.27 0.0024 0.0021 <0.00050 <0.00050
6.4 0.21 0.21 245 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 651 0.51 0.94 <1 0.28 0.0038 0.0038 <0.0005 <0.0005
15 0.41 0.42 362 0.000014 0.000013 <0.0001 <0.0001 <0.01 <0.01 772 0.31 1.0 <1 0.25 0.0038 0.0038 <0.0005 <0.0005
5.0 0.21 0.22 107 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 331 <0.2 0.74 <1 0.21 0.0013 0.0013 <0.0005 <0.0005
1.8 0.14 0.14 229 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 568 <0.2 0.76 <1 0.26 0.0029 0.0028 <0.0005 <0.0005
4.9 0.21 0.22 174 <0.00002 <0.00001 <0.0002 <0.0001 <0.01 <0.01 493 0.31 0.9 <1 0.25 0.002 0.0019 <0.001 <0.0005

0.98 0.2 0.21 33 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 203 0.11 0.56 4.8 1.1 0.00085 0.00085 <0.0005 <0.0005
2.4 0.16 0.18 261 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 629 0.13 0.86 <1 0.24 0.0024 0.0024 <0.0005 <0.0005
8.6 0.22 0.24 306 <0.00002 <0.00001 <0.0002 <0.0001 <0.01 <0.01 692 0.38 0.7 <1 0.16 0.0041 0.0039 <0.001 <0.0005
12 0.37 0.37 189 0.000015 0.000023 <0.0001 <0.0001 <0.01 <0.01 436 0.23 1.8 11 5.5 0.0019 0.002 <0.0005 0.00061
1.2 0.09 0.091 106 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 333 0.16 2.8 8.0 4.3 0.0015 0.0017 <0.0005 0.00056
4.2 0.15 0.15 70 <0.00001 0.000027 <0.0001 <0.0001 <0.01 <0.01 262 0.28 4.1 37 15 0.00075 0.00077 <0.0005 0.0022
1.2 0.21 0.23 39 <0.00001 0.000024 <0.0001 <0.0001 <0.01 <0.01 202 0.27 2.7 43 10 0.00086 0.00086 <0.0005 0.0025
1.9 0.11 0.11 147 <0.00001 0.000039 <0.0001 <0.0001 <0.01 <0.01 417 0.69 6.7 52 47 0.0017 0.0018 <0.0005 0.0038
1.2 0.073 0.071 43 0.000016 0.000035 <0.00010 <0.00010 <0.010 <0.010 229 0.71 6.7 25 38 0.00071 0.00074 0.0014 0.0033
2.2 0.14 0.13 140 <0.000010 0.000018 <0.00010 <0.00010 <0.010 <0.010 394 0.54 4.6 40 22 0.0018 0.0018 <0.00050 0.002
4.8 0.19 0.17 175 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 433 0.15 1.7 4.8 6.6 0.0031 0.0029 <0.0005 0.00054
20 0.64 0.61 447 0.00003 0.00003 <0.0001 <0.0001 <0.01 <0.01 830 0.27 1.9 <1 0.45 0.0044 0.0045 <0.0005 <0.0005
9.1 0.36 0.34 204 0.000025 0.000025 <0.0001 <0.0001 <0.01 <0.01 493 0.081 1.2 <1 0.44 0.0023 0.0023 <0.0005 <0.0005
1.6 0.13 0.12 198 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 472 0.11 1.2 1.7 0.58 0.0024 0.0024 <0.0005 <0.0005
6.4 0.26 0.25 171 0.000016 0.000015 <0.0001 <0.0001 <0.01 <0.01 460 0.43 1.2 1.1 0.3 0.0019 0.0018 <0.0005 <0.0005
1.6 0.16 0.14 315 0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 745 0.63 1.5 1.3 0.3 0.0038 0.0037 <0.0005 <0.0005

0.71 0.21 0.2 24 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 194 <0.05 1.1 1.7 0.4 0.00071 0.00072 <0.0005 <0.0005
2.1 0.15 0.14 228 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 590 0.48 1.2 2.9 0.33 0.0027 0.0026 <0.0005 <0.0005
6.4 0.21 0.2 211 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 610 <0.05 1.2 1.4 0.17 0.0034 0.0035 <0.0005 <0.0005
17 0.53 0.54 372 0.000024 0.000023 <0.0001 <0.0001 <0.01 <0.01 692 0.19 1.4 1.5 0.84 0.0043 0.0041 <0.0005 <0.0005
1.7 0.14 0.13 198 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 552 0.16 1.1 1.7 0.42 0.0025 0.0025 <0.0005 <0.0005
4.0 0.19 0.19 144 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 434 0.16 1.2 1.3 0.5 0.0018 0.0018 <0.0005 <0.0005
2.6 0.18 0.18 324 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 788 0.2 0.83 <1 0.43 0.0035 0.0034 <0.0005 <0.0005

0.89 0.21 0.21 27 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 179 <0.05 <0.5 <1 0.22 0.00082 0.00086 <0.0005 0.001
2.3 0.16 0.15 275 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 591 0.16 0.79 <1 0.39 0.0028 0.0027 <0.0005 <0.0005
1.9 0.11 0.12 94 0.000013 0.000014 <0.00010 <0.00010 <0.010 <0.010 388 0.46 2.6 3.7 1.8 0.0016 0.0016 0.00096 0.0013
3.6 0.17 0.18 184 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 495 0.14 <0.50 <1.0 0.3 0.0023 0.0023 <0.00050 <0.00050
7.6 0.2 0.2 231 <0.00001 0.00001 <0.0001 <0.0001 <0.01 <0.01 544 <0.05 <0.5 <1 0.2 0.0035 0.0036 <0.0005 <0.0005
13 0.42 0.4 343 0.000011 0.000011 <0.0001 <0.0001 <0.01 <0.01 809 0.33 0.86 <1 0.6 0.0033 0.0034 <0.0005 <0.0005
1.8 0.14 0.13 215 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 520 0.13 0.88 1.1 1.6 0.0026 0.0027 <0.0005 <0.0005
3.6 0.18 0.18 129 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 385 0.23 1.6 1.0 1.0 0.0013 0.0013 <0.0005 <0.0005
2.7 0.22 0.2 339 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 909 <0.05 0.63 1.2 0.42 0.0031 0.0031 <0.0005 <0.0005

0.87 0.22 0.21 31 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 216 <0.05 <0.5 <1 0.21 0.00081 0.00082 <0.0005 <0.0005
2.4 0.18 0.19 287 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 728 0.089 0.77 <1 0.45 0.0028 0.0028 <0.0005 <0.0005
1.5 0.1 0.1 82 0.000011 0.000012 <0.0001 <0.0001 <0.01 <0.01 384 0.55 1.7 2.0 1.5 0.0015 0.0017 0.0011 0.0012
13 0.25 0.26 490 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 1040 0.23 1.1 <1 1.1 0.0056 0.006 <0.0005 <0.0005
3.4 0.19 0.18 211 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 571 0.24 0.68 <1 0.34 0.0023 0.0023 <0.0005 <0.0005
8.3 0.24 0.25 306 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 740 0.059 0.81 2.5 0.24 0.0037 0.004 <0.0005 <0.0005
7.1 0.27 0.26 219 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 504 0.3 1.9 2.8 1.6 0.0019 0.0019 <0.0005 <0.0005
1.7 0.11 0.12 186 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 453 0.15 0.97 8.7 2.0 0.0026 0.0027 <0.0005 <0.0005
2.6 0.12 0.12 61 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 213 0.36 2.3 4.0 2.2 0.00068 0.00065 <0.0005 0.00054
3.3 0.15 0.17 360 <0.00001 <0.00001 <0.0001 0.00012 <0.01 <0.01 824 0.13 0.79 1.6 0.81 0.0029 0.0033 <0.0005 <0.0005
1.6 0.14 0.15 271 <0.00001 0.00001 <0.0001 <0.0001 <0.01 <0.01 661 0.36 1.6 <1 1.2 0.0032 0.0035 <0.0005 <0.0005
1.0 0.21 0.22 35 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 193 0.059 <0.5 1.1 0.85 0.00082 0.00085 <0.0005 <0.0005
2.5 0.16 0.16 265 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 626 0.5 1.4 <1 0.82 0.0027 0.0028 <0.0005 <0.0005
1.4 0.083 0.079 65 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 291 0.76 3.5 9.2 3.5 0.0012 0.0011 0.0012 0.0014
8.7 0.19 0.22 333 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 693 <0.05 <0.5 <1 0.53 0.0036 0.0041 <0.0005 <0.0005
3.2 0.17 0.18 218 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 543 0.47 0.62 4.1 0.6 0.0021 0.0023 <0.0005 <0.0005
6.1 0.18 0.2 226 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 552 <0.05 <0.5 1.2 0.39 0.0027 0.0031 <0.0005 <0.0005

0.74 0.2 0.21 22 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 170 <0.05 0.87 <1 0.65 0.0007 0.00075 <0.0005 <0.0005
2.6 0.1 0.11 88 0.000015 0.000013 <0.0001 <0.0001 <0.01 <0.01 354 <0.25 2.4 1.7 0.98 0.0012 0.0012 0.0012 0.0016
11 0.38 0.37 358 0.000011 0.000023 <0.0001 <0.0001 <0.01 <0.01 773 0.4 0.84 14 3.4 0.0031 0.0035 <0.0005 0.00067
1.6 0.13 0.13 213 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 503 0.34 <0.5 1.1 0.4 0.0027 0.0027 <0.0005 <0.0005
4.0 0.18 0.19 134 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 388 0.4 0.81 1.0 0.34 0.0016 0.0014 <0.0005 <0.0005
2.3 0.14 0.16 298 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 756 <0.05 1.3 35 4.6 0.0028 0.003 <0.0005 <0.0005
2.0 0.16 0.19 483 0.000012 0.000012 <0.0001 <0.0001 <0.01 <0.01 1010 <0.05 1.1 1.9 0.25 0.005 0.0056 <0.0005 <0.0005
1.1 0.21 0.22 39 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 223 0.18 <0.5 16 1.2 0.00085 0.00085 <0.0005 <0.0005
2.5 0.15 0.15 239 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 614 <0.05 0.56 1.3 0.3 0.0027 0.0025 <0.0005 <0.0005
2.6 0.13 0.14 141 <0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01 546 <0.05 1.6 <1 0.31 0.0019 0.002 0.001 0.0011
13 0.23 0.23 408 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 896 <0.05 0.72 2.4 0.41 0.005 0.0051 <0.0005 <0.0005
3.5 0.18 0.17 193 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 538 <0.05 <0.5 2.1 0.33 0.0023 0.0023 <0.0005 <0.0005
7.7 0.21 0.21 257 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 637 <0.05 <0.5 1.3 0.37 0.0035 0.0036 <0.0005 <0.0005

1.2 0.085 0.087 130 0.00001 0.00001 0.0001 0.0001 0.011 0.011 325 0.05 0.84 1.0 0.24 0.0017 0.0017 0.001 0.001
2.1 0.22 0.23 1460 0.00003 0.000032 <0.00020 <0.00020 0.017 0.017 2580 <0.050 1.5 <1.0 0.12 0.015 0.016 <0.0020 <0.0020
4.5 0.16 0.17 110 0.000011 0.000018 <0.00010 <0.00010 <0.010 0.011 314 0.12 1.8 9.6 5.8 0.0011 0.0011 <0.00050 0.00088
2.1 0.1 0.093 41 0.000011 0.000025 <0.00010 <0.00010 <0.010 <0.010 195 0.28 2.5 23 4.7 0.00051 0.00048 <0.00050 0.0016
5.1 0.16 0.16 197 0.000013 0.000014 <0.00010 <0.00010 <0.010 <0.010 519 <0.050 0.77 1.1 0.42 0.0033 0.0034 <0.00050 <0.00050
2.1 0.12 0.13 120 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 368 <0.050 1.4 5.1 1.1 0.0016 0.0016 <0.00050 <0.00050
2.9 0.13 0.13 107 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 337 <0.050 1.5 1.6 0.48 0.002 0.002 <0.00050 <0.00050
8.7 0.27 0.29 249 0.000014 0.000019 <0.00010 <0.00010 <0.010 <0.010 626 0.1 0.75 1.2 0.61 0.0024 0.0025 <0.00050 <0.00050
4.6 0.21 0.21 169 0.000013 0.000014 <0.00010 <0.00010 <0.010 <0.010 477 0.16 0.83 1.2 0.34 0.0019 0.0019 <0.00050 <0.00050
1.8 0.13 0.13 154 <0.000010 <0.000010 <0.00010 0.00015 <0.010 <0.010 473 <0.050 0.86 1.2 0.33 0.0018 0.0018 <0.00050 <0.00050
3.9 0.16 0.17 157 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 447 0.12 0.64 1.4 0.35 0.0026 0.0028 <0.00050 <0.00050
11 0.3 0.3 277 0.000011 <0.000010 <0.00010 <0.00010 <0.010 <0.010 627 0.11 0.83 6.6 0.99 0.0022 0.0022 <0.00050 <0.00050
2.0 0.16 0.16 327 <0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010 765 <0.050 0.81 <1.0 0.29 0.0038 0.0037 <0.00050 <0.00050
6.2 0.21 0.22 237 <0.000050 <0.000050 <0.00050 <0.00050 <0.010 <0.010 565 <0.050 0.99 <1.0 0.29 0.0038 0.004 <0.0025 <0.0025
13 0.33 0.32 291 0.00001 0.000018 < 0.00010 < 0.00010 < 0.010 < 0.010 639 0.095 0.69 < 1.0 0.57 0.0026 0.0024 < 0.00050 < 0.00050
1.7 0.13 0.13 222 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.015 0.015 504 0.081 1.0 < 1.0 0.25 0.0027 0.0028 < 0.00050 < 0.00050
2.2 0.2 0.2 765 0.000016 0.000015 < 0.00010 < 0.00010 0.021 0.021 1520 < 0.050 0.95 < 1.0 0.28 0.0079 0.008 < 0.00050 < 0.00050
2.1 0.16 0.16 247 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.017 0.017 622 < 0.050 0.71 < 1.0 0.35 0.0022 0.0022 < 0.00050 < 0.00050
5.5 0.18 0.18 131 0.00001 0.00002 < 0.00010 < 0.00010 < 0.010 0.012 401 0.2 2.2 15 6.5 0.0013 0.0012 < 0.00050 0.00085
1.1 0.097 0.1 116 < 0.000010 0.000013 < 0.00010 < 0.00010 < 0.010 < 0.010 354 0.21 2.9 7.1 1.5 0.0016 0.0017 < 0.00050 0.00061
1.4 0.11 0.1 121 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 366 0.2 2.0 7.1 3.0 0.0015 0.0015 < 0.00050 0.0006
3.6 0.13 0.13 110 0.00001 < 0.000010 < 0.00010 < 0.00010 0.011 0.012 352 0.18 1.8 < 1.0 0.94 0.0022 0.0023 < 0.00050 < 0.00050
11 0.32 0.34 277 0.000017 0.000014 < 0.00010 < 0.00010 < 0.010 < 0.010 644 0.13 1.2 1.5 0.37 0.0026 0.0027 < 0.00050 < 0.00050
1.5 0.14 0.14 245 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010 608 0.14 1.1 < 1.0 0.84 0.003 0.003 < 0.00050 < 0.00050
2.3 0.22 0.21 613 0.000013 0.000012 <0.0001 <0.0001 <0.01 <0.01 1280 0.49 1.0 <1 0.31 0.0071 0.0067 <0.0005 <0.0005
1.2 0.12 0.13 149 <0.00001 0.000019 <0.0001 <0.0001 <0.01 <0.01 421 0.47 3.4 22 14 0.0019 0.0021 <0.0005 0.0016
2.2 0.23 0.24 1940 0.000045 0.000045 <0.0002 <0.0002 <0.01 <0.01 3260 0.87 2.5 33 21 0.023 0.023 <0.001 <0.001

1.8 0.27 0.27 1910 0.000041 0.000038 <0.0002 <0.0002 <0.01 <0.01 3470 <0.05 1.8 3.0 0.75 0.02 0.019 <0.001 <0.001
11 0.38 0.4 313 0.000017 0.000015 <0.0001 <0.0001 <0.01 <0.01 674 0.37 1.0 <1 0.53 0.0032 0.0028 <0.0005 <0.0005
1.5 0.12 0.12 169 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 416 0.18 1.1 <1 0.84 0.0023 0.0022 <0.0005 <0.0005
3.0 0.17 0.16 98 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 304 0.46 1.3 <1 0.68 0.0012 0.0011 <0.0005 <0.0005
2.0 0.14 0.15 213 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 629 <0.25 0.84 <1 0.51 0.0031 0.0029 <0.0005 <0.0005
1.3 0.13 0.14 176 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 476 0.066 0.98 1.2 0.62 0.0027 0.0026 <0.0005 <0.0005
1.9 0.14 0.13 164 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 473 <0.25 1.2 2.1 1.2 0.0022 0.0023 <0.0005 <0.0005
8.6 0.19 0.2 254 0.000012 0.00001 <0.0001 <0.0001 <0.01 <0.01 675 0.15 0.73 <1 0.35 0.0035 0.0035 <0.0005 <0.0005
2.6 0.14 0.15 145 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 445 0.082 1.3 1.8 0.56 0.0019 0.0018 <0.0005 <0.0005
5.5 0.18 0.18 175 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01 511 <0.25 0.77 <1 0.17 0.0026 0.0025 <0.0005 <0.0005
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Table D-2: P. subcapitata Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 EV_MC2
2015 Q1 GH_ERC
2015 Q1 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q2 EV_HC1
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_DCDS
2015 Q3 EV_HC1
2015 Q3 FR_FRCP1
2015 Q3 GH_ERC
2015 Q4 EV_HC1
2015 Q4 EV_MC2
2015 Q4 GH_ERC
2015 Q4 GH_FR1
2015 Q4 LC_DCDS
2015 Q4 LC_LC5
2016 Q1 EV_MC2
2016 Q1 GH_ERC
2016 Q1 LC_LCDSSLCC
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 LC_DCDS
2016 Q2 LC_LC5
2016 Q3 EV_HC1
2016 Q3 EV_MC2
2016 Q3 FR_FRCP1
2016 Q3 GH_ERC
2016 Q3 GH_FR1
2016 Q3 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q4 EV_HC1
2016 Q4 EV_MC2
2016 Q4 GH_ERC
2016 Q4 GH_FR1
2016 Q4 LC_DCDS
2016 Q4 LC_LC5
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q1 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_ERC
2017 Q1 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_ERC
2017 Q2 GH_FR1
2017 Q2 LC_DCDS
2017 Q2 LC_LC5
2017 Q2 LC_LCDSSLCC
2017 Q3 CM_MC2
2017 Q3 EV_HC1
2017 Q3 EV_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_ERC
2017 Q3 GH_FR1
2017 Q3 LC_LCDSSLCC
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_DCDS
2017 Q4 LC_LC5
2017 Q4 LC_LCDSSLCC
2018 Q1 CM_MC2
2018 Q1 CM_MC3
2018 Q1 EV_HC1
2018 Q1 EV_MC2
2018 Q1 GH_ERC
2018 Q1 GH_FR1
2018 Q1 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_DCDS
2018 Q2 LC_LC5
2018 Q2 LC_LCDSSLCC
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q3 EV_HC1
2018 Q3 EV_MC2
2018 Q3 FR_FRCP1
2018 Q3 GH_ERC
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 FR_FRABCH
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2018 Q4 LC_DCDS
2018 Q4 LC_LC5
2018 Q4 LC_LCDSSLCC
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 FR_FRABCH
2019 Q1 GH_ERC
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRABCH
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 GH_FR1
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q3 GH_ERC
2019 Q3 LC_DCDS
2019 Q4 CM_MC2
2019 Q4 EV_HC1
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 GH_FR1
2019 Q4 LC_DCDS
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2018)
2015 Q1 EV_HC1
2015 Q1 FR_FRCP1
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 LC_LC3
2015 Q2 LC_LC5
2015 Q2 LC_LCDSSLCC
2015 Q3 CM_MC2
2015 Q3 EV_MC2
2015 Q3 GH_FR1
2015 Q3 LC_LCDSSLCC
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q3 CM_MC2
2016 Q4 FR_FRCP1
2018 Q1 FR_FRCP1
2018 Q2 FR_FRCP1
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response (2019)
2019 Q1 FR_FRCP1
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_FR1
2019 Q3 LC_LC3
2019 Q3 LC_LC5
2019 Q3 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 
quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per 
litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs
∑TU-

WQGs/Benchmar
ks

PCA Factor 1 
(2015 to 2019)

PCA Factor 2 
(2015 to 2019)

PCA Factor 3 
(2015 to 2019)

PCA Factor 4 
(2015 to 2019)

PCA Factor 5 
(2015 to 2019)

PCA Factor 1 
(2019)

PCA Factor 2 
(2019)

PCA Factor 3 
(2019)

PCA Factor 4 
(2019)

<0.0030 <0.0030 2.8 2.8 -5.4 -0.27 -5.0 2.3 -0.9 - - - -
<0.0030 <0.0030 2.8 2.8 -5.4 -0.27 -5.0 2.3 -0.9 - - - -
<0.0030 <0.0030 2.7 2.7 -5.2 -0.4 -4.8 2.3 -0.58 - - - -
<0.0030 <0.0030 2.7 2.7 4.0 -0.87 -1.3 1.7 1.5 - - - -
<0.0030 <0.0030 2.5 2.5 0.072 -0.38 0.39 2.0 1.1 - - - -
<0.0030 <0.0030 2.2 2.2 -5.0 0.95 -1.3 -0.46 2.9 - - - -
<0.0030 <0.0030 2.4 2.4 -4.5 -2.1 -2.7 -0.5 1.5 - - - -
<0.0030 <0.0030 2.4 2.4 1.5 -3.2 -1.0 2.1 0.019 - - - -
< 0.0030 < 0.0030 1.9 1.8 -5.6 -2.0 -2.7 1.1 -0.1 - - - -
< 0.0030 < 0.0030 2.3 2.3 0.31 1.8 1.9 2.9 2.8 - - - -
< 0.0030 < 0.0030 2.6 2.6 2.1 -0.14 0.33 2.0 1.9 - - - -
< 0.0030 < 0.0030 1.2 1.2 1.2 -2.8 0.51 1.6 -0.52 - - - -
< 0.0030 < 0.0030 1.4 1.4 1.8 -2.4 0.58 1.5 -0.33 - - - -
< 0.0030 < 0.0030 1.7 1.7 -2.0 9.3 4.1 2.4 -3.6 - - - -
<0.001 <0.003 1.1 1.1 -5.6 -2.0 -0.88 -0.086 -2.2 - - - -
<0.001 <0.003 1.2 1.2 1.4 1.2 4.1 1.3 0.17 - - - -
0.0013 <0.003 3.7 3.7 5.4 -1.8 1.9 0.41 -0.15 - - - -
<0.003 <0.003 1.5 1.5 -6.6 0.86 -0.087 -2.4 -2.2 - - - -
<0.001 <0.003 1.2 1.2 1.6 -2.6 1.5 0.76 -1.7 - - - -
<0.001 <0.003 1.3 1.3 4.4 -1.8 0.86 0.76 -0.91 - - - -
<0.001 <0.003 1.3 1.3 -6.5 1.2 0.21 -2.7 -2.2 - - - -
<0.003 <0.003 1.1 1.1 1.7 -2.6 1.0 1.3 -1.5 - - - -
<0.003 <0.003 1.1 1.1 0.11 3.7 3.1 1.6 -7.0 - - - -
<0.003 <0.003 1.2 1.2 0.9 -2.8 0.11 1.0 -1.4 - - - -
<0.003 <0.003 1.1 1.1 -5.7 -1.1 -1.7 -2.4 -2.3 - - - -
<0.003 <0.003 1.1 1.1 -5.8 -2.4 -1.7 0.054 -1.9 - - - -
<0.003 <0.003 1.3 1.3 -5.5 -2.5 -2.3 -1.7 0.9 - - - -
<0.001 <0.003 1.9 1.9 1.5 5.9 5.5 1.4 2.3 - - - -
<0.001 <0.003 2.1 2.1 3.3 0.53 2.4 1.3 1.5 - - - -
<0.001 0.0036 2.5 2.5 -7.0 4.5 1.4 -1.5 -1.0 - - - -
0.0015 <0.003 1.3 1.3 -7.4 4.1 2.5 0.65 0.023 - - - -
<0.001 0.0047 1.3 1.3 2.5 -2.1 1.7 0.9 -1.8 - - - -
<0.001 <0.003 1.2 1.2 4.6 -1.4 0.25 1.1 0.35 - - - -
<0.001 0.0073 4.9 4.9 -5.9 0.55 -0.84 -2.7 -2.2 - - - -
0.0025 0.0036 1.4 1.4 -5.7 -1.2 -0.15 -0.63 -2.2 - - - -
<0.001 <0.003 1.2 1.2 2.4 -3.6 0.68 1.3 -1.3 - - - -
<0.001 <0.003 1.2 1.2 4.0 2.0 3.1 1.1 -6.9 - - - -
<0.001 <0.003 1.4 1.4 1.1 -3.4 0.23 1.2 -1.4 - - - -
0.0015 <0.003 1.6 1.6 4.6 -2.9 -0.4 1.0 -0.23 - - - -
<0.001 <0.003 2.4 2.4 -0.32 -1.7 0.86 0.36 -2.4 -0.7 0.91 0.92 1.2
<0.001 0.014 2.0 2.0 5.7 -1.7 -0.015 -4.5 -0.74 5.2 1.1 -0.39 -4.6
<0.001 <0.003 3.7 3.8 -0.31 -1.8 0.6 1.0 -0.39 -0.56 0.29 0.13 1.0
0.0016 <0.003 2.5 2.5 3.0 -3.3 0.71 1.1 0.15 2.6 1.7 -1.9 0.46
<0.001 <0.003 1.3 1.3 -3.6 1.4 0.96 -0.23 -0.5 -3.6 -0.33 4.1 -2.8
<0.001 <0.003 1.9 1.9 2.0 0.22 1.9 -3.8 0.87 2.1 0.78 1.6 -6.2
<0.001 <0.003 3.8 3.9 -0.86 -0.77 0.61 0.59 1.6 -0.9 -0.0042 0.8 -1.4
0.0011 0.0065 2.4 2.4 5.0 1.3 -0.02 1.4 2.4 5.4 0.67 -1.9 -3.1
<0.001 <0.003 1.8 1.8 -0.6 -1.3 0.79 -0.16 -2.1 -1.0 1.1 1.3 0.13
<0.001 <0.003 1.8 1.8 4.7 -1.4 -0.44 -5.0 -0.21 4.4 -0.047 -0.22 -5.2
<0.001 <0.003 2.3 2.3 -0.86 -1.6 0.87 0.67 -0.27 -1.1 0.24 0.49 0.53
0.0016 <0.003 2.6 2.6 2.9 -2.6 0.73 1.0 -0.078 2.3 1.5 -1.5 0.97
<0.001 <0.003 1.6 1.7 0.14 -2.6 0.78 -0.066 -2.2 -0.43 1.2 -0.13 1.0
<0.001 <0.003 1.8 1.9 5.6 2.2 2.6 -5.8 2.8 6.3 0.86 1.7 -11
<0.001 <0.003 2.3 2.3 -0.4 -2.8 0.58 0.66 0.073 -0.7 0.51 -1.4 1.0
0.0018 <0.003 1.9 1.9 2.4 -0.52 3.0 1.2 1.6 2.8 1.9 1.9 -2.6

<0.0030 0.0032 6.7 6.1 4.2 1.3 -3.0 -2.1 1.2 - - - -
0.0041 <0.0030 4.3 3.8 1.9 0.99 -4.0 3.7 0.83 - - - -

<0.0030 0.0041 3.1 3.1 -4.0 1.0 -4.2 0.98 2.4 - - - -
<0.0030 <0.0030 8.1 4.7 2.6 -1.3 -3.4 3.5 0.22 - - - -
0.0038 0.0039 9.6 5.6 4.6 -1.5 -3.9 3.9 0.97 - - - -
0.003 0.003 2.7 2.7 -4.1 1.0 -0.59 1.9 1.8 - - - -

<0.0030 <0.0030 5.9 4.2 0.69 1.2 2.2 2.1 1.6 - - - -
<0.0030 <0.0030 2.9 2.9 -4.3 1.5 0.32 -0.25 3.3 - - - -
<0.0030 <0.0030 5.6 3.8 0.41 -0.16 1.1 2.2 1.1 - - - -
<0.0030 0.0034 4.2 4.3 2.4 18 -15 0.097 -4.2 - - - -
<0.0030 <0.0030 3.2 3.0 -7.5 2.4 0.099 0.71 0.92 - - - -
<0.0030 <0.0030 6.7 4.6 3.8 -0.37 -1.4 -3.4 1.0 - - - -
<0.0030 <0.0030 2.6 2.6 -0.59 -0.12 0.29 1.9 1.4 - - - -
<0.0030 <0.0030 3.1 2.8 2.8 -1.7 -0.61 2.1 1.0 - - - -
<0.0030 <0.0030 5.1 4.0 -5.6 -0.97 -1.9 0.58 -0.47 - - - -
<0.0030 <0.0030 2.5 2.5 0.31 -2.4 -0.73 1.9 0.92 - - - -
<0.0030 <0.0030 6.4 3.8 3.9 -2.0 -0.46 0.6 -1.1 - - - -

0.011 <0.015 7.3 7.4 -5.9 -1.5 -2.4 0.59 0.01 - - - -
<0.0050 <0.015 12 10 -5.3 -1.7 -2.7 -0.97 1.9 - - - -
< 0.0030 < 0.0030 4.5 3.6 3.1 -1.7 -0.71 2.2 1.2 - - - -
< 0.0030 < 0.0030 2.7 2.6 -3.7 -2.6 -3.4 0.25 1.9 - - - -
< 0.0030 0.0034 7.4 4.4 5.6 -3.5 -1.0 2.9 2.5 - - - -
< 0.0030 < 0.0030 2.9 2.8 -1.0 1.9 1.4 3.1 3.5 - - - -
< 0.0030 0.0047 4.3 4.4 -3.4 8.7 2.9 2.2 2.3 - - - -
< 0.0030 0.0035 3.2 3.3 -3.7 4.3 1.8 -0.08 4.1 - - - -
<0.0030 0.0037 3.7 3.8 1.0 -3.5 -0.22 1.4 -0.28 - - - -
<0.0030 0.004 5.1 4.5 3.3 -2.4 0.75 1.2 0.32 - - - -
< 0.0030 < 0.0030 2.5 2.4 -5.0 3.0 0.94 -0.44 3.6 - - - -
< 0.0030 0.0031 4.4 3.3 4.3 -1.8 -0.94 -4.0 -0.66 - - - -
< 0.0030 < 0.0030 7.0 3.9 -0.47 0.31 2.1 1.4 1.2 - - - -
< 0.0030 < 0.0030 1.3 1.4 3.7 -2.0 0.19 0.057 -1.6 - - - -
< 0.0030 < 0.0030 5.3 2.9 3.3 -2.7 1.3 1.5 0.17 - - - -
0.0089 0.0075 5.9 3.9 -5.4 -1.6 -1.4 -1.4 1.3 - - - -

< 0.0030 < 0.0030 4.7 4.3 3.7 -3.0 -0.091 1.1 0.31 - - - -
< 0.0030 < 0.0030 2.6 2.4 -6.0 -1.5 -1.1 0.06 -0.81 - - - -
< 0.0030 < 0.0030 3.0 3.0 1.8 2.6 2.6 -3.9 1.5 - - - -
< 0.0030 < 0.0030 2.0 2.0 -3.0 5.0 2.9 1.2 -0.2 - - - -
<0.003 <0.003 5.6 3.4 3.0 -2.3 1.5 1.5 0.28 - - - -

<0.0030 0.005 3.6 3.6 -6.4 -0.43 -0.44 -0.0012 -0.4 - - - -
<0.0030 <0.0030 5.4 4.2 -5.6 -2.1 -2.0 -1.8 1.7 - - - -
0.0061 0.0078 5.2 3.5 -4.7 -1.4 -1.2 -1.5 2.0 - - - -
0.0041 0.004 9.5 8.3 6.9 -0.84 0.64 -6.2 -0.51 - - - -
<0.003 <0.003 2.3 2.1 -0.39 -2.1 0.24 1.2 0.6 - - - -
<0.003 <0.003 3.2 2.8 1.4 -1.5 0.8 0.35 -1.2 - - - -
0.0023 <0.003 13 7.3 6.9 -2.6 1.9 0.67 0.56 - - - -
<0.003 <0.003 1.4 1.4 -4.6 -2.9 -2.6 -1.1 0.39 - - - -
<0.003 <0.003 6.5 3.0 1.7 -3.7 0.027 1.5 -0.5 - - - -
0.0034 0.0042 7.1 3.9 5.0 -3.2 0.69 0.9 -0.0076 - - - -
0.005 0.0071 9.3 8.8 5.8 4.0 3.6 -6.6 0.89 - - - -

0.0041 0.0059 10 9.6 6.8 3.0 2.7 -7.6 0.63 - - - -
<0.001 0.0044 2.4 2.3 -0.73 1.9 3.1 1.0 0.81 - - - -
0.0011 <0.003 2.8 2.9 -1.7 5.1 4.1 0.28 -0.9 - - - -
0.002 0.0098 9.1 6.1 3.5 7.9 4.9 1.7 1.5 - - - -

<0.003 <0.003 1.8 1.8 -3.9 0.46 0.69 -0.9 2.4 - - - -
<0.003 0.0072 7.5 5.8 3.6 7.5 4.6 2.5 2.8 - - - -
0.0017 0.0056 3.2 3.3 4.5 -2.0 0.79 0.62 -0.78 - - - -

<0.0010 0.016 5.4 3.9 -6.2 0.33 -0.82 -2.5 -1.8 - - - -
0.0084 0.012 8.3 4.5 -4.4 9.4 4.1 1.9 -5.4 - - - -
<0.001 <0.003 11 10 -7.1 6.9 1.3 0.89 -0.96 - - - -
<0.003 <0.003 2.1 1.9 -5.1 0.18 0.28 -1.3 2.3 - - - -
<0.003 <0.003 2.6 2.2 5.4 0.62 1.2 -7.6 -0.24 - - - -
<0.001 <0.003 5.9 3.6 -0.71 -1.6 0.55 1.2 0.35 - - - -
<0.001 <0.003 1.4 1.4 1.1 -1.4 1.2 0.05 -1.6 - - - -
<0.001 <0.003 5.6 3.2 3.0 -2.0 2.7 1.1 -1.1 - - - -
0.014 0.0098 6.8 4.5 -5.3 -0.26 0.63 -1.7 0.94 - - - -

<0.003 <0.003 7.0 6.0 -6.3 -0.67 0.22 -0.67 -1.7 - - - -
<0.003 <0.003 2.1 1.9 -5.9 -0.94 -0.43 -2.2 0.32 - - - -
<0.003 <0.003 2.5 2.2 5.9 -0.6 0.38 -5.4 -0.36 - - - -
<0.003 <0.003 9.6 5.4 -0.86 -1.9 0.63 0.95 -0.93 - - - -
<0.003 <0.003 1.4 1.4 -0.094 -1.2 0.13 -0.27 -1.8 - - - -
<0.003 <0.003 5.8 3.0 5.3 -3.0 1.2 0.98 -0.36 - - - -

<0.0030 <0.0030 4.5 4.5 -6.1 -1.8 -1.3 -0.21 -1.4 - - - -
<0.0030 <0.0030 5.5 4.0 -5.5 -2.0 -1.6 -1.9 0.51 - - - -
0.0056 0.0076 6.6 4.2 -4.9 -2.0 -1.4 -1.5 0.22 - - - -
<0.003 <0.003 6.9 6.0 6.0 -1.4 0.14 -5.2 -0.55 - - - -
<0.003 <0.003 2.0 1.9 -1.7 -2.5 -1.3 -1.1 0.37 - - - -
<0.003 <0.003 2.2 2.0 0.092 -2.6 0.29 1.0 -0.9 - - - -
<0.003 <0.003 3.4 2.9 3.9 0.34 -4.0 -0.62 -3.5 - - - -
<0.003 <0.003 1.5 1.5 -5.0 -1.5 -1.6 -0.69 1.9 - - - -
<0.003 <0.003 6.1 3.7 2.1 -3.7 0.099 1.6 -1.2 - - - -
0.0035 0.0034 7.1 4.7 6.0 -0.93 -4.8 0.22 -2.5 - - - -
0.0075 0.012 8.9 8.6 5.5 4.4 3.4 -6.1 1.7 - - - -
<0.001 <0.003 2.1 2.0 -2.3 1.7 2.9 1.1 1.1 - - - -

<0.0015 0.0056 4.7 4.7 -0.53 9.8 4.5 1.2 2.0 - - - -
<0.001 0.0059 4.3 4.4 -2.8 7.7 3.9 -0.0031 4.9 - - - -
0.0013 0.012 8.7 8.1 3.0 12 5.4 1.9 2.0 - - - -
0.0013 0.0082 10.0 10 -6.6 0.4 -1.1 -2.6 -2.0 - - - -

<0.0010 0.0065 6.0 5.0 -6.1 -2.3 -1.4 -0.48 -1.7 - - - -
0.0074 0.009 6.6 5.1 2.9 12 6.3 0.64 -4.1 - - - -
<0.001 <0.003 18 17 -4.8 3.8 2.6 -0.96 2.7 - - - -
0.0023 <0.003 7.1 6.8 -5.5 -0.68 -0.23 -0.61 0.066 - - - -
<0.001 <0.003 2.2 2.0 9.4 0.36 -0.037 -9.4 -0.86 - - - -
0.0013 <0.003 4.2 3.6 4.5 0.64 -0.64 -6.7 -0.7 - - - -
0.0013 <0.003 7.5 4.5 -0.18 -1.5 1.2 0.44 0.093 - - - -
<0.001 <0.003 1.5 1.5 4.4 -0.35 1.1 -1.6 -2.0 - - - -
<0.001 <0.003 5.8 4.0 4.2 -1.9 2.5 1.0 -0.52 - - - -
0.011 0.012 7.4 5.8 -5.3 -0.14 -0.31 -0.91 2.1 - - - -

0.0044 0.0052 15 14 -4.1 6.8 1.6 -1.5 4.3 - - - -
<0.001 <0.003 2.3 2.1 -4.3 -2.3 -1.4 -0.42 -0.29 - - - -
<0.001 <0.003 3.3 3.1 9.5 1.2 0.74 -8.7 -1.1 - - - -
<0.001 <0.003 8.9 3.5 0.12 -1.5 0.98 1.1 0.065 - - - -
<0.001 <0.003 2.0 2.0 3.3 -3.7 0.94 1.5 -0.46 - - - -
<0.001 <0.003 6.0 3.8 13 5.0 -4.2 -0.72 2.1 - - - -

<0.0010 <0.0030 9.7 7.4 -5.5 -1.5 -0.95 -1.9 0.76 - - - -
<0.0010 <0.0030 6.0 4.5 -4.2 -2.8 -1.7 -0.41 -0.01 - - - -
0.0059 0.0066 6.3 4.8 -4.8 0.36 0.076 -0.93 3.2 - - - -
0.0014 <0.003 7.2 6.2 8.0 -2.6 2.3 -0.77 1.2 7.3 3.7 -2.5 -1.8
<0.001 <0.003 3.0 2.8 4.9 -4.1 0.43 0.93 -0.29 3.9 2.5 -2.7 1.8
<0.001 <0.003 2.7 2.5 1.6 -4.3 -0.093 1.1 -1.3 0.4 1.3 -2.0 2.3
<0.001 <0.003 10 4.7 -4.8 -2.9 -2.5 -1.3 -0.21 -5.1 -2.0 -2.1 0.65
<0.001 <0.003 3.9 4.0 3.1 1.9 2.5 2.3 -6.9 2.9 2.4 8.0 3.3
<0.001 <0.003 7.0 4.0 2.6 -3.9 0.14 1.4 -1.1 1.8 1.3 -1.4 2.2
0.0025 0.0031 8.2 6.5 -5.4 -1.8 -1.4 0.32 -1.4 -5.3 -1.7 -0.34 1.9
0.0026 0.0042 8.4 6.3 -5.6 -2.3 -2.0 -1.6 0.5 -5.7 -2.3 -1.8 -0.22
<0.001 <0.003 6.2 3.7 -3.5 -2.9 -1.8 -0.051 0.3 -3.7 -1.5 -2.2 1.3
0.0027 <0.003 6.7 4.6 -5.8 -1.3 -1.9 -2.3 -1.6 -5.8 -2.1 -0.12 -0.65
<0.001 <0.003 4.7 4.1 5.7 -3.0 0.32 0.58 1.5 5.1 2.4 -3.1 0.43
<0.001 <0.003 3.0 2.8 2.6 -3.1 0.037 0.55 0.54 1.8 1.6 -2.4 1.0
<0.001 <0.003 2.3 2.3 1.8 -2.8 1.1 1.3 -0.25 0.87 1.5 -1.1 0.67
0.0035 0.011 11 5.6 -4.6 -1.6 -0.95 -1.3 1.0 -4.5 -1.4 -1.2 -1.2
<0.001 <0.003 8.7 5.5 4.1 -1.9 2.3 0.34 -1.1 3.4 2.3 0.7 0.57
<0.001 <0.003 4.0 4.0 1.5 3.1 2.7 0.87 -5.5 1.2 2.1 11 0.65
<0.001 <0.003 6.2 3.6 3.0 -2.3 1.8 0.76 -2.0 2.2 1.9 0.75 1.4
<0.001 <0.003 6.8 6.3 -6.7 1.7 0.16 -2.1 -1.5 -6.2 -2.5 3.8 -2.2
0.0048 0.0067 11 7.2 -7.7 0.75 0.032 -0.17 -0.89 -7.4 -2.4 3.3 -0.97
<0.001 <0.003 6.2 3.7 -5.6 -0.49 -0.43 -1.7 1.6 -5.2 -1.9 -0.3 -2.4
0.0023 0.0032 6.5 4.4 -5.0 -2.3 -2.0 -0.35 0.67 -5.0 -2.3 -1.8 1.2
<0.001 <0.003 2.6 2.6 3.7 2.2 2.3 0.82 -7.2 3.3 2.1 9.4 2.5
<0.001 <0.003 9.3 7.9 -5.8 -0.066 -1.4 -2.8 -1.8 -5.7 -2.0 1.5 -1.7
0.0021 0.0042 8.9 8.1 7.8 -2.5 1.6 -0.31 1.0 7.1 3.5 -3.1 -0.58
0.0012 <0.003 3.1 2.8 4.4 -2.5 0.38 0.78 0.88 3.8 2.5 -3.0 0.75
0.0011 <0.003 2.6 2.4 1.8 -4.2 0.21 0.81 -0.9 0.74 1.5 -2.4 2.3
<0.001 <0.003 9.9 4.7 -4.4 -2.2 -0.84 -1.4 0.55 -4.5 -1.4 -1.3 -0.84
<0.001 0.0033 11 6.2 5.8 -3.5 1.4 0.47 -0.66 5.0 1.8 -1.1 2.1
<0.001 <0.003 2.4 2.4 4.9 0.83 2.0 1.8 -7.1 4.4 3.1 6.9 4.4
<0.001 <0.003 6.0 3.3 1.4 -3.4 -0.064 1.2 -0.32 0.98 0.78 -2.2 1.9
0.0043 0.0049 12 8.1 -6.6 -0.67 -1.7 -2.8 -1.6 -6.5 -2.5 0.84 -1.2
0.0068 0.0067 9.5 6.4 -6.0 -1.9 -1.5 -0.18 -1.8 -5.7 -2.3 0.011 2.0
0.0014 <0.003 6.1 3.9 -5.6 -2.1 -1.3 -2.2 0.91 -5.6 -1.9 -1.5 -1.0
0.005 0.0065 9.2 7.0 -4.1 -2.7 -1.4 -0.67 0.27 -4.2 -1.6 -1.9 1.5

0.003 0.003 3.3 3.2 -2.2 0.24 -4.4 3.6 1.0 - - - -
<0.0030 <0.0060 26 17 14 3.8 -9.8 4.3 3.6 - - - -
0.0031 0.0059 5.6 5.4 0.092 4.5 1.8 -1.8 3.6 - - - -

<0.0030 0.0041 3.9 3.9 -3.2 6.9 2.0 0.98 2.4 - - - -
0.017 0.017 10 7.7 7.9 15 -16 0.36 -1.4 - - - -

0.0032 <0.0030 5.8 5.0 11 14 -15 0.34 -0.83 - - - -
0.0061 0.0066 5.5 4.3 -6.1 8.1 2.2 3.4 -3.3 - - - -

<0.0030 <0.0030 6.6 5.8 0.28 -0.63 -0.3 2.1 1.3 - - - -
<0.0030 0.0031 5.6 4.7 -5.1 0.84 -0.47 -0.86 2.9 - - - -
<0.0030 <0.0030 6.1 3.9 3.9 -0.52 -0.38 0.27 -1.3 - - - -
0.0092 0.011 6.7 5.1 3.6 -1.4 0.61 1.8 0.76 - - - -

<0.0030 <0.0030 4.9 4.2 1.3 -1.3 -0.93 1.8 -0.4 - - - -
<0.0030 <0.0030 9.6 5.6 2.8 -1.7 -1.6 -2.0 0.8 - - - -
0.0081 <0.015 13 10 4.7 -2.8 -0.28 1.8 1.1 - - - -

< 0.0030 < 0.0030 6.4 5.5 4.6 -1.1 -1.2 -3.7 1.5 - - - -
< 0.0030 < 0.0030 3.1 2.8 0.69 -2.3 -1.2 3.1 2.2 - - - -
< 0.0030 < 0.0030 16 8.8 8.5 -3.9 -1.2 4.3 3.3 - - - -
< 0.0030 < 0.0030 7.4 3.9 2.2 -3.6 -1.9 3.9 1.9 - - - -
0.0076 0.013 6.5 6.1 1.9 5.9 2.6 -1.8 3.5 - - - -

< 0.0030 0.0033 5.5 3.8 0.58 1.7 2.4 2.2 1.1 - - - -
< 0.0030 < 0.0030 5.1 3.6 0.15 1.3 2.1 2.3 1.1 - - - -
0.0089 0.01 5.6 4.4 -5.8 8.8 2.5 3.3 -2.9 - - - -

< 0.0030 < 0.0030 5.4 4.7 -8.0 2.6 0.29 0.74 0.77 - - - -
< 0.0030 < 0.0030 6.4 3.8 0.041 -0.63 1.7 1.4 1.0 - - - -
<0.003 <0.003 12 6.3 6.8 -3.3 1.5 0.76 -0.58 - - - -
0.0046 0.011 7.2 5.4 2.4 5.6 4.8 1.6 2.3 - - - -
<0.002 <0.006 27 19 1.7 -1.3 0.86 -0.2 -1.7 - - - -

<0.002 0.0079 25 17 13 2.8 -6.4 -0.22 2.0 20 -21 0.9 2.3
<0.001 <0.003 6.9 6.2 6.1 -2.2 0.89 0.31 0.91 5.4 2.9 -3.5 0.31
<0.001 <0.003 2.5 2.4 3.4 -2.6 0.38 0.78 0.29 2.6 2.2 -2.7 1.2
0.0036 <0.003 2.4 2.3 1.0 -3.0 0.55 1.3 -1.1 0.052 1.1 -0.97 1.9
0.0017 0.0043 8.0 4.3 -5.2 -1.9 -1.2 -1.5 0.74 -5.3 -1.7 -1.4 -0.74
0.0011 <0.003 6.0 4.0 2.3 -2.5 1.2 0.77 -0.92 1.6 1.6 -0.22 1.8
<0.001 <0.003 5.6 3.6 1.2 -2.3 1.1 0.97 -0.74 0.42 1.1 -0.21 0.78
0.013 0.015 9.1 6.8 -6.3 -1.5 -0.92 -0.81 -1.1 -6.2 -1.7 0.75 0.6

<0.001 <0.003 4.9 3.1 -5.9 -1.5 -1.2 -2.3 0.51 -5.9 -2.0 -0.97 -0.92
0.0059 0.0078 6.0 4.5 -5.0 -2.4 -1.9 -0.27 0.3 -5.1 -1.9 -1.4 1.3
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID
Mean Survival 

(Control 
Normalized)

Mean Dry Weight 
(Control 

Normalized)

ALKALINITY 
TOTAL (As 
CaCO3) lab 

measured.-N-mg/l

ALUMINUM-D-
mg/l

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l

ANTIMONY-T-
mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l

Reference
2015 Q1 Reference (FR_UFR1) 72 82 139 0.0033 0.024 0.0001 0.0001 0.0001 0.00012 0.07 0.072
2015 Q2 Reference (FR_UFR1) 104 92 116 0.0048 0.049 0.0001 0.0001 0.00011 0.00013 0.043 0.043
2015 Q3 Reference (FR_UFR1) 96 70 160 0.003 0.0086 0.0001 0.00011 0.00011 0.00016 0.081 0.082
2015 Q4 Reference (FR_UFR1) 94 104 146 0.003 0.0056 0.0001 0.0001 0.0001 0.00011 0.073 0.074
2016 Q1 Reference (FR_UFR1) 100 95 141 0.0039 0.0055 <0.0001 <0.0001 <0.0001 <0.0001 0.076 0.075
2016 Q2 Reference (FR_UFR1) 98 105 114 0.0059 0.054 <0.0001 <0.0001 0.00011 0.00012 0.042 0.043
2016 Q3 Reference (FR_UFR1) 102 110 158 <0.003 0.0071 <0.0001 <0.0001 <0.0001 0.00011 0.075 0.077
2016 Q4 Reference (FR_UFR1) 96 113 141 0.0082 0.042 <0.0001 <0.0001 <0.0001 0.00012 0.064 0.063
2017 Q1 Reference (FR_UFR1) 100 85 141 0.001 0.005 <0.0001 0.00014 <0.0001 0.00011 0.076 0.081
2017 Q2 Reference (FR_UFR1) 100 101 119 0.032 0.09 <0.0001 0.00011 0.00014 0.00016 0.049 0.047
2017 Q2 Reference (GH_ER2) 109 92 151 0.0032 0.14 <0.0001 <0.0001 0.00011 0.00019 0.048 0.048
2017 Q3 Reference (CM_MC1) 80 65 142 0.0029 0.013 <0.0001 0.00011 0.00021 0.00023 0.052 0.05
2017 Q3 Reference (FR_UFR1) 88 101 147 0.0026 0.0058 <0.0001 0.0001 <0.0001 0.00013 0.074 0.073
2017 Q3 Reference (GH_ER2) 83 94 136 0.0029 0.014 <0.0001 0.00012 0.00011 0.00012 0.047 0.046
2017 Q4 Reference (CM_MC1) 98 71 136 <0.003 0.0054 <0.0001 <0.0001 0.00015 0.00019 0.051 0.051
2017 Q4 Reference (FR_UFR1) 102 89 144 <0.003 0.0033 <0.0001 <0.0001 <0.0001 0.00011 0.073 0.074
2017 Q4 Reference (GH_ER2) 98 75 147 <0.003 0.0067 <0.0001 <0.0001 <0.0001 0.00012 0.048 0.048
2018 Q1 Reference (CM_MC1) 100 71 160 <0.003 0.0039 <0.0001 <0.0001 0.00016 0.00016 0.055 0.052
2018 Q1 Reference (FR_UFR1) 98 79 143 0.0071 0.013 <0.000125 <0.0001 0.00013 0.00012 0.079 0.071
2018 Q1 Reference (GH_ER2) 96 79 155 <0.003 <0.003 <0.0001 0.00011 <0.0001 0.00023 0.051 0.05
2018 Q2 Reference (CM_MC1) 102 126 98 0.029 0.37 <0.000125 <0.0001 0.00023 0.00037 0.033 0.033
2018 Q2 Reference (FR_UFR1) 102 121 99 0.012 0.21 <0.0001 <0.0001 0.00013 0.00023 0.039 0.041
2018 Q2 Reference (GH_ER2) 104 118 139 0.0053 0.87 <0.0001 0.00014 0.00015 0.00075 0.043 0.057
2018 Q2 Reference (LC_SLC) 104 126 117 0.0043 0.07 <0.0001 <0.0001 0.00012 0.00019 0.029 0.029
2018 Q3 Reference (CM_MC1) 95 137 146 0.003 0.016 <0.0001 <0.0001 0.00018 0.00021 0.059 0.054
2018 Q3 Reference (FR_UFR1) 107 180 153 <0.003 0.0046 <0.0001 <0.0001 0.0001 0.00012 0.076 0.07
2018 Q3 Reference (GH_ER2) 107 143 135 <0.003 0.24 <0.0001 <0.0001 0.00011 0.00029 0.043 0.045
2018 Q3 Reference (LC_SLC) 70 117 141 <0.003 0.0053 <0.0001 <0.0001 0.00011 0.00012 0.044 0.042
2018 Q4 Reference (CM_MC1) 94 135 145 <0.003 0.0031 <0.0001 <0.0001 0.00015 0.00016 0.055 0.055
2018 Q4 Reference (FR_UFR1) 94 56 150 <0.003 0.0035 <0.0001 <0.0001 <0.0001 0.00011 0.077 0.072
2018 Q4 Reference (GH_ER2) 96 71 149 <0.003 0.0078 <0.0001 <0.0001 <0.0001 0.0002 0.048 0.046
2018 Q4 Reference (LC_SLC) 98 68 145 <0.003 <0.003 <0.0001 <0.0001 0.00011 0.00012 0.05 0.048
2019 Q1 Reference (CM_MC1) 98 100 161 <0.003 0.0026 <0.0001 <0.0001 0.00014 0.00017 0.055 0.055
2019 Q1 Reference (FR_UFR1) 78 64 156 0.029 0.17 <0.0001 <0.0001 0.000073 0.00011 0.073 0.072
2019 Q1 Reference (GH_ER2) 67 64 150 <0.003 0.0074 <0.0001 <0.0001 <0.0001 0.00011 0.049 0.047
2019 Q3 Reference (CM_MC1) 90 107 147 <0.003 0.008 <0.0001 <0.0001 0.00021 0.00021 0.053 0.054
2019 Q3 Reference (FR_UFR1) 96 78 147 0.0019 0.0057 <0.0001 <0.0001 0.00008 0.00009 0.067 0.064
2019 Q3 Reference (GH_ER2) 93 87 138 <0.003 0.012 <0.0001 <0.0001 0.000093 0.00012 0.042 0.04
2019 Q3 Reference (LC_SLC) 102 109 140 <0.003 0.0024 <0.0001 <0.0001 0.00011 0.00011 0.04 0.04
2019 Q4 Reference (CM_MC1) 96 95 145 <0.003 0.007 <0.0001 <0.0001 0.00019 0.00019 0.046 0.048
2019 Q4 Reference (FR_UFR1) 98 144 143 <0.003 0.067 <0.0001 <0.0001 0.000065 0.00013 0.069 0.067
2019 Q4 Reference (GH_ER2) 100 59 146 0.0024 0.013 <0.0001 <0.0001 <0.0001 0.00012 0.046 0.045
2019 Q4 Reference (LC_SLC) 88 82 143 <0.003 0.0087 <0.0001 <0.0001 0.000083 0.0001 0.042 0.042

Tests categorized as no adverse response
2015 Q1 CM_MC2 94 73 176 0.0063 0.2 0.00013 0.00015 0.00016 0.00026 0.059 0.061
2015 Q1 FR_FRCP1 94 82 226 0.003 0.024 0.00036 0.00037 0.0001 0.00013 0.087 0.089
2015 Q1 GH_FR1 98 90 204 0.003 0.069 0.0002 0.00021 0.0001 0.00015 0.11 0.11
2015 Q2 CM_MC2 100 87 136 0.012 0.66 0.00011 0.00013 0.00016 0.00049 0.042 0.048
2015 Q2 GH_FR1 100 78 158 0.003 0.054 0.00015 0.00016 0.0001 0.00016 0.083 0.084
2015 Q3 FR_FRCP1 88 77 207 0.003 0.0082 0.00026 0.00029 0.0001 0.00017 0.078 0.079
2015 Q3 GH_FR1 69 61 185 0.003 0.032 0.00017 0.00021 0.00011 0.00016 0.099 0.1
2015 Q4 CM_MC2 102 79 195 0.0031 0.05 0.00015 0.00017 0.00017 0.00023 0.074 0.074
2015 Q4 FR_FRCP1 102 92 213 0.0032 0.0046 0.00025 0.00028 0.0001 0.00011 0.08 0.08
2015 Q4 GH_FR1 96 96 193 0.003 0.0037 0.00012 0.00015 0.0001 0.00012 0.11 0.11
2016 Q1 GH_FR1 94 87 198 <0.003 0.0098 0.00014 0.00016 <0.0001 0.00013 0.12 0.12
2016 Q3 CM_MC2 100 113 204 <0.003 0.0075 0.0002 0.00023 0.00019 0.0002 0.077 0.076
2016 Q4 CM_MC2 100 113 179 0.0055 0.088 0.00014 0.00016 0.00017 0.00023 0.054 0.056
2016 Q4 GH_FR1 88 92 192 <0.003 0.01 0.00016 0.00024 0.00011 0.00014 0.1 0.1
2017 Q1 GH_FR1 104 81 204 <0.003 0.0066 0.00011 0.00013 <0.0001 0.00011 0.12 0.12
2017 Q2 FR_FRCP1 100 89 181 0.0069 0.19 0.00021 0.00024 0.00012 0.00025 0.07 0.071
2017 Q2 GH_FR1 100 99 179 0.0049 0.33 0.00019 0.00022 0.00013 0.00029 0.081 0.086
2017 Q3 FR_FRCP1 83 108 204 0.0025 0.0062 0.00024 0.00027 <0.0001 0.00012 0.074 0.072
2017 Q3 GH_FR1 78 107 191 0.0027 0.0068 0.00016 0.00019 <0.0001 0.00012 0.11 0.1
2017 Q4 FR_FRCP1 96 76 179 <0.003 0.019 0.00024 0.00027 <0.0001 0.00014 0.072 0.075
2017 Q4 GH_FR1 102 76 177 <0.003 0.0051 0.00018 0.0002 0.0001 0.00013 0.11 0.11
2018 Q1 CM_MC3 98 82 188 <0.003 0.0034 0.0001 0.00014 0.00016 0.00017 0.055 0.052
2018 Q1 GH_FR1 96 79 208 0.007 0.0069 0.00019 0.0002 0.00011 0.00015 0.13 0.12
2018 Q2 CM_MC3 102 129 125 0.0093 0.74 0.00011 0.00013 0.00027 0.00057 0.038 0.04
2018 Q2 FR_FRCP1 104 129 145 0.0049 0.52 0.00018 0.00022 0.00012 0.00042 0.05 0.064
2018 Q2 GH_FR1 98 147 149 0.006 0.53 0.00023 0.00029 0.00016 0.00046 0.064 0.075
2018 Q2 LC_LCDSSLCC 96 109 148 <0.003 0.043 0.00018 0.00023 0.00012 0.0002 0.035 0.035
2018 Q3 FR_FRCP1 111 143 210 <0.003 0.014 0.00029 0.00032 0.00011 0.00014 0.088 0.08
2018 Q3 GH_FR1 109 130 194 <0.003 0.018 0.00016 0.00017 0.00012 0.00013 0.11 0.1
2018 Q3 LC_LCDSSLCC 109 150 201 <0.003 0.0034 0.00023 0.00025 0.00011 0.00015 0.072 0.073
2018 Q4 CM_MC3 81 65 168 <0.003 0.0063 0.00013 0.00013 0.00018 0.0002 0.06 0.06
2018 Q4 EV_HC1 94 88 199 <0.003 0.0052 <0.0001 <0.0001 0.00015 0.00018 0.07 0.068
2018 Q4 EV_MC2 98 50 193 <0.003 <0.003 0.00018 0.00018 0.00015 0.00018 0.12 0.11
2018 Q4 GH_ERC 85 47 154 <0.003 <0.003 <0.0001 <0.0001 <0.0001 0.00013 0.059 0.058
2018 Q4 GH_FR1 91 47 212 <0.003 0.0039 0.00012 0.00013 0.0001 0.00012 0.12 0.11
2019 Q1 CM_MC2 107 64 225 <0.003 0.0069 0.00029 0.0003 0.00021 0.00024 0.079 0.082
2019 Q1 FR_FRABCH 87 64 241 <0.003 0.0028 <0.0001 <0.0001 <0.0001 0.000063 0.11 0.11
2019 Q1 FR_FRCP1 78 73 364 <0.003 0.02 0.00042 0.00043 0.00012 0.00015 0.035 0.036
2019 Q1 GH_FR1 91 82 212 0.0022 0.013 0.00013 0.00014 0.000065 0.00012 0.12 0.12
2019 Q1 RG_MIDAG 87 45 187 <0.003 0.025 0.00014 0.00015 0.00021 0.00023 0.085 0.084
2019 Q3 EV_MC2 104 141 170 <0.003 0.019 0.00011 0.00012 0.00019 0.0002 0.11 0.11
2019 Q3 FR_FRABCH 102 102 228 <0.003 0.0044 0.00015 0.00018 <0.0001 0.00009 0.091 0.088
2019 Q3 FR_FRCP1 96 74 197 <0.003 0.0053 0.00026 0.00029 0.00011 0.00012 0.078 0.075
2019 Q3 GH_ERC 94 85 148 <0.003 0.0071 <0.0001 <0.0001 0.000075 0.000098 0.051 0.049
2019 Q3 GH_FR1 100 111 197 <0.003 0.0062 0.00014 0.00015 0.00012 0.000093 0.094 0.09
2019 Q3 LC_LC5 81 76 187 <0.003 0.013 0.00012 0.00013 0.000065 0.000083 0.089 0.088
2019 Q3 RG_MIDAG 98 107 156 <0.003 0.014 0.00011 0.00014 0.00032 0.00034 0.056 0.058
2019 Q4 EV_MC2 98 85 173 <0.003 0.0051 0.000078 0.00009 0.00016 0.00016 0.11 0.11
2019 Q4 FR_FRABCH 88 113 237 <0.003 0.016 <0.0001 0.00011 <0.0001 0.00008 0.097 0.094
2019 Q4 GH_FR1 96 105 203 0.003 0.0034 0.00011 0.00012 <0.0001 0.00012 0.1 0.1
2019 Q4 RG_MIDAG 98 82 180 <0.003 0.03 0.00011 0.00012 0.00022 0.00024 0.068 0.069

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1 100 72 142 0.003 0.045 0.00021 0.00022 0.0001 0.00013 0.06 0.061
2015 Q3 CM_MC2 67 35 210 0.003 0.01 0.0002 0.00021 0.00019 0.00023 0.077 0.078
2016 Q1 CM_MC2 80 58 209 <0.003 0.02 0.00021 0.00022 0.00016 0.00019 0.077 0.076
2016 Q1 FR_FRCP1 100 58 236 0.0032 0.0038 0.00026 0.00029 <0.0001 0.00011 0.083 0.084
2016 Q2 CM_MC2 94 30 146 0.0068 0.37 0.00015 0.00017 0.00017 0.0003 0.045 0.045
2016 Q2 FR_FRCP1 98 51 154 <0.003 0.07 0.00017 0.00022 <0.0001 0.00014 0.058 0.059
2016 Q2 GH_FR1 98 60 166 <0.003 0.058 0.00015 0.00018 0.0001 0.00014 0.08 0.08
2016 Q3 FR_FRCP1 100 94 202 <0.003 0.014 0.00022 0.00024 <0.0001 0.00011 0.077 0.076
2016 Q3 GH_FR1 98 97 198 <0.003 0.007 0.00013 0.00015 0.0001 0.00013 0.11 0.11
2016 Q4 FR_FRCP1 96 95 198 0.0038 0.024 0.00019 0.0002 <0.0001 0.00014 0.075 0.074
2017 Q1 FR_FRCP1 100 56 259 <0.001 0.0035 0.00027 0.0004 <0.0001 0.00013 0.076 0.073
2017 Q4 CM_MC2 90 43 200 <0.003 0.0079 0.00025 0.00028 0.00017 0.00019 0.08 0.076
2018 Q1 FR_FRCP1 86 38 227 0.0034 0.0063 0.00025 0.00026 <0.000125 0.00015 0.085 0.08
2018 Q4 FR_FRABCH 94 50 239 <0.003 0.0038 <0.0001 <0.0001 <0.0001 <0.0001 0.12 0.11
2018 Q4 LC_LCDSSLCC 74 35 195 <0.003 <0.003 0.00017 0.00019 <0.0001 0.00011 0.086 0.081

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2 67 23 208 0.0026 0.016 0.00033 0.00045 0.00015 0.0002 0.07 0.071
2017 Q2 CM_MC2 58 16 178 0.0048 0.2 0.00024 0.00026 0.00017 0.0003 0.058 0.06
2017 Q3 CM_MC2 0 0 188 0.003 0.034 0.00031 0.00036 0.0002 0.00025 0.064 0.065
2018 Q1 CM_MC2 36 15 236 <0.003 0.013 0.00024 0.00027 0.00017 0.00019 0.078 0.075
2018 Q2 CM_MC2 55 97 147 0.01 1.2 0.00017 0.00019 0.00017 0.00068 0.057 0.062
2018 Q3 CM_MC2 30 10 194 <0.004 0.006 0.00052 0.00053 0.00022 0.00022 0.069 0.067
2018 Q3 CM_MC3 77 23 174 <0.003 0.0048 0.00024 0.00025 0.00027 0.00028 0.064 0.061
2018 Q4 CM_MC2 70 21 211 <0.003 0.0059 0.00024 0.00027 0.00021 0.00024 0.077 0.075
2018 Q4 FR_FRCP1 17 18 397 <0.003 0.0053 0.00049 0.0005 0.00017 0.00021 0.019 0.019

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2 90 59 210 <0.003 0.013 0.00021 0.00021 0.00018 0.0002 0.068 0.069
2019 Q3 EV_HC1 88 67 192 <0.003 0.015 <0.0001 0.000063 0.00018 0.00019 0.06 0.059
2019 Q3 LC_DCDS 94 65 134 <0.003 0.022 0.00049 0.00052 0.0003 0.00034 0.2 0.21
2019 Q3 LC_LCDSSLCC 90 50 187 <0.003 0.0043 0.00019 0.0002 0.000083 0.000078 0.06 0.059
2019 Q4 EV_HC1 85 72 202 <0.003 0.021 <0.0001 0.000083 0.00016 0.00017 0.064 0.061
2019 Q4 FR_FRCP1 96 36 244 <0.003 0.0065 0.00033 0.00035 0.000083 0.00012 0.072 0.073
2019 Q4 GH_ERC 88 74 151 <0.003 0.004 <0.0001 <0.0001 0.000075 0.00012 0.061 0.063

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3 67 154 222 <0.003 0.0032 0.00033 0.00034 0.0001 0.00013 0.068 0.067
2019 Q4 LC_LC5 75 67 195 <0.003 0.0072 0.000065 0.00011 <0.0001 0.000065 0.094 0.09
2019 Q4 LC_LCDSSLCC 73 85 196 <0.003 0.0034 0.0002 0.00021 0.000063 0.00024 0.074 0.072

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3 75 65 212 <0.003 0.0033 0.00028 0.0003 <0.0001 0.00008 0.052 0.052
2019 Q4 CM_MC2 79 54 221 <0.003 0.076 0.0002 0.0002 0.00019 0.00022 0.062 0.065
2019 Q4 LC_DCDS 35 51 150 <0.003 0.0034 0.00049 0.00051 0.00033 0.00035 0.25 0.26

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 CM_MC2
2015 Q2 GH_FR1
2015 Q3 FR_FRCP1
2015 Q3 GH_FR1
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q1 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q4 GH_FR1
2017 Q1 GH_FR1
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC3
2018 Q1 GH_FR1
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q3 FR_FRCP1
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC3
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q1 GH_FR1
2019 Q1 RG_MIDAG
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_LC5
2019 Q3 RG_MIDAG
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 GH_FR1
2019 Q4 RG_MIDAG

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1
2015 Q3 CM_MC2
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 FR_FRCP1
2017 Q1 FR_FRCP1
2017 Q4 CM_MC2
2018 Q1 FR_FRCP1
2018 Q4 FR_FRABCH
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2018 Q1 CM_MC2
2018 Q2 CM_MC2
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q4 CM_MC2
2018 Q4 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 LC_DCDS
2019 Q3 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3
2019 Q4 CM_MC2
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 

BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l CALCIUM-T-mg/l

CARBON 
DISSOLVED 

ORGANIC-D-mg/l

0.0001 0.0001 0.00032 0.00032 0.01 0.01 0.05 0.0000097 0.000011 52 1.3
0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000057 0.0000086 37 1.8
0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000081 0.000012 58 1.0
0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000065 0.0000085 56 0.55

<0.0001 <0.0001 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055 0.0000082 57 0.52
<0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006 0.000012 38 1.7
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000078 0.0000098 52 0.84
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000064 0.0000092 47 1.2
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000085 0.000011 49 0.72
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012 0.000018 33 3.0
<0.00002 0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000081 0.000025 49 1.2
<0.00002 <0.00002 <0.00005 <0.00005 0.016 0.015 <0.05 0.0000093 0.000012 39 1.3
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000082 0.000012 50 1.1
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000073 0.0000088 45 0.78
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000073 0.0000088 42 1.3
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 0.052 0.0000068 0.00001 51 0.73
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000053 0.000008 43 0.67
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000071 0.0000079 42 0.89
<0.00003 <0.00002 <0.0000625 <0.00005 <0.0125 <0.01 <0.05 0.0000083 0.00001 52 0.78
<0.00002 <0.00002 <0.0000625 <0.00005 <0.01 <0.01 <0.05 0.0000058 0.000011 50 0.58

<0.000025 0.000024 <0.0000625 <0.00005 0.013 0.011 <0.05 0.000011 0.000033 28 3.7
<0.00002 0.000022 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000096 0.000034 31 2.6
<0.00002 0.000072 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000089 0.00015 51 1.9
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.0625 0.0000065 0.000025 36 2.5
<0.00002 <0.00002 <0.00005 <0.00005 0.016 0.017 <0.05 0.000011 0.000011 41 1.2
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000075 0.000011 48 1.1
<0.00002 0.000032 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000064 0.000047 44 0.97
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000015 49 0.98
<0.00002 <0.00002 <0.00005 <0.00005 0.014 0.014 <0.05 0.0000072 0.0000087 41 0.72
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000085 0.000012 52 0.59
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000065 0.0000082 45 0.56
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000094 0.00001 55 <0.5
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.0000084 0.0000081 43 0.41
<0.00002 0.000013 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000019 50 1.1
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000051 0.0000069 49 0.5
<0.00002 <0.00002 <0.00005 <0.00005 0.016 0.016 <0.05 0.000011 0.000013 42 0.89
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000076 0.000011 50 0.94
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006 0.000013 43 0.62
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012 0.000017 48 0.67
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.0000089 0.000011 40 0.95
<0.00002 0.000014 <0.00005 <0.00005 <0.01 0.0088 <0.05 0.000014 0.000036 52 0.72
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000007 0.0000085 49 0.32
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00001 0.000014 55 0.69

0.0001 0.0001 0.00032 0.00032 0.019 0.021 0.06 0.00002 0.000034 82 1.6
0.0001 0.0001 0.00032 0.00032 0.013 0.013 0.27 0.000037 0.000074 148 1.2
0.0001 0.0001 0.00032 0.00032 0.01 0.01 0.1 0.000021 0.000027 113 1.5
0.0001 0.00011 0.00005 0.00005 0.014 0.017 0.05 0.000035 0.000088 60 1.5
0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.075 0.00002 0.000028 80 1.4
0.0001 0.0001 0.00005 0.00005 0.013 0.014 0.25 0.000043 0.000052 123 0.92
0.0001 0.0001 0.00005 0.00005 0.01 0.011 0.067 0.000018 0.000023 92 0.89
0.0001 0.0001 0.00005 0.00005 0.024 0.027 0.25 0.000012 0.000019 107 1.2
0.0001 0.0001 0.00005 0.00005 0.011 0.012 0.25 0.000043 0.000058 141 0.78
0.0001 0.0001 0.00005 0.00005 0.01 0.012 0.25 0.000017 0.000019 107 0.66

<0.0001 <0.0001 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000016 0.000017 120 0.65
<0.00002 <0.00002 <0.00005 <0.00005 0.028 0.03 <0.25 0.0000066 0.0000092 116 1.0
<0.00002 <0.00002 <0.00005 <0.00005 0.019 0.021 <0.1 0.000027 0.000035 85 1.6
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000016 0.00002 100 0.84
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000015 0.000018 117 0.86
<0.00002 0.000023 <0.00005 <0.00005 <0.01 0.01 <0.05 0.000064 0.00011 87 2.2
<0.00002 0.000026 <0.00005 <0.00005 <0.01 <0.01 <0.15 0.00003 0.000065 80 2.6
<0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.2 0.000022 0.00005 127 1.2
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.15 0.00002 0.000019 98 0.95
<0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 0.3 0.000012 0.000056 150 1.0
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 0.05 0.000017 0.000019 107 1.2
<0.00002 <0.00002 <0.00005 <0.00005 0.01 0.01 <0.05 0.000015 0.000015 70 0.7
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.00002 0.000022 120 0.98

<0.000025 0.000058 <0.00005 <0.00005 0.011 0.012 <0.05 0.000041 0.000074 49 1.7
<0.00002 0.000045 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000064 0.00018 73 2.0
<0.00002 0.000041 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000032 0.00013 65 3.2
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.01 <0.0625 0.00019 0.00024 66 2.0
<0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 0.2 0.000037 0.000056 121 1.3
<0.00002 <0.00002 <0.00005 <0.00005 0.01 <0.01 <0.1 0.000023 0.000026 97 1.0
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.15 0.00026 0.00029 103 1.0
<0.00002 <0.00002 <0.00005 <0.00005 0.014 0.014 <0.05 0.000014 0.000015 76 0.73
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000017 0.000019 88 0.65
<0.00002 <0.00002 <0.00005 <0.00005 0.014 0.015 0.6 0.000023 0.000028 88 0.73
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006 0.0000079 51 0.53
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.2 0.000019 0.00002 118 0.67
<0.00002 <0.00002 <0.00005 <0.00005 0.029 0.031 <0.1 0.000025 0.000026 145 0.5
<0.00002 <0.00002 <0.00005 <0.00005 0.0093 0.011 <0.1 0.000033 0.000036 150 0.6

<0.000015 <0.000015 <0.00038 <0.000038 0.0088 0.01 <0.13 0.000014 0.000027 352 1.6
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.075 0.000019 0.000023 122 0.81
<0.00002 <0.00002 <0.00005 <0.00005 0.016 0.017 <0.05 0.000018 0.000023 96 0.52
<0.00002 <0.00002 <0.00005 <0.00005 0.01 0.012 0.034 0.000019 0.000034 69 1.0
<0.00002 <0.00002 <0.00005 <0.00005 0.012 0.013 <0.075 0.000033 0.000036 122 0.55
<0.00002 <0.00002 <0.00005 <0.00005 0.0095 0.011 <0.05 0.000041 0.000046 105 0.87
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006 0.00001 47 0.53
<0.00002 <0.00002 <0.00005 <0.00005 0.0068 0.0063 <0.05 0.000017 0.000022 92 0.98
<0.00002 <0.00002 <0.00005 <0.00005 0.0068 0.008 <0.05 0.000017 0.000031 86 0.71
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.000014 0.000018 71 0.67
<0.00002 <0.00002 <0.00005 <0.00005 0.009 0.01 0.042 0.000022 0.000025 72 0.67
<0.00002 <0.00002 <0.00005 <0.00005 0.0095 0.012 <0.1 0.000022 0.000041 137 0.5
<0.00002 <0.00002 <0.00005 <0.00005 0.0063 <0.01 <0.05 0.000015 0.000021 110 0.71
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.000017 0.000022 94 0.53

0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.000025 0.000039 73 1.4
0.0001 0.0001 0.00005 0.00005 0.027 0.027 0.21 0.0000091 0.000017 121 0.99

<0.0001 <0.0001 <0.00005 <0.00005 0.025 0.027 <0.25 0.000017 0.000016 118 0.7
<0.0001 <0.0001 <0.00005 <0.00005 0.011 0.012 <0.3125 0.000025 0.000055 187 0.76
<0.00004 0.000044 <0.00005 <0.00005 0.017 0.017 <0.05 0.000064 0.0001 68 1.5
<0.00004 <0.00004 <0.00005 0.000051 <0.01 <0.01 <0.05 0.000027 0.000045 75 1.5
<0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000022 0.000032 79 1.4
<0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.25 0.000021 0.000049 114 0.96
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.01 <0.25 0.000015 0.000019 95 0.82
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000042 0.000051 106 1.0
<0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.25 0.000043 0.000057 197 1.2
<0.00002 <0.00002 <0.00005 <0.00005 0.032 0.035 0.062 0.000012 0.000014 120 1.1
<0.00003 <0.000025 <0.0000625 <0.0000625 0.013 0.014 <0.05 0.000025 0.000087 193 1.3
<0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.2 0.000041 0.000042 145 0.58
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.012 <0.25 0.000094 0.000094 121 <0.5

<0.00002 <0.00002 <0.00005 <0.00005 0.032 0.033 <0.2 0.000039 0.000044 132 0.68
<0.00002 0.000023 <0.00005 <0.00005 0.025 0.027 <0.05 0.000068 0.0001 88 1.8
<0.00002 <0.00002 <0.00005 <0.00005 0.032 0.032 <0.05 0.0000055 0.000021 110 1.2
<0.00002 <0.00002 <0.00005 <0.00005 0.032 0.036 <0.05 0.000023 0.000023 137 1.1

<0.000025 0.000069 <0.0000625 <0.00005 0.019 0.02 <0.05 0.000064 0.00014 66 2.0
<0.00002 <0.00002 <0.00005 <0.00005 0.052 0.058 <0.25 0.000009 0.000014 140 1.1
<0.00002 <0.00002 <0.00005 <0.00005 0.028 0.028 <0.1 0.000018 0.000019 89 0.98
<0.00002 <0.00002 <0.00005 <0.00005 0.029 0.028 <0.2 0.000019 0.000021 121 0.77

<0.000025 <0.000035 <0.0000625 <0.0000875 0.014 0.018 <0.375 0.0000086 0.000014 421 1.4

<0.00002 <0.00002 <0.00005 <0.00005 0.029 0.029 <0.05 0.000012 0.000022 124 0.81
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012 0.000019 78 0.87
<0.00002 <0.00002 <0.00005 <0.00005 0.0063 0.0095 <0.05 0.000029 0.000058 73 2.1
<0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.00015 0.00017 93 0.6
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000014 0.000019 88 0.59
<0.00002 <0.00002 <0.00005 <0.00005 0.0093 0.012 <0.1 0.000032 0.000073 173 0.87
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000007 0.0000089 55 <0.5

<0.00002 <0.00002 <0.00005 <0.00005 0.015 0.017 <0.1 0.00024 0.00025 151 0.46
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.0063 <0.05 0.000016 0.000021 97 0.62
<0.00002 <0.00002 <0.00005 <0.00005 0.012 0.013 <0.05 0.0001 0.00012 116 0.4

<0.00002 <0.00002 <0.00005 <0.00005 0.017 0.016 <0.075 0.00031 0.00035 117 0.42
<0.00002 <0.00002 <0.00005 <0.00005 0.028 0.028 <0.1 0.000024 0.000031 132 0.78
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.00012 0.00013 100 1.8
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 CM_MC2
2015 Q2 GH_FR1
2015 Q3 FR_FRCP1
2015 Q3 GH_FR1
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q1 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q4 GH_FR1
2017 Q1 GH_FR1
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC3
2018 Q1 GH_FR1
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q3 FR_FRCP1
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC3
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q1 GH_FR1
2019 Q1 RG_MIDAG
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_LC5
2019 Q3 RG_MIDAG
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 GH_FR1
2019 Q4 RG_MIDAG

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1
2015 Q3 CM_MC2
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 FR_FRCP1
2017 Q1 FR_FRCP1
2017 Q4 CM_MC2
2018 Q1 FR_FRCP1
2018 Q4 FR_FRABCH
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2018 Q1 CM_MC2
2018 Q2 CM_MC2
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q4 CM_MC2
2018 Q4 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 LC_DCDS
2019 Q3 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3
2019 Q4 CM_MC2
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l FLUORIDE-D-mg/l
Hardness Total or 
Dissolved CaCO3-

N-mg/l
IRON-D-mg/l

1.0 0.00013 0.00019 0.0001 0.0001 328 0.0005 0.0005 0.14 180 0.01
1.0 0.00011 0.00026 0.0001 0.0001 234 0.0005 0.0005 0.15 131 0.01
1.0 0.0001 0.00014 0.0001 0.0001 348 0.0005 0.0005 0.15 199 0.01
1.0 0.00012 0.00018 0.0001 0.0001 356 0.0005 0.0005 0.15 193 0.01

0.92 0.00011 0.00018 <0.0001 <0.0001 356 <0.0005 <0.0005 0.15 195 <0.01
0.1 0.00013 0.0002 <0.0001 <0.0001 243 <0.0005 <0.0005 0.16 133 <0.01

0.13 0.0001 0.00017 <0.0001 <0.0001 341 <0.0005 <0.0005 0.17 181 <0.01
0.19 0.00011 0.0002 <0.0001 <0.0001 319 <0.0005 <0.0005 0.16 171 <0.01
<0.5 0.0001 0.00013 <0.0001 <0.0001 338 <0.0002 <0.0005 0.14 182 <0.01
<0.5 0.00013 0.00046 <0.0001 <0.0001 247 0.00031 0.00055 0.11 126 0.023
0.42 0.0002 0.00055 <0.0001 0.00011 307 <0.0005 0.00051 0.15 175 <0.01
<0.5 0.00013 0.00025 <0.0001 <0.0001 269 <0.000425 <0.0005 0.055 146 <0.01
0.21 0.00011 0.00021 <0.0001 <0.0001 333 <0.000425 <0.0005 0.15 178 <0.01
0.32 0.00022 0.00024 <0.0001 <0.0001 282 <0.000425 <0.0005 0.16 155 <0.01
0.51 0.00017 0.00019 <0.0001 <0.0001 273 <0.0005 <0.0005 0.052 143 <0.01
<0.5 0.0001 0.00014 <0.0001 <0.0001 333 <0.0005 <0.0005 0.11 183 <0.01
<0.5 0.00025 0.00029 <0.0001 <0.0001 280 <0.0005 <0.0005 0.13 156 <0.01
0.56 0.00015 0.0002 <0.0001 <0.0001 307 <0.0005 <0.0005 0.057 153 <0.01
<0.5 <0.000125 0.00014 <0.000125 <0.0001 357 0.00053 <0.0005 0.12 192 <0.0125
0.27 0.00021 0.00027 <0.0001 <0.0001 329 <0.0005 <0.0005 0.16 170 <0.01
<0.5 0.00017 0.00057 <0.000125 0.00015 193 <0.0005 0.00083 0.059 101 0.025
<0.5 0.00011 0.00048 <0.0001 0.00015 207 <0.0005 0.0013 0.12 112 0.011
0.51 0.00016 0.0022 <0.0001 0.00053 279 <0.0005 0.0017 0.15 150 <0.01
<0.5 0.00012 0.0003 <0.0001 <0.0001 243 <0.0005 <0.0005 0.21 134 <0.01
0.43 0.00018 0.00024 <0.0001 <0.0001 277 <0.0005 0.00051 0.079 154 <0.01
0.31 0.00011 0.00011 <0.0001 <0.0001 324 <0.0005 <0.0005 0.17 184 <0.01
0.4 0.0002 0.00073 <0.0001 0.0002 262 <0.0005 0.00069 0.17 151 <0.01

0.44 0.00013 0.00024 <0.0001 <0.0001 347 <0.0005 <0.0005 0.34 197 <0.01
0.58 0.00019 0.00019 <0.0001 <0.0001 287 <0.0005 <0.0005 0.072 153 <0.01
<0.5 0.00012 0.00038 <0.0001 <0.0001 349 <0.0005 <0.0005 0.14 194 <0.01
<0.5 0.00025 0.00036 <0.0001 <0.0001 304 <0.0005 0.0005 0.16 169 <0.01
0.64 0.00014 0.00029 <0.0001 <0.0001 399 <0.0005 <0.0005 0.37 224 <0.01
0.68 0.00017 0.00024 <0.0001 <0.0001 305 <0.0005 <0.0005 0.061 154 <0.01
<0.5 0.00014 0.00042 <0.0001 0.000085 364 <0.0005 0.00039 0.11 184 0.02
<0.5 0.00024 0.0003 <0.0001 <0.0001 305 <0.0005 <0.0005 0.14 169 <0.01
<0.5 0.0002 0.00023 <0.0001 <0.0001 285 <0.0005 <0.0005 0.077 150 <0.01
<0.5 0.00013 0.00013 <0.0001 <0.0001 318 <0.0005 <0.0005 0.16 180 <0.01
<0.5 0.0002 0.00026 <0.0001 <0.0001 277 <0.0005 <0.0005 0.16 152 <0.01
<0.5 0.00015 0.00021 <0.0001 <0.0001 338 <0.0005 <0.0005 0.31 178 <0.01
<0.5 0.00021 0.00024 <0.0001 <0.0001 263 0.00033 <0.0005 0.063 149 <0.01
<0.5 0.00011 0.00025 <0.0001 0.000083 325 0.0002 0.00049 0.14 186 <0.01
<0.5 0.00026 0.00028 <0.0001 <0.0001 292 0.00035 <0.0005 0.14 160 <0.01
0.41 0.00015 0.00019 <0.0001 <0.0001 359 0.00027 <0.0005 0.32 197 <0.01

2.4 0.00015 0.00046 0.00047 0.00072 599 0.0005 0.00062 0.11 333 0.01
2.4 0.00011 0.00017 0.00012 0.00014 1113 0.0005 0.0005 0.18 679 0.01
2.7 0.00011 0.00022 0.00011 0.00017 823 0.0005 0.00051 0.15 479 0.01
1.4 0.00023 0.001 0.0003 0.00083 457 0.0005 0.0013 0.099 240 0.015
1.6 0.00013 0.00024 0.0001 0.0001 581 0.0005 0.0005 0.17 329 0.01
1.6 0.0001 0.00014 0.0001 0.0001 925 0.0005 0.0005 0.2 541 0.01
1.5 0.00011 0.0002 0.0001 0.0001 686 0.0005 0.0005 0.18 385 0.01
3.4 0.00016 0.00026 0.00051 0.0006 821 0.0005 0.00059 0.11 456 0.01
2.4 0.00012 0.00016 0.0001 0.0001 1100 0.0005 0.0005 0.18 650 0.01
2.0 0.00012 0.00017 0.0001 0.0001 783 0.0005 0.0005 0.16 445 0.01
2.6 0.00012 0.00015 <0.0001 <0.0001 891 <0.0005 <0.0005 0.17 505 <0.01
3.4 0.00014 0.00017 0.00034 0.00043 915 <0.0005 <0.0005 0.12 504 <0.01
2.0 0.00016 0.00033 0.00076 0.00099 669 <0.0005 <0.0005 0.11 358 <0.01
1.6 0.00012 0.00016 <0.0001 <0.0001 758 <0.0005 <0.0005 0.17 431 <0.01
1.9 0.0001 0.00013 <0.0001 <0.0001 869 <0.0005 <0.0005 0.14 499 <0.01

0.67 0.0001 0.00059 <0.0001 0.00019 724 0.00028 0.00076 0.15 390 0.012
1.5 <0.0001 0.00072 <0.0001 0.00025 630 <0.0005 0.00089 0.15 366 0.011
1.4 0.00011 0.00017 <0.0001 <0.0001 993 <0.000425 <0.0005 0.19 584 <0.01
1.4 0.00011 0.00015 <0.0001 <0.0001 767 <0.000425 <0.0005 0.17 434 <0.01

<2.5 <0.0001 0.00015 <0.0001 0.00011 1153 <0.0005 <0.0005 0.11 734 0.01
1.3 0.00012 0.00015 <0.0001 <0.0001 830 <0.0005 <0.0005 0.13 505 <0.01
1.9 0.00018 0.00027 <0.0001 <0.0001 512 <0.0005 <0.0005 0.19 260 <0.01
2.5 <0.0001 0.00027 <0.0001 <0.0001 938 0.00051 <0.0005 0.16 526 <0.01
1.0 0.00014 0.00095 0.00066 0.0014 364 0.00098 0.0026 0.16 194 0.011

0.54 0.00011 0.00093 <0.0001 0.0005 531 <0.0005 0.0014 0.18 287 <0.01
1.0 <0.0001 0.00094 <0.0001 0.00049 522 0.00056 0.0015 0.17 279 0.013
2.2 0.00012 0.0003 <0.0001 0.00014 541 <0.0005 0.00059 0.23 300 <0.01
1.7 <0.0001 0.00014 0.00011 0.00012 964 <0.0005 <0.0005 0.21 601 <0.01
1.5 0.0001 0.00017 <0.0001 <0.0001 768 <0.0005 <0.0005 0.18 464 <0.01
3.4 0.00012 0.00018 <0.0001 <0.0001 811 <0.0005 <0.0005 0.25 444 <0.01
1.9 0.00023 0.00025 0.0001 0.00013 556 <0.0005 <0.0005 0.21 295 <0.01
1.3 0.00017 0.00021 <0.0001 <0.0001 745 <0.0005 <0.0005 0.22 431 <0.01
5.2 0.00015 0.00015 <0.0001 <0.0001 698 <0.0005 <0.0005 0.15 400 <0.01

<0.5 0.00024 0.00026 <0.0001 <0.0001 330 <0.0005 0.0005 0.16 184 <0.01
2.3 0.00016 0.00028 <0.0001 <0.0001 909 <0.0005 0.00051 0.17 542 <0.01
6.1 0.00015 0.00019 0.0009 0.001 1120 <0.0005 <0.0005 0.088 616 <0.01
1.5 0.00011 0.00019 0.00025 0.00024 1170 <0.0005 <0.0005 0.083 650 <0.01
5.5 <0.000075 0.00029 0.00010 0.00011 2863 <0.0005 <0.00038 0.078 2107 <0.0075
1.7 0.000083 0.00013 0.000075 0.000085 947 <0.0005 <0.0005 0.14 536 <0.01
3.1 0.00018 0.00021 <0.0001 0.0002 655 <0.0005 <0.0005 0.14 394 <0.01
2.7 0.00014 0.00022 <0.0001 0.00007 516 <0.0005 <0.0005 0.16 283 <0.01
1.2 0.00012 0.00017 0.00013 0.00014 909 <0.0005 0.00054 0.19 527 -

0.85 0.000065 0.00013 <0.0001 <0.0001 774 <0.0005 <0.0005 0.21 448 <0.01
<0.5 0.00021 0.00026 <0.0001 <0.0001 304 <0.0005 <0.0005 0.16 164 <0.01
1.3 0.000098 0.00025 0.000063 <0.0001 736 <0.0005 <0.0005 0.17 417 <0.01
2.8 0.00012 0.00022 <0.0001 <0.0001 660 <0.0005 <0.0005 0.21 354 <0.01
1.0 0.00019 0.00025 0.000065 0.00017 529 <0.0005 <0.0005 0.21 282 <0.01
3.7 0.00018 0.00016 <0.0001 <0.0001 524 0.00016 <0.0005 0.14 299 <0.01
1.3 0.00012 0.00014 0.00015 0.00018 968 0.00027 0.00051 0.11 587 -
1.6 0.00014 0.00015 <0.0001 0.0001 789 0.00019 0.00047 0.13 465 0.01
2.0 0.00019 0.00025 0.00015 0.00025 648 0.00031 <0.0005 0.18 371 <0.01

1.1 0.00011 0.00019 0.0001 0.00011 568 0.0005 0.0005 0.2 308 0.01
2.8 0.00014 0.00017 0.00018 0.00021 939 0.0005 0.0005 0.12 534 0.01
5.0 0.00016 0.00026 0.00091 0.00098 916 0.00052 <0.0005 0.13 493 <0.01
3.0 0.0001 0.0011 <0.0001 <0.0001 1450 <0.0005 0.00052 0.18 889 <0.01
1.2 0.00017 0.0006 0.0021 0.0029 537 <0.0005 0.0007 0.1 282 <0.01

0.51 0.00011 0.00024 <0.0001 0.0001 569 <0.0005 0.00051 0.21 311 <0.01
0.96 0.00011 0.00022 <0.0001 <0.0001 598 <0.0005 <0.0005 0.18 332 <0.01
1.6 <0.0001 0.00013 0.0001 0.00011 907 <0.0005 <0.0005 0.21 501 <0.01
1.6 0.00011 0.00018 <0.0001 <0.0001 740 <0.0005 <0.0005 0.19 399 <0.01
1.4 <0.0001 0.00015 <0.0001 <0.0001 850 <0.0005 <0.0005 0.21 478 <0.01
2.8 <0.0001 0.00027 <0.0001 <0.0001 1585 <0.0002 <0.0005 0.14 1008 <0.01
4.5 0.00012 0.00018 0.00098 0.0011 900 <0.0005 <0.0005 0.088 526 <0.01
2.5 <0.000125 0.00029 0.00015 0.00015 1465 0.0005 <0.000625 0.14 868 <0.0125
2.3 0.00012 0.00027 0.00014 0.00015 1100 <0.0005 0.00051 0.15 667 <0.01
15 0.00012 0.00025 <0.0001 <0.0001 944 <0.0005 <0.0005 0.24 556 <0.01

3.7 0.00013 0.00022 0.0041 0.0042 1016 <0.000425 <0.0005 0.13 553 <0.01
1.8 0.00013 0.00052 0.0032 0.004 696 0.00022 0.00068 0.1 348 <0.01
1.4 0.00015 0.00025 0.0016 0.003 873 <0.000425 0.00053 0.11 487 <0.01
5.9 0.00011 0.00023 0.001 0.0012 1081 <0.0005 <0.0005 0.11 586 <0.01
2.8 0.00014 0.0015 0.0014 0.0033 539 <0.0005 0.0017 0.11 287 0.013
3.2 0.00013 0.00016 0.0057 0.0064 1060 <0.0005 <0.0005 0.17 607 <0.01
1.6 0.00019 0.00023 0.0015 0.0016 696 <0.0005 <0.0005 0.22 366 <0.01
3.7 0.00021 0.00019 0.00055 0.00064 968 <0.0005 <0.0005 0.14 545 <0.01
6.7 <0.000125 0.00038 <0.000125 <0.000175 3348 0.00051 <0.000875 0.17 2580 <0.0125

2.2 0.00016 0.00019 0.00056 0.001 954 <0.0005 <0.0005 0.12 549 <0.01
1.1 0.00016 0.00019 <0.0001 <0.0001 662 <0.0005 <0.0005 0.22 385 <0.01
7.5 <0.0001 0.00015 0.00012 0.00015 582 <0.0005 0.00032 0.098 296 <0.01
8.9 0.00013 0.0002 <0.0001 <0.0001 727 <0.0005 <0.0005 0.24 392 <0.01
1.4 0.00016 0.0002 <0.0001 <0.0001 701 0.00013 <0.0005 0.2 416 <0.01
1.5 0.000068 0.00013 0.0001 0.00014 1258 0.00018 <0.0005 0.18 815 <0.01

<0.5 0.00023 0.00026 <0.0001 <0.0001 336 0.00023 <0.0005 0.14 182 <0.01

14 0.00013 0.00015 0.000085 0.000093 1093 0.00051 0.00035 0.17 659 <0.01
3.8 0.00013 0.00016 <0.0001 <0.0001 712 0.00024 <0.0005 0.17 407 <0.01
9.3 0.00015 0.0002 <0.0001 <0.0001 846 0.00042 0.00045 0.19 489 <0.01

17 0.00008 0.00022 0.000088 0.00015 953 <0.0005 <0.0005 0.21 525 <0.01
3.2 0.00017 0.00033 0.0015 0.0022 969 0.00027 <0.0005 0.11 598 <0.01
12 0.000095 0.000065 0.000093 0.00011 729 0.0003 <0.0005 0.085 403 <0.01
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 CM_MC2
2015 Q2 GH_FR1
2015 Q3 FR_FRCP1
2015 Q3 GH_FR1
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q1 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q4 GH_FR1
2017 Q1 GH_FR1
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC3
2018 Q1 GH_FR1
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q3 FR_FRCP1
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC3
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q1 GH_FR1
2019 Q1 RG_MIDAG
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_LC5
2019 Q3 RG_MIDAG
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 GH_FR1
2019 Q4 RG_MIDAG

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1
2015 Q3 CM_MC2
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 FR_FRCP1
2017 Q1 FR_FRCP1
2017 Q4 CM_MC2
2018 Q1 FR_FRCP1
2018 Q4 FR_FRABCH
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2018 Q1 CM_MC2
2018 Q2 CM_MC2
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q4 CM_MC2
2018 Q4 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 LC_DCDS
2019 Q3 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3
2019 Q4 CM_MC2
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 

IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l LITHIUM-D-mg/l LITHIUM-T-mg/l MAGNESIUM-T-
mg/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l MERCURY-D-mg/l MERCURY-T-mg/l MOLYBDENUM-D-

mg/l

0.017 0.00005 0.00005 0.0013 0.0013 13 0.00062 0.001 0.000009 0.000009 0.00057
0.036 0.00005 0.00005 0.0011 0.0012 9.2 0.00069 0.0022 0.000005 0.000005 0.00056
0.011 0.00005 0.00005 0.0018 0.0021 14 0.00068 0.0013 0.000005 0.000005 0.00064
0.01 0.00005 0.00005 0.0014 0.0013 14 0.00016 0.00031 0.000005 0.000005 0.00061

<0.01 <0.00005 <0.00005 0.0016 0.0017 14 0.0002 0.00036 <0.000005 <0.0000005 0.00057
0.043 <0.00005 0.000053 0.0012 0.0013 10.0 0.00032 0.0016 <0.000005 0.00000095 0.00063
0.011 <0.00005 <0.00005 0.0018 0.0016 14 0.00019 0.00071 <0.000005 <0.0000005 0.00063
0.019 <0.00005 <0.00005 0.0013 0.0016 12 0.00017 0.00056 <0.000005 0.00000058 0.00057
<0.01 <0.00005 <0.00005 0.0016 0.0015 15 <0.0001 0.00027 <0.000005 <0.0000005 0.0006
0.082 <0.00005 0.000065 0.0011 0.0012 9.4 0.00063 0.0026 <0.000005 0.0000022 0.00049
0.15 <0.00005 0.00011 0.0017 0.0019 12 0.00078 0.0088 <0.000005 0.0000011 0.00092
0.016 <0.00005 <0.00005 0.0048 0.0045 11 0.00011 0.00054 <0.000005 0.00000055 0.00089
0.01 <0.00005 <0.00005 0.0018 0.0017 13 0.00021 0.00075 <0.000005 <0.0000005 0.00063
0.02 <0.00005 <0.00005 0.0016 0.0018 10 0.0021 0.0037 <0.000005 0.00000053 0.00099

<0.01 <0.00005 <0.00005 0.0046 0.0048 11 0.00013 0.00024 <0.000005 0.00000054 0.00085
<0.01 <0.00005 <0.00005 0.0017 0.0017 14 0.00013 0.0005 <0.000005 <0.0000005 0.00057
0.011 <0.00005 <0.00005 0.0018 0.0017 11 0.00045 0.0016 <0.000005 <0.0000005 0.001
<0.01 <0.00005 <0.00005 0.0045 0.0048 11 <0.0001 0.00017 <0.000005 <0.0000005 0.00088
0.02 <0.0000625 <0.00005 0.0016 0.0015 14 0.00016 0.00053 <0.000005 0.00000052 0.00057

<0.01 <0.00005 <0.00005 0.0015 0.0016 12 0.0014 0.0015 <0.000005 <0.0000005 0.00094
0.34 <0.0000625 0.00025 0.0027 0.0031 7.6 0.00098 0.0087 0.0000052 0.0000027 0.00057
0.25 <0.00005 0.00018 0.0011 0.0014 8.6 0.00057 0.011 <0.000005 0.0000025 0.00055
1.3 <0.00005 0.00085 0.0016 0.0026 12 0.00069 0.067 <0.000005 0.0000043 0.00091

0.07 <0.00005 0.000066 0.0017 0.0019 9.6 0.00016 0.0026 <0.000005 0.0000012 0.00057
0.013 <0.00005 <0.00005 0.0049 0.0051 11 0.00019 0.0007 <0.000005 <0.0000005 0.00095
<0.01 <0.00005 <0.00005 0.0018 0.0018 13 0.00025 0.00061 <0.000005 <0.0000005 0.00064
0.35 <0.00005 0.00029 0.0018 0.002 10 0.00052 0.022 <0.000005 0.00000079 0.001
0.01 <0.00005 <0.00005 0.0032 0.0033 15 <0.0001 0.00034 <0.000005 <0.0000005 0.0013

<0.01 <0.00005 <0.00005 0.0044 0.0043 11 0.00034 0.00042 <0.000005 <0.0000005 0.00087
0.011 <0.00005 <0.00005 0.0016 0.0017 14 <0.0001 0.00037 <0.000005 <0.0000005 0.0006
0.013 <0.00005 <0.00005 0.0017 0.0018 12 0.00035 0.0014 <0.000005 <0.0000005 0.0011
<0.01 <0.00005 <0.00005 0.0042 0.004 19 <0.0001 0.0001 <0.000005 <0.0000005 0.0014
<0.01 <0.00005 <0.00005 0.0044 0.0045 12 0.00015 0.00022 <0.000005 <0.0000005 0.00088
0.079 <0.00005 0.000075 0.0016 0.0018 13 0.00016 0.0019 <0.000005 0.0000012 0.00051

0.0065 <0.00005 <0.00005 0.0017 0.0018 12 0.00041 0.00088 <0.000005 0.00000032 0.0011
<0.01 <0.00005 <0.00005 0.0048 0.0048 12 0.00019 0.00053 <0.000005 0.00000032 0.00097
<0.01 <0.00005 <0.00005 0.0017 0.0017 14 0.00023 0.0006 <0.000005 0.00000036 0.00064
0.026 <0.00005 <0.00005 0.0017 0.0017 10 0.00063 0.0035 <0.000005 <0.0000005 0.00095
<0.01 <0.00005 <0.00005 0.0028 0.003 15 <0.0001 0.00016 <0.000005 <0.0000005 0.0012
<0.01 <0.00005 <0.00005 0.0044 0.0045 11 0.000075 0.0002 <0.000005 <0.0000005 0.00085
0.084 <0.00005 0.00012 0.0016 0.0017 14 0.000068 0.0052 <0.000005 0.0000007 0.00056
0.018 <0.00005 <0.00005 0.0017 0.0019 12 0.00069 0.0016 <0.000005 <0.0000005 0.0010
0.01 <0.00005 <0.00005 0.0036 0.0039 17 <0.0001 0.00063 <0.000005 <0.0000005 0.0013

0.21 0.00005 0.00014 0.0081 0.0084 33 0.0038 0.011 0.000009 0.000009 0.00092
0.035 0.00005 0.000053 0.043 0.043 78 0.0069 0.01 0.000009 0.000009 0.002
0.065 0.00005 0.000063 0.014 0.014 49 0.0023 0.0043 0.000009 0.000009 0.0012
0.85 0.00005 0.00058 0.0062 0.0069 23 0.0027 0.028 0.000005 0.000007 0.00077
0.077 0.00005 0.000071 0.015 0.015 32 0.00099 0.0047 0.000005 0.000005 0.00099
0.019 0.00005 0.00005 0.035 0.036 59 0.0052 0.0071 0.000005 0.000005 0.0015
0.052 0.00005 0.000062 0.015 0.015 38 0.002 0.0057 0.000005 0.000005 0.00099
0.053 0.00005 0.000063 0.012 0.012 46 0.0039 0.0065 0.000005 0.0000051 0.0011
0.021 0.00005 0.00005 0.04 0.041 74 0.0076 0.0089 0.000005 0.000005 0.0015
0.011 0.00005 0.00005 0.016 0.016 45 0.0012 0.0016 0.000005 0.000005 0.00094
0.013 <0.00005 <0.00005 0.015 0.015 52 0.0012 0.0016 <0.000005 <0.000001625 0.00089
0.012 <0.00005 <0.00005 0.017 0.018 55 0.00064 0.0015 <0.000005 <0.0000005 0.0012
0.077 <0.00005 0.000066 0.011 0.011 37 0.0073 0.011 <0.000005 0.00000078 0.00089
0.018 <0.00005 <0.00005 0.017 0.018 46 0.00096 0.0017 <0.000005 <0.000001625 0.0011
0.011 <0.00005 <0.00005 0.017 0.017 49 0.0012 0.0015 <0.000005 <0.0000005 0.00081
0.25 <0.00005 0.00019 0.03 0.029 40 0.0044 0.014 <0.000005 0.0000021 0.0013
0.34 <0.00005 0.00026 0.015 0.014 37 0.0018 0.011 <0.000005 0.0000053 0.0011
0.021 <0.00005 <0.00005 0.037 0.034 68 0.0051 0.0088 <0.000005 <0.0000005 0.0013
0.012 <0.00005 <0.00005 0.019 0.019 45 0.001 0.0022 <0.000005 0.0000005 0.00097
0.055 <0.00005 0.000059 0.041 0.041 91 0.0072 0.013 <0.000005 <0.0000005 0.0013
0.012 <0.00005 <0.00005 0.017 0.017 60 0.0011 0.0019 <0.000005 <0.0000005 0.0011
0.01 <0.00005 <0.00005 0.0051 0.0053 21 0.00059 0.00095 <0.000005 <0.0000005 0.00073
0.015 <0.00005 <0.00005 0.017 0.017 54 0.00083 0.0017 <0.00001 <0.0000005 0.0017
0.74 <0.00005 0.00048 0.0049 0.0056 16 0.0083 0.026 <0.000005 0.0000019 0.00067
0.82 <0.00005 0.00059 0.018 0.019 30 0.0014 0.045 <0.000005 0.0000039 0.0012
0.74 <0.00005 0.00059 0.012 0.012 29 0.0008 0.03 <0.000005 0.0000053 0.0013
0.054 <0.00005 0.000064 0.026 0.025 28 0.0003 0.0032 <0.000005 0.0000012 0.0014
0.036 <0.00005 <0.00005 0.034 0.033 68 0.0057 0.008 <0.000005 <0.0000005 0.0016
0.029 0.00011 0.00018 0.02 0.02 47 0.0012 0.0029 <0.000005 <0.0000005 0.0013
<0.01 <0.00005 <0.00005 0.036 0.038 46 0.00017 0.0004 <0.000005 <0.0000005 0.0015
0.013 <0.00005 <0.00005 0.0068 0.0068 26 0.00062 0.001 <0.000005 <0.0000005 0.0011
0.015 <0.00005 <0.00005 0.0067 0.0067 48 0.0036 0.0041 <0.000005 <0.0000005 0.00096
<0.01 <0.00005 <0.00005 0.021 0.021 38 0.0013 0.0013 <0.000005 <0.0000005 0.0012
<0.01 <0.00005 <0.00005 0.003 0.003 13 0.00015 0.00023 <0.000005 <0.0000005 0.0011
0.011 <0.00005 <0.00005 0.017 0.017 57 0.00092 0.0013 <0.000005 <0.0000005 0.0013
<0.01 <0.00005 <0.00005 0.018 0.019 67 0.0056 0.0067 <0.000005 <0.0000005 0.0027
0.016 <0.00005 <0.00005 0.031 0.033 66 0.0048 0.0054 <0.000005 <0.0000005 0.0006
0.033 <0.00038 0.000059 0.068 0.072 275 0.0038 0.0053 <0.000005 0.00000057 0.0027
0.011 <0.00005 <0.00005 0.017 0.017 58 0.001 0.0016 <0.000005 0.00000032 0.0014
0.029 <0.00005 0.00004 0.0098 0.010 36 0.0002 0.0019 <0.000005 0.00000034 0.0013
0.027 <0.00005 0.000034 0.011 0.010 26 0.00068 0.0029 <0.000005 0.00000033 0.00091
0.015 - 0.00004 0.032 0.033 56 0.0037 0.0045 <0.000005 0.00000068 0.00097
0.017 <0.00005 <0.00005 0.028 0.028 47 0.0029 0.0046 <0.000005 <0.0000005 0.0015
0.012 <0.00005 <0.00005 0.0026 0.0026 12 0.00063 0.0017 <0.000005 <0.0000005 0.001
0.019 <0.00005 <0.00005 0.02 0.019 44 0.0012 0.0026 <0.000005 <0.0000005 0.0011
0.021 <0.00005 0.000045 0.02 0.02 38 0.00019 0.0027 <0.000005 <0.0000005 0.0012
0.015 <0.00005 <0.00005 0.0074 0.0072 25 0.00081 0.0024 <0.000005 <0.0000005 0.00085

0.0093 <0.00005 0.000039 0.012 0.012 28 0.0011 0.0014 <0.000005 <0.0000005 0.00088
0.044 - 0.000065 0.03 0.033 65 0.0033 0.0083 <0.000005 0.0000008 0.00071

0.0068 <0.00005 0.00005 0.018 0.019 52 0.0012 0.0015 <0.000005 0.0000005 0.00092
0.035 <0.00005 0.000033 0.0083 0.0088 34 0.00087 0.0025 <0.000005 0.00000033 0.00085

0.064 0.00005 0.000082 0.018 0.019 30 0.0027 0.0079 0.000005 0.000005 0.0012
0.012 0.00005 0.00005 0.014 0.015 58 0.00076 0.0017 0.000005 0.000005 0.0011
0.018 <0.00005 <0.00005 0.013 0.014 50 0.006 0.0071 <0.000005 <0.00000275 0.0011
0.022 <0.00005 <0.00005 0.059 0.06 108 0.0073 0.0092 <0.000005 <0.0000005 0.0017

0.4 <0.00005 0.00024 0.009 0.0093 26 0.011 0.025 <0.000005 0.000001 0.00087
0.09 <0.00005 0.000078 0.018 0.019 31 0.0022 0.0076 <0.000005 0.00000091 0.0011
0.086 <0.00005 0.000072 0.014 0.014 33 0.00088 0.0043 <0.000005 0.0000011 0.00099
0.029 <0.00005 <0.00005 0.037 0.037 56 0.0043 0.0075 <0.000005 <0.0000005 0.0013
0.015 <0.00005 <0.00005 0.018 0.019 42 0.0009 0.0018 <0.000005 <0.0000010625 0.00094
0.034 <0.00005 <0.00005 0.032 0.033 50 0.0068 0.0087 <0.000005 <0.0000005 0.0013
0.023 <0.00005 <0.00005 0.062 0.06 122 0.0064 0.0076 <0.000005 <0.0000005 0.0018
0.012 <0.00005 <0.00005 0.018 0.019 57 0.004 0.005 <0.000005 <0.0000005 0.0013
0.033 <0.0000625 <0.0000625 0.054 0.057 104 0.01 0.016 <0.000005 <0.0000005 0.0017
0.021 <0.00005 <0.00005 0.033 0.033 67 0.0051 0.0052 <0.000005 <0.0000005 0.00067
0.012 <0.00005 <0.00005 0.034 0.035 55 0.0021 0.0028 <0.000005 <0.0000005 0.0025

0.02 <0.00005 <0.00005 0.02 0.021 56 0.018 0.02 <0.000005 <0.0000005 0.0016
0.24 <0.00005 0.00017 0.014 0.014 36 0.017 0.028 <0.000005 0.0000014 0.0011
0.052 <0.00005 0.000075 0.018 0.017 53 0.0021 0.012 <0.000005 0.00000073 0.0015
0.019 <0.00005 <0.00005 0.017 0.019 61 0.0056 0.0078 <0.000005 <0.0000005 0.0013

1.4 <0.0000625 0.00088 0.0095 0.011 27 0.0095 0.055 <0.000005 0.0000025 0.00093
<0.01 <0.00005 <0.00005 0.029 0.031 65 0.012 0.016 <0.000005 <0.0000005 0.0025
<0.01 <0.00005 <0.00005 0.014 0.014 33 0.0032 0.0042 <0.000005 <0.0000005 0.0014
<0.01 <0.00005 <0.00005 0.015 0.015 57 0.0031 0.0041 <0.000005 <0.0000005 0.0021

<0.0175 <0.0000625 <0.0000875 0.076 0.079 363 0.00019 0.00049 <0.000005 <0.0000005 0.0029

0.019 <0.00005 0.000038 0.016 0.017 61 0.0019 0.0068 <0.000005 <0.0000005 0.0011
0.027 <0.00005 <0.00005 0.0071 0.0066 43 0.0033 0.0063 <0.000005 <0.0000005 0.00096
0.026 <0.00005 0.000032 0.016 0.015 30 0.00026 0.0019 <0.000005 0.0000014 0.0037
0.019 <0.00005 <0.00005 0.028 0.028 41 0.002 0.0068 <0.000005 <0.0000005 0.0022
0.035 <0.00005 0.000053 0.0069 0.0069 48 0.0048 0.0057 <0.000005 0.00000042 0.00096
0.031 <0.00005 <0.00005 0.046 0.048 100 0.0048 0.008 <0.000005 <0.0000005 0.002
<0.01 <0.00005 <0.00005 0.003 0.0032 14 0.0003 0.00051 <0.000005 <0.0000005 0.0011

0.038 <0.00005 <0.00005 0.05 0.053 75 0.011 0.013 <0.000005 <0.0000005 0.003
0.0065 <0.00005 <0.00005 0.019 0.02 44 0.0003 0.0011 <0.000005 <0.0000005 0.0012
0.024 <0.00005 <0.00005 0.033 0.035 51 0.0014 0.0043 <0.000005 <0.0000005 0.002

0.073 <0.00005 <0.00005 0.04 0.04 59 0.013 0.027 <0.000005 <0.0000005 0.0037
0.074 <0.00005 0.000063 0.018 0.018 63 0.0065 0.014 <0.000005 0.00000047 0.0011
<0.01 <0.00005 <0.00005 0.016 0.016 37 0.00075 0.0011 <0.000005 0.00000065 0.004
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 CM_MC2
2015 Q2 GH_FR1
2015 Q3 FR_FRCP1
2015 Q3 GH_FR1
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q1 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q4 GH_FR1
2017 Q1 GH_FR1
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC3
2018 Q1 GH_FR1
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q3 FR_FRCP1
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC3
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q1 GH_FR1
2019 Q1 RG_MIDAG
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_LC5
2019 Q3 RG_MIDAG
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 GH_FR1
2019 Q4 RG_MIDAG

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1
2015 Q3 CM_MC2
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 FR_FRCP1
2017 Q1 FR_FRCP1
2017 Q4 CM_MC2
2018 Q1 FR_FRCP1
2018 Q4 FR_FRABCH
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2018 Q1 CM_MC2
2018 Q2 CM_MC2
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q4 CM_MC2
2018 Q4 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 LC_DCDS
2019 Q3 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3
2019 Q4 CM_MC2
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 

MOLYBDENUM-T-
mg/l NICKEL-D-mg/l NICKEL-T-mg/l

NITRATE 
NITROGEN (NO3) 

AS N-N-mg/l

NITRITE 
NITROGEN (NO2) 

AS N-N-mg/l

NITROGEN 
AMMONIA (AS N)-

N-mg/l

ORTHO-
PHOSPHATE-N-

mg/l

pH LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-T-
mg/l

SELENIUM-D-
mg/l

0.00057 0.0005 0.0005 0.12 0.001 0.005 0.003 8.3 0.005 0.42 0.00072
0.0006 0.0005 0.0005 0.03 0.001 0.005 0.003 8.3 0.007 0.36 0.00045
0.00065 0.0005 0.0005 0.048 0.001 0.005 0.0036 8.4 0.0033 0.54 0.00049
0.00059 0.0005 0.0005 0.074 0.001 0.005 0.0015 8.4 0.0024 0.39 0.00065
0.00059 <0.0005 <0.0005 0.16 <0.001 <0.005 0.0031 8.3 0.0041 0.39 0.00083
0.00065 <0.0005 <0.0005 0.018 <0.001 <0.005 0.0025 8.3 0.0047 0.34 0.00051
0.00064 <0.0005 <0.0005 0.043 <0.001 <0.005 0.0027 8.3 0.0051 0.46 0.0006
0.00058 <0.0005 <0.0005 0.097 <0.001 <0.005 0.0024 8.3 0.0045 0.37 0.00066
0.00059 <0.0005 <0.0005 0.21 0.0012 <0.005 0.007 8.2 0.012 0.43 0.001
0.00052 0.00051 0.00055 0.079 0.0022 0.007 0.0074 8.3 0.018 0.36 0.00068
0.00093 <0.0005 0.00059 0.12 <0.001 <0.005 0.0011 8.3 0.009 0.43 0.00089
0.0009 <0.0005 <0.0005 0.015 <0.001 0.0063 0.0049 8.3 0.021 0.49 0.00018
0.00067 <0.0005 <0.0005 0.012 <0.001 0.0063 0.0025 8.4 0.0042 0.46 0.00055

0.001 <0.0005 <0.0005 0.04 <0.001 0.0055 0.0011 8.2 0.004 0.38 0.00065
0.00087 <0.0005 <0.0005 0.015 0.001 0.0075 0.0035 8.2 0.0028 0.51 0.0002
0.00058 <0.0005 <0.0005 0.024 0.001 0.0052 0.0014 8.4 0.0028 0.4 0.00059

0.001 <0.0005 <0.0005 0.047 <0.001 0.0074 <0.001 8.4 0.0015 0.37 0.00083
0.00093 <0.0005 <0.0005 0.041 <0.001 0.0089 0.0027 8.3 0.004 0.45 0.00028
0.00062 <0.000625 <0.0005 0.19 <0.001 0.0077 0.003 8.3 0.0045 0.37 0.0009

0.001 <0.0005 0.00064 0.1 <0.001 <0.005 0.0011 8.3 0.002 0.31 0.001
0.00064 <0.000625 0.00079 0.0093 <0.001 0.0082 0.0044 8.2 0.02 0.5 0.0002
0.00055 <0.0005 0.00074 0.089 <0.001 0.0079 0.007 8.3 0.031 0.44 0.00059
0.00097 <0.0005 0.0026 0.13 <0.001 0.0093 0.0029 8.4 0.14 0.78 0.00078
0.00058 <0.0005 0.00057 0.11 <0.001 0.0086 0.0023 8.3 0.016 0.33 0.00058
0.00091 <0.0005 0.00055 0.017 <0.001 0.016 0.0044 8.3 0.0056 0.5 0.00018
0.00065 <0.0005 <0.0005 0.01 <0.001 0.027 0.002 8.4 0.0045 0.44 0.00057
0.00095 <0.0005 0.00094 0.036 0.0025 0.018 0.0022 8.3 0.01 0.43 0.00067
0.0012 <0.0005 0.00055 0.086 <0.001 0.029 0.0017 8.4 0.0029 0.35 0.0013
0.00089 <0.0005 <0.0005 0.046 <0.001 0.0074 0.0035 8.2 0.0044 0.44 0.00025
0.00057 <0.0005 0.0005 0.21 <0.001 0.027 0.0053 8.3 0.0058 0.38 0.00093
0.0011 <0.0005 <0.0005 0.095 <0.001 0.032 0.0017 8.3 0.0063 0.33 0.0011
0.0013 <0.0005 <0.0005 0.14 <0.001 0.016 0.0025 8.2 0.003 0.38 0.0019
0.00087 <0.0005 <0.0005 0.058 0.00065 0.0094 0.0032 8.2 0.0037 0.44 0.00028
0.00049 <0.0005 0.00049 0.24 0.0012 0.02 0.0072 8.2 0.013 0.4 0.00097
0.0011 <0.0005 <0.0005 0.11 0.00075 0.0035 0.0011 8.2 0.0049 0.34 0.0011
0.00093 <0.0005 <0.0005 0.015 <0.001 0.0032 0.0043 8.4 0.0037 0.5 0.00021
0.00068 <0.0005 <0.0005 0.012 <0.001 0.0095 0.0014 8.4 0.002 0.4 0.00071
0.00096 <0.0005 0.00035 0.032 <0.001 0.014 <0.001 8.3 0.002 0.33 0.00079
0.0012 <0.0005 <0.0005 0.1 0.00075 0.0052 0.0016 8.3 0.0017 0.35 0.0015
0.00088 <0.0005 <0.0005 0.026 0.00068 0.0058 0.0043 8.3 0.004 0.42 0.00025
0.00056 <0.0005 0.00041 0.16 0.00065 0.024 0.0028 8.3 0.015 0.41 0.00091

0.001 <0.0005 <0.0005 0.082 0.00068 0.013 0.00078 8.3 0.0019 0.36 0.001
0.0016 <0.0005 <0.0005 0.14 <0.001 0.0078 0.002 8.2 0.002 0.38 0.0015

0.00096 0.0061 0.0067 1.6 0.01 0.0079 0.0015 8.3 0.014 1.2 0.0043
0.002 0.0073 0.0077 15 0.014 0.019 0.001 8.4 0.004 2.2 0.11

0.0012 0.0037 0.0039 11 0.0038 0.005 0.0014 8.3 0.0061 1.3 0.05
0.00097 0.006 0.0081 1.1 0.0029 0.0068 0.0017 8.4 0.062 1.1 0.0039
0.00099 0.0016 0.0018 7.8 0.003 0.0054 0.001 8.4 0.009 1.1 0.03
0.0015 0.0056 0.0058 10 0.0071 0.0064 0.001 8.4 0.0022 1.9 0.072
0.001 0.0015 0.0016 9.6 0.006 0.0062 0.001 8.3 0.0031 1.2 0.037

0.0011 0.0087 0.009 2.4 0.034 0.016 0.0012 8.4 0.0081 1.4 0.0052
0.0015 0.007 0.0072 16 0.0053 0.005 0.001 8.3 0.002 2.0 0.091
0.00098 0.0015 0.0015 10 0.005 0.005 0.0011 8.4 0.0022 1.2 0.042
0.00089 0.0016 0.0016 13 0.0052 <0.005 <0.001 8.2 0.0032 1.2 0.051
0.0012 0.014 0.015 3.1 0.0062 <0.005 0.001 8.3 0.0022 1.8 0.0067
0.00093 0.0098 0.011 2.2 0.008 0.0057 0.0013 8.3 0.0053 1.3 0.0057
0.0011 0.0024 0.0025 9.5 <0.005 0.0054 0.0011 8.3 0.011 1.3 0.043
0.00086 0.0014 0.0014 13 <0.005 0.0057 0.0016 8.3 0.003 1.2 0.053
0.0014 0.0042 0.005 11 0.0045 0.015 0.0022 8.3 0.024 1.5 0.056
0.0012 0.0024 0.0034 6.7 0.0037 <0.005 0.0034 8.3 0.018 1.3 0.035
0.0014 0.0065 0.0067 11 0.0059 0.0059 0.0013 8.3 0.0041 2.0 0.086
0.001 0.0025 0.0027 10 0.0069 0.0056 <0.001 8.3 0.0029 1.3 0.051

0.0014 0.0085 0.0093 15 0.0072 0.0067 <0.001 8.2 0.0025 2.1 0.14
0.0011 0.0029 0.0031 10 0.0055 0.0073 <0.001 8.4 0.0017 1.4 0.067
0.00076 0.0013 0.0014 1.1 <0.001 0.0066 0.0011 8.3 0.0023 0.57 0.0033
0.0019 0.0016 0.0016 12 <0.005 0.0056 0.0015 8.4 0.0055 1.2 0.067
0.00075 0.0056 0.0071 0.78 0.0029 0.016 0.0028 8.3 0.046 0.88 0.0025
0.0011 0.0031 0.0054 7.9 0.0028 0.0086 0.0019 8.3 0.066 1.3 0.037
0.0013 0.0026 0.005 5.0 0.0032 0.009 0.0061 8.4 0.062 1.3 0.027
0.0014 0.0046 0.0051 6.6 0.0011 0.0073 0.0017 8.3 0.008 0.98 0.028
0.0015 0.0074 0.0075 11 0.0096 0.025 0.0013 8.3 0.0039 2.0 0.086
0.0013 0.0019 0.0021 9.9 0.0083 0.028 0.0014 8.3 0.0046 1.3 0.051
0.0015 0.0069 0.0072 11 0.0039 0.015 0.0017 8.4 0.0029 1.4 0.055
0.0011 0.0024 0.0025 1.2 0.0017 0.0078 0.0022 8.2 0.0036 0.71 0.0041
0.00097 0.00052 0.0006 1.1 0.001 0.077 0.0081 8.3 0.0095 0.87 0.045
0.0012 0.0037 0.0035 2.8 0.0018 0.054 0.0021 8.3 0.0037 1.2 0.023
0.0011 <0.0005 <0.0005 0.49 <0.001 0.067 0.0013 8.2 0.002 0.37 0.0022
0.0013 0.0018 0.0017 11 0.0055 0.057 0.0015 8.3 0.004 1.2 0.071
0.0027 0.015 0.015 3.9 0.012 0.016 0.0021 8.2 0.0049 1.9 0.0091
0.0006 0.00041 0.00048 22 0.0068 0.08 0.0017 8.1 0.0058 1.6 0.12
0.0027 0.03 0.028 27 0.013 0.013 0.0018 8.1 0.0054 4.0 0.55
0.0014 0.0016 0.0018 11 0.0051 0.012 0.0022 8.2 0.004 1.3 0.075
0.0013 0.0026 0.0028 1.9 0.0017 0.01 0.0034 8.1 0.0067 0.94 0.0058
0.00086 0.0010 0.0012 1.4 0.0018 0.013 0.002 8.4 0.0049 0.88 0.013

0.001 0.0013 0.0014 16(Mn, E) 0.0063 0.011 0.00068 8.3 0.0014 1.8 0.076
0.0015 0.0037 0.0037 9.0 0.013 0.043 0.00085 8.4 0.0027 1.7 0.058
0.0011 <0.0005 0.00035 0.28 0.00095 0.0042 <0.001 8.3 0.0022 0.39 0.0016
0.0011 0.0011 0.0013 8.8 0.0061 0.014 <0.001 8.4 0.0019 1.3 0.049
0.033 0.00086 0.00099 7.6 0.0039 0.0061 0.00063 8.4 0.0015 1.2 0.037

0.00082 0.0035 0.0038 0.89 0.0015 0.0098 0.0013 8.4 0.0022 0.82 0.0039
0.00089 0.0011 0.0011 1.7 0.0047 0.01 0.0029 8.2 0.003 0.89 0.014
0.00071 0.00072 0.00087 19(Mn, E) 0.0028 0.017 0.0011 8.3 0.021 1.7 0.087
0.00091 0.00094 0.0011 10 0.0026 0.0075 0.00098 8.3 0.002 1.3 0.057
0.00087 0.0047 0.0051(Mn) 1.5 0.00068 0.0081 0.0024 8.3 0.0032 0.94 0.0059

0.0012 0.0018 0.0021 8.1 0.0046 0.011 0.0012 8.4 0.01 1.2 0.03
0.0011 0.012 0.013 3.2 0.0068 0.0062 0.001 8.3 0.0029 1.8 0.0079
0.0011 0.01 0.01 3.0 0.026 0.01 0.0012 8.3 0.0023 1.6 0.0055
0.0017 0.0092 0.0098 26 0.0066 <0.005 <0.001 8.3 0.0025 2.4 0.15
0.00088 0.015 0.017 2.0 0.0088 0.024 0.0023 8.3 0.02 1.1 0.0046
0.0011 0.0019 0.0024 8.4 0.0027 0.0059 0.0017 8.3 0.0094 1.1 0.03
0.00099 0.0016 0.0017 7.6 0.0027 0.005 0.0013 8.4 0.0096 1.1 0.029
0.0013 0.0054 0.0057 13 0.0068 0.0057 0.0014 8.3 0.0046 1.7 0.066
0.00098 0.0015 0.0016 10 0.0057 <0.005 0.001 8.3 0.0043 1.2 0.039
0.0013 0.0049 0.0052 12 <0.005 <0.005 <0.001 8.3 0.0031 1.6 0.059
0.0018 0.013 0.012 23 0.011 0.0062 0.0052 8.2 0.014 2.6 0.2
0.0013 0.015 0.016 3.7 0.012 0.017 <0.001 8.3 0.003 1.9 0.0084
0.0018 0.0084 0.0089 20 0.0045 0.010 <0.001 8.2 0.0026 2.4 0.16
0.00063 0.00054 0.00059 20 0.0057 0.024 0.0016 8.3 0.0027 1.7 0.1
0.0025 0.0033 0.0032 8.2 0.0051 0.022 0.0014 8.3 0.0029 1.3 0.038

0.0016 0.032 0.033 4.6 0.021 0.038 0.0023 8.3 0.0036 2.0 0.0074
0.0013 0.018 0.02 2.3 0.0095 0.047 0.0016 8.2 0.029 1.5 0.0069
0.0015 0.026 0.027 3.3 0.019 0.015 0.0012 8.4 0.013 1.8 0.0084
0.0014 0.015 0.015 4.3 0.017 0.015 0.0012 8.3 0.0033 1.8 0.0093
0.0011 0.012 0.015 1.4 0.0055 0.027 0.0027 8.4 0.063 1.5 0.0049
0.0025 0.053 0.053 4.3 0.034 0.047 0.0012 8.2 0.0035 2.4 0.0087
0.0014 0.017 0.017 2.1 0.0091 0.021 0.002 8.4 0.0044 1.2 0.0043
0.0022 0.012 0.012 3.1 0.012 0.012 0.0019 8.2 0.0029 1.6 0.0088
0.0029 0.04 0.039 29 0.013 0.027 0.0019 8.0 0.0034 4.8 0.68

0.0011 0.018 0.019 2.6 0.0057 0.0061 0.00065 8.4 0.0019 1.9 0.0094
0.00091 0.00054 0.0007 0.63 0.0012 0.0062 0.0018 8.4 0.01 0.92 0.038
0.0038 0.0063 0.007 17 0.058 0.053 0.0007 8.4 0.047 2.1 0.038
0.0022 0.0041 0.0043 6.4 0.0011 0.0079 0.0012 8.3 0.005 1.2 0.029
0.001 0.00045 0.00051 0.99 0.00063 0.012 0.0067 8.3 0.0074 0.89 0.044
0.002 0.01 0.011 17 0.012 0.032 <0.001 8.3 0.0016 2.4 0.16

0.0011 <0.0005 <0.0005 0.72 0.00098 0.011 0.0011 8.2 <0.002 0.42 0.0028

0.003 0.0092 0.0094 16 0.0022 0.032 0.0024 8.2 0.0037 1.8 0.096
0.041 0.00075 0.00089 8.9 0.0013 0.011 0.00065 8.3 0.0018 1.1 0.044

0.0021 0.004 0.0043 10 0.0019 0.014 0.0012 8.3 0.0022 1.3 0.059

0.0037 0.0086 0.0091 9.1 <0.0015 0.0079 0.0017 8.2 0.0023 1.6 0.038
0.0011 0.02 0.022 3.0 0.0028 0.0094 0.00075 8.4 0.0073 2.0 0.01
0.0042 0.0058 0.0059 28 0.013 0.046 0.028 8.2 0.028 2.4 0.051
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 CM_MC2
2015 Q2 GH_FR1
2015 Q3 FR_FRCP1
2015 Q3 GH_FR1
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q1 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q4 GH_FR1
2017 Q1 GH_FR1
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC3
2018 Q1 GH_FR1
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q3 FR_FRCP1
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC3
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q1 GH_FR1
2019 Q1 RG_MIDAG
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_LC5
2019 Q3 RG_MIDAG
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 GH_FR1
2019 Q4 RG_MIDAG

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1
2015 Q3 CM_MC2
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 FR_FRCP1
2017 Q1 FR_FRCP1
2017 Q4 CM_MC2
2018 Q1 FR_FRCP1
2018 Q4 FR_FRABCH
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2018 Q1 CM_MC2
2018 Q2 CM_MC2
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q4 CM_MC2
2018 Q4 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 LC_DCDS
2019 Q3 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3
2019 Q4 CM_MC2
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 

SELENIUM-T-mg/l SILVER-D-mg/l SILVER-T-mg/l SODIUM-T-mg/l STRONTIUM-D-
mg/l

STRONTIUM-T-
mg/l

SULFATE (AS 
SO4)-D-mg/l THALLIUM-D-mg/l THALLIUM-T-mg/l TIN-D-mg/l TIN-T-mg/l

0.00077 0.00001 0.00001 0.71 0.084 0.085 38 0.00001 0.00001 0.0001 0.0001
0.0005 0.00001 0.00001 0.58 0.063 0.066 14 0.00001 0.00001 0.0001 0.0001
0.00049 0.00001 0.00001 0.74 0.095 0.097 36 0.00001 0.000016 0.0001 0.0001
0.00067 0.00001 0.00001 0.68 0.092 0.091 47 0.00001 0.00001 0.0001 0.0001
0.00081 <0.00001 <0.00001 0.71 0.089 0.092 49 <0.00001 <0.00001 <0.0001 <0.0001
0.00055 <0.00001 <0.00001 0.63 0.065 0.067 15 <0.00001 <0.00001 <0.0001 <0.0001
0.00064 <0.00001 <0.00001 0.74 0.098 0.1 38 <0.00001 <0.00001 <0.0001 <0.0001
0.00066 <0.00001 <0.00001 0.68 0.089 0.089 38 <0.00001 <0.00001 <0.0001 <0.0001
0.00094 <0.00001 <0.00001 0.84 0.094 0.092 46 <0.00001 <0.00001 <0.0001 <0.0001
0.00068 <0.00001 0.000013 0.6 0.066 0.064 18 <0.00001 0.000011 0.0001 <0.0001
0.00088 <0.00001 <0.00001 0.79 0.21 0.21 18 <0.00001 0.00001 <0.0001 <0.0001
0.00023 <0.00001 <0.00001 2.4 0.15 0.15 13 <0.00001 <0.00001 <0.0001 <0.0001
0.00059 <0.00001 <0.00001 0.69 0.096 0.096 36 <0.00001 <0.00001 <0.0001 <0.0001
0.00064 <0.00001 <0.00001 0.6 0.21 0.21 16 <0.00001 <0.00001 0.0001 <0.0001
0.00021 <0.00001 <0.00001 3.0 0.16 0.16 14 <0.00001 <0.00001 <0.0001 <0.0001
0.00061 <0.00001 <0.00001 0.7 0.098 0.099 46 <0.00001 <0.00001 <0.0001 <0.0001
0.00081 <0.00001 <0.00001 0.7 0.2 0.2 19 <0.00001 <0.00001 <0.0001 <0.0001
0.00028 <0.00001 <0.00001 3.4 0.16 0.17 18 <0.00001 <0.00001 <0.0001 <0.0001
0.00089 <0.0000125 <0.00001 0.79 0.096 0.091 48 <0.0000125 <0.00001 <0.000125 <0.0001
0.0011 <0.00001 <0.00001 0.74 0.2 0.22 23 <0.00001 <0.00001 <0.0001 <0.0001
0.00022 <0.0000125 <0.00001 1.5 0.095 0.093 6.7 <0.0000125 0.000025 <0.000125 <0.0001
0.00053 <0.00001 0.000016 0.53 0.063 0.06 11 <0.00001 0.000012 <0.0001 <0.0001
0.00082 <0.00001 0.000027 0.72 0.19 0.2 15 <0.00001 0.000043 <0.0001 <0.0001
0.00056 <0.0000125 <0.00001 0.57 0.083 0.081 14 <0.00001 <0.00001 <0.0001 <0.0001
0.0002 <0.00001 <0.00001 2.9 0.16 0.15 13 <0.00001 <0.00001 <0.0001 <0.0001
0.00059 <0.00001 <0.0000125 0.67 0.1 0.096 36 <0.00001 <0.00001 <0.0001 <0.0001
0.00066 <0.00001 0.000011 0.61 0.21 0.2 17 <0.00001 0.000015 <0.0001 <0.0001
0.0014 <0.00001 <0.00001 0.85 0.15 0.15 51 <0.00001 <0.00001 <0.0001 <0.0001
0.00029 <0.00001 <0.00001 3.4 0.15 0.15 16 <0.00001 <0.00001 <0.0001 <0.0001
0.00084 <0.00001 <0.00001 0.74 0.11 0.097 48 <0.00001 <0.00001 <0.0001 <0.0001
0.0011 <0.00001 <0.00001 0.72 0.22 0.22 23 <0.00001 <0.00001 <0.0001 <0.0001
0.0017 <0.00001 <0.00001 1.2 0.19 0.18 74 <0.00001 <0.00001 <0.0001 <0.0001
0.0003 <0.00001 <0.00001 3.4 0.16 0.16 17 <0.00001 <0.00001 <0.0001 <0.0001
0.00082 0.0000078 0.000016 0.7 0.096 0.097 48 <0.00001 0.0000088 <0.0001 <0.0001
0.0011 <0.00001 <0.00001 0.72 0.21 0.21 24 <0.00001 <0.00001 <0.0001 <0.0001
0.00019 <0.00001 <0.00001 3.1 0.15 0.15 14 <0.00001 <0.00001 <0.0001 <0.0001
0.00064 <0.00001 <0.00001 0.69 0.098 0.10 31 <0.00001 <0.00001 <0.0001 <0.0001
0.00077 <0.00001 <0.00001 0.61 0.21 0.21 17 <0.00001 <0.00001 <0.0001 <0.0001
0.0013 <0.00001 <0.00001 0.8 0.14 0.14 46 <0.00001 <0.00001 <0.0001 <0.0001
0.00026 <0.00001 <0.00001 3.1 0.14 0.14 14 <0.00001 <0.00001 0.00007 <0.0001
0.0009 <0.00001 <0.00001 0.7 0.093 0.096 44 <0.00001 0.0000068 <0.0001 0.000073
0.00099 <0.00001 <0.00001 0.74 0.21 0.22 23 <0.00001 <0.00001 <0.0001 <0.0001
0.0016 <0.00001 <0.00001 1.0 0.16 0.17 63 <0.00001 <0.00001 <0.0001 <0.0001

0.0043 0.00001 0.00001 6.9 0.22 0.23 159 0.00001 0.000017 0.0001 0.0001
0.11 0.00001 0.00001 2.5 0.17 0.17 407 0.000013 0.000013 0.0001 0.0001
0.049 0.00001 0.00001 2.4 0.15 0.15 230 0.00001 0.00001 0.0001 0.0001

0.0039 0.00001 0.000013 3.9 0.15 0.16 103 0.00001 0.000034 0.0001 0.0001
0.03 0.00001 0.00001 1.6 0.11 0.11 129 0.00001 0.00001 0.0001 0.0001
0.073 0.00001 0.00001 1.8 0.15 0.15 291 0.000011 0.00001 0.0001 0.0001
0.037 0.00001 0.00001 1.9 0.13 0.13 160 0.00001 0.00001 0.0001 0.00012

0.0052 0.00001 0.00001 9.5 0.29 0.29 252 0.000011 0.000012 0.0001 0.0001
0.091 0.00001 0.00001 2.1 0.17 0.17 364 0.00001 0.00001 0.0001 0.0001
0.042 0.00001 0.00001 2.1 0.15 0.15 202 0.00001 0.00001 0.0001 0.0001
0.05 <0.00001 <0.00001 2.4 0.16 0.16 251 <0.00001 <0.00001 <0.0001 <0.0001

0.0069 <0.00001 <0.00001 12 0.36 0.36 310 0.000016 0.000015 <0.0001 <0.0001
0.0058 <0.00001 <0.00001 7.7 0.23 0.24 195 0.000011 0.000015 <0.0001 <0.0001
0.042 <0.00001 <0.00001 2.1 0.14 0.15 212 <0.00001 <0.00001 <0.0001 <0.0001
0.053 <0.00001 <0.00001 2.3 0.17 0.17 239 <0.00001 <0.00001 <0.0001 <0.0001
0.049 <0.00001 0.000014 1.4 0.13 0.13 190 0.00001 0.000018 <0.0001 <0.0001
0.033 <0.00001 0.000015 1.9 0.12 0.12 143 <0.00001 0.000016 <0.0001 <0.0001
0.086 <0.00001 <0.00001 1.6 0.15 0.15 341 0.000011 0.000011 <0.0001 <0.0001
0.048 <0.00001 <0.00001 1.9 0.14 0.14 206 <0.00001 <0.00001 0.0001 <0.0001
0.13 <0.00001 <0.00001 2.0 0.17 0.17 513 0.000012 0.000013 <0.0001 <0.0001
0.065 <0.00001 <0.00001 2.3 0.16 0.16 274 <0.00001 <0.00001 <0.0001 <0.0001

0.0033 <0.00001 <0.00001 5.0 0.21 0.22 105 <0.00001 <0.00001 <0.0001 <0.0001
0.063 <0.00001 <0.00001 2.5 0.17 0.19 285 <0.00001 <0.00001 <0.0001 <0.0001

0.0026 <0.00001 <0.00001 3.3 0.16 0.16 64 0.000021 0.000048 <0.0001 <0.0001
0.035 <0.00001 0.000018 1.1 0.1 0.1 114 <0.00001 0.000027 <0.0001 <0.0001
0.028 <0.00001 0.000021 1.5 0.1 0.1 115 <0.00001 0.000026 <0.0001 <0.0001
0.027 <0.00001 <0.00001 3.8 0.14 0.13 115 0.00001 0.000011 <0.0001 <0.0001
0.086 <0.00001 <0.00001 1.6 0.16 0.15 342 0.000011 0.000012 <0.0001 <0.0001
0.05 <0.00001 <0.00001 2.1 0.15 0.14 218 <0.00001 <0.00001 <0.0001 <0.0001
0.052 <0.00001 <0.00001 6.0 0.2 0.2 229 <0.00001 <0.00001 <0.0001 <0.0001
0.004 <0.00001 <0.00001 5.4 0.25 0.25 135 0.00001 0.00001 <0.0001 <0.0001
0.041 <0.00001 <0.00001 1.8 0.14 0.14 225 <0.00001 <0.00001 <0.0001 <0.0001
0.022 <0.00001 <0.00001 4.4 0.22 0.21 183 <0.00001 <0.00001 <0.0001 <0.0001
0.002 <0.00001 <0.00001 0.92 0.21 0.21 31 <0.00001 <0.00001 <0.0001 <0.0001
0.065 <0.00001 <0.00001 2.5 0.18 0.17 272 <0.00001 <0.00001 <0.0001 <0.0001

0.0087 <0.00001 <0.00001 16 0.46 0.46 404 0.000012 0.000013 <0.0001 <0.0001
0.093 <0.00001 <0.00001 2.6 0.19 0.19 354 <0.00001 <0.00001 <0.0001 <0.0001
0.45 <0.0000075 <0.0000075 2.1 0.24 0.24 1580 0.000028 0.000032 <0.000075 <0.000075
0.064 <0.00001 <0.00001 2.6 0.17 0.18 285 <0.00001 0.0000068 <0.0001 <0.0001

0.0053 <0.00001 <0.00001 8.1 0.32 0.32 211 <0.00001 0.0000075 <0.0001 <0.0001
0.012 <0.00001 <0.00001 3.1 0.16 0.16 105 <0.00001 <0.00001 <0.0001 <0.0001

0.0640 <0.00001 <0.00001 2.1 0.15 0.16 234 <0.00001 <0.00001 <0.0001 0.00019
0.051 <0.00001 <0.00001 1.4 0.14 0.15 210 <0.00001 <0.00001 <0.0001 <0.0001

0.0015 <0.00001 <0.00001 0.78 0.21 0.21 24 <0.00001 <0.00001 <0.0001 <0.0001
0.043 <0.00001 <0.00001 2.0 0.14 0.14 184 <0.00001 <0.00001 <0.0001 0.000068
0.033 <0.00001 <0.00001 2.8 0.15 0.15 150 <0.00001 <0.00001 <0.0001 <0.0001

0.0039 <0.00001 <0.00001 4.4 0.22 0.22 128 0.000023 0.000025 <0.0001 <0.0001
0.013 <0.00001 <0.00001 3.8 0.18 0.18 121 <0.00001 <0.00001 <0.0001 <0.0001

0.08200 <0.00001 <0.00001 2.4 0.16 0.16 294 <0.00001 <0.00001 <0.0001 0.000075
0.054 <0.00001 <0.00001 2.3 0.15 0.16 229 <0.00001 <0.00001 <0.000065 0.000088

0.0055 <0.00001 <0.00001 6.4 0.27 0.27 193 0.000012 0.000015 <0.0001 0.00014

0.03 0.00001 0.00001 1.2 0.10 0.1 119 0.00001 0.00001 0.0001 0.0001
0.0081 0.00001 0.00001 10 0.31 0.32 325 0.000019 0.000018 0.0001 0.0001
0.0055 <0.00001 <0.00001 13 0.33 0.33 291 0.000011 0.000016 <0.0001 <0.0001

0.15 <0.00001 <0.00001 2.5 0.2 0.2 561 0.000013 0.000015 <0.0001 <0.0001
0.0045 <0.00001 <0.00001 6.0 0.2 0.19 134 0.000012 0.000022 <0.0001 <0.0001
0.031 <0.00001 <0.00001 1.1 0.099 0.1 119 <0.00001 0.000011 <0.0001 <0.0001
0.03 <0.00001 <0.00001 1.5 0.11 0.11 128 <0.00001 <0.00001 <0.0001 <0.0001
0.066 <0.00001 <0.00001 1.8 0.15 0.16 280 <0.00001 0.00001 <0.0001 <0.0001
0.04 <0.00001 <0.00001 2.0 0.14 0.14 188 <0.00001 <0.00001 <0.0001 <0.0001
0.058 <0.00001 <0.00001 1.6 0.15 0.15 253 0.000011 <0.00001 <0.0001 <0.0001
0.19 <0.00001 <0.00001 2.3 0.2 0.2 680 0.000015 0.000016 <0.0001 <0.0001

0.0078 <0.00001 <0.00001 13 0.41 0.41 325 0.000014 0.000015 <0.0001 <0.0001
0.15 <0.0000125 <0.0000125 2.6 0.2 0.21 552 0.000015 0.000014 <0.000125 <0.000125
0.092 <0.00001 <0.00001 2.6 0.2 0.19 330 <0.00001 <0.00001 <0.0001 <0.0001
0.036 <0.00001 <0.00001 8.3 0.24 0.23 293 <0.00001 <0.00001 <0.0001 <0.0001

0.0069 <0.00001 <0.00001 16 0.44 0.45 356 0.000018 0.000021 <0.0001 <0.0001
0.0062 <0.00001 <0.00001 11 0.3 0.31 204 0.000014 0.000028 <0.0001 0.00013
0.0081 <0.00001 <0.00001 12 0.38 0.38 305 0.00002 0.000021 <0.0001 <0.0001
0.009 <0.00001 <0.00001 16 0.44 0.45 380 0.000014 0.000012 <0.0001 <0.0001
0.005 <0.0000125 0.000011 7.1 0.24 0.23 136 0.000014 0.000044 <0.000125 <0.0001

0.0087 0.000011 <0.00001 19 0.6 0.6 437 0.000029 0.000027 <0.0001 <0.0001
0.0044 <0.00001 <0.00001 9.1 0.35 0.34 210 0.000024 0.000023 <0.0001 <0.0001
0.0082 <0.00001 <0.00001 12 0.4 0.41 335 0.000011 0.000011 <0.0001 <0.0001

0.62 <0.0000125 <0.0000175 2.1 0.25 0.24 1940 0.000041 0.000041 <0.000125 <0.000175

0.0084 <0.00001 <0.00001 11 0.38 0.39 336 0.000016 0.000016 <0.0001 <0.0001
0.032 <0.00001 <0.00001 1.5 0.12 0.12 179 <0.00001 <0.00001 <0.0001 0.000065
0.035 <0.00001 <0.00001 2.6 0.11 0.11 98 0.000015 0.000014 <0.0001 <0.0001
0.026 <0.00001 <0.00001 5.9 0.19 0.18 182 <0.00001 <0.00001 <0.0001 <0.0001
0.042 <0.00001 0.0000075 1.7 0.13 0.14 214 <0.00001 0.0000083 0.00008 <0.0001
0.14 <0.00001 <0.00001 2.4 0.18 0.19 512 0.000014 0.000015 <0.0001 <0.0001

0.0025 <0.00001 <0.00001 1.1 0.22 0.22 39 <0.00001 <0.00001 <0.0001 0.000083

0.087 <0.00001 <0.00001 9.0 0.23 0.24 392 0.000010 0.000012 <0.0001 <0.0001
0.041 <0.00001 <0.00001 3.4 0.18 0.18 189 <0.00001 <0.00001 <0.0001 <0.0001
0.055 <0.00001 <0.00001 6.6 0.22 0.22 263 <0.00001 <0.00001 0.00007 <0.0001

0.036 <0.00001 <0.00001 8.8 0.2 0.2 274 0.000012 0.000013 <0.0001 0.000088
0.0095 <0.00001 <0.00001 12 0.4 0.39 369 0.000014 0.000018 0.00021 0.000093

0.05 <0.00001 <0.00001 2.7 0.14 0.14 142 0.0000088 0.00001 0.000075 0.000068
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 CM_MC2
2015 Q2 GH_FR1
2015 Q3 FR_FRCP1
2015 Q3 GH_FR1
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q1 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q4 GH_FR1
2017 Q1 GH_FR1
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC3
2018 Q1 GH_FR1
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q3 FR_FRCP1
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC3
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q1 GH_FR1
2019 Q1 RG_MIDAG
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_LC5
2019 Q3 RG_MIDAG
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 GH_FR1
2019 Q4 RG_MIDAG

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1
2015 Q3 CM_MC2
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 FR_FRCP1
2017 Q1 FR_FRCP1
2017 Q4 CM_MC2
2018 Q1 FR_FRCP1
2018 Q4 FR_FRABCH
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2018 Q1 CM_MC2
2018 Q2 CM_MC2
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q4 CM_MC2
2018 Q4 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 LC_DCDS
2019 Q3 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3
2019 Q4 CM_MC2
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 

TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS LAB-N-
mg/l

TURBIDITY LAB-
N-ntu URANIUM-D-mg/l URANIUM-T-mg/l VANADIUM-D-

mg/l
VANADIUM-T-

mg/l

0.01 0.01 203 0.075 1.1 1.1 0.69 0.00044 0.00044 0.0008 0.0008
0.01 0.01 141 0.094 2.0 2.0 1.4 0.00031 0.00031 0.0005 0.0005
0.01 0.01 221 0.06 0.84 1.0 0.24 0.00043 0.00044 0.0005 0.00053
0.01 0.01 217 0.065 0.6 1.0 0.22 0.00045 0.00045 0.0005 0.0005
0.01 0.01 237 0.055 0.53 <1 0.2 0.00045 0.0005 <0.0005 <0.0005

<0.01 <0.01 147 0.077 2.0 1.5 0.82 0.00032 0.00033 <0.0005 0.0005
<0.01 <0.01 218 0.07 0.97 1.7 0.27 0.00045 0.00045 <0.0005 <0.0005
<0.01 <0.01 197 0.065 1.3 <1 0.69 0.00043 0.00045 <0.0005 0.0005
<0.01 <0.01 195 0.074 0.77 <1 0.27 0.00046 0.00046 <0.0005 <0.0005
<0.01 <0.01 146 0.12 3.3 3.0 2.6 0.00031 0.00034 0.00051 0.00066
<0.01 <0.01 182 0.1 1.8 11 5.2 0.00079 0.00082 <0.0005 0.0009
<0.01 <0.01 162 0.064 1.1 <1 0.37 0.00022 0.00022 <0.0005 <0.0005
<0.01 <0.01 201 0.063 1.5 1.1 0.24 0.00043 0.00041 <0.0005 <0.0005
<0.01 <0.01 162 0.067 0.79 1.3 0.62 0.00063 0.00063 <0.0005 <0.0005
<0.01 <0.01 173 0.12 1.2 1.4 0.52 0.00022 0.00023 <0.0005 <0.0005
<0.01 <0.01 235 0.071 0.78 1.1 0.36 0.00052 0.00051 <0.0005 <0.0005
<0.01 <0.01 194 0.19 0.69 1.6 0.7 0.00078 0.00076 <0.0005 <0.0005
<0.01 <0.01 174 <0.2 0.96 <1 0.16 0.00025 0.00025 <0.0005 <0.0005
<0.01 <0.01 206 0.068 0.88 <1 0.31 0.00052 0.00049 <0.000625 0.0005
<0.01 <0.01 193 <0.05 0.51 <1 0.12 0.00068 0.00075 <0.0005 <0.0005
<0.01 <0.01 113 0.12 3.9 12 6.3 0.00014 0.00015 <0.000625 0.00092
<0.01 <0.01 116 0.1 2.9 13 5.5 0.00029 0.00031 <0.0005 0.00099
<0.01 <0.01 169 0.26 4.2 75 54 0.0007 0.00085 <0.0005 0.0043
<0.01 <0.01 146 0.12 2.9 5.6 2.2 0.00072 0.00074 <0.0005 0.00054
<0.01 <0.01 175 0.056 1.2 1.2 0.6 0.00025 0.00024 <0.0005 <0.0005
<0.01 <0.01 221 0.11 1.3 <1 0.75 0.00049 0.00045 <0.0005 <0.0005
<0.01 <0.01 169 0.074 1.1 4.3 0.73 0.00068 0.0007 <0.0005 0.0013
<0.01 <0.01 227 0.068 1.2 1.1 0.25 0.0016 0.0016 <0.0005 <0.0005
<0.01 <0.01 172 <0.05 0.79 <1 0.28 0.00024 0.00025 <0.0005 <0.0005
<0.01 <0.01 228 0.057 0.73 <1 0.51 0.00053 0.0005 <0.0005 <0.0005
<0.01 <0.01 174 0.18 0.61 1.0 0.38 0.00081 0.00083 <0.0005 <0.0005
<0.01 <0.01 264 0.11 0.56 <1 0.39 0.0017 0.0017 <0.0005 <0.0005
<0.01 <0.01 181 <0.05 0.42 <1 0.26 0.00023 0.00024 <0.0005 <0.0005
<0.01 0.008 224 0.11 1.3 2.8 2.5 0.00049 0.00047 0.00033 0.0008
<0.01 <0.01 185 0.13 0.33 1.2 0.51 0.00081 0.00078 <0.0005 <0.0005
<0.01 <0.01 157 0.06 0.9 0.85 0.25 0.00024 0.00024 <0.0005 <0.0005
<0.01 <0.01 236 0.14 0.98 1.0 0.33 0.00049 0.00047 <0.0005 <0.0005
<0.01 <0.01 165 0.068 0.63 1.3 0.55 0.00068 0.00068 <0.0005 <0.0005
<0.01 <0.01 214 0.058 0.69 <1 0.22 0.0016 0.0015 <0.0005 <0.0005
<0.01 <0.01 164 <0.05 0.88 <1 0.25 0.00023 0.00025 <0.0005 <0.0005
<0.01 <0.01 191 0.38 1.4 8.2 0.85 0.00051 0.0005 <0.0005 0.00048
<0.01 <0.01 172 0.045 0.36 1.6 0.77 0.00074 0.00076 <0.0005 <0.0005
<0.01 <0.01 233 0.041 0.84 <1 0.27 0.0017 0.0017 <0.0005 <0.0005

0.01 0.014 408 0.12 1.9 10 6.1 0.0015 0.0015 0.0008 0.00092
0.013 0.014 866 0.05 1.3 1.9 1.3 0.0041 0.0042 0.0008 0.0008
0.012 0.014 574 0.12 1.9 2.5 3.6 0.0022 0.0023 0.0008 0.00083
0.01 0.018 308 0.18 2.2 32 16 0.0011 0.0011 0.0005 0.0016
0.01 0.01 386 0.073 1.6 4.4 1.8 0.0015 0.0015 0.0005 0.00056
0.01 0.01 703 0.13 0.96 1.0 0.23 0.0032 0.0033 0.0005 0.0005
0.01 0.01 508 0.12 0.89 8.3 1.9 0.0018 0.0019 0.0005 0.00051
0.011 0.012 571 0.14 1.4 4.1 2.0 0.0024 0.0023 0.0005 0.00053
0.011 0.011 836 0.1 0.88 1.1 0.37 0.0042 0.0043 0.0005 0.0005
0.01 0.011 545 0.11 0.7 1.0 0.27 0.002 0.0021 0.0005 0.0005
0.013 0.013 618 0.084 0.88 <1 0.56 0.0022 0.0022 <0.0005 <0.0005
<0.01 <0.01 704 0.14 1.2 1.1 0.43 0.0029 0.0029 <0.0005 <0.0005
<0.01 <0.01 482 0.13 1.9 4.2 2.2 0.0018 0.0019 <0.0005 <0.0005
<0.01 <0.01 553 0.21 1.8 2.2 0.79 0.0023 0.0023 <0.0005 <0.0005
<0.01 <0.01 623 0.092 0.78 <1 0.38 0.0024 0.0024 <0.0005 <0.0005
<0.01 <0.01 495 0.5 2.8 8.9 9.4 0.0022 0.0023 <0.0005 0.0016
<0.01 <0.01125 423 0.31 4.3 12 14 0.0019 0.0019 <0.0005 0.0016
<0.01 <0.01 792 0.42 1.8 1.5 0.57 0.0039 0.0038 <0.0005 <0.0005
<0.01 <0.01 568 0.37 1.2 1.6 0.38 0.0023 0.0023 <0.0005 <0.0005
<0.01 <0.01 1053 0.45 1.0 1.3 0.69 0.0058 0.0058 <0.0005 0.00052
<0.01 <0.01 685 0.43 1.5 1.3 0.8 0.003 0.003 <0.0005 <0.0005
<0.01 <0.01 322 <0.2 0.71 <1 0.21 0.0013 0.0013 <0.0005 <0.0005
<0.01 <0.01 680 0.24 1.0 2.0 0.46 0.0024 0.0026 <0.0005 <0.0005
<0.01 0.011 220 0.27 2.3 23 16 0.00072 0.00087 <0.0005 0.0018
<0.01 <0.01 352 0.45 3.6 49 18 0.0018 0.0019 <0.0005 0.0023
<0.01 <0.01 348 0.52 5.0 45 46 0.0015 0.0016 <0.0005 0.0024
<0.01 <0.01 356 0.47 1.9 5.6 3.3 0.0022 0.0022 <0.0005 0.00054
<0.01 <0.01 785 0.45 1.4 1.1 1.2 0.0043 0.0041 <0.0005 <0.0005
<0.01 <0.01 572 0.41 1.2 2.7 0.36 0.0026 0.0025 <0.0005 <0.0005
<0.01 <0.01 590 0.23 1.2 1.1 0.33 0.0035 0.0036 <0.0005 <0.0005
<0.01 <0.01 397 0.12 0.73 <1 0.38 0.0016 0.0016 <0.0005 <0.0005
<0.01 <0.01 539 0.32 0.68 1.1 0.58 0.0029 0.0028 <0.0005 <0.0005
<0.01 <0.01 490 1.2 0.81 1.1 0.66 0.0021 0.0021 <0.0005 <0.0005
<0.01 <0.01 201 0.2 0.57 <1 0.22 0.00087 0.00084 <0.0005 <0.0005
<0.01 <0.01 686 0.27 0.83 <1 0.4 0.0028 0.0028 <0.0005 <0.0005
<0.01 <0.01 847 0.26 0.54 0.85 0.61 0.0037 0.0039 <0.0005 <0.0005
<0.01 <0.01 884 0.093 0.58 0.85 0.32 0.0031 0.0031 <0.0005 <0.0005
<0.01 <0.005 2832 0.16 1.5 5.1 2.9 0.016 0.016 <0.00038 <0.00038
<0.01 <0.01 720 0.15 0.82 1.6 0.89 0.0028 0.0028 <0.0005 <0.0005
<0.01 <0.01 522 0.21 0.5 2.0 0.7 0.0021 0.0021 <0.0005 <0.0005
<0.01 <0.01 334 0.63 1.0 2.5 0.78 0.0012 0.0012 <0.0005 <0.0005
<0.01 <0.01 663 0.11 0.54 1.7 0.43 0.0031 0.0031 <0.0005 <0.0005
<0.01 <0.01 561 0.36 0.9 1.0 0.39 0.0029 0.0029 <0.0005 <0.0005
<0.01 <0.01 183 0.13 1.5 0.93 0.63 0.00075 0.00076 <0.0005 <0.0005
<0.01 <0.01 524 <0.1 1.1 2.8 0.77 0.0023 0.0023 <0.0005 <0.0005
<0.01 <0.01 462 0.14 0.83 1.2 0.42 0.002 0.002 <0.0005 <0.0005
<0.01 <0.01 351 0.27 1.4 1.3 0.62 0.0014 0.0014 <0.0005 <0.0005
<0.01 <0.01 365 0.33 0.7 0.93 0.34 0.0014 0.0013 <0.0005 <0.0005
<0.01 <0.01 765 <0.05 0.87 9.4 1.3 0.0031 0.0031 <0.0005 <0.0005
<0.01 <0.01 598 <0.05 0.73 0.7 0.43 0.0025 0.0025 <0.0005 <0.0005
<0.01 <0.01 460 0.3 0.6 <1 0.36 0.0018 0.0019 <0.0005 <0.0005

0.01 0.01 374 0.05 1.7 5.4 1.4 0.0016 0.0016 0.0005 0.00051
0.01 0.01 725 0.14 1.1 1.3 0.48 0.0029 0.003 0.0005 0.0005
0.011 0.011 642 0.12 0.8 1.1 0.74 0.0026 0.0026 <0.0005 <0.0005
0.015 0.015 1205 0.12 0.87 1.0 0.31 0.0062 0.0063 <0.0005 <0.0005
0.012 0.017 366 0.2 1.8 14 6.6 0.0014 0.0014 <0.0005 0.00088
0.011 0.011 377 0.16 2.0 6.0 0.98 0.0017 0.0017 <0.0005 0.00053
0.011 0.011 394 0.17 1.8 4.4 1.4 0.0016 0.0016 <0.0005 0.00053
<0.01 <0.01 692 0.14 1.1 1.7 0.74 0.0034 0.0035 <0.0005 <0.0005
<0.01 <0.01 514 0.13 1.1 <1 0.36 0.0021 0.0021 <0.0005 0.00051
<0.01 <0.01 626 0.073 1.4 1.4 1.2 0.0031 0.0032 <0.0005 <0.0005
<0.01 <0.01 1330 0.22 1.3 1.1 0.35 0.0073 0.0073 <0.0005 <0.0005
<0.01 <0.01 744 0.44 1.0 3.2 1.4 0.003 0.0031 <0.0005 <0.0005
<0.01 <0.01 1164 0.29 1.3 1.1 0.84 0.0063 0.0062 <0.000625 <0.000625
<0.01 <0.01 851 0.17 0.58 <1 0.44 0.0033 0.0031 <0.0005 <0.0005
<0.01 <0.01 702 0.077 0.6 <1 0.59 0.0037 0.0038 <0.0005 <0.0005

<0.01 <0.01 750 0.13 0.78 1.1 0.63 0.0037 0.0037 <0.0005 <0.0005
<0.01 <0.01 479 0.21 2.3 11 9.3 0.0019 0.002 <0.0005 0.00081
<0.01 <0.01 627 0.24 1.2 3.2 1.2 0.0029 0.0029 <0.0005 <0.0005
<0.01 <0.01 794 0.27 0.99 1.2 0.71 0.0039 0.0039 <0.0005 <0.0005
<0.01 0.016 335 0.24 3.0 30 30 0.0014 0.0014 <0.000625 0.0025
<0.01 <0.01 859 0.25 1.2 1.2 0.55 0.0045 0.0045 0.00051 <0.0005
<0.01 <0.01 491 0.14 1.0 <1 0.33 0.0024 0.0022 <0.0005 <0.0005
<0.01 <0.01 722 0.25 0.86 <1 0.58 0.0032 0.0033 <0.0005 <0.0005
<0.01 <0.01 3508 0.22 1.5 2.2 0.55 0.021 0.021 <0.000625 <0.000875

<0.01 <0.01 709 0.42 0.82 1.1 0.54 0.003 0.0029 <0.0005 <0.0005
<0.01 <0.01 458 0.33 0.89 0.93 0.96 0.0023 0.0022 <0.0005 <0.0005
<0.01 <0.01 383 0.68 3.5 1.7 0.97 0.0014 0.0014 0.0011 0.0014
<0.01 <0.01 515 0.11 0.69 0.75 0.22 0.0028 0.0028 <0.0005 <0.0005
<0.01 <0.01 517 0.27 0.72 2.0 0.78 0.0027 0.0028 <0.0005 <0.0005
<0.01 <0.01 1095 <0.05 1.2 1.3 0.41 0.0059 0.006 <0.0005 <0.0005
<0.01 <0.01 206 0.22 0.32 5.4 0.45 0.00084 0.00085 <0.0005 <0.0005

<0.01 <0.01 886 <0.05 0.71 0.98 0.43 0.0057 0.0059 <0.0005 <0.0005
<0.01 <0.01 517 <0.025 0.62 1.3 0.35 0.0023 0.0023 <0.0005 <0.0005
<0.01 <0.01 655 0.043 0.39 0.7 0.32 0.0038 0.004 <0.0005 <0.0005

<0.01 <0.01 709 0.1 0.55 1.1 0.4 0.0039 0.0039 <0.0005 <0.0005
<0.01 <0.01 775 0.35 0.82 5.4 2.1 0.0032 0.0034 <0.0005 0.00036
<0.01 <0.01 554 <0.025 1.9 0.88 0.5 0.002 0.0021 0.0011 0.0012
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 CM_MC2
2015 Q2 GH_FR1
2015 Q3 FR_FRCP1
2015 Q3 GH_FR1
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q1 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q4 GH_FR1
2017 Q1 GH_FR1
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC3
2018 Q1 GH_FR1
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q3 FR_FRCP1
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC3
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q1 GH_FR1
2019 Q1 RG_MIDAG
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_LC5
2019 Q3 RG_MIDAG
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 GH_FR1
2019 Q4 RG_MIDAG

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1
2015 Q3 CM_MC2
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 FR_FRCP1
2017 Q1 FR_FRCP1
2017 Q4 CM_MC2
2018 Q1 FR_FRCP1
2018 Q4 FR_FRABCH
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2018 Q1 CM_MC2
2018 Q2 CM_MC2
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q4 CM_MC2
2018 Q4 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 LC_DCDS
2019 Q3 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3
2019 Q4 CM_MC2
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 

ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs
∑TU-

WQGs/Benchmar
ks

PC1 (all years) PC2 (all years) PC3 (all years) PC4 (all years) PC1 (2019) PC2 (2019) PC3 (2019)

0.003 0.0032 2.7 2.7 -5.4 0.9 3.9 -7.9 - - -
0.003 0.003 2.4 2.4 -7.5 1.8 1.8 -2.3 - - -
0.003 0.003 2.2 2.2 -5.2 -0.8 1.5 -2.8 - - -
0.003 0.003 2.3 2.3 -5.9 -2.0 1.4 -3.1 - - -

<0.003 <0.003 1.8 1.8 -5.8 -2.3 1.1 -2.3 - - -
<0.003 <0.003 1.5 1.5 -7.9 1.0 1.1 -0.9 - - -
<0.003 <0.003 1.2 1.2 -6.1 -1.9 0.6 -0.2 - - -
<0.003 <0.00375 1.4 1.4 -6.6 -0.5 0.7 0.0 - - -
<0.001 0.0037 1.2 1.2 -5.8 -2.7 0.4 0.7 - - -
0.0011 <0.003 2.4 2.4 -7.7 4.8 1.4 1.3 - - -
<0.003 <0.003 1.8 1.8 -4.9 2.8 -0.3 0.5 - - -

<0.0025 <0.003 1.2 1.2 -6.2 0.1 -2.5 -0.5 - - -
<0.0025 <0.003 1.2 1.2 -6.2 -1.6 0.6 -0.2 - - -
<0.0025 <0.003 1.2 1.3 -5.7 -1.2 -1.6 -0.1 - - -
<0.003 <0.003 1.1 1.1 -6.3 -0.9 -2.7 -0.7 - - -
<0.003 <0.003 1.1 1.1 -6.0 -2.4 0.4 -0.7 - - -
<0.003 <0.003 1.3 1.3 -5.6 -1.7 -1.6 -0.4 - - -
<0.003 <0.003 1.1 1.1 -5.8 -1.6 -2.6 -0.7 - - -
<0.003 <0.003 1.3 1.3 -5.6 -0.7 -0.1 -1.3 - - -
<0.003 <0.003 1.3 1.3 -5.3 -2.3 -1.8 -0.6 - - -

<0.00125 0.0033 3.0 3.0 -7.5 9.4 -1.3 0.4 - - -
<0.001 0.0031 2.8 2.8 -7.8 7.2 1.6 2.0 - - -
<0.001 0.011 6.6 6.6 -3.7 13.5 1.1 3.1 - - -
0.0018 0.0038 1.6 1.6 -6.9 2.9 0.6 0.8 - - -
0.001 0.0034 1.2 1.2 -5.9 -0.2 -2.8 -0.3 - - -

<0.001 <0.003 1.1 1.1 -6.0 -1.5 0.5 0.2 - - -
<0.001 0.0041 2.5 2.5 -5.1 4.1 -0.9 1.2 - - -
0.0022 0.0033 1.6 1.6 -4.5 -2.0 -0.1 0.6 - - -
<0.001 <0.003 1.1 1.1 -6.0 -1.8 -2.9 -0.4 - - -
<0.001 <0.003 1.5 1.5 -5.9 -2.1 0.0 0.5 - - -
<0.001 0.0039 1.5 1.5 -5.3 -1.4 -2.1 0.7 - - -
0.0016 <0.003 1.6 1.6 -3.9 -3.1 -0.8 0.9 - - -
<0.001 <0.003 2.7 2.7 -6.0 -2.5 -2.9 -0.4 -6.3 0.3 -1.0
0.00078 0.0053 2.8 2.8 -6.3 2.2 1.2 3.6 -5.3 -8.3 5.0
<0.0005 <0.003 2.9 2.9 -5.7 -2.7 -2.1 0.4 -6.3 -0.5 -2.3
<0.001 <0.003 1.9 1.9 -6.1 -1.1 -3.0 -0.7 -6.4 0.3 -0.9
0.0008 0.0019 1.7 1.7 -6.1 -2.9 0.1 -0.2 -6.3 -0.1 0.6
<0.001 <0.003 2.4 2.4 -5.9 -1.6 -1.6 0.1 -6.1 -0.8 -1.3
0.0019 0.0026 2.6 2.7 -5.0 -3.0 -0.4 0.3 -5.4 0.5 -0.6
<0.001 <0.003 1.7 1.7 -6.7 -1.5 -2.6 -0.2 -6.8 -0.3 0.0
0.00083 0.0036 1.7 1.7 -5.8 0.3 1.5 2.3 -5.3 -4.5 3.1
0.00065 0.0021 2.9 2.9 -5.6 -2.6 -2.2 0.1 -6.1 -0.6 -2.1
0.0019 <0.003 1.9 1.9 -4.3 -2.9 -0.3 1.0 -4.6 0.2 -0.5

0.003 0.0036 5.7 5.3 2.1 6.4 1.1 -8.2 - - -
0.003 0.0031 11 6.7 7.0 1.2 5.4 -8.7 - - -
0.003 0.003 7.7 4.8 3.2 2.1 5.6 -8.2 - - -

0.0035 0.0091 7.0 6.8 -0.2 11.5 0.1 -1.2 - - -
0.003 0.003 5.6 3.8 0.2 1.0 3.4 -1.5 - - -
0.003 0.003 8.0 5.2 4.4 -1.4 2.7 -1.8 - - -
0.003 0.003 6.4 4.0 1.4 0.1 3.0 -1.7 - - -
0.003 0.003 6.5 5.8 3.8 2.2 -1.9 -3.8 - - -
0.003 0.003 10 5.9 5.1 -1.7 2.9 -2.1 - - -
0.003 0.003 6.5 3.8 1.6 -2.5 2.6 -2.7 - - -

<0.003 <0.003 7.2 3.7 2.3 -2.3 3.1 -3.3 - - -
<0.003 <0.003 6.1 5.2 4.3 -1.2 -4.2 -1.5 - - -
0.0032 0.004 5.3 4.7 2.4 2.8 -2.8 -0.4 - - -
<0.003 <0.003 5.7 3.2 2.0 -1.4 2.0 0.4 - - -
<0.003 <0.003 6.4 3.0 1.7 -3.3 1.8 0.2 - - -
0.0028 0.0066 7.7 4.9 2.6 6.1 3.1 3.2 - - -
<0.003 0.0049 6.1 4.5 1.7 6.9 3.3 1.9 - - -

<0.0025 <0.003 7.3 4.4 4.3 -1.5 1.9 1.3 - - -
<0.0025 <0.003 5.9 3.2 1.9 -2.5 1.9 0.6 - - -
<0.003 0.0032 9.8 5.6 5.5 -1.3 1.4 1.3 - - -
<0.003 <0.003 6.1 3.3 2.3 -2.2 1.6 0.6 - - -
<0.003 <0.003 2.0 1.9 -1.9 -2.2 -1.4 0.1 - - -
<0.003 <0.003 6.5 4.0 3.0 -1.8 2.6 -1.0 - - -
0.0039 0.011 6.0 6.0 -0.6 11.7 -1.6 1.1 - - -
0.0025 0.011 7.8 6.1 1.3 10.3 3.4 3.6 - - -
0.0013 0.0092 6.8 6.3 0.9 11.3 3.5 3.6 - - -
0.0087 0.01 5.3 4.7 1.5 2.7 1.8 2.2 - - -
0.0013 0.003 7.9 4.9 5.0 -1.1 1.7 1.5 - - -
0.0011 <0.003 5.9 3.9 2.4 -1.3 1.9 2.0 - - -
0.011 0.013 7.7 5.8 4.2 -1.3 1.3 1.3 - - -

<0.001 <0.003 2.5 2.3 -0.8 -1.8 -2.5 0.3 - - -
<0.001 <0.003 2.4 2.2 -0.3 -1.8 0.3 2.0 - - -
<0.001 <0.003 3.3 2.8 2.7 -2.4 -0.6 0.8 - - -
<0.001 <0.003 1.5 1.5 -4.7 -3.0 -1.9 0.6 - - -
0.0011 <0.003 6.2 3.9 2.4 -3.1 1.0 1.3 - - -
0.0017 <0.003 8.2 7.1 6.5 -1.1 -5.2 -0.5 5.8 2.5 -4.1
<0.001 <0.003 11 5.2 2.8 -3.4 0.9 1.5 3.0 1.2 0.4
0.00093 0.0035 22 14 10.5 -2.1 0.5 5.2 13.7 -13.9 -2.7
<0.001 <0.003 7.0 4.0 2.2 -3.5 2.0 1.6 2.0 0.9 1.2
<0.001 <0.003 4.1 3.6 1.0 -1.6 -2.7 0.8 0.5 1.0 -2.0
0.0013 <0.003 2.8 2.7 -0.8 -0.9 0.2 0.9 -1.0 0.5 0.7
0.0008 0.0022 9.0 4.6 2.9 -3.3 1.0 0.5 2.3 1.8 -0.6
0.001 0.0019 7.0 4.6 3.2 -2.5 1.9 1.4 2.8 1.2 1.5

<0.001 <0.003 2.9 2.9 -5.1 -2.0 -0.9 0.2 -5.5 -0.5 -1.2
0.00093 <0.003 5.8 3.5 0.8 -2.4 2.8 1.5 0.8 -0.3 1.9
0.00078 <0.003 5.1 3.3 0.9 -3.4 2.3 1.4 0.2 0.9 0.8
0.0007 <0.003 3.5 3.3 -0.5 0.0 -3.0 0.3 -0.7 -0.6 -2.0
0.0011 <0.003 2.5 2.3 -0.7 -2.8 -0.2 1.1 -1.0 1.6 0.6
0.00068 <0.003 9.4 4.3 2.1 -1.2 2.1 1.9 2.6 -1.1 1.6

0.001 0.003 5.7 3.1 0.8 -4.2 1.9 1.3 0.6 1.1 1.2
0.0011 <0.003 3.9 3.5 0.5 -1.2 -2.8 0.5 0.0 1.1 -3.1

0.003 0.003 5.8 4.0 0.4 1.3 3.6 -1.2 - - -
0.003 0.003 6.9 5.9 4.3 -0.2 -2.5 -3.4 - - -

<0.003 <0.003 6.5 5.6 4.8 0.3 -3.0 -3.9 - - -
<0.003 <0.003 15 8.2 7.0 -1.1 3.0 -3.2 - - -
0.0059 0.011 7.8 7.4 2.3 8.1 -2.0 -1.4 - - -
<0.003 0.0031 5.1 3.2 0.3 1.3 3.1 0.1 - - -
<0.003 <0.003 4.7 2.9 0.1 0.7 3.0 -0.2 - - -
<0.003 <0.003 7.7 4.2 3.8 -1.7 2.1 1.0 - - -
<0.003 <0.003 5.7 3.1 1.4 -2.5 2.0 0.1 - - -
<0.003 <0.0045 7.2 4.0 3.3 -1.1 2.4 1.0 - - -
0.0019 <0.003 14 7.6 7.2 -2.0 1.5 2.3 - - -
<0.003 <0.003 6.8 5.7 5.5 0.1 -4.9 -1.0 - - -
<0.003 0.0045 12 6.2 6.6 0.5 0.7 0.6 - - -
0.0022 0.0035 9.1 3.7 3.2 -3.0 1.3 1.0 - - -
0.0033 0.0036 5.8 4.1 4.7 -2.9 0.6 1.0 - - -

0.0043 0.0049 12 11 7.6 0.8 -5.7 -0.8 - - -
0.0063 0.0096 8.8 8.3 4.9 7.0 -3.9 0.9 - - -

<0.0025 0.0039 10 9.3 5.4 2.5 -5.5 -0.8 - - -
<0.003 0.003 7.3 6.4 6.2 -0.1 -4.7 -0.9 - - -
0.0046 0.016 9.7 9.6 3.1 13.7 -1.8 -0.3 - - -
0.001 <0.003 17 16 9.0 0.9 -8.2 -1.4 - - -

0.0014 <0.003 6.7 6.4 3.9 0.5 -6.0 -1.0 - - -
0.0011 <0.003 5.9 5.3 5.2 -1.2 -4.6 -0.6 - - -

<0.00125 <0.00525 26 18 11.0 1.7 -2.1 1.8 - - -

<0.001 <0.003 7.7 6.9 4.6 -0.6 -4.7 -1.0 3.9 1.4 -4.7
<0.001 <0.003 2.7 2.6 -1.1 -1.2 1.0 1.3 -0.9 -0.7 0.5
<0.001 <0.003 9.7 7.8 3.9 1.5 2.3 -0.3 4.1 0.5 9.0
0.0055 0.007 6.2 4.7 3.2 -2.0 0.9 1.5 2.8 2.7 -0.4
0.001 <0.003 2.4 2.2 -0.6 -2.1 0.7 2.2 -0.4 -0.5 0.0

0.0016 0.005 12 6.9 6.5 -2.3 1.8 2.1 6.5 1.2 0.8
0.00073 <0.003 2.6 2.6 -4.4 -2.9 -1.3 1.0 -4.9 -0.5 -1.2

0.0087 0.0087 12 8.0 7.1 -2.0 0.4 1.7 7.2 2.8 0.1
0.0009 <0.003 5.4 3.1 0.8 -4.5 1.5 1.4 0.1 1.6 0.4
0.0042 0.0049 7.8 5.2 3.9 -3.1 0.8 1.4 3.5 2.7 -0.5

0.012 0.015 10 8.0 6.4 -1.1 0.5 2.1 6.2 2.7 -1.3
0.0022 0.0027 8.7 7.9 5.5 1.9 -5.3 -0.7 5.1 -0.5 -5.9
0.0043 0.0045 13 8.0 4.7 -0.4 3.0 0.4 5.4 3.4 8.9
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Table D-3: H. azteca  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q3 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (FR_UFR1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q1 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 CM_MC2
2015 Q2 GH_FR1
2015 Q3 FR_FRCP1
2015 Q3 GH_FR1
2015 Q4 CM_MC2
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q1 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q4 GH_FR1
2017 Q1 GH_FR1
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC3
2018 Q1 GH_FR1
2018 Q2 CM_MC3
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q3 FR_FRCP1
2018 Q3 GH_FR1
2018 Q3 LC_LCDSSLCC
2018 Q4 CM_MC3
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 FR_FRABCH
2019 Q1 FR_FRCP1
2019 Q1 GH_FR1
2019 Q1 RG_MIDAG
2019 Q3 EV_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_LC5
2019 Q3 RG_MIDAG
2019 Q4 EV_MC2
2019 Q4 FR_FRABCH
2019 Q4 GH_FR1
2019 Q4 RG_MIDAG

Tests categorized as possible or likely adverse response for dry weight (2015 to 2018)
2015 Q2 FR_FRCP1
2015 Q3 CM_MC2
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 FR_FRCP1
2017 Q1 FR_FRCP1
2017 Q4 CM_MC2
2018 Q1 FR_FRCP1
2018 Q4 FR_FRABCH
2018 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2018)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2018 Q1 CM_MC2
2018 Q2 CM_MC2
2018 Q3 CM_MC2
2018 Q3 CM_MC3
2018 Q4 CM_MC2
2018 Q4 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight (2019)
2019 Q3 CM_MC2
2019 Q3 EV_HC1
2019 Q3 LC_DCDS
2019 Q3 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC

Tests categorized as possible or likely adverse response for survival (2019)
2019 Q4 LC_LC3
2019 Q4 LC_LC5
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely adverse response for dry weight and survival (2019)
2019 Q3 LC_LC3
2019 Q4 CM_MC2
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; 
TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration 
is greater than the maximum concentration measured in references or tests categorized as no adverse response. 

PC4 (2019) PC5 (2019) PC6 (2019)

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

0.5 -1.8 -2.2
3.8 6.8 -2.8
-0.6 -1.2 -0.4
1.9 -2.6 -1.7
-1.1 -1.8 1.1
0.0 -0.3 -0.6
-1.9 -1.4 -1.3
1.2 -2.9 -2.0
1.0 3.7 0.1
-0.5 -0.2 -0.1
-2.0 -0.6 -1.3

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

4.5 -0.3 -0.5
-2.0 1.9 1.8
-3.2 -5.2 -1.2
-2.1 0.4 1.6
2.0 0.1 -0.3
1.1 -0.4 1.8
-2.0 0.9 2.3
-1.4 0.1 2.0
-0.5 -0.7 -0.2
-2.1 0.5 2.4
-2.6 0.2 1.7
2.6 -2.1 0.9
-0.5 -0.7 1.2
-0.5 4.6 3.0
-3.1 -0.6 1.5
2.0 -0.5 0.6

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

4.4 -0.8 1.6
-0.4 0.7 1.9
5.7 -4.0 1.8
-1.7 1.4 -3.1
-1.5 0.9 1.6
-1.9 1.0 0.5
-0.9 -0.2 0.3

-0.8 1.9 -4.6
-3.6 0.0 1.3
-2.0 0.8 -2.8

-1.2 2.8 -5.5
6.8 2.9 2.1
2.6 -3.4 -2.6
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID
Mean Survival 

(Control 
Normalized)

Mean Viability 
(Control 

Normalized)

Mean Length 
(Control 

Normalized)

Mean Wet Weight 
(Control 

Normalized)

ALKALINITY 
TOTAL (As 
CaCO3) lab 

measured.-N-mg/l

ALUMINUM-D-
mg/l

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l

ANTIMONY-T-
mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l

Tests not included in statistical analysis
2017 Q4 CM_MC2 23 23 113 128 202 <0.003 0.0081 0.00025 0.00028 0.00017 0.0002
2017 Q4 EV_HC1 34 34 90 92 185 <0.003 0.0055 <0.0001 0.00011 0.00015 0.00018
2017 Q4 EV_MC2 24 23 91 102 175 <0.003 0.0086 <0.0001 0.00012 0.00015 0.00018
2017 Q4 FR_FRCP1 27 29 96 105 190 <0.003 0.016 0.00024 0.00026 <0.0001 0.00013
2017 Q4 GH_ERC 23 22 91 96 148 <0.003 0.0044 <0.0001 <0.0001 <0.0001 0.00011
2017 Q4 GH_FR1 23 23 92 108 181 <0.003 0.0055 0.00017 0.00019 0.0001 0.00012
2017 Q4 LC_LCDSSLCC 41 41 108 119 186 <0.003 0.0043 0.00026 0.00028 0.00011 0.00013
2017 Q4 Reference (CM_MC1) 35 36 98 103 136 <0.003 0.0067 <0.0001 <0.0001 0.00015 0.00018
2017 Q4 Reference (FR_UFR1) 70 74 100 99 144 <0.003 0.0033 <0.0001 <0.0001 <0.0001 0.00011
2017 Q4 Reference (GH_ER2) 57 59 99 98 147 <0.003 0.0068 <0.0001 <0.0001 <0.0001 0.00011

Reference
2015 Q2 Reference (FR_UFR1) 91 89 98 100 118 0.0075 0.059 0.0001 0.0001 0.0001 0.00013
2015 Q2 Reference (GH_ER2) 61 62 102 106 150 0.003 0.082 0.0001 0.0001 0.00011 0.00016
2015 Q4 Reference (FR_UFR1) 90 90 100 102 146 0.003 0.0056 0.0001 0.0001 0.0001 0.00011
2015 Q4 Reference (GH_ER2) 94 94 97 99 147 0.003 0.014 0.0001 0.0001 0.0001 0.00012
2016 Q2 Reference (FR_UFR1) 84 81 103 103 114 0.0059 0.054 <0.0001 <0.0001 0.00011 0.00012
2016 Q2 Reference (GH_ER2) 103 101 104 103 141 0.0032 0.14 <0.0001 <0.0001 0.0001 0.00019
2016 Q4 Reference (FR_UFR1) 91 91 101 103 141 0.0082 0.042 <0.0001 <0.0001 <0.0001 0.00012
2016 Q4 Reference (GH_ER2) 96 97 101 103 146 <0.003 0.0076 <0.0001 <0.0001 0.0001 0.00014
2017 Q2 Reference (FR_UFR1) 79 87 110 111 113 0.0056 0.16 <0.0001 0.00011 0.00012 0.0002
2017 Q2 Reference (GH_ER2) 100 106 103 108 143 0.0047 0.71 <0.0001 0.00011 0.00013 0.00063
2018 Q2 Reference (CM_MC1) 104 107 105 105 92 0.025 0.33 <0.00012 <0.0001 0.00023 0.00037
2018 Q2 Reference (FR_UFR1) 96 99 101 100 102 0.0071 0.16 <0.0001 <0.0001 0.00013 0.00021
2018 Q2 Reference (GH_ER2) 97 101 105 105 137 0.005 0.71 <0.0001 0.00013 0.00015 0.00066
2018 Q2 Reference (LC_SLC) 101 103 105 108 109 0.0041 0.059 <0.0001 <0.0001 0.00011 0.00017
2018 Q4 Reference (CM_MC1) 87 91 104 103 137 0.0033 0.008 <0.0001 <0.0001 0.00017 0.00019
2018 Q4 Reference (FR_UFR1) 94 95 102 102 151 <0.003 0.0031 <0.0001 <0.0001 <0.0001 0.00011
2018 Q4 Reference (GH_ER2) 95 100 102 102 147 <0.003 0.01 <0.0001 <0.0001 <0.0001 0.00012
2018 Q4 Reference (LC_SLC) 97 101 103 102 145 <0.003 0.0071 <0.0001 <0.0001 0.0001 0.00014
2019 Q2 Reference (CM_MC1) 92 90 102 109 101 0.021 0.19 <0.0001 <0.0001 0.00024 0.0003
2019 Q2 Reference (FR_UFR1) 106 107 101 101 118 0.0055 0.052 <0.0001 <0.0001 0.000086 0.00013
2019 Q2 Reference (GH_ER2) 94 93 104 110 137 0.0024 0.21 <0.0001 <0.0001 0.00011 0.00027
2019 Q2 Reference (LC_SLC) 94 99 98 100 121 0.0023 0.018 <0.0001 <0.0001 0.00012 0.00014
2019 Q4 Reference (CM_MC1) 96 89 99 100 145 <0.003 0.0059 <0.0001 <0.0001 0.00018 0.00019
2019 Q4 Reference (FR_UFR1) 101 98 98 100 146 <0.003 0.054 <0.0001 <0.0001 0.000062 0.00012
2019 Q4 Reference (GH_ER2) 101 98 92 94 149 0.0022 0.012 <0.0001 <0.0001 <0.0001 0.0001
2019 Q4 Reference (LC_SLC) 97 92 99 104 146 <0.003 0.0073 <0.0001 <0.0001 0.000076 0.0001

Tests categorized as no adverse response
2015 Q2 CM_MC2 80 82 103 101 138 0.012 0.58 0.00019 0.00016 0.00023 0.00049
2015 Q2 EV_MC2 103 102 104 104 104 0.0065 0.66 0.00014 0.00017 0.00018 0.00054
2015 Q2 FR_FRCP1 83 83 105 110 145 0.003 0.047 0.00022 0.00022 0.0001 0.00013
2015 Q2 GH_ERC 69 68 101 106 153 0.0032 0.21 0.0001 0.0001 0.0001 0.00024
2015 Q2 GH_FR1 89 92 102 98 156 0.003 0.051 0.00016 0.00017 0.0001 0.00015
2015 Q2 LC_LCDSSLCC 102 101 101 101 121 0.003 0.041 0.00014 0.00016 0.00012 0.00016
2015 Q4 EV_MC2 87 86 98 98 167 0.0068 0.081 0.00026 0.00029 0.00016 0.00022
2015 Q4 LC_LCDSSLCC 88 87 98 103 199 0.003 0.0052 0.00028 0.00032 0.0001 0.00013
2016 Q4 EV_MC2 87 88 102 110 132 0.012 0.1 0.00012 0.00013 0.00018 0.00024
2017 Q2 CM_MC2 97 93 106 117 142 0.0067 0.6 0.00018 0.00023 0.00018 0.00049
2017 Q2 EV_HC1 103 104 106 115 166 0.0064 0.38 0.00011 0.00011 0.00017 0.00033
2017 Q2 EV_MC2 102 108 110 119 105 0.022 1.0 0.0001 0.00018 0.00021 0.0007
2017 Q2 FR_FRCP1 81 87 108 113 164 0.0033 0.24 0.00018 0.00019 0.00011 0.00027
2017 Q2 GH_FR1 91 100 117 127 159 0.0041 0.35 0.00016 0.00019 0.00013 0.00034
2017 Q2 LC_LCDSSLCC 99 93 107 126 151 0.0017 0.027 0.00021 0.00021 0.00013 0.00017
2018 Q2 CM_MC2 94 94 106 113 141 0.0094 1.1 0.00016 0.00018 0.00017 0.00064
2018 Q2 EV_HC1 94 96 107 113 168 0.018 0.23 <0.0001 0.0001 0.00016 0.00029
2018 Q2 EV_MC2 106 109 105 111 97 0.085 0.85 0.0001 0.00015 0.00024 0.00069
2018 Q2 FR_FRCP1 92 93 103 108 158 0.0038 0.37 0.00019 0.00022 0.00011 0.00033
2018 Q2 GH_ERC 98 102 105 107 141 0.0054 1.2 <0.0001 0.00016 0.00014 0.001
2018 Q2 GH_FR1 95 95 106 115 160 0.0041 0.24 0.00019 0.00023 0.00014 0.00029
2018 Q2 LC_LCDSSLCC 102 103 104 109 156 <0.003 0.031 0.00019 0.00022 0.00012 0.00018
2018 Q4 CM_MC2 84 87 103 109 209 <0.003 0.013 0.00039 0.00041 0.00018 0.0002
2018 Q4 EV_HC1 84 88 103 103 180 <0.003 0.023 <0.0001 <0.0001 0.00016 0.00019
2018 Q4 EV_MC2 91 96 105 106 178 <0.003 0.010 0.00017 0.00019 0.00015 0.00018
2018 Q4 GH_ERC 97 99 100 96 154 <0.003 0.04 <0.0001 <0.0001 <0.0001 0.00013
2018 Q4 LC_LCDSSLCC 100 103 105 110 200 <0.003 0.0033 0.00025 0.00026 0.0001 0.00015
2019 Q2 CM_MC2 86 85 103 111 139 0.0069 0.3 0.000098 0.00013 0.00016 0.00032
2019 Q2 EV_HC1 95 91 101 112 168 0.002 0.041 0.00006 0.00006 0.00016 0.00019
2019 Q2 EV_MC2 91 94 105 109 101 0.017 0.24 <0.0001 0.000072 0.0002 0.00031
2019 Q2 FR_FRCP1 88 87 104 119 162 0.0019 0.077 0.00019 0.00021 0.000074 0.00017
2019 Q2 GH_ERC 94 96 103 111 142 0.0023 0.35 <0.0001 0.000072 0.0001 0.00037
2019 Q2 LC_DCDS 95 98 105 112 118 0.0037 0.029 0.0004 0.00039 0.00029 0.00034
2019 Q2 LC_LC3 92 95 104 118 173 <0.003 0.0092 0.00029 0.00031 0.000096 0.00015
2019 Q2 LC_LC5 91 89 102 113 164 0.0023 0.065 0.00011 0.00026 0.000088 0.00018
2019 Q2 LC_LCDSSLCC 101 101 104 115 150 <0.003 0.012 0.00017 0.00019 0.0001 0.00014
2019 Q4 EV_HC1 89 86 100 105 205 <0.003 0.018 <0.0001 0.000076 0.00016 0.00016
2019 Q4 FR_FRABCH 84 81 99 100 238 <0.003 0.013 <0.0001 0.0001 <0.0001 0.000074
2019 Q4 FR_FRCP1 90 86 92 96 243 <0.003 0.0061 0.00033 0.00035 0.00009 0.00012
2019 Q4 GH_ERC 100 96 99 104 155 <0.003 0.0039 <0.0001 <0.0001 0.00007 0.00011
2019 Q4 LC_LC3 90 83 100 104 223 0.0018 0.0028 0.00032 0.00033 0.000092 0.00011
2019 Q4 LC_LCDSSLCC 90 86 103 107 198 <0.003 0.003 0.00019 0.00021 0.00006 0.00011

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC 98 102 97 103 151 <0.003 0.013 <0.0001 <0.0001 <0.0001 0.00014

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1 75 75 100 98 113 0.0031 0.055 0.0001 0.0001 0.00013 0.00017

2016 Q4 CM_MC2 87 84 102 110 179 0.0055 0.088 0.00014 0.00016 0.00017 0.00023
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2 82 81 100 103 195 0.0031 0.05 0.00015 0.00017 0.00017 0.00023
2015 Q4 EV_HC1 82 81 98 100 197 0.0032 0.023 0.0001 0.00011 0.00015 0.00018
2016 Q2 CM_MC2 73 73 102 101 146 0.0068 0.37 0.00015 0.00017 0.00017 0.0003
2016 Q2 EV_HC1 86 81 102 111 176 0.0034 0.074 <0.0001 0.00011 0.00015 0.0002
2016 Q2 EV_MC2 68 66 105 113 100 0.014 0.41 0.00012 0.00016 0.00018 0.00037
2016 Q2 GH_ERC 81 77 102 108 145 0.0045 0.23 <0.0001 0.0001 0.0001 0.00025
2016 Q2 GH_FR1 76 77 104 101 166 <0.003 0.058 0.00015 0.00018 0.0001 0.00014
2016 Q2 LC_LCDSSLCC 84 80 104 103 157 0.0026 0.017 0.00023 0.00026 0.00012 0.00015
2016 Q4 EV_HC1 60 59 97 104 195 0.0036 0.037 <0.0001 0.0001 0.00015 0.00018
2016 Q4 FR_FRCP1 54 55 98 100 198 0.0038 0.024 0.00019 0.0002 <0.0001 0.00014
2016 Q4 GH_FR1 44 46 98 105 192 <0.003 0.01 0.00016 0.00024 0.00011 0.00014
2016 Q4 LC_LCDSSLCC 69 70 104 116 184 <0.003 0.03 0.00022 0.00027 <0.0001 0.00019
2017 Q2 GH_ERC 63 69 115 123 149 0.005 0.87 <0.0001 0.00013 0.00012 0.00078
2018 Q4 FR_FRABCH 77 80 99 99 247 <0.003 0.0039 <0.0001 0.00011 <0.0001 0.00011
2018 Q4 GH_FR1 66 68 96 97 206 <0.003 0.0043 0.00013 0.00014 <0.0001 0.00013

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1 73 72 96 100 213 0.0032 0.0046 0.00025 0.00028 0.0001 0.00011
2015 Q4 GH_FR1 80 79 94 98 193 0.003 0.0037 0.00012 0.00015 0.0001 0.00012
2016 Q2 FR_FRCP1 81 79 99 102 154 <0.003 0.07 0.00017 0.00022 <0.0001 0.00014

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC 77 74 97 95 152 0.0031 0.0089 0.0001 0.0001 0.0001 0.00012
2018 Q4 FR_FRCP1 23 19 83 87 336 <0.003 0.0064 0.00049 0.0005 <0.0002 0.00021

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2 81 75 99 105 220 <0.003 0.063 0.0002 0.00021 0.00018 0.00021
2019 Q4 EV_MC2 80 75 100 101 177 <0.003 0.0049 0.000082 0.000094 0.00016 0.00016
2019 Q4 LC_LC5 82 72 100 101 195 <0.003 0.0083 0.000062 0.00011 <0.0001 0.000062

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH 73 75 96 96 184 <0.003 0.1 0.00013 0.00016 0.000062 0.00018
2019 Q2 GH_FR1 69 71 102 106 171 <0.003 0.1 0.00016 0.00017 0.00011 0.0002
2019 Q4 GH_FR1 69 65 99 109 204 0.0021 0.019 0.00011 0.00012 <0.0001 0.00013
2019 Q4 LC_DCDS 73 66 100 105 151 <0.003 0.0041 0.00049 0.00051 0.00033 0.00035

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 EV_MC2
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 LC_LC3
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1

2016 Q4 CM_MC2
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2016 Q4 LC_LCDSSLCC
2017 Q2 GH_ERC
2018 Q4 FR_FRABCH
2018 Q4 GH_FR1

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2
2019 Q4 EV_MC2
2019 Q4 LC_LC5

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH
2019 Q2 GH_FR1
2019 Q4 GH_FR1
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)

BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l

0.079 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.033 0.035 0.099 0.000012 0.000014
0.065 0.062 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.09 0.000016 0.000019
0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.013 <0.09 0.000026 0.000035
0.074 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 0.29 0.000012 0.000056
0.057 0.055 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000063 0.000007
0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 0.05 0.000017 0.00002
0.079 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 0.053 0.00016 0.00017
0.051 0.051 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.09 0.0000077 0.0000086
0.074 0.073 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 0.052 0.0000068 0.0000098
0.048 0.047 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000052 0.0000075

0.043 0.043 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000066 0.0000099
0.044 0.046 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000056 0.000017
0.073 0.074 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000065 0.0000085
0.047 0.048 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000051 0.0000074
0.042 0.043 <0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006 0.000012
0.041 0.042 <0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000059 0.00002
0.064 0.063 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000064 0.0000092
0.045 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055 0.0000077
0.039 0.04 <0.00002 0.000021 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000094 0.000025
0.043 0.053 <0.00002 0.000059 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000008 0.00012
0.028 0.029 <0.000024 0.000023 <0.00006 <0.00005 <0.012 0.01 <0.05 0.000012 0.000033
0.039 0.038 <0.00002 0.000021 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000082 0.000024
0.041 0.054 <0.00002 0.000064 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000085 0.00014
0.025 0.026 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.06 0.0000081 0.000026
0.047 0.046 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000081 0.0000091
0.071 0.068 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000069 0.0000085
0.048 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055 0.0000073
0.043 0.043 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000014
0.031 0.033 <0.00002 <0.00002 <0.00005 <0.00005 0.0066 0.0068 <0.05 0.000013 0.000026
0.042 0.042 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000052 0.000012
0.041 0.043 <0.00002 0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000065 0.000042
0.028 0.027 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000018
0.046 0.048 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.0000088 0.000011
0.069 0.067 <0.00002 0.000013 <0.00005 <0.00005 <0.01 0.008 <0.05 0.000013 0.000031
0.046 0.045 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000067 0.0000082
0.042 0.042 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.000014

0.043 0.049 0.00018 0.00014 0.00054 0.00054 0.021 0.018 0.05 0.000038 0.000081
0.064 0.076 0.0001 0.00012 0.00005 0.00005 0.01 0.01 0.05 0.000024 0.00013
0.063 0.064 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.000028 0.000042
0.049 0.051 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000073 0.000033
0.085 0.086 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.07 0.000021 0.000028
0.035 0.035 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.06 0.00011 0.00013
0.11 0.11 0.0001 0.0001 0.00005 0.00005 0.013 0.013 0.10 0.000029 0.000045
0.083 0.087 0.0001 0.0001 0.00005 0.00005 0.015 0.016 0.25 0.0002 0.00024
0.079 0.083 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.01 <0.05 0.000025 0.000036
0.043 0.048 <0.00002 0.000042 <0.00005 <0.00005 0.016 0.017 <0.05 0.000092 0.00017
0.04 0.043 <0.00002 0.000028 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025 0.000057
0.059 0.077 <0.00002 0.000065 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000029 0.00016
0.054 0.057 <0.00002 0.000027 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00005 0.00011
0.07 0.077 <0.00002 0.00003 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025 0.000088
0.035 0.034 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00022 0.00023
0.05 0.055 <0.000024 0.000067 <0.00006 <0.00005 0.016 0.017 <0.05 0.000077 0.00015
0.041 0.041 <0.00002 0.000025 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000021 0.000041
0.057 0.071 0.000021 0.00006 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000042 0.00016
0.048 0.057 <0.00002 0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000055 0.00014
0.048 0.067 <0.00002 0.000097 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.0002
0.065 0.068 <0.00002 0.000041 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00003 0.000086
0.033 0.034 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.06 0.00022 0.00026
0.071 0.072 <0.00002 <0.00002 <0.00005 <0.00005 0.048 0.049 <0.21 0.000023 0.000029
0.067 0.068 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.17 0.000015 0.000022
0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.014 0.014 0.2 0.000025 0.000031
0.059 0.056 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000065 0.000013
0.072 0.07 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.017 <0.17 0.00016 0.00016
0.042 0.044 <0.00002 0.000021 <0.00005 <0.00005 0.012 0.015 <0.05 0.000055 0.00009
0.041 0.042 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000014 0.00002
0.06 0.067 <0.00002 0.000017 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000021 0.000063
0.052 0.053 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000031 0.000053
0.048 0.052 <0.00002 0.00003 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000016 0.000056
0.15 0.15 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000041 0.000072
0.032 0.032 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.013 <0.045 0.00027 0.00028
0.072 0.073 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000023 0.000066
0.039 0.037 <0.00002 <0.00002 <0.00005 <0.00005 0.006 0.0062 <0.05 0.00012 0.00014
0.064 0.062 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000014 0.000019
0.097 0.095 <0.00002 <0.00002 <0.00005 <0.00005 0.0096 0.012 <0.11 0.000023 0.000039
0.073 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.0096 0.012 <0.11 0.000036 0.000071
0.062 0.063 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000008 0.0000085
0.066 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.015 0.017 <0.11 0.00023 0.00023
0.074 0.073 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.013 <0.065 0.00011 0.00012

0.055 0.054 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000057 0.0000068

0.027 0.028 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.057 0.000014 0.00002

0.054 0.056 <0.00002 <0.00002 <0.00005 <0.00005 0.019 0.021 <0.1 0.000027 0.000035

0.074 0.074 0.0001 0.0001 0.00005 0.00005 0.024 0.027 0.25 0.000012 0.000019
0.063 0.064 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.2 0.000015 0.000022
0.045 0.045 <0.00004 0.000044 <0.00005 <0.00005 0.017 0.017 <0.05 0.000064 0.0001
0.041 0.042 <0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00002 0.000031
0.057 0.062 <0.00004 0.000047 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000028 0.000082
0.048 0.05 <0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000082 0.000029
0.08 0.08 <0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000022 0.000032
0.039 0.04 <0.00004 <0.00004 <0.00005 <0.00005 0.01 0.011 <0.1 0.0002 0.00022
0.057 0.056 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.2 0.000016 0.00002
0.075 0.074 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000042 0.000051

0.1 0.1 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000016 0.00002
0.061 0.062 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.25 0.00015 0.00016
0.049 0.062 <0.00002 0.000072 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011 0.00014
0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.25 0.000033 0.000037
0.12 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000017 0.00002

0.08 0.08 0.0001 0.0001 0.00005 0.00005 0.011 0.012 0.25 0.000043 0.000058
0.11 0.11 0.0001 0.0001 0.00005 0.00005 0.01 0.012 0.25 0.000017 0.000019
0.058 0.059 <0.00004 <0.00004 <0.00005 0.000051 <0.01 <0.01 <0.05 0.000027 0.000045

0.06 0.06 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000056 0.0000063
0.015 0.018 <0.00004 <0.000028 <0.0001 <0.00007 <0.02 0.014 <0.25 <0.00001 0.000015

0.063 0.064 <0.00002 <0.00002 <0.00005 <0.00005 0.028 0.028 <0.085 0.000023 0.00003
0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.0092 0.01 0.038 0.000022 0.000025
0.093 0.091 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.006 <0.05 0.000016 0.000022

0.069 0.07 <0.00002 <0.00002 <0.00005 <0.00005 0.006 0.007 <0.045 0.000031 0.00006
0.079 0.078 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000018 0.000039

0.1 0.1 <0.00002 <0.00002 <0.00005 <0.00005 0.006 <0.01 <0.05 0.000016 0.000025
0.26 0.26 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.11 0.00012 0.00013
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 EV_MC2
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 LC_LC3
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1

2016 Q4 CM_MC2
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2016 Q4 LC_LCDSSLCC
2017 Q2 GH_ERC
2018 Q4 FR_FRABCH
2018 Q4 GH_FR1

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2
2019 Q4 EV_MC2
2019 Q4 LC_LC5

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH
2019 Q2 GH_FR1
2019 Q4 GH_FR1
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)

CALCIUM-T-mg/l
CARBON 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l FLUORIDE-D-mg/l

121 1.1 4.4 0.00012 0.00019 0.0011 0.0012 919 <0.0005 <0.0005 0.09
84 1.1 1.1 0.00013 0.00019 <0.0001 <0.0001 698 <0.0005 <0.0005 0.22
81 0.93 7.1 0.00011 0.00015 <0.0001 <0.0001 588 <0.0005 <0.0005 0.14
151 0.97 <2.5 <0.0001 0.00018 <0.0001 0.00011 1174 <0.0005 <0.0005 0.11
47 0.68 <0.5 0.00022 0.00029 <0.0001 <0.0001 300 <0.0005 <0.0005 0.13
106 1.1 1.3 0.00012 0.00015 <0.0001 <0.0001 826 <0.0005 <0.0005 0.13
114 0.87 6.7 0.00011 0.00019 <0.0001 <0.0001 853 <0.0005 <0.0005 0.18
41 1.2 1.1 0.00018 0.00019 <0.0001 <0.0001 275 <0.0005 <0.0005 0.093
51 0.71 <0.5 0.0001 0.00018 <0.0001 <0.0001 334 <0.0005 <0.0005 0.11
43 0.63 <0.5 0.00025 0.00028 <0.0001 <0.0001 280 <0.0005 <0.0005 0.13

38 1.9 1.0 0.00012 0.00026 0.0001 0.0001 239 0.0005 0.0005 0.15
49 1.1 1.2 0.0002 0.00075 0.0001 0.0001 297 0.0005 0.00052 0.16
56 0.55 1.0 0.00012 0.00018 0.0001 0.0001 356 0.0005 0.0005 0.15
52 0.68 1.1 0.00022 0.0003 0.0001 0.0001 314 0.0005 0.0005 0.16
38 1.7 0.1 0.00013 0.0002 <0.0001 <0.0001 243 <0.0005 <0.0005 0.16
48 1.1 0.57 0.00019 0.00049 <0.0001 0.0001 287 <0.0005 <0.0005 0.16
47 1.2 0.19 0.00011 0.0002 <0.0001 <0.0001 319 <0.0005 <0.0005 0.16
48 0.64 0.37 0.00024 0.00026 <0.0001 <0.0001 297 <0.0005 <0.0005 0.17
31 2.5 <0.5 0.0001 0.00058 <0.0001 0.00014 218 0.00025 0.0006 0.11
53 1.8 0.45 0.00017 0.0019 <0.0001 0.00047 276 <0.00044 0.0013 0.14
25 3.3 <0.5 0.00022 0.00057 <0.00012 0.00014 176 <0.0005 0.00077 0.046
30 2.2 <0.5 0.00011 0.00041 <0.0001 0.00014 206 <0.0005 0.0011 0.12
49 1.8 0.51 0.00015 0.0019 <0.0001 0.00047 265 <0.0005 0.0015 0.15
33 2.1 <0.5 0.00011 0.00028 <0.0001 <0.0001 220 <0.0005 <0.0005 0.2
39 1.6 0.5 0.00018 0.00021 <0.0001 <0.0001 278 <0.0005 <0.0005 0.069
50 0.72 <0.5 0.0001 0.00018 <0.0001 <0.0001 343 <0.0005 <0.0005 0.15
47 0.5 <0.5 0.00024 0.00028 <0.0001 <0.0001 297 <0.0005 <0.0005 0.17
52 0.71 0.5 0.00013 0.0002 <0.0001 <0.0001 368 <0.0005 <0.0005 0.36
29 3.5 <0.5 0.0002 0.00043 <0.0001 0.000086 206 <0.0005 0.00053 0.059
35 1.4 <0.5 0.00011 0.00029 <0.0001 <0.0001 235 <0.0005 <0.0005 0.15
46 0.88 0.48 0.00023 0.00067 <0.0001 0.00014 291 <0.0005 0.0005 0.15
38 1.8 <0.5 0.00015 0.00019 <0.0001 <0.0001 266 <0.0005 <0.0005 0.24
40 0.88 <0.5 0.00022 0.00024 <0.0001 <0.0001 266 0.00028 <0.0005 0.065
51 1.0 <0.5 0.00011 0.00023 <0.0001 0.000076 329 0.00018 0.00044 0.14
49 0.31 <0.5 0.00026 0.00027 <0.0001 <0.0001 298 0.0003 <0.0005 0.14
55 0.6 0.38 0.00015 0.00018 <0.0001 <0.0001 365 0.00027 <0.0005 0.32

60 1.3 1.4 0.00028 0.00091 0.00034 0.00082 466 0.0005 0.0011 0.097
46 2.0 3.2 0.00018 0.0012 0.0001 0.00048 321 0.00061 0.0014 0.12
75 1.5 1.1 0.0001 0.00018 0.0001 0.0001 580 0.0005 0.0005 0.2
53 1.1 1.3 0.00024 0.00069 0.0001 0.00014 323 0.0005 0.0007 0.15
81 1.4 1.6 0.00012 0.00024 0.0001 0.0001 595 0.0005 0.0005 0.17
58 1.2 1.5 0.00012 0.00032 0.0001 0.00012 436 0.0005 0.00056 0.15
81 1.5 5.6 0.00014 0.00027 0.0001 0.00011 588 0.0005 0.00056 0.15
125 0.67 3.8 0.00014 0.00017 0.0001 0.0001 901 0.0005 0.0005 0.22
55 2.1 3.5 0.00012 0.00029 <0.0001 0.00011 410 <0.0005 0.00054 0.13
62 2.1 0.72 0.00015 0.00096 0.0018 0.0029 517 0.00023 0.0011 0.085
59 2.4 0.5 0.00012 0.00061 <0.0001 0.00018 458 <0.0005 0.00082 0.16
38 2.9 2.0 0.00013 0.0016 <0.0001 0.00069 277 <0.0005 0.0018 0.11
68 2.0 0.5 <0.0001 0.00059 <0.0001 0.00027 540 0.00025 0.00087 0.16
68 2.1 0.84 0.0001 0.00078 <0.0001 0.00029 506 <0.00044 0.00097 0.16
59 1.8 2.0 0.00011 0.00023 0.0001 0.00012 489 0.00033 0.00057 0.18
58 2.0 1.7 0.00016 0.0014 0.0013 0.0027 486 <0.0005 0.0015 0.085
60 2.3 0.57 0.00012 0.00043 <0.0001 0.00017 485 <0.0005 0.0007 0.17
35 3.0 1.5 0.00022 0.0014 0.00014 0.00072 262 0.00053 0.0017 0.1
70 1.7 0.51 0.00011 0.0007 <0.0001 0.00036 527 <0.0005 0.0011 0.17
56 1.8 0.55 0.00018 0.0027 <0.0001 0.00078 292 <0.0005 0.0023 0.15
66 2.3 0.86 0.0001 0.00085 <0.0001 0.00025 521 0.00053 0.00088 0.18
60 1.7 1.8 0.00011 0.00025 <0.0001 0.00011 490 <0.0005 0.00052 0.22
126 1.0 3.9 0.00015 0.00018 0.0051 0.0055 993 <0.0005 <0.0005 0.14
87 1.0 1.4 0.00016 0.00023 <0.0001 <0.0001 727 <0.0005 <0.0005 0.22
82 1.2 5.7 0.00012 0.00018 <0.0001 <0.0001 625 <0.0005 <0.0005 0.15
49 <0.5 <0.5 0.00023 0.00034 <0.0001 <0.0001 322 <0.0005 <0.0005 0.16
106 0.66 7.0 0.00011 0.00015 <0.0001 <0.0001 842 <0.0005 <0.0005 0.24
63 2.1 1.2 0.00017 0.00062 0.00065 0.0015 535 <0.0005 0.0006 0.10
64 1.6 0.57 0.00015 0.00021 <0.0001 <0.0001 522 <0.0005 <0.0005 0.19
37 2.4 1.4 0.00019 0.00049 <0.0001 0.00024 276 0.00031 0.00054 0.11
78 1.1 0.53 0.000098 0.00024 0.000074 0.00016 624 <0.0005 0.00034 0.2
51 0.58 0.61 0.00023 0.00099 <0.0001 0.00022 322 <0.0005 0.00073 0.15
47 2.3 3.2 0.00011 0.00012 0.000074 0.00017 384 <0.0005 <0.0005 0.11
95 0.37 7.8 0.00015 0.00016 0.00009 0.00016 782 <0.0005 0.00045 0.23
79 0.99 2.1 0.00013 0.00026 <0.0001 0.00013 610 <0.0005 0.00031 0.21
71 1.0 4.6 0.00015 0.0002 <0.0001 0.000072 579 <0.0005 <0.0005 0.24
88 0.52 1.5 0.00016 0.00019 <0.0001 <0.0001 714 0.00012 <0.0005 0.21
137 1.0 1.3 0.0001 0.00014 0.00015 0.00017 982 0.00023 0.00046 0.1
171 0.96 1.4 0.000064 0.00012 0.00011 0.00014 1268 0.0002 <0.0005 0.17
56 <0.5 <0.5 0.00024 0.00026 <0.0001 <0.0001 345 0.00042 <0.0005 0.15
153 0.5 18 0.00013 0.00014 0.00012 0.00013 1128 0.00052 0.00033 0.16
118 0.42 11 0.00014 0.0002 <0.0001 <0.0001 869 0.0004 0.00041 0.16

52 0.54 0.45 0.00023 0.0003 <0.0001 <0.0001 324 <0.0005 0.00051 0.16

47 1.1 1.3 0.00014 0.00023 0.0001 0.0001 364 0.0005 0.00051 0.13

85 1.6 2.0 0.00016 0.00033 0.00076 0.00099 669 <0.0005 <0.0005 0.11

107 1.2 3.4 0.00016 0.00026 0.00051 0.0006 821 0.0005 0.00059 0.11
93 1.3 1.9 0.00014 0.00028 0.0001 0.0001 750 0.0005 0.00053 0.2
68 1.5 1.2 0.00017 0.0006 0.0021 0.0029 537 <0.0005 0.0007 0.1
71 1.3 0.74 0.00012 0.00024 <0.0001 <0.0001 545 <0.0005 <0.0005 0.19
40 2.3 1.7 0.00013 0.00073 <0.0001 0.00031 286 0.00051 0.00098 0.12
53 1.1 0.67 0.00022 0.00067 <0.0001 0.00014 327 <0.0005 0.00055 0.16
79 1.4 0.96 0.00011 0.00022 <0.0001 <0.0001 598 <0.0005 <0.0005 0.18
75 1.3 3.2 0.00015 0.00019 0.000092 0.000095 562 0.00044 0.00051 0.23
82 1.2 1.2 0.00015 0.00018 <0.0001 <0.0001 661 <0.0005 <0.0005 0.21
106 1.0 1.4 <0.0001 0.00015 <0.0001 <0.0001 850 <0.0005 <0.0005 0.21
100 0.84 1.6 0.00012 0.00016 <0.0001 <0.0001 758 <0.0005 <0.0005 0.17
95 0.8 6.5 0.00012 0.00021 <0.0001 <0.0001 742 <0.0005 <0.0005 0.25
56 1.8 0.55 0.00021 0.0023 <0.0001 0.00058 302 <0.00044 0.0016 0.14
139 0.69 <2.5 0.00011 0.00014 0.0001 0.0001 1066 <0.0005 <0.0005 0.15
110 0.69 <2.5 0.00011 0.00015 <0.0001 <0.0001 869 <0.0005 <0.0005 0.16

141 0.78 2.4 0.00012 0.00016 0.0001 0.0001 1100 0.0005 0.0005 0.18
107 0.66 2.0 0.00012 0.00017 0.0001 0.0001 783 0.0005 0.0005 0.16
75 1.5 0.51 0.00011 0.00024 <0.0001 0.0001 569 <0.0005 0.00051 0.21

58 0.58 1.2 0.00023 0.0003 0.0001 0.0001 357 0.0005 0.00052 0.16
414 1.7 6.4 <0.0002 0.00015 <0.0002 <0.00014 3314 <0.0005 <0.0007 0.12

132 0.76 3.1 0.00019 0.0003 0.0015 0.0021 974 0.00023 <0.0005 0.12
72 0.59 3.7 0.00017 0.00015 <0.0001 <0.0001 537 0.00015 <0.0005 0.14
98 0.62 3.9 0.00013 0.00015 <0.0001 <0.0001 724 0.00028 <0.0005 0.17

100 1.1 0.88 0.000098 0.0003 0.00012 0.00022 803 <0.0005 0.00047 0.17
85 1.1 1.2 0.00013 0.00037 0.000062 0.00013 682 <0.0005 0.00045 0.17
112 0.71 1.7 0.00014 0.00016 <0.0001 0.000068 806 0.0002 0.00042 0.14
101 1.7 12 0.000086 0.000062 0.000084 0.00011 739 0.00034 0.00035 0.087
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 EV_MC2
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 LC_LC3
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1

2016 Q4 CM_MC2
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2016 Q4 LC_LCDSSLCC
2017 Q2 GH_ERC
2018 Q4 FR_FRABCH
2018 Q4 GH_FR1

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2
2019 Q4 EV_MC2
2019 Q4 LC_LC5

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH
2019 Q2 GH_FR1
2019 Q4 GH_FR1
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)

Hardness Total or 
Dissolved CaCO3-

N-mg/l
IRON-D-mg/l IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l LITHIUM-D-mg/l LITHIUM-T-mg/l MAGNESIUM-T-

mg/l
MANGANESE-D-

mg/l
MANGANESE-T-

mg/l MERCURY-D-mg/l

532 <0.01 0.012 <0.00005 <0.00005 0.018 0.019 59 0.0043 0.0054 <0.000005
399 <0.01 0.011 <0.00005 <0.00005 0.007 0.0074 47 0.0025 0.0044 0.0000015
314 <0.01 0.016 <0.00005 <0.00005 0.015 0.016 31 0.00073 0.0017 0.0000031
745 0.01 0.049 <0.00005 0.000057 0.041 0.04 94 0.0075 0.013 <0.000005
167 <0.01 <0.01 <0.00005 0.000055 0.0027 0.0026 12 0.00034 0.00097 <0.000005
497 <0.01 0.013 <0.00005 <0.00005 0.017 0.017 57 0.0013 0.002 <0.000005
494 <0.01 <0.01 <0.00005 <0.00005 0.041 0.041 51 0.00059 0.0013 <0.000005
144 <0.01 <0.01 <0.00005 <0.00005 0.0046 0.0047 11 0.00013 0.00026 <0.000005
184 <0.01 <0.01 <0.00005 <0.00005 0.0017 0.0017 14 0.00012 0.00047 <0.000005
155 <0.01 0.011 <0.00005 <0.00005 0.0019 0.0017 11 0.00044 0.0015 <0.000005

132 0.01 0.04 0.00005 0.00005 0.0012 0.0012 9.4 0.00067 0.0022 0.000005
162 0.01 0.093 0.00005 0.000072 0.0016 0.0017 11 0.0029 0.0074 0.0000055
193 0.01 0.01 0.00005 0.00005 0.0014 0.0013 14 0.00016 0.00031 0.000005
173 0.01 0.022 0.00005 0.00005 0.0016 0.0016 11 0.0023 0.0035 0.000005
133 <0.01 0.043 <0.00005 0.000053 0.0012 0.0013 10.0 0.00032 0.0016 <0.000005
162 <0.01 0.17 <0.00005 0.00011 0.0016 0.0017 11 0.0014 0.013 <0.000005
171 <0.01 0.019 <0.00005 <0.00005 0.0013 0.0016 12 0.00017 0.00056 <0.000005
163 <0.01 0.012 <0.00005 <0.00005 0.0019 0.0018 11 0.0011 0.0019 <0.000005
112 <0.01 0.2 <0.00005 0.00014 0.001 0.0012 8.6 0.00054 0.0087 <0.000005
155 <0.01 1.1 <0.00005 0.00069 0.0013 0.0026 12 0.0014 0.069 <0.000005
93 0.02 0.31 <0.00006 0.00025 0.0021 0.0025 7.1 0.00099 0.0092 0.0000052
112 <0.01 0.19 <0.00005 0.00014 0.0011 0.0013 8.4 0.00059 0.0083 <0.000005
142 <0.01 1.0 <0.00005 0.00075 0.0014 0.0022 11 0.00077 0.065 <0.000005
123 <0.01 0.059 <0.00005 0.000063 0.0013 0.0015 8.5 0.00015 0.0021 <0.000005
142 <0.01 <0.01 <0.00005 <0.00005 0.0043 0.0043 11 0.00011 0.00029 <0.000005
187 <0.01 <0.01 <0.00005 <0.00005 0.0015 0.0016 14 0.00013 0.00032 <0.000005
167 <0.01 0.015 <0.00005 <0.00005 0.0018 0.0019 11 0.00039 0.0013 <0.000005
201 <0.01 0.013 <0.00005 <0.00005 0.0035 0.0037 17 0.00013 0.00033 <0.000005
103 0.015 0.17 <0.00005 0.00014 0.0025 0.0028 8.0 0.00048 0.0053 <0.000005
128 <0.01 0.047 <0.00005 0.000039 0.0012 0.0012 10 0.00026 0.0028 <0.000005
156 <0.01 0.29 <0.00005 0.00019 0.0015 0.0019 11 0.00024 0.016 <0.000005
137 <0.01 0.015 <0.00005 <0.00005 0.0017 0.0018 10 0.00008 0.00076 <0.000005
148 <0.01 <0.01 <0.00005 <0.00005 0.0044 0.0045 11 0.00007 0.00019 <0.000005
186 <0.01 0.068 <0.00005 0.00010 0.0016 0.0017 14 0.000064 0.0042 <0.000005
162 <0.01 0.016 <0.00005 <0.00005 0.0018 0.0019 12 0.00065 0.0014 <0.000005
199 <0.01 0.0092 <0.00005 <0.00005 0.0037 0.0039 17 <0.0001 0.00052 <0.000005

245 0.022 0.74 0.00009 0.0005 0.0063 0.0068 24 0.0029 0.025 0.000006
170 0.01 0.82 0.00005 0.00067 0.0066 0.007 14 0.00073 0.024 0.000005
315 0.01 0.066 0.00005 0.000076 0.02 0.02 31 0.0031 0.0083 0.000005
177 0.01 0.26 0.000051 0.00018 0.0021 0.0023 12 0.00054 0.014 0.000005
335 0.01 0.071 0.00005 0.000071 0.015 0.015 32 0.001 0.0045 0.000005
232 0.01 0.048 0.00005 0.000081 0.014 0.012 22 0.00015 0.0023 0.000005
320 0.013 0.083 0.00005 0.000077 0.016 0.015 29 0.0013 0.003 <0.0000005
497 0.01 0.01 0.00005 0.00005 0.036 0.036 52 0.00037 0.0005 0.000005
211 0.014 0.081 <0.00005 0.000078 0.0092 0.0092 19 0.00062 0.0026 0.000001
252 0.01 0.83 <0.00005 0.0005 0.009 0.0095 26 0.011 0.039 <0.000005
260 <0.01 0.4 <0.00005 0.00023 0.0046 0.0047 26 0.0013 0.0089 0.00000082
142 0.024 1.2 <0.00005 0.0008 0.005 0.0055 13 0.0018 0.033 0.0000016
279 <0.01 0.39 <0.00005 0.00028 0.019 0.019 28 0.0023 0.023 <0.000005
281 <0.01 0.51 <0.00005 0.00038 0.013 0.013 28 0.0013 0.022 <0.000005
248 <0.01 0.043 <0.00005 0.000055 0.021 0.02 24 0.00054 0.0034 <0.000005
252 0.012 1.3 <0.00006 0.00082 0.0081 0.0091 24 0.01 0.05 <0.000005
270 0.018 0.27 0.000051 0.00018 0.0049 0.0049 26 0.0015 0.0078 <0.000005
134 0.073 1.1 0.000098 0.00077 0.0047 0.0054 11 0.0042 0.035 <0.000005
288 <0.01 0.6 <0.00005 0.00044 0.019 0.018 28 0.0015 0.033 <0.000005
159 <0.01 1.8 <0.00005 0.0013 0.0025 0.0039 13 0.00071 0.098 <0.000005
285 0.01 0.37 <0.00005 0.0003 0.013 0.013 28 0.00074 0.018 <0.000005
270 <0.01 0.039 <0.00005 0.000056 0.024 0.023 25 0.00026 0.0022 <0.000005
556 <0.01 0.016 <0.00005 0.000055 0.024 0.025 57 0.018 0.021 <0.000005
422 <0.01 0.034 <0.00005 0.000056 0.0067 0.007 50 0.0022 0.0034 <0.000005
331 <0.01 0.018 <0.00005 0.00013 0.018 0.018 33 0.00089 0.0015 <0.000005
179 <0.01 0.053 <0.00005 0.000068 0.0026 0.0027 12 0.00028 0.0043 <0.000005
470 <0.01 <0.01 <0.00005 <0.00005 0.042 0.042 49 0.00038 0.00086 <0.000005
269 <0.01 0.4 <0.00005 0.00028 0.0068 0.0074 28 0.0042 0.022 <0.000005
272 <0.01 0.042 <0.00005 0.000042 0.0047 0.005 30 0.00078 0.0026 <0.000005
140 0.011 0.26 <0.00005 0.00022 0.0044 0.0047 12 0.00084 0.0096 <0.000005
334 <0.01 0.12 <0.00005 0.00012 0.019 0.021 36 0.0026 0.012 <0.000005
172 <0.01 0.52 <0.00005 0.00033 0.0022 0.0027 13 0.00022 0.028 <0.000005
191 <0.01 0.036 <0.00005 0.000034 0.0099 0.0098 18 0.00053 0.0045 <0.000005
412 <0.01 0.043 <0.00005 0.000031 0.031 0.033 45 0.0034 0.01 <0.000005
320 <0.01 0.13 <0.00005 0.00011 0.015 0.016 33 0.00024 0.01 <0.000005
297 <0.01 0.033 <0.00005 0.00003 0.019 0.019 30 0.00045 0.0046 <0.000005
420 <0.01 0.031 <0.00005 0.000047 0.0068 0.0069 49 0.0046 0.0054 <0.000005
589 0.015 0.038 <0.00005 0.000057 0.03 0.034 65 0.0036 0.0077 <0.000005
814 <0.01 0.03 <0.00005 <0.00005 0.048 0.049 100 0.0056 0.0084 <0.000005
187 0.0066 <0.01 0.000031 <0.00005 0.0032 0.0033 14 0.00028 0.00045 <0.000005
673 0.03 0.033 <0.00005 <0.00005 0.05 0.053 78 0.022 0.024 <0.000005
495 <0.01 0.022 <0.00005 <0.00005 0.034 0.036 53 0.0021 0.0048 <0.000005

178 <0.01 0.018 <0.00005 <0.00005 0.0026 0.0027 12 0.00035 0.0016 <0.000005

206 0.01 0.058 0.00005 0.00007 0.0042 0.0042 22 0.00064 0.0021 0.000005

358 <0.01 0.077 <0.00005 0.000066 0.011 0.011 37 0.0073 0.011 <0.000005

456 0.01 0.053 0.00005 0.000063 0.012 0.012 46 0.0039 0.0065 0.000005
434 0.01 0.028 0.00005 0.00005 0.0071 0.0072 49 0.0019 0.0024 <0.0000005
282 <0.01 0.4 <0.00005 0.00024 0.009 0.0093 26 0.011 0.025 <0.000005
311 <0.01 0.072 <0.00005 0.000063 0.006 0.0061 33 0.00046 0.0027 0.00000054
152 0.012 0.43 <0.00005 0.00033 0.0057 0.0058 12 0.00039 0.012 0.0000013
180 <0.01 0.28 <0.00005 0.00016 0.0021 0.0024 12 0.00095 0.017 <0.000005
332 <0.01 0.086 <0.00005 0.000072 0.014 0.014 33 0.00088 0.0043 <0.000005
304 <0.01 0.02 <0.000045 <0.000045 0.025 0.026 29 0.0025 0.0037 <0.000005
381 <0.01 0.036 <0.00005 <0.00005 0.0075 0.0075 43 0.0015 0.0025 <0.0000005
478 <0.01 0.034 <0.00005 <0.00005 0.032 0.033 50 0.0068 0.0087 <0.000005
431 <0.01 0.018 <0.00005 <0.00005 0.017 0.018 46 0.00096 0.0017 <0.000005
395 <0.01 0.029 <0.00005 0.000052 0.033 0.032 39 0.0018 0.0033 <0.000005
168 <0.01 1.3 <0.00005 0.0049 0.0024 0.0038 14 0.0011 0.081 <0.000005
626 <0.01 0.017 <0.00005 <0.00005 0.034 0.034 67 0.0045 0.0051 <0.000005
513 <0.01 0.011 <0.00005 <0.00005 0.019 0.019 56 0.00085 0.0014 <0.000005

650 0.01 0.021 0.00005 0.00005 0.04 0.041 74 0.0076 0.0089 0.000005
445 0.01 0.011 0.00005 0.00005 0.016 0.016 45 0.0012 0.0016 0.000005
311 <0.01 0.09 <0.00005 0.000078 0.018 0.019 31 0.0022 0.0076 <0.000005

195 0.01 0.015 0.00005 0.00005 0.0019 0.0019 13 0.00057 0.0014 0.000005
2492 <0.02 0.016 <0.0001 <0.00007 0.079 0.081 369 0.00024 0.00066 <0.000005

594 <0.01 0.061 <0.00005 0.000056 0.017 0.018 63 0.0066 0.013 <0.000005
303 0.0062 0.0094 <0.00005 0.000036 0.012 0.012 29 0.0011 0.0013 <0.000005
411 <0.01 0.009 <0.00005 <0.00005 0.019 0.02 44 0.00027 0.0012 <0.000005

430 <0.01 0.18 0.000094 0.0005 0.023 0.024 46 0.0024 0.013 <0.000005
378 <0.01 0.16 <0.00005 0.00012 0.015 0.015 40 0.00062 0.0091 <0.000005
468 0.0066 0.034 <0.00005 0.000043 0.018 0.019 52 0.0012 0.002 <0.000005
402 <0.01 <0.01 <0.00005 0.000032 0.016 0.016 38 0.00078 0.0012 <0.000005
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 EV_MC2
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 LC_LC3
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1

2016 Q4 CM_MC2
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2016 Q4 LC_LCDSSLCC
2017 Q2 GH_ERC
2018 Q4 FR_FRABCH
2018 Q4 GH_FR1

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2
2019 Q4 EV_MC2
2019 Q4 LC_LC5

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH
2019 Q2 GH_FR1
2019 Q4 GH_FR1
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)

MERCURY-T-mg/l MOLYBDENUM-D-
mg/l

MOLYBDENUM-T-
mg/l NICKEL-D-mg/l NICKEL-T-mg/l

NITRATE 
NITROGEN (NO3) 

AS N-N-mg/l

NITRITE 
NITROGEN (NO2) 

AS N-N-mg/l

NITROGEN 
AMMONIA (AS N)-

N-mg/l

ORTHO-
PHOSPHATE-N-

mg/l

pH LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

<0.0000005 0.0013 0.0014 0.016 0.017 3.9 0.014 0.02 <0.001 8.3 0.0029
0.0000013 0.00089 0.00089 0.00058 0.00067 0.94 0.002 0.0088 0.0043 8.4 0.0063
0.0000032 0.00078 0.0008 0.00052 0.00062 2.8 0.0019 0.0091 0.0014 8.2 0.0029
<0.0000005 0.0013 0.0014 0.0086 0.0092 15 0.0067 0.0063 <0.001 8.2 0.0022
<0.0000005 0.001 0.0011 <0.0005 <0.0005 0.25 0.0013 0.0085 <0.001 8.4 0.002
0.0000011 0.0011 0.0011 0.0026 0.0028 10 0.0056 0.0068 <0.001 8.4 0.0019
0.0000005 0.0016 0.0017 0.0056 0.0058 11 0.0015 0.008 0.0011 8.3 0.0024
0.00000053 0.00085 0.00088 <0.0005 <0.0005 0.068 0.0018 0.007 0.0035 8.2 0.0033
<0.0000005 0.00057 0.00059 <0.0005 <0.0005 0.031 0.001 0.0052 0.0015 8.4 0.0028
<0.0000005 0.0011 0.001 <0.0005 <0.0005 0.05 <0.001 0.0069 <0.001 8.4 0.0017

0.000005 0.00055 0.00059 0.0005 0.0005 0.038 0.001 0.005 0.0035 8.3 0.0077
0.000005 0.00095 0.00096 0.0005 0.00051 0.082 0.001 0.0068 0.0011 8.3 0.009
0.000005 0.00061 0.00059 0.0005 0.0005 0.074 0.001 0.005 0.0015 8.4 0.0024
0.000005 0.001 0.001 0.0005 0.0005 0.081 0.001 0.005 0.0012 8.3 0.003

0.00000095 0.00063 0.00065 <0.0005 <0.0005 0.018 <0.001 <0.005 0.0025 8.3 0.0047
0.00000073 0.00095 0.00095 <0.0005 0.00053 0.089 <0.001 <0.005 0.0011 8.3 0.013
0.00000058 0.00057 0.00058 <0.0005 <0.0005 0.097 <0.001 <0.005 0.0024 8.3 0.0045

<0.000001625 0.00098 0.001 <0.0005 <0.0005 0.075 <0.001 0.0056 0.0012 8.3 0.0023
0.0000022 0.0005 0.00054 <0.0005 0.00064 0.07 0.0019 0.0056 0.0061 8.3 0.023
0.0000043 0.00085 0.00097 <0.0005 0.0022 0.11 <0.001 0.005 0.0019 8.4 0.1
0.0000025 0.00051 0.00057 <0.0006 0.00075 0.007 <0.001 0.008 0.0038 8.0 0.021
0.000002 0.00059 0.00056 <0.0005 0.00066 0.052 <0.001 0.0082 0.0052 8.2 0.023
0.0000039 0.00089 0.00089 <0.0005 0.0022 0.1 0.0011 0.009 0.003 8.3 0.13
0.0000011 0.00052 0.00053 <0.0005 0.00055 0.091 <0.001 0.013 0.0021 8.1 0.014

0.00000058 0.00086 0.00088 <0.0005 <0.0005 0.017 <0.001 0.015 0.0046 8.3 0.0045
<0.0000005 0.00058 0.00058 <0.0005 <0.0005 0.078 <0.001 0.047 0.0021 8.4 0.0024
<0.0000005 0.001 0.001 <0.0005 <0.0005 0.081 <0.001 0.015 0.0021 8.3 0.0028
<0.0000005 0.0013 0.0013 0.00052 <0.0005 0.13 <0.001 0.012 0.0024 8.3 0.011
0.000002 0.00061 0.00064 <0.0005 0.0005 0.01 <0.001 0.014 0.0041 8.1 0.011

0.0000013 0.00058 0.00057 <0.0005 0.00033 0.036 <0.001 0.03 0.0031 8.1 0.0082
0.0000017 0.00098 0.00091 <0.0005 0.00069 0.092 <0.001 0.014 <0.001 8.2 0.035

0.00000076 0.00067 0.00068 <0.0005 <0.0005 0.1 <0.001 0.0077 0.002 8.3 0.0046
<0.0000005 0.00086 0.00088 <0.0005 <0.0005 0.029 0.00064 0.0057 0.0043 8.2 0.0039
0.00000061 0.00056 0.00056 <0.0005 0.00037 0.17 0.00062 0.021 0.0031 8.3 0.013
<0.0000005 0.001 0.0011 <0.0005 <0.0005 0.084 0.00064 0.011 0.00094 8.3 0.0017
<0.0000005 0.0013 0.0015 <0.0005 <0.0005 0.14 <0.001 0.0079 0.0019 8.2 0.0021

0.0000076 0.00078 0.00095 0.0062 0.008 1.1 0.0047 0.0064 0.0016 8.3 0.052
0.000005 0.00078 0.00087 0.0012 0.0029 1.1 0.0013 0.006 0.0029 8.3 0.081
0.000005 0.0013 0.0013 0.0021 0.0023 7.9 0.0052 0.012 0.0013 8.4 0.0097
0.000005 0.00096 0.00094 0.0005 0.00069 0.26 0.001 0.0052 0.001 8.4 0.025
0.000005 0.001 0.001 0.0018 0.002 7.8 0.0034 0.0053 0.001 8.4 0.0084
0.000005 0.00095 0.00096 0.0029 0.0032 4.8 0.0015 0.005 0.0014 8.0 0.0088

<0.0000005 0.0016 0.0016 0.0029 0.0031 3.8 0.0023 0.0054 0.0052 8.2 0.0088
0.000005 0.0018 0.0019 0.0066 0.0069 15 0.005 0.005 0.001 8.3 0.002
0.0000015 0.00079 0.00083 0.0013 0.0016 1.8 0.0011 <0.005 0.0065 8.2 0.011
0.0000022 0.00088 0.001 0.013 0.016 2.0 0.0064 0.03 0.0034 8.3 0.066
0.0000025 0.00062 0.00066 0.00076 0.0014 0.56 <0.001 <0.005 0.0067 8.3 0.023
0.0000061 0.00061 0.00067 0.0013 0.0037 0.76 0.0011 0.0058 0.015 8.1 0.11
0.0000028 0.0011 0.0012 0.0025 0.0037 8.7 0.0031 0.0076 0.0025 8.3 0.048
<0.000008 0.001 0.0011 0.0018 0.0032 5.8 0.0024 0.0063 0.0033 8.4 0.037
0.0000011 0.0012 0.0012 0.0048 0.0048 5.6 0.0011 0.0056 0.0014 8.3 0.0058
0.0000023 0.00084 0.00093 0.011 0.014 1.3 0.0036 0.024 0.0037 8.3 0.061
0.0000019 0.00068 0.00075 0.00075 0.0012 0.59 <0.001 0.017 0.0067 8.4 0.024
0.0000056 0.00057 0.00066 0.0015 0.0037 0.69 0.0011 0.011 0.016 8.1 0.096
0.0000029 0.0011 0.0011 0.0024 0.004 8.1 0.0021 0.010 0.0017 8.3 0.051
0.0000053 0.001 0.0011 <0.0005 0.0035 0.41 0.0011 0.0093 0.0029 8.4 0.2
0.0000029 0.0012 0.0012 0.0022 0.0035 5.6 0.0029 0.0088 0.004 8.4 0.042
0.0000009 0.0012 0.0012 0.0047 0.0051 5.6 0.001 0.0074 0.0018 8.2 0.0068
<0.0000005 0.0025 0.0025 0.038 0.038 3.3 0.025 0.075 0.0027 8.4 0.0033
0.0000005 0.00093 0.00095 0.00054 0.00066 0.98 0.0034 0.015 0.006 8.4 0.0095
<0.0000005 0.0013 0.0012 0.0036 0.0038 2.7 0.0011 0.014 0.0024 8.3 0.0038
0.00000056 0.0011 0.0011 <0.0005 <0.0005 0.37 <0.001 0.017 0.0017 8.3 0.002
<0.0000005 0.002 0.002 0.0047 0.005 8.0 0.0034 0.015 0.0017 8.4 0.0021
0.0000015 0.00078 0.00083 0.008 0.01 1.3 0.0016 0.034 0.0023 8.3 0.021

0.00000073 0.00073 0.00075 0.00063 0.00064 0.54 <0.001 0.019 0.0044 8.4 0.0079
0.0000029 0.00054 0.00056 0.00099 0.0015 0.48 <0.001 0.0086 0.0092 8.2 0.03
0.0000011 0.0012 0.0012 0.0034 0.004 7.7 0.003 0.018 <0.0005 8.3 0.014
0.0000023 0.001 0.00099 <0.0005 0.001 0.46 0.00062 0.0098 0.00062 8.3 0.055
0.0000016 0.0028 0.0026 0.004 0.0046 8.1 0.010 0.013 0.01 8.3 0.025

0.00000054 0.0025 0.0027 0.0068 0.0069 9.6 <0.0009 0.015 0.0017 8.1 0.0039
0.000001 0.0011 0.03 0.00099 0.0014 6.3 0.0018 0.012 0.00086 8.1 0.017

0.00000062 0.0016 0.0016 0.0031 0.0033 5.2 0.0006 0.0076 0.0011 8.0 0.0045
0.00000039 0.00095 0.001 0.00047 0.00052 1.0 0.0006 0.012 0.0069 8.3 0.0076
0.00000069 0.0007 0.00071 0.00068 0.00081 19 0.0027 0.016 0.0013 8.3 0.018
<0.0000005 0.002 0.002 0.01 0.011 18 0.013 0.052 0.00062 8.3 0.0018
<0.0000005 0.0011 0.0011 <0.0005 <0.0005 0.76 0.00088 0.0099 0.0012 8.2 <0.002
<0.0000005 0.0037 0.0038 0.0089 0.009 15 0.0023 0.027 0.0022 8.2 0.0035
<0.0000005 0.0023 0.0023 0.0039 0.0042 10 0.002 0.012 0.0013 8.3 0.0019

<0.000001625 0.001 0.001 <0.0005 0.00059 0.29 <0.001 <0.005 0.0012 8.2 0.003

0.000005 0.00051 0.00052 0.00073 0.00085 0.56 0.0011 0.0064 0.003 7.7 0.0082

0.00000078 0.00089 0.00093 0.0098 0.011 2.2 0.008 0.0057 0.0013 8.3 0.0053

0.0000051 0.0011 0.0011 0.0087 0.009 2.4 0.034 0.016 0.0012 8.4 0.0081
<0.0000005 0.0010 0.001 0.00076 0.00079 1.2 0.004 0.005 0.0057 8.4 0.0069
0.000001 0.00087 0.00088 0.015 0.017 2.0 0.0088 0.024 0.0023 8.3 0.02

0.00000067 0.00076 0.00078 0.00086 0.001 0.76 <0.001 <0.005 0.0048 8.4 0.0084
0.0000024 0.00073 0.00074 0.0017 0.0026 1.0 0.0012 <0.005 0.011 8.2 0.042
0.0000012 0.00096 0.00094 <0.0005 0.00059 0.31 <0.001 <0.005 0.0011 8.3 0.021
0.0000011 0.00099 0.00099 0.0016 0.0017 7.6 0.0027 0.005 0.0013 8.4 0.0096

0.00000056 0.0014 0.0014 0.0046 0.0049 6.3 0.002 <0.005 0.001 8.3 0.0027
0.00000062 0.00091 0.00093 0.00075 0.00082 1.0 <0.004 <0.005 0.0045 8.4 0.0064
<0.0000005 0.0013 0.0013 0.0049 0.0052 12 <0.005 <0.005 <0.001 8.3 0.0031

<0.000001625 0.0011 0.0011 0.0024 0.0025 9.5 <0.005 0.0054 0.0011 8.3 0.011
0.00000054 0.0016 0.0016 0.0044 0.0045 9.9 <0.005 <0.005 0.0015 8.3 0.0049
0.0000053 0.00094 0.0011 <0.0005 0.0027 0.38 <0.001 0.0052 0.0018 8.4 0.13

<0.0000005 0.0007 0.0007 0.00052 0.00056 19 0.0053 0.017 0.0021 8.3 0.0026
<0.0000005 0.0012 0.0012 0.0017 0.0018 10 0.005 0.012 0.0018 8.4 <0.002

0.000005 0.0015 0.0015 0.007 0.0072 16 0.0053 0.005 0.001 8.3 0.002
0.000005 0.00094 0.00098 0.0015 0.0015 10 0.005 0.005 0.0011 8.4 0.0022

0.00000091 0.0011 0.0011 0.0019 0.0024 8.4 0.0027 0.0059 0.0017 8.3 0.0094

0.000005 0.0010 0.001 0.0005 0.0005 0.49 0.001 0.005 0.0012 8.3 0.0035
<0.0000005 0.0026 0.0025 0.042 0.043 29 0.0056 0.042 0.0011 7.9 0.003

0.00000043 0.0011 0.0011 0.021 0.022 3.0 0.0027 0.011 0.00096 8.3 0.0063
<0.0000005 0.0009 0.00091 0.0011 0.0011 1.8 0.0038 0.011 0.003 8.3 0.0034
<0.0000005 0.0012 0.041 0.00074 0.00088 8.9 0.0014 0.012 0.00062 8.3 0.0016

0.0000013 0.00088 0.00088 0.0015 0.0021 12 0.0018 0.012 <0.001 8.3 0.015
0.00000094 0.0014 0.0013 0.0015 0.002 6.9 0.0035 0.017 <0.001 8.4 0.014
0.00000033 0.00091 0.00091 0.00096 0.0011 10 0.0026 0.0072 0.001 8.3 0.0024
0.00000065 0.0041 0.0042 0.0057 0.0058 28 0.013 0.042 0.028 8.2 0.039
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 EV_MC2
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 LC_LC3
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1

2016 Q4 CM_MC2
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2016 Q4 LC_LCDSSLCC
2017 Q2 GH_ERC
2018 Q4 FR_FRABCH
2018 Q4 GH_FR1

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2
2019 Q4 EV_MC2
2019 Q4 LC_LC5

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH
2019 Q2 GH_FR1
2019 Q4 GH_FR1
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)

POTASSIUM-T-
mg/l SELENIUM-D-mg/l SELENIUM-T-mg/l SILVER-D-mg/l SILVER-T-mg/l SODIUM-T-mg/l STRONTIUM-D-

mg/l
STRONTIUM-T-

mg/l
SULFATE (AS 
SO4)-D-mg/l THALLIUM-D-mg/l THALLIUM-T-mg/l

1.9 0.0084 0.0079 <0.00001 <0.00001 14 0.41 0.41 334 0.000014 0.000015
0.88 0.04 0.04 <0.00001 0.000011 1.6 0.13 0.13 203 <0.00001 <0.00001
1.0 0.018 0.018 <0.00001 <0.00001 5.0 0.2 0.19 136 <0.00001 <0.00001
2.2 0.14 0.13 <0.00001 <0.00001 2.0 0.18 0.18 515 0.000011 0.000012
0.4 0.0012 0.0012 <0.00001 <0.00001 0.85 0.21 0.21 24 <0.00001 <0.00001
1.3 0.065 0.063 <0.00001 <0.00001 2.2 0.16 0.16 267 <0.00001 <0.00001
1.5 0.054 0.051 <0.00001 <0.00001 6.7 0.21 0.21 257 0.00001 <0.00001
0.5 0.0002 0.00022 <0.00001 <0.00001 3.0 0.16 0.16 28 <0.00001 <0.00001
0.39 0.00059 0.00061 <0.00001 <0.00001 0.69 0.099 0.099 46 <0.00001 <0.00001
0.36 0.00084 0.00081 <0.00001 <0.00001 0.7 0.21 0.2 19 <0.00001 <0.00001

0.36 0.00046 0.0005 0.00001 0.00001 0.58 0.064 0.066 14 0.00001 0.00001
0.37 0.00075 0.00079 0.00001 0.00001 0.74 0.2 0.21 17 0.00001 0.00001
0.39 0.00065 0.00067 0.00001 0.00001 0.68 0.092 0.091 47 0.00001 0.00001
0.36 0.00079 0.00084 0.00001 0.00001 0.67 0.21 0.22 22 0.00001 0.00001
0.34 0.00051 0.00055 <0.00001 <0.00001 0.63 0.065 0.067 15 <0.00001 <0.00001
0.41 0.00075 0.00077 <0.00001 <0.00001 0.72 0.2 0.21 17 <0.00001 <0.00001
0.37 0.00066 0.00066 <0.00001 <0.00001 0.68 0.089 0.089 38 <0.00001 <0.00001
0.37 0.00085 0.00089 <0.00001 <0.00001 0.69 0.23 0.24 23 <0.00001 <0.00001
0.42 0.00056 0.00049 <0.00001 <0.00001 0.53 0.061 0.06 10 <0.00001 0.000012
0.67 0.00072 0.00077 <0.00001 0.00002 0.69 0.19 0.21 14 <0.00001 0.000035
0.44 0.00018 0.00018 <0.000012 <0.00001 1.2 0.078 0.074 5.1 <0.000012 0.000024
0.41 0.00049 0.00047 <0.00001 0.000015 0.52 0.063 0.06 9.9 <0.00001 0.000012
0.68 0.00068 0.00074 <0.00001 0.000023 0.66 0.19 0.19 13 <0.00001 0.000036
0.29 0.00051 0.00055 <0.000012 <0.00001 0.46 0.068 0.066 11 <0.00001 <0.00001
0.42 0.00023 0.00023 <0.00001 <0.00001 3.1 0.14 0.14 14 <0.00001 <0.00001
0.35 0.00076 0.00077 <0.00001 <0.00001 0.7 0.097 0.096 44 <0.00001 <0.00001
0.34 0.00092 0.00089 <0.00001 <0.00001 0.71 0.22 0.21 22 <0.00001 <0.00001
0.37 0.0016 0.0015 <0.00001 <0.00001 0.98 0.17 0.17 61 <0.00001 <0.00001
0.41 0.00021 0.00021 <0.00001 <0.00001 1.6 0.089 0.091 7.5 <0.00001 0.000016
0.33 0.00058 0.00058 <0.00001 <0.00001 0.6 0.067 0.069 15 <0.00001 <0.00001
0.42 0.00091 0.00095 <0.00001 0.0000072 0.73 0.22 0.21 19 <0.00001 0.000011
0.28 0.00079 0.00075 <0.00001 <0.00001 0.55 0.091 0.093 20 <0.00001 <0.00001
0.42 0.00026 0.00026 <0.00001 <0.00001 3.2 0.14 0.14 14 <0.00001 <0.00001
0.4 0.0009 0.00088 <0.00001 <0.00001 0.71 0.093 0.097 44 <0.00001 0.0000064
0.36 0.001 0.00098 <0.00001 <0.00001 0.73 0.21 0.22 23 <0.00001 <0.00001
0.38 0.0016 0.0016 <0.00001 <0.00001 1.0 0.16 0.17 63 <0.00001 <0.00001

1.0 0.004 0.004 0.000018 0.00002 4.1 0.16 0.17 107 0.000018 0.000037
0.82 0.0064 0.0063 0.00001 0.000025 2.2 0.1 0.1 49 0.000011 0.000036
1.2 0.033 0.032 0.00001 0.00001 1.2 0.1 0.11 125 0.00001 0.00001
0.44 0.0015 0.0015 0.00001 0.000011 0.94 0.2 0.2 23 0.00001 0.000014
1.1 0.031 0.032 0.00001 0.00001 1.6 0.11 0.12 134 0.00001 0.00001
0.68 0.022 0.022 0.00001 0.00001 2.4 0.11 0.11 90 0.000011 0.000012
1.1 0.016 0.016 0.00001 0.00001 3.9 0.19 0.19 129 0.00001 0.000011
1.5 0.05 0.054 0.00001 0.00001 7.2 0.22 0.22 248 0.00001 0.00001
0.79 0.0077 0.0081 <0.00001 <0.00001 3.0 0.13 0.13 79 <0.00001 0.000012
1.3 0.0063 0.0057 <0.00001 0.00001 6.2 0.2 0.21 135 0.000013 0.000035
0.85 0.022 0.022 <0.00001 0.000011 1.1 0.087 0.086 85 <0.00001 0.00002
0.92 0.0042 0.0043 <0.00001 0.000026 2.0 0.09 0.093 40 <0.00001 0.000044
1.3 0.035 0.031 <0.00001 0.000012 1.1 0.096 0.097 111 0.00001 0.000017
1.1 0.026 0.025 <0.00001 0.000015 1.4 0.10 0.1 99 <0.00001 0.000018
0.94 0.022 0.02 <0.00001 <0.00001 3.0 0.12 0.12 98 <0.00001 0.00001
1.3 0.0046 0.0046 <0.000012 0.00001 5.9 0.19 0.19 118 0.000013 0.00004
0.8 0.024 0.024 <0.00001 0.00001 1.1 0.091 0.087 101 0.00001 0.000017

0.83 0.004 0.004 <0.000012 0.000026 1.7 0.083 0.084 38 0.000011 0.000041
1.3 0.035 0.033 <0.00001 0.000016 1.1 0.098 0.095 104 <0.00001 0.000021
0.9 0.0019 0.002 <0.00001 0.000032 0.84 0.19 0.2 23 <0.00001 0.000057
1.1 0.029 0.027 <0.00001 0.000013 1.4 0.1 0.098 110 <0.00001 0.000016
0.94 0.023 0.022 <0.00001 <0.00001 3.6 0.13 0.12 99 0.000011 0.00001
2.0 0.0071 0.0068 <0.00001 <0.00001 16 0.55 0.54 350 0.00002 0.000021
0.9 0.044 0.041 <0.00001 <0.00001 1.7 0.13 0.14 216 <0.00001 <0.00001
1.1 0.017 0.016 <0.00001 <0.00001 4.6 0.2 0.2 155 <0.00001 <0.00001
0.4 0.0017 0.0016 <0.00001 <0.00001 0.88 0.21 0.2 28 <0.00001 <0.00001
1.6 0.042 0.039 <0.00001 <0.00001 9.5 0.21 0.21 242 <0.00001 0.00001
1.1 0.0061 0.0054 <0.00001 <0.00001 4.7 0.19 0.19 138 0.0000072 0.000019
0.71 0.025 0.023 <0.00001 0.0000078 1.2 0.094 0.099 113 <0.00001 <0.00001
0.58 0.0039 0.0035 <0.00001 0.000011 1.8 0.09 0.092 40 <0.00001 0.000016
1.2 0.038 0.037 <0.00001 <0.00001 1.1 0.11 0.11 152 <0.00001 0.000008
0.5 0.0022 0.0022 <0.00001 0.000012 0.93 0.21 0.21 28 <0.00001 0.000017
1.4 0.015 0.014 <0.00001 <0.00001 1.2 0.069 0.068 46 0.0000062 0.0000084
1.4 0.036 0.034 <0.00001 <0.00001 6.1 0.16 0.16 216 0.00001 0.000012
0.98 0.031 0.029 <0.00001 0.0000062 2.3 0.13 0.14 140 <0.00001 0.000007
0.9 0.022 0.02 <0.00001 <0.00001 3.8 0.14 0.14 132 <0.00001 <0.00001

0.89 0.044 0.042 <0.00001 0.000007 1.7 0.13 0.14 216 <0.00001 0.0000076
1.7 0.089 0.082 <0.00001 <0.00001 2.4 0.16 0.17 292 <0.00001 <0.00001
2.5 0.15 0.14 <0.00001 <0.00001 2.3 0.18 0.19 501 0.000014 0.000015
0.42 0.0029 0.0027 <0.00001 <0.00001 1.1 0.22 0.22 40 <0.00001 <0.00001
1.9 0.086 0.078 <0.00001 <0.00001 10.0 0.24 0.24 399 0.000009 0.00001
1.3 0.056 0.052 <0.00001 <0.00001 7.0 0.22 0.22 266 <0.00001 <0.00001

0.41 0.0014 0.0014 <0.00001 <0.00001 0.88 0.23 0.24 32 <0.00001 <0.00001

0.56 0.019 0.019 0.00001 0.00001 0.86 0.064 0.064 82 0.00001 0.000012

1.3 0.0057 0.0058 <0.00001 <0.00001 7.7 0.23 0.24 195 0.000011 0.000015

1.4 0.0052 0.0052 0.00001 0.00001 9.5 0.29 0.29 252 0.000011 0.000012
0.97 0.036 0.037 0.00001 0.00001 1.9 0.13 0.14 217 0.00001 0.00001
1.1 0.0046 0.0045 <0.00001 <0.00001 6.0 0.2 0.19 134 0.000012 0.000022
0.85 0.03 0.03 <0.00001 <0.00001 1.3 0.096 0.099 120 <0.00001 0.000012
0.68 0.0042 0.0041 <0.00001 0.000015 1.8 0.091 0.092 44 <0.00001 0.000022
0.47 0.0016 0.0016 <0.00001 <0.00001 0.89 0.21 0.2 29 <0.00001 0.000012
1.1 0.029 0.03 <0.00001 <0.00001 1.5 0.11 0.11 128 <0.00001 <0.00001
1.0 0.021 0.021 <0.00001 <0.00001 3.9 0.13 0.14 120 0.00001 0.00001
0.93 0.033 0.032 <0.00001 <0.00001 1.7 0.13 0.13 182 <0.00001 0.00001
1.6 0.059 0.058 <0.00001 <0.00001 1.6 0.15 0.15 253 0.000011 <0.00001
1.3 0.043 0.042 <0.00001 <0.00001 2.1 0.14 0.15 212 <0.00001 <0.00001
1.2 0.028 0.028 <0.00001 <0.00001 5.3 0.19 0.19 194 0.00001 0.000012
0.79 0.0018 0.0018 <0.00001 0.000022 0.9 0.19 0.21 23 <0.00001 0.000043
1.8 0.093 0.089 <0.00001 <0.00001 2.6 0.18 0.18 314 <0.00001 <0.00001
1.3 0.064 0.06 <0.00001 <0.00001 2.4 0.16 0.16 259 <0.00001 <0.00001

2.0 0.091 0.091 0.00001 0.00001 2.1 0.17 0.17 364 0.00001 0.00001
1.2 0.042 0.042 0.00001 0.00001 2.1 0.15 0.15 202 0.00001 0.00001
1.1 0.03 0.031 <0.00001 <0.00001 1.1 0.099 0.1 119 <0.00001 0.000011

0.4 0.0016 0.0016 0.00001 0.00001 0.93 0.22 0.23 39 0.00001 0.00001
4.9 0.6 0.61 <0.00002 <0.000014 2.2 0.22 0.24 1906 0.000043 0.000044

1.9 0.01 0.0095 <0.00001 <0.00001 12 0.4 0.39 366 0.000014 0.000017
0.9 0.014 0.014 <0.00001 <0.00001 3.9 0.18 0.18 123 <0.00001 <0.00001
1.1 0.044 0.041 <0.00001 <0.00001 3.4 0.18 0.18 189 <0.00001 <0.00001

1.4 0.057 0.052 <0.00001 <0.00001 1.8 0.12 0.13 210 <0.00001 0.0000072
1.1 0.041 0.038 <0.00001 <0.00001 1.8 0.13 0.13 172 <0.00001 0.000006
1.3 0.057 0.054 <0.00001 <0.00001 2.3 0.15 0.16 231 <0.00001 <0.00001
2.4 0.052 0.05 <0.00001 <0.00001 2.7 0.14 0.14 141 0.0000094 0.000011
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 EV_MC2
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 LC_LC3
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1

2016 Q4 CM_MC2
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2016 Q4 LC_LCDSSLCC
2017 Q2 GH_ERC
2018 Q4 FR_FRABCH
2018 Q4 GH_FR1

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2
2019 Q4 EV_MC2
2019 Q4 LC_LC5

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH
2019 Q2 GH_FR1
2019 Q4 GH_FR1
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)

TIN-D-mg/l TIN-T-mg/l TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS LAB-N-
mg/l

TURBIDITY LAB-
N-ntu URANIUM-D-mg/l URANIUM-T-mg/l

<0.0001 <0.0001 <0.01 <0.01 748 0.38 0.99 2.8 1.3 0.003 0.0032
<0.0001 <0.0001 <0.01 <0.01 494 0.099 1.0 1.2 0.3 0.0027 0.0027
<0.0001 0.00011 <0.01 <0.01 413 0.2 0.99 1.3 0.47 0.0011 0.0012
<0.0001 <0.0001 <0.01 <0.01 1058 0.38 0.98 1.3 0.63 0.0058 0.0057
<0.0001 0.00011 <0.01 <0.01 202 0.066 0.72 1.3 0.55 0.00083 0.00081
<0.0001 <0.0001 <0.01 <0.01 672 0.36 1.3 8.3 9.3 0.0029 0.0029
<0.0001 <0.0001 <0.01 <0.01 677 0.41 0.94 1.0 0.44 0.0041 0.004
<0.0001 <0.0001 <0.01 <0.01 171 0.11 1.2 1.3 0.48 0.00022 0.00023
<0.0001 <0.0001 <0.01 <0.01 235 0.075 0.8 1.0 0.37 0.00052 0.00049
<0.0001 <0.0001 <0.01 <0.01 192 0.16 0.66 1.5 0.73 0.00077 0.00075

0.0001 0.0001 0.01 0.01 143 0.092 2.0 1.9 1.4 0.00031 0.00032
0.0001 0.0001 0.01 0.01 181 0.086 1.4 5.9 4.1 0.00077 0.00079
0.0001 0.0001 0.01 0.01 217 0.065 0.6 1.0 0.22 0.00045 0.00045
0.0001 0.0001 0.01 0.01 176 0.05 0.62 1.3 0.37 0.00074 0.00075
<0.0001 <0.0001 <0.01 <0.01 147 0.077 2.0 1.5 0.82 0.00032 0.00033
<0.0001 <0.0001 <0.01 0.01 180 0.075 1.6 10 2.8 0.00075 0.00077
<0.0001 <0.0001 <0.01 <0.01 197 0.065 1.3 <1 0.69 0.00043 0.00045
<0.0001 <0.0001 <0.01 <0.01 181 0.055 0.67 <1 0.36 0.00077 0.00078
<0.0001 <0.0001 <0.01 <0.01 131 0.096 2.9 10 6.0 0.00027 0.0003
<0.0001 <0.0001 <0.01 0.01 166 0.23 4.1 79 42 0.00069 0.00083
<0.00012 <0.0001 <0.01 <0.01 104 0.1 3.5 12 5.9 0.00013 0.00013
<0.0001 <0.0001 <0.01 <0.01 123 0.11 2.7 9.6 3.9 0.0003 0.00031
<0.0001 <0.0001 <0.01 <0.01 161 0.3 3.7 72 48 0.00066 0.00079
<0.0001 <0.0001 <0.01 <0.01 135 0.09 2.5 4.8 1.8 0.00065 0.00067
<0.0001 <0.0001 <0.01 <0.01 153 0.16 1.7 <1 0.31 0.00023 0.00023
<0.0001 <0.0001 <0.01 <0.01 209 0.1 0.68 <1 0.23 0.0005 0.0005
<0.0001 <0.0001 <0.01 <0.01 171 0.096 <0.5 1.2 0.38 0.00075 0.00077
<0.0001 <0.0001 <0.01 <0.01 224 0.077 0.91 1.6 0.22 0.0018 0.0018
<0.0001 <0.0001 <0.01 <0.01 122 0.11 4.6 5.7 4.0 0.00015 0.00016
<0.0001 <0.0001 <0.01 <0.01 137 0.11 1.5 3.3 1.7 0.00034 0.00035
<0.0001 <0.0001 <0.01 <0.01 162 0.16 1.2 30 14 0.00074 0.00076
<0.0001 <0.0001 <0.01 <0.01 149 0.08 2.0 2.0 1.0 0.00087 0.00088
0.000066 <0.0001 <0.01 <0.01 157 <0.05 0.84 <1 0.23 0.00023 0.00025
<0.0001 0.000068 <0.01 <0.01 198 0.31 1.2 6.6 0.7 0.00051 0.0005
<0.0001 <0.0001 <0.01 <0.01 170 0.041 0.34 1.5 0.64 0.00075 0.00076
<0.0001 <0.0001 <0.01 <0.01 225 0.038 0.72 <1 0.23 0.0017 0.0017

0.0001 0.00013 0.01 0.016 316 0.16 1.9 29 15 0.0011 0.0011
0.0001 0.0001 0.01 0.017 208 0.29 3.6 57 15 0.00062 0.00067
0.0001 0.0001 0.01 0.01 382 0.05 1.8 5.2 1.4 0.0016 0.0017
0.0001 0.0001 0.01 0.01 192 0.12 1.7 17 6.9 0.0008 0.00081
0.0001 0.0001 0.01 0.01 399 0.068 1.6 4.1 1.8 0.0016 0.0016
0.0001 0.0001 0.01 0.01 280 0.075 1.3 5.3 1.7 0.0016 0.0017
0.0001 0.0001 0.01 0.01 387 0.17 1.6 3.1 2.5 0.0014 0.0014
0.0001 0.0001 0.01 0.01 651 0.13 0.77 1.0 0.45 0.004 0.0042
<0.0001 <0.0001 <0.01 <0.01 261 0.17 2.4 3.6 2.9 0.00083 0.00084
<0.0001 0.00012 <0.01 <0.01 348 0.21 2.6 37 23 0.0013 0.0013
<0.0001 <0.0001 <0.01 <0.01 290 0.19 3.4 13 12 0.0014 0.0014
<0.0001 <0.0001 <0.01 0.015 178 0.27 5.1 66 38 0.00049 0.00057
<0.0001 <0.0001 <0.01 <0.01 362 0.56 2.7 27 13 0.0015 0.0016
<0.0001 <0.0001 <0.01 <0.01 331 0.38 4.2 34 17 0.0015 0.0015
<0.0001 <0.0001 <0.01 <0.01 327 0.56 1.9 3.5 1.9 0.0017 0.0019
<0.00012 <0.0001 <0.01 0.015 302 0.19 2.9 29 27 0.0012 0.0012
<0.0001 <0.0001 <0.01 <0.01 302 0.07 3.0 13 7.4 0.0016 0.0016
<0.0001 <0.0001 <0.01 0.011 156 0.2 4.9 55 29 0.00048 0.00054
<0.0001 <0.0001 <0.01 <0.01 344 0.49 2.8 36 12 0.0018 0.0018
<0.0001 <0.0001 <0.01 0.01 175 0.33 3.3 132 56 0.00077 0.00094
<0.0001 <0.0001 <0.01 0.0086 347 0.43 3.4 28 28 0.0016 0.0016
<0.0001 <0.0001 <0.01 <0.01 334 0.43 1.6 4.3 1.5 0.002 0.002
<0.0001 <0.0001 <0.01 <0.01 715 0.22 1.1 1.3 0.67 0.0039 0.0039
<0.0001 <0.0001 <0.01 <0.01 525 0.15 0.95 1.6 0.51 0.0027 0.0028
<0.0001 <0.0001 <0.01 <0.01 433 0.2 1.1 1.8 0.46 0.0016 0.0017
<0.0001 <0.0001 <0.01 <0.01 190 0.068 0.74 1.4 0.46 0.0008 0.00082
<0.0001 <0.0001 <0.01 <0.01 577 0.17 0.74 1.1 0.27 0.0036 0.0037
<0.0001 <0.0001 <0.01 <0.01 339 0.27 2.2 18 10 0.0013 0.0013
<0.0001 <0.0001 <0.01 <0.01 314 0.14 1.7 3.7 1.9 0.0017 0.0018
<0.0001 <0.0001 <0.01 <0.01 166 0.21 2.8 18 9.8 0.00048 0.0005
<0.0001 <0.0001 <0.01 <0.01 418 0.23 1.2 12 4.2 0.002 0.0021
<0.0001 <0.0001 <0.01 <0.01 181 0.22 1.1 45 17 0.00082 0.00085
<0.0001 <0.0001 <0.01 <0.01 234 0.51 3.1 4.4 2.8 0.00089 0.00082
<0.0001 <0.0001 <0.01 <0.01 518 0.25 0.64 1.4 0.86 0.0031 0.0033
<0.0001 0.000066 <0.01 <0.01 394 0.41 1.7 15 4.3 0.0017 0.0018
<0.0001 <0.0001 <0.01 <0.01 366 0.3 1.1 2.2 1.1 0.0021 0.0021
0.000074 <0.0001 <0.01 <0.01 526 0.26 0.62 1.7 0.67 0.0028 0.0028
<0.0001 0.00007 <0.01 <0.01 766 <0.05 0.75 7.6 1.1 0.0031 0.0031
<0.0001 0.000074 <0.01 <0.01 1086 <0.05 1.0 1.1 0.39 0.0059 0.0059
0.000064 0.000076 <0.01 <0.01 202 0.2 0.31 4.4 0.38 0.00085 0.00085
<0.0001 0.00011 <0.01 <0.01 903 <0.05 0.73 1.0 0.4 0.0056 0.0059
0.000066 <0.0001 <0.01 <0.01 652 0.039 0.44 0.66 0.27 0.0038 0.004

<0.0001 <0.0001 <0.01 <0.01 202 <0.05 0.69 1.7 0.55 0.00084 0.00084

0.0001 0.0001 0.01 0.01 241 0.11 1.3 2.2 1.3 0.0013 0.0013

<0.0001 <0.0001 <0.01 <0.01 482 0.13 1.9 4.2 2.2 0.0018 0.0019

0.0001 0.0001 0.011 0.012 571 0.14 1.4 4.1 2.0 0.0024 0.0023
0.0001 0.0001 0.01 0.011 519 0.1 1.2 1.1 0.69 0.0027 0.0028
<0.0001 <0.0001 0.012 0.017 366 0.2 1.8 14 6.6 0.0014 0.0014
<0.0001 <0.0001 0.011 0.012 351 0.11 1.7 3.1 1.7 0.0019 0.002
<0.0001 <0.0001 <0.01 0.014 173 0.18 3.0 23 8.2 0.00058 0.0006
<0.0001 <0.0001 <0.01 0.011 189 0.12 1.6 16 3.4 0.00083 0.00082
<0.0001 <0.0001 0.011 0.011 394 0.17 1.8 4.4 1.4 0.0016 0.0016

<0.0000875 <0.0000875 0.008 0.0083 362 0.17 1.5 1.1 0.55 0.0022 0.0023
<0.0001 <0.0001 <0.01 <0.01 478 0.11 1.4 1.4 1.2 0.0026 0.0026
<0.0001 <0.0001 <0.01 <0.01 626 0.073 1.4 1.4 1.2 0.0031 0.0032
<0.0001 <0.0001 <0.01 <0.01 553 0.21 1.8 2.2 0.79 0.0023 0.0023
<0.0001 <0.0001 <0.01 <0.01 525 0.11 0.89 1.3 1.1 0.0033 0.0033
<0.0001 <0.0001 <0.01 0.011 184 0.29 4.4 104 55 0.00077 0.00093
<0.0001 <0.0001 <0.01 <0.01 800 0.21 0.74 1.0 0.35 0.0034 0.0034
<0.0001 <0.0001 <0.01 <0.01 622 0.17 0.66 1.2 0.39 0.0027 0.0027

0.0001 0.0001 0.011 0.011 836 0.1 0.88 1.1 0.37 0.0042 0.0043
0.0001 0.0001 0.01 0.011 545 0.11 0.7 1.0 0.27 0.002 0.0021
<0.0001 <0.0001 0.011 0.011 377 0.16 2.0 6.0 0.98 0.0017 0.0017

0.0001 0.0001 0.01 0.01 211 0.051 0.58 3.2 0.5 0.00082 0.00084
<0.0002 <0.00014 <0.01 <0.01 3220 0.41 1.8 27 9.6 0.02 0.022

0.00017 0.000084 <0.01 <0.01 770 0.29 0.78 4.6 1.7 0.0032 0.0034
<0.0001 <0.0001 <0.01 <0.01 368 0.31 0.61 0.84 0.31 0.0014 0.0014
<0.0001 <0.0001 <0.01 <0.01 512 <0.025 0.62 1.2 0.3 0.0023 0.0023

<0.0001 0.000064 <0.01 <0.01 547 0.17 1.3 11 4.6 0.0023 0.0024
<0.0001 <0.0001 <0.01 <0.01 439 0.32 1.3 12 3.4 0.002 0.002
0.000062 0.00008 <0.01 <0.01 596 <0.05 0.78 2.1 0.39 0.0025 0.0025
0.00007 0.000076 <0.01 <0.01 557 <0.025 1.9 0.8 0.44 0.002 0.0021
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 EV_MC2
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 LC_LC3
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1

2016 Q4 CM_MC2
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2016 Q4 LC_LCDSSLCC
2017 Q2 GH_ERC
2018 Q4 FR_FRABCH
2018 Q4 GH_FR1

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2
2019 Q4 EV_MC2
2019 Q4 LC_LC5

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH
2019 Q2 GH_FR1
2019 Q4 GH_FR1
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)

VANADIUM-D-
mg/l

VANADIUM-T-
mg/l ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs

∑TU-
WQGs/Benchmar

ks

PCA Factor 1 
(2015 to 2019)

PCA Factor 2 
(2015 to 2019)

PCA Factor 3 
(2015 to 2019)

<0.0005 <0.0005 <0.003 <0.003 7.3 6.2 - - -
<0.0005 <0.0005 <0.003 <0.003 2.3 2.1 - - -
<0.0005 <0.0005 <0.003 <0.003 2.7 2.4 - - -
<0.0005 0.00052 <0.003 0.0032 9.8 5.6 - - -
<0.0005 <0.0005 <0.003 0.0031 1.4 1.4 - - -
<0.0005 <0.0005 <0.003 <0.003 6.1 3.3 - - -
<0.0005 <0.0005 0.0061 0.0081 7.1 4.3 - - -
<0.0005 <0.0005 <0.003 <0.003 1.2 1.2 - - -
<0.0005 <0.0005 <0.003 <0.003 1.2 1.2 - - -
<0.0005 <0.0005 <0.003 <0.003 1.3 1.3 - - -

0.0005 0.0005 0.003 0.003 2.4 2.4 -6.0 -3.0 -0.7
0.0005 0.00061 0.003 0.003 2.9 2.9 -4.0 -1.8 -1.8
0.0005 0.0005 0.003 0.003 2.3 2.3 -2.9 -5.3 -1.7
0.0005 0.0005 0.003 0.003 2.4 2.4 -2.9 -4.1 -2.9

<0.0005 0.0005 <0.003 <0.003 1.5 1.5 -5.9 -4.0 -0.9
<0.0005 0.00079 <0.003 <0.003 1.9 1.9 -4.2 -1.9 -1.3
<0.0005 0.0005 <0.003 <0.00375 1.4 1.4 -4.1 -4.5 -0.8
<0.0005 <0.0005 0.0034 0.0035 1.4 1.4 -2.8 -4.8 -2.8
<0.0005 0.00083 0.001 0.0031 2.2 2.2 -7.3 -1.0 0.9
<0.0005 0.0033 <0.0026 0.0094 5.0 5.6 -6.4 5.1 1.2
<0.0006 0.00088 <0.0012 0.0032 3.1 3.2 -9.3 2.3 -2.9
<0.0005 0.0009 <0.001 0.0031 2.1 2.1 -7.7 -0.6 0.6
<0.0005 0.0036 <0.001 0.0093 5.7 5.7 -6.8 5.4 1.4
<0.0005 0.00063 0.002 0.0061 1.6 1.6 -6.1 -2.5 -0.8
<0.0005 <0.0005 0.001 <0.003 1.1 1.2 -4.2 -3.9 -2.7
<0.0005 <0.0005 <0.001 <0.003 1.3 1.3 -2.7 -5.7 -1.4
<0.0005 <0.0005 <0.001 <0.003 1.3 1.3 -2.7 -5.2 -2.8
<0.0005 <0.0005 0.0014 0.0035 1.5 1.5 -1.1 -4.8 -1.1
<0.0005 0.00056 <0.001 <0.003 2.3 2.3 -8.4 -0.4 -0.5
<0.0005 0.00034 <0.001 <0.003 2.0 2.0 -5.8 -3.9 -0.7
<0.0005 0.0011 <0.001 0.0031 3.1 3.1 -4.7 -1.0 -0.8
<0.0005 0.00031 0.0019 0.005 1.8 1.8 -4.4 -4.3 -1.1
<0.0005 <0.0005 <0.001 <0.003 1.6 1.6 -3.9 -4.9 -2.8
<0.0005 0.00044 0.00076 0.0031 1.5 1.5 -3.6 -4.3 1.3
<0.0005 <0.0005 0.00062 0.002 2.7 2.7 -2.5 -5.8 -3.1
<0.0005 <0.0005 0.0019 <0.003 2.1 2.1 -0.8 -5.7 -1.6

0.0014 0.0023 0.0058 0.01 7.2 7.0 -1.4 12.0 -10.4
0.0005 0.0029 0.003 0.0087 5.8 5.8 -4.6 6.9 1.6
0.0005 0.00051 0.003 0.003 5.9 4.1 2.3 -0.2 1.5
0.0005 0.0011 0.003 0.0038 3.2 3.2 -4.1 0.2 -0.8
0.0005 0.00054 0.003 0.003 5.7 3.9 1.9 -0.6 1.3
0.0005 0.00056 0.0052 0.007 5.1 4.2 0.2 0.1 0.6
0.0005 0.00071 0.003 0.003 4.2 3.7 2.9 1.2 0.9
0.0005 0.0005 0.0085 0.0092 9.8 6.0 7.7 0.1 0.0

<0.0005 0.00076 <0.003 <0.003 2.6 2.6 -1.2 0.3 1.5
<0.0005 0.0016 0.0071 0.015 8.7 8.3 0.2 8.3 -0.9
<0.0005 0.0014 <0.003 0.004 3.0 2.9 -2.8 2.3 2.4
<0.0005 0.0043 <0.003 0.010 7.0 7.0 -6.3 8.5 2.9
<0.0005 0.0013 0.0023 0.0062 6.4 4.5 0.2 3.7 3.5
<0.0005 0.0018 0.0027 0.0064 6.1 4.9 -0.8 4.4 3.6
<0.0005 <0.0005 0.011 0.011 4.9 3.9 2.2 0.7 1.9
<0.0006 0.0024 0.0047 0.015 9.1 9.0 -0.9 9.9 -1.9
<0.0005 0.0011 <0.001 0.0036 2.8 2.8 -2.4 1.6 1.6
0.00065 0.0039 0.0014 0.01 7.9 8.1 -6.8 9.6 0.4
<0.0005 0.0018 0.0018 0.0079 6.8 5.0 -0.3 4.8 3.6
<0.0005 0.0053 <0.001 0.014 8.5 8.6 -6.1 7.6 2.1
<0.0005 0.0013 0.0013 0.0057 5.7 5.1 -0.2 3.7 3.6
<0.0005 0.00062 0.011 0.011 4.9 4.6 2.3 0.7 1.8
<0.0005 <0.0005 0.003 0.0043 13 12 9.5 4.6 -5.9
<0.0005 0.00051 <0.001 <0.003 2.4 2.2 2.3 -2.0 0.5
<0.0005 <0.0005 0.0012 0.0048 3.2 2.8 4.0 -0.9 0.1
<0.0005 0.0006 <0.001 <0.003 1.5 1.6 -2.3 -4.2 -1.8
<0.0005 <0.0005 0.0054 0.0058 5.9 4.5 7.7 -0.7 0.2
<0.0005 0.0008 0.0031 0.0077 5.7 5.4 -0.4 4.3 0.0
<0.0005 0.00033 <0.001 <0.003 2.2 2.1 -0.8 -2.7 0.3
<0.0005 0.0012 <0.001 0.0029 2.9 3.0 -5.2 1.6 1.3
<0.0005 0.00055 0.00062 0.0023 5.8 4.0 2.5 -0.4 2.1
<0.0005 0.0016 <0.001 0.0049 4.4 4.4 -4.3 1.0 0.0
0.0011 0.0014 0.00098 0.0024 5.5 5.6 1.1 1.5 3.4
<0.0005 <0.0005 0.01 0.012 9.5 7.2 6.2 0.5 0.6
<0.0005 0.0005 <0.001 0.0033 4.8 3.3 2.7 -1.2 2.7
<0.0005 0.00031 0.0047 0.0061 4.8 3.7 2.7 -1.4 1.6
<0.0005 <0.0005 0.001 <0.003 2.4 2.2 2.2 -3.3 0.8
<0.0005 <0.0005 0.00064 0.0018 8.9 3.7 4.9 -1.8 1.6
<0.0005 <0.0005 0.0018 0.0043 12 7.1 9.4 -0.2 1.5
<0.0005 <0.0005 0.00086 <0.003 2.9 2.9 -1.2 -6.2 -0.7
<0.0005 <0.0005 0.0083 0.0084 12 7.7 9.9 1.1 0.1
<0.0005 <0.0005 0.0042 0.0049 7.7 5.1 7.3 -2.1 0.6

<0.0005 <0.0005 <0.003 <0.003 1.6 1.6 -2.2 -4.5 -2.4

0.0005 0.00058 0.003 0.0031 2.7 2.7 -2.6 -1.6 -0.4

<0.0005 <0.0005 0.0032 0.004 5.3 4.7 3.2 2.5 -2.2

0.0005 0.00053 0.003 0.003 6.5 5.8 4.9 2.7 -3.4
0.0005 0.00052 0.003 0.003 3.2 2.9 2.6 -1.5 0.4
<0.0005 0.00088 0.0059 0.011 7.8 7.4 1.0 6.4 -2.2
<0.0005 0.00057 <0.003 <0.003 2.2 2.1 -0.2 -1.1 0.9
<0.0005 0.0018 <0.003 0.0046 3.9 4.0 -4.8 4.1 2.0
<0.0005 0.001 <0.003 0.0032 2.4 2.4 -3.8 -0.5 -0.6
<0.0005 0.00053 <0.003 <0.003 4.7 2.9 1.8 -0.7 1.6
<0.0005 <0.0005 0.0088 0.0097 5.2 3.9 4.0 -0.6 1.7
<0.0005 <0.0005 <0.003 <0.003 2.3 2.1 2.0 -1.9 0.8
<0.0005 <0.0005 <0.003 <0.0045 7.2 4.0 5.7 -0.6 1.5
<0.0005 <0.0005 <0.003 <0.003 5.7 3.2 4.4 -1.3 1.2
<0.0005 0.00056 0.006 0.008 6.4 4.0 5.9 0.1 1.3
<0.0005 0.0039 <0.0026 0.011 7.3 7.3 -5.9 6.7 1.8
<0.0005 <0.0005 <0.001 <0.003 8.6 3.5 6.2 -2.1 0.8
<0.0005 <0.0005 <0.001 <0.003 5.6 3.5 5.5 -2.7 0.7

0.0005 0.0005 0.003 0.003 10 5.9 7.4 -0.1 0.4
0.0005 0.0005 0.003 0.003 6.5 3.8 4.5 -2.3 -0.1
<0.0005 0.00053 <0.003 0.0031 5.1 3.2 1.7 -0.2 1.8

0.0005 0.0005 0.003 0.003 2.5 2.5 -2.0 -4.1 -2.6
<0.001 <0.0007 <0.002 <0.0042 26 18 12.2 8.0 -9.3

<0.0005 0.00033 0.0021 0.0025 8.6 7.7 6.7 3.1 -4.3
<0.0005 <0.0005 0.0011 <0.003 2.5 2.3 2.4 -3.4 0.1
<0.0005 <0.0005 0.00094 <0.003 5.5 3.2 4.5 -4.5 0.5

<0.0005 0.00059 0.0011 0.0051 7.2 4.1 2.5 0.5 3.4
<0.0005 0.0007 0.0012 0.0023 5.4 3.6 2.3 -0.3 2.1
<0.0005 <0.0005 0.0011 0.0019 5.8 3.1 4.1 -4.1 2.1
0.0011 0.0012 0.0042 0.0047 13 8.0 6.9 0.9 3.1
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Table D-4: O. mykiss Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (FR_UFR1)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (FR_UFR1)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2018 Q2 Reference (LC_SLC)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2018 Q4 Reference (LC_SLC)
2019 Q2 Reference (CM_MC1)
2019 Q2 Reference (FR_UFR1)
2019 Q2 Reference (GH_ER2)
2019 Q2 Reference (LC_SLC)
2019 Q4 Reference (CM_MC1)
2019 Q4 Reference (FR_UFR1)
2019 Q4 Reference (GH_ER2)
2019 Q4 Reference (LC_SLC)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 EV_MC2
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC
2018 Q2 CM_MC2
2018 Q2 EV_HC1
2018 Q2 EV_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_ERC
2018 Q2 GH_FR1
2018 Q2 LC_LCDSSLCC
2018 Q4 CM_MC2
2018 Q4 EV_HC1
2018 Q4 EV_MC2
2018 Q4 GH_ERC
2018 Q4 LC_LCDSSLCC
2019 Q2 CM_MC2
2019 Q2 EV_HC1
2019 Q2 EV_MC2
2019 Q2 FR_FRCP1
2019 Q2 GH_ERC
2019 Q2 LC_DCDS
2019 Q2 LC_LC3
2019 Q2 LC_LC5
2019 Q2 LC_LCDSSLCC
2019 Q4 EV_HC1
2019 Q4 FR_FRABCH
2019 Q4 FR_FRCP1
2019 Q4 GH_ERC
2019 Q4 LC_LC3
2019 Q4 LC_LCDSSLCC

Tests categorized as possible or likely response for length (2015 to 2018)
2016 Q4 GH_ERC

Tests categorized as possible or likely response for weight (2015 to 2018)
2015 Q2 EV_HC1

2016 Q4 CM_MC2
Tests categorized as possible or likely response for survival and viability (2015 to 2018)

2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 EV_HC1
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2016 Q4 LC_LCDSSLCC
2017 Q2 GH_ERC
2018 Q4 FR_FRABCH
2018 Q4 GH_FR1

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2018)
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2018)
2015 Q4 GH_ERC
2018 Q4 FR_FRCP1

Tests categorized as possible or likely response for viability (2019)
2019 Q4 CM_MC2
2019 Q4 EV_MC2
2019 Q4 LC_LC5

Tests categorized as possible or likely response for survival and viability (2019)
2019 Q2 FR_FRABCH
2019 Q2 GH_FR1
2019 Q4 GH_FR1
2019 Q4 LC_DCDS

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium carbonate; TU = toxic 
unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the concentration is greater 
than the maximum concentration measured in references or tests categorized as no adverse response. 

Tests categorized as possible or likely response for viability (2015 to 2018)

PCA Factor 1 
(2019)

PCA Factor 2 
(2019)

PCA Factor 3 
(2019)

PCA Factor 4 
(2019)

PCA Factor 5
(2019)

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

-8.9 3.3 -1.5 -1.9 -0.6
-7.0 -0.8 -1.3 -0.3 -1.2
-5.8 2.4 2.2 1.0 -0.2
-5.6 -2.3 -0.5 -1.0 -2.0
-5.3 -3.8 -1.0 -3.8 1.4
-4.6 -1.7 -1.3 2.3 0.7
-4.1 -4.6 1.7 -1.3 0.8
-2.4 -4.7 0.5 -1.1 -1.1

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

-0.6 7.1 3.3 -2.2 0.6
-1.9 -0.8 0.1 1.5 0.3
-5.8 5.0 -0.7 -0.5 0.9
1.4 1.8 0.2 3.3 -0.8
-5.2 4.2 3.9 0.2 -0.2
0.0 4.6 -7.4 -0.9 1.2
5.3 0.6 1.2 -2.5 -5.2
1.2 1.2 -0.2 3.8 -1.6
1.5 -0.5 0.0 -0.4 -5.0
1.0 -2.7 0.4 1.5 1.2
4.1 -0.7 0.6 2.6 3.1
8.5 -0.2 0.3 0.7 1.1
-3.0 -4.9 0.7 -1.0 0.9
9.5 0.8 0.8 -2.8 -3.0
6.2 -2.1 0.5 -1.4 -1.6

- - - - -

- - - - -

- - - - -

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

- - - - -
- - - - -
- - - - -

- - - - -
- - - - -

5.6 2.5 6.6 -3.8 4.7
1.0 -3.0 -0.6 -0.6 2.0
2.7 -4.2 -0.1 1.1 0.3

1.8 2.8 0.8 5.4 -0.8
1.0 1.8 -0.1 3.0 0.3
2.8 -3.4 -0.6 2.2 1.9
6.4 2.3 -8.2 -2.7 1.9
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID
Mean Hatch 

(control 
normalized)

Mean Survival 
(Control 

Normalized)

Mean Biomass 
(Control 

Normalized)

Mean Length 
(Control 

Normalized)

Mean Normal 
Development 

(Control 
Normalized)

ALKALINITY, 
TOTAL (As 
CaCO3), lab 

measured.-N-mg/l

ALUMINUM-D-
mg/l

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l

ANTIMONY-T-
mg/l ARSENIC-D-mg/l

Tests not included in statistical analysis
2016 Q1 CM_MC2 - - - - - 210 <0.003 0.018 0.00021 0.00022 0.00016
2016 Q1 FR_FRCP1 - - - - - 234 0.0032 0.0048 0.00026 0.00028 <0.0001
2016 Q1 GH_FR1 - - - - - 200 <0.003 0.0094 0.00014 0.00016 <0.0001
2016 Q1 Reference (FR_UFR1) - - - - - 139 0.0072 0.024 <0.0001 <0.0001 <0.0001
2016 Q4 Reference (FR_UFR1) 100 58 58 97 102 141 0.0073 0.038 <0.0001 <0.0001 <0.0001
2018 Q2 Reference (FR_UFR1) 100 6.1 19 150 107 102 0.0071 0.16 <0.0001 <0.0001 0.00013
2018 Q2 Reference (GH_ER2) 97 39 59 120 96 137 0.005 0.71 <0.0001 0.00013 0.00015
2019 Q1 FR_FRABCH 103 78 94 98 100 237 <0.003 0.012 0.000064 0.000066 <0.0001
2019 Q3 CM_MC2 98 28 56 127 100 210 <0.003 0.012 0.00021 0.00021 0.00019
2019 Q3 FR_FRABCH 98 74 93 107 100 230 <0.003 0.0038 0.00015 0.00017 <0.0001
2019 Q3 FR_FRCP1 100 64 85 109 100 197 <0.003 0.0046 0.00026 0.00028 0.000098
2019 Q3 LC_LCDSSLCC 100 64 74 104 100 188 <0.003 0.0038 0.00019 0.00019 0.000076
2019 Q3 Reference (FR_UFR1) 100 88 98 101 100 148 0.0018 0.006 <0.0001 <0.0001 0.000074

Reference
2016 Q2 Reference (FR_UFR1) 100 104 95 95 98 116 0.0056 0.059 <0.0001 <0.0001 0.0001
2016 Q3 Reference (FR_UFR1) 107 96 100 102 100 156 <0.003 0.0063 <0.0001 <0.0001 <0.0001
2017 Q1 Reference (FR_UFR1) 97 100 91 107 100 139 0.0014 0.0076 <0.0001 0.00013 <0.0001
2017 Q2 Reference (FR_UFR1) 100 98 111 98 100 116 0.026 0.13 <0.0001 0.00011 0.00013
2017 Q2 Reference (GH_ER2) 100 98 105 100 98 150 0.0035 0.27 <0.0001 <0.0001 0.00012
2017 Q3 Reference (CM_MC1) 100 92 128 82 100 142 0.0029 0.012 <0.0001 0.0001 0.00021
2017 Q3 Reference (FR_UFR1) 98 98 130 84 100 147 0.0027 0.0057 <0.0001 0.0001 <0.0001
2017 Q3 Reference (GH_ER2) 100 83 130 85 100 140 0.0029 0.014 <0.0001 0.00012 0.00011
2017 Q4 Reference (CM_MC1) 100 78 91 97 100 136 <0.003 0.0067 <0.0001 <0.0001 0.00015
2017 Q4 Reference (FR_UFR1) 105 98 98 93 100 144 <0.003 0.0033 <0.0001 <0.0001 <0.0001
2017 Q4 Reference (GH_ER2) 103 96 85 92 100 147 <0.003 0.0068 <0.0001 <0.0001 <0.0001
2018 Q1 Reference (CM_MC1) 100 100 86 88 102 157 <0.003 0.0038 <0.0001 <0.0001 0.00015
2018 Q1 Reference (FR_UFR1) 102 89 98 96 100 148 0.0063 0.011 <0.00012 <0.0001 0.00012
2018 Q1 Reference (GH_ER2) 100 77 86 109 102 156 <0.003 0.0045 <0.0001 0.0001 <0.0001
2018 Q2 Reference (CM_MC1) 98 116 97 100 107 92 0.025 0.33 <0.00012 <0.0001 0.00023
2018 Q3 Reference (CM_MC1) 98 106 93 93 100 146 0.003 0.014 <0.0001 <0.0001 0.00018
2018 Q3 Reference (FR_UFR1) 102 102 87 98 100 152 <0.003 0.0045 <0.0001 <0.0001 0.0001
2018 Q3 Reference (GH_ER2) 98 69 54 94 100 137 <0.003 0.19 <0.0001 <0.0001 0.0001
2018 Q4 Reference (CM_MC1) 98 93 79 99 100 139 0.0033 0.0071 <0.0001 <0.0001 0.00017
2018 Q4 Reference (FR_UFR1) 100 109 97 104 100 150 <0.003 0.0031 <0.0001 <0.0001 <0.0001
2018 Q4 Reference (GH_ER2) 100 104 100 106 100 147 <0.003 0.0055 <0.0001 <0.0001 <0.0001
2019 Q1 Reference (CM_MC1) 100 60 64 102 100 159 <0.003 0.0052 <0.0001 <0.0001 0.00014
2019 Q1 Reference (FR_UFR1) 100 86 82 96 100 147 0.032 0.17 <0.0001 <0.0001 0.00009
2019 Q1 Reference (GH_ER2) 100 82 86 103 100 148 0.0023 0.014 <0.0001 <0.0001 <0.0001
2019 Q1 Reference (LC_SLC) 100 89 82 93 100 146 <0.003 <0.003 <0.0001 <0.0001 0.00012
2019 Q3 Reference (CM_MC1) 98 76 96 104 100 147 <0.003 0.0076 <0.0001 <0.0001 0.0002
2019 Q3 Reference (GH_ER2) 98 69 89 104 100 138 <0.003 0.012 <0.0001 <0.0001 0.000084
2019 Q3 Reference (LC_SLC) 100 63 68 95 100 139 <0.003 0.0022 <0.0001 <0.0001 0.00011

Tests categorized as no adverse response
2016 Q2 CM_MC2 100 107 100 97 100 144 0.0062 0.34 0.00015 0.00016 0.00017
2016 Q2 FR_FRCP1 98 104 86 96 100 155 <0.003 0.064 0.00017 0.00022 <0.0001
2016 Q2 GH_FR1 97 100 91 99 100 168 <0.003 0.065 0.00016 0.00019 0.0001
2016 Q3 FR_FRCP1 105 92 111 105 100 201 <0.003 0.015 0.00021 0.00024 <0.0001
2016 Q3 GH_FR1 107 102 89 101 100 199 <0.003 0.0072 0.00013 0.00015 0.0001
2016 Q4 CM_MC2 100 105 92 103 102 174 0.0065 0.1 0.00021 0.00022 0.00024
2016 Q4 FR_FRCP1 97 87 95 103 102 197 0.0036 0.023 0.00019 0.0002 <0.0001
2016 Q4 GH_FR1 98 89 92 101 102 194 <0.003 0.01 0.00016 0.00022 0.0001
2017 Q1 CM_MC2 98 113 103 94 100 196 0.0032 0.036 0.00031 0.00041 0.00015
2017 Q1 FR_FRCP1 102 81 72 115 100 250 0.0011 0.011 0.00026 0.00037 <0.0001
2017 Q1 GH_FR1 102 115 106 99 100 204 <0.003 0.012 0.00012 0.00013 <0.0001
2017 Q2 CM_MC2 100 95 111 100 100 170 0.005 0.31 0.00023 0.00026 0.00017
2017 Q2 FR_FRCP1 100 98 97 99 98 175 0.006 0.22 0.00019 0.00023 0.00012
2017 Q3 CM_MC2 102 96 119 96 100 190 0.003 0.029 0.00031 0.00036 0.00019
2017 Q3 FR_FRCP1 102 83 98 103 100 204 0.0026 0.0056 0.00024 0.00027 <0.00012
2017 Q3 GH_FR1 100 92 117 90 100 194 0.0027 0.0067 0.00016 0.00018 <0.0001
2017 Q4 CM_MC2 98 82 95 97 100 202 <0.003 0.0081 0.00025 0.00028 0.00017
2017 Q4 FR_FRCP1 100 96 109 101 100 190 <0.003 0.016 0.00024 0.00026 <0.0001
2017 Q4 GH_FR1 97 94 101 98 100 181 <0.003 0.0055 0.00017 0.00019 0.0001
2018 Q1 CM_MC2 93 98 121 96 100 232 <0.003 0.012 0.00023 0.00025 0.00017
2018 Q1 FR_FRCP1 93 84 107 100 100 250 0.0033 0.0062 0.00024 0.00026 <0.00012
2018 Q1 GH_FR1 93 91 102 99 100 208 0.0062 0.0061 0.00017 0.00018 0.0001
2018 Q2 CM_MC2 100 113 105 100 103 141 0.0094 1.1 0.00016 0.00018 0.00017
2018 Q2 FR_FRCP1 93 104 93 97 101 158 0.0038 0.37 0.00019 0.00022 0.00011
2018 Q2 GH_FR1 97 94 98 105 103 160 0.0041 0.24 0.00019 0.00023 0.00014
2018 Q3 GH_FR1 95 92 89 103 100 195 <0.003 0.015 0.00015 0.00016 0.00011
2018 Q4 CM_MC2 100 91 91 96 100 215 <0.003 0.012 0.00036 0.00037 0.00017
2018 Q4 GH_FR1 100 96 81 95 100 206 <0.003 0.0066 0.00013 0.00013 <0.0001
2019 Q1 CM_MC2 103 98 119 96 100 223 <0.003 0.0096 0.00029 0.00029 0.0002
2019 Q1 EV_HC1 100 95 86 91 100 191 <0.003 0.013 0.000064 0.000062 0.00016
2019 Q1 EV_MC2 100 98 91 88 100 186 <0.003 0.025 0.000082 0.000082 0.00014
2019 Q1 GH_FR1 103 106 125 98 100 209 0.0021 0.03 0.00015 0.00016 0.000082
2019 Q1 LC_DCDS 100 100 91 89 100 171 0.0022 0.034 0.00051 0.00052 0.00038
2019 Q1 LC_LC3 100 86 95 96 100 210 <0.003 0.099 0.00026 0.00029 0.00008
2019 Q1 LC_LC5 100 72 68 89 100 197 <0.003 0.023 0.000066 0.000076 0.0001
2019 Q1 LC_LCDSSLCC 100 89 91 90 100 200 <0.003 0.0063 0.00017 0.00017 0.000084
2019 Q3 EV_HC1 100 83 85 101 100 193 <0.003 0.014 <0.0001 0.000072 0.00017
2019 Q3 EV_MC2 98 78 89 104 100 171 <0.003 0.016 0.000096 0.00011 0.00019
2019 Q3 GH_ERC 98 80 105 105 100 148 <0.003 0.0066 <0.0001 <0.0001 0.00007
2019 Q3 GH_FR1 98 86 95 102 100 197 <0.003 0.0068 0.00014 0.00015 0.00011
2019 Q3 LC_DCDS 98 76 77 98 100 134 <0.003 0.019 0.00049 0.00051 0.0003
2019 Q3 LC_LC3 100 95 95 105 100 213 <0.003 0.0034 0.00027 0.00029 <0.0001
2019 Q3 LC_LC5 100 90 84 97 100 188 <0.003 0.011 0.00012 0.00013 0.000062

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2 95 73 89 106 100 200 0.0034 0.012 0.00026 0.00029 0.00025

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1 100 64 84 106 100 175 0.0046 0.36 0.00018 0.00022 0.00013
2018 Q3 FR_FRCP1 100 1.8 5.8 140 100 213 <0.003 0.012 0.00028 0.0003 0.0001
2018 Q4 FR_FRABCH 100 62 59 99 100 246 <0.003 0.0036 <0.0001 0.00011 <0.0001

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2 100 45 62 114 100 195 <0.0038 0.029 0.00053 0.00055 0.00021

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1 98 1.8 3.1 31 100 353 <0.003 0.0043 0.00049 0.0005 <0.0002

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1 95 18 50 129 100 327 0.0019 0.037 0.00039 0.0004 0.00012

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC 98 51 36 94 100 154 <0.003 0.0026 <0.0001 <0.0001 <0.0001

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q1 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2019 Q1 FR_FRABCH
2019 Q3 CM_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 LC_LCDSSLCC
2019 Q3 Reference (FR_UFR1)

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 CM_MC2
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 CM_MC2
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC2
2018 Q1 FR_FRCP1
2018 Q1 GH_FR1
2018 Q2 CM_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q3 GH_FR1
2018 Q4 CM_MC2
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1
2018 Q3 FR_FRCP1
2018 Q4 FR_FRABCH

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 

ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l

0.00019 0.077 0.076 <0.0001 <0.0001 <0.00005 <0.00005 0.025 0.027 <0.25 0.000015
0.0001 0.084 0.085 <0.0001 <0.0001 <0.00005 <0.00005 0.011 0.012 <0.3 0.000022
0.00012 0.12 0.12 <0.0001 <0.0001 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000015
0.0001 0.075 0.075 <0.0001 <0.0001 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000065
0.00012 0.063 0.063 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000063
0.00021 0.039 0.038 <0.00002 0.000021 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000082
0.00066 0.041 0.054 <0.00002 0.000064 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000085

0.000074 0.11 0.1 <0.00002 <0.00002 <0.00005 <0.00005 0.0096 0.011 <0.11 0.000034
0.0002 0.069 0.069 <0.00002 <0.00002 <0.00005 <0.00005 0.029 0.029 <0.065 0.000012

0.000096 0.092 0.089 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.085 0.000033
0.00012 0.078 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.0086 0.010 <0.05 0.00004

0.000072 0.06 0.06 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.013 <0.05 0.00015
0.000094 0.067 0.065 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000079

0.00012 0.042 0.044 <0.000036 <0.000036 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006
0.00011 0.076 0.077 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000079
0.00011 0.074 0.082 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000084
0.00018 0.046 0.046 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011
0.00027 0.047 0.049 <0.00002 0.000028 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000078
0.00022 0.052 0.052 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.015 <0.05 0.0000099
0.00012 0.075 0.073 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000083
0.00012 0.048 0.047 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000068
0.00018 0.051 0.051 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.09 0.0000077
0.00011 0.074 0.073 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 0.052 0.0000068
0.00011 0.048 0.047 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000052
0.00016 0.054 0.053 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.014 <0.05 0.0000067
0.00012 0.08 0.071 <0.000028 <0.00002 <0.00006 <0.00005 <0.012 <0.01 <0.05 0.0000077
0.00021 0.051 0.05 <0.00002 <0.00002 <0.00006 <0.00005 <0.01 <0.01 <0.05 0.0000056
0.00037 0.028 0.029 <0.000024 0.000023 <0.00006 <0.00005 <0.012 0.01 <0.05 0.000012
0.00021 0.059 0.054 <0.00002 <0.00002 <0.00005 <0.00005 0.015 0.016 <0.05 0.00001
0.00012 0.075 0.072 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.09 0.0000073
0.00026 0.043 0.045 <0.00002 0.000029 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000065
0.00018 0.048 0.047 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.000008
0.00011 0.071 0.071 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000076
0.00011 0.047 0.047 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055
0.00016 0.056 0.056 <0.00002 <0.00002 <0.00005 <0.00005 0.013 0.013 <0.05 0.0000095
0.00012 0.068 0.067 <0.00002 0.000013 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011

0.000094 0.049 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055
0.000074 0.049 0.048 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00001
0.00021 0.053 0.053 <0.00002 0.000013 <0.00005 <0.00005 0.016 0.016 <0.05 0.00001
0.00013 0.043 0.041 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000062
0.00011 0.04 0.04 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012

0.00028 0.044 0.045 <0.000036 0.000039 <0.00005 <0.00005 0.016 0.017 <0.05 0.000059
0.00013 0.058 0.059 <0.000036 <0.000036 <0.00005 0.000051 <0.01 <0.01 <0.05 0.000027
0.00015 0.079 0.08 <0.000036 <0.000036 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00002
0.00011 0.077 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 <0.25 0.00002
0.00013 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.01 <0.25 0.000015
0.00028 0.053 0.056 <0.000036 <0.000036 <0.00009 <0.00009 0.025 0.026 <0.09 0.000029
0.00013 0.075 0.075 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000044
0.00014 0.10 0.099 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000016
0.0002 0.068 0.07 <0.00002 <0.00002 <0.00005 <0.00005 0.03 0.031 <0.17 0.000037
0.00013 0.077 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 <0.25 0.000045
0.00011 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000017
0.00036 0.055 0.058 <0.00002 0.00003 <0.00005 <0.00005 0.023 0.025 <0.05 0.000071
0.00027 0.067 0.069 <0.00002 0.000025 <0.00005 <0.00005 <0.01 0.01 <0.05 0.000057
0.00024 0.067 0.066 <0.00002 <0.00002 <0.00005 <0.00005 0.032 0.033 <0.09 0.0000061
0.00012 0.074 0.073 <0.000024 <0.00002 <0.00006 <0.00005 0.013 0.011 <0.21 0.000019
0.00011 0.11 0.1 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.13 0.000019
0.0002 0.079 0.077 <0.00002 <0.00002 <0.00005 <0.00005 0.033 0.035 0.099 0.000012
0.00013 0.074 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.011 0.29 0.000012
0.00012 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 0.05 0.000017
0.00019 0.077 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.031 0.035 <0.05 0.000023
0.00016 0.084 0.08 <0.000028 <0.000028 <0.00006 <0.00007 0.013 0.015 <0.09 0.000034
0.00014 0.12 0.12 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000017
0.00064 0.05 0.055 <0.000024 0.000067 <0.00006 <0.00005 0.016 0.017 <0.05 0.000077
0.00033 0.048 0.057 <0.00002 0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000055
0.00029 0.065 0.068 <0.00002 0.000041 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00003
0.00013 0.11 0.1 <0.00002 <0.00002 <0.00005 <0.00005 0.01 <0.01 <0.09 0.000023
0.00019 0.073 0.073 <0.00002 <0.00002 <0.00005 <0.00005 0.046 0.047 <0.21 0.000018
0.00013 0.12 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000016
0.00023 0.079 0.082 <0.00002 <0.00002 <0.00005 <0.00005 0.029 0.031 <0.105 0.000026
0.00019 0.078 0.075 <0.00002 <0.00002 <0.00005 <0.00005 0.006 0.0062 0.043 0.000019
0.00017 0.11 0.1 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.01 0.093 0.000021
0.00013 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.085 0.000021
0.00035 0.22 0.22 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000085

0.000092 0.062 0.064 <0.00002 0.000012 <0.00005 <0.00005 0.015 0.015 <0.25 0.00013
0.00006 0.1 0.099 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000013

0.000078 0.085 0.079 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.25 0.000082
0.00019 0.06 0.059 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000012
0.0002 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.01 0.011 0.032 0.000019
0.00011 0.051 0.05 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000064

0.000096 0.096 0.091 <0.00002 <0.00002 <0.00005 <0.00005 0.0064 0.0072 <0.05 0.000017
0.00034 0.21 0.22 <0.00002 <0.00002 <0.00005 <0.00005 0.006 0.0086 <0.05 0.000029

0.000074 0.052 0.052 <0.00002 <0.00002 <0.00005 <0.00005 0.016 0.016 <0.085 0.0003
0.000076 0.089 0.091 <0.00002 <0.00002 <0.00005 <0.00005 0.0064 0.0074 <0.05 0.000016

0.00026 0.077 0.076 <0.000036 <0.000036 <0.00009 <0.00009 0.033 0.034 <0.21 0.00001

0.00031 0.078 0.085 <0.00002 0.000028 <0.00005 <0.00005 <0.01 <0.01 <0.13 0.000028
0.00014 0.086 0.08 <0.00002 <0.00002 <0.00005 <0.00005 0.011 0.012 0.17 0.000031
0.00011 0.11 0.11 <0.00002 <0.00002 <0.00005 <0.00005 0.012 0.012 <0.25 0.000034

0.00023 0.071 0.069 <0.00002 <0.00002 <0.00005 <0.00005 0.053 0.059 <0.25 0.0000082

0.00021 0.016 0.018 <0.00004 <0.000024 <0.0001 <0.00006 <0.02 0.012 <0.25 0.000011

0.00016 0.043 0.043 <0.000014 <0.000014 <0.000035 <0.000035 0.008 0.0092 <0.11 0.000023

0.000066 0.057 0.058 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.002 <0.05 0.000005
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q1 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2019 Q1 FR_FRABCH
2019 Q3 CM_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 LC_LCDSSLCC
2019 Q3 Reference (FR_UFR1)

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 CM_MC2
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 CM_MC2
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC2
2018 Q1 FR_FRCP1
2018 Q1 GH_FR1
2018 Q2 CM_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q3 GH_FR1
2018 Q4 CM_MC2
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1
2018 Q3 FR_FRCP1
2018 Q4 FR_FRABCH

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 

CADMIUM-T-mg/l CALCIUM-T-mg/l
CARBON, 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l

0.000016 121 0.68 4.9 0.00016 0.00025 0.00093 0.001 922 0.00052 0.021
0.000055 183 0.76 2.8 0.0001 0.0009 <0.0001 <0.0001 1412 <0.0005 0.021
0.000018 120 0.62 2.7 0.00011 0.00014 <0.0001 <0.0001 897 <0.0005 0.021
0.0000094 56 0.6 0.77 0.00011 0.0002 <0.0001 <0.0001 353 <0.0005 0.021
0.0000089 48 1.1 0.19 0.00011 0.00018 <0.0001 <0.0001 318 <0.0005 0.011
0.000024 30 2.2 <0.5 0.00011 0.00041 <0.0001 0.00014 206 <0.0005 0.0011
0.00014 49 1.8 0.51 0.00015 0.0019 <0.0001 0.00047 265 <0.0005 0.0015

0.000039 149 0.8 1.4 0.00011 0.00018 0.00026 0.00025 1140 <0.0005 <0.0005
0.000021 125 0.77 2.4 0.00015 0.00017 0.00055 0.00092 967 <0.0005 <0.0005
0.000036 123 0.58 1.2 0.00012 0.00021 0.00014 0.00014 913 <0.0005 0.00048
0.000045 105 0.84 0.86 0.000062 0.00014 <0.0001 <0.0001 777 <0.0005 <0.0005
0.00017 94 0.59 9.1 0.00013 0.00022 <0.0001 <0.0001 733 <0.0005 <0.0005
0.00001 51 0.88 <0.5 0.00012 0.00016 <0.0001 <0.0001 319 <0.0005 <0.0005

0.000012 39 1.7 0.1 0.00012 0.00021 <0.0001 <0.0001 245 0.00061 0.011
0.00001 51 0.8 0.14 0.0001 0.00016 <0.0001 <0.0001 341 <0.0005 0.011

0.000011 50 0.68 <0.5 0.0001 0.00014 <0.0001 <0.0001 333 <0.0002 <0.0005
0.000022 32 2.9 <0.5 0.00012 0.00049 <0.0001 0.00012 238 0.0003 0.00059
0.000043 50 1.3 0.4 0.0002 0.00082 <0.0001 0.00018 301 <0.0005 0.00068
0.000012 40 1.4 <0.5 0.00012 0.00025 <0.0001 <0.0001 270 <0.00044 <0.0005
0.000012 50 1.3 0.27 0.0001 0.0002 <0.0001 <0.0001 333 <0.00044 <0.0005
0.0000085 45 0.83 0.35 0.00021 0.00024 <0.0001 <0.0001 282 <0.00044 <0.0005
0.0000086 41 1.2 1.1 0.00018 0.00019 <0.0001 <0.0001 275 <0.0005 <0.0005
0.0000098 51 0.71 <0.5 0.0001 0.00018 <0.0001 <0.0001 334 <0.0005 <0.0005
0.0000075 43 0.63 <0.5 0.00025 0.00028 <0.0001 <0.0001 280 <0.0005 <0.0005
0.0000081 43 0.89 0.55 0.00015 0.0002 <0.0001 <0.0001 305 <0.0005 <0.0005
0.000011 52 0.75 <0.5 <0.00012 0.0002 <0.00012 <0.0001 359 0.00052 <0.0005
0.00001 50 0.56 0.27 0.00021 0.00026 <0.0001 <0.0001 324 <0.0005 <0.0005

0.000033 25 3.3 <0.5 0.00022 0.00057 <0.00012 0.00014 176 <0.0005 0.00077
0.00001 41 1.1 0.44 0.00018 0.00024 <0.0001 <0.0001 274 <0.0005 0.0005

0.000011 48 0.99 0.75 0.00011 0.00011 <0.0001 <0.0001 329 <0.0005 <0.0005
0.000039 44 0.89 0.42 0.0002 0.00063 <0.0001 0.00018 268 <0.0005 0.00065
0.0000092 39 1.5 0.5 0.00017 0.00021 <0.0001 <0.0001 279 <0.0005 <0.0005
0.0000089 51 0.76 <0.5 0.0001 0.00017 <0.0001 <0.0001 340 <0.0005 <0.0005
0.0000064 47 0.5 <0.5 0.00024 0.00026 <0.0001 <0.0001 293 <0.0005 <0.0005
0.0000083 43 0.38 0.7 0.00017 0.00023 <0.0001 <0.0001 304 <0.0005 <0.0005

0.00002 48 1.5 <0.5 0.00015 0.00041 <0.0001 0.000078 340 <0.0005 0.00036
0.0000077 50 0.63 <0.5 0.00025 0.0003 <0.0001 <0.0001 301 <0.0005 <0.0005
0.000013 58 0.63 0.69 0.00015 0.00016 <0.0001 <0.0001 407 <0.0005 <0.0005
0.000013 41 0.86 <0.5 0.00019 0.00024 <0.0001 <0.0001 285 <0.0005 <0.0005
0.000012 44 0.62 <0.5 0.00022 0.00026 <0.0001 <0.0001 279 <0.0005 <0.0005
0.000017 48 0.59 <0.5 0.00016 0.0002 <0.0001 <0.0001 339 <0.0005 <0.0005

0.000096 68 1.4 1.3 0.00018 0.00058 0.002 0.0027 532 <0.0005 0.011
0.000044 76 1.5 0.51 0.0001 0.00023 <0.0001 0.0001 570 0.00061 0.011
0.000033 80 1.4 0.98 0.00012 0.00023 <0.0001 <0.0001 603 <0.0005 0.011
0.000051 113 0.94 1.7 <0.0001 0.00013 0.0001 0.00011 909 <0.0005 0.011
0.000018 95 0.85 1.6 0.00011 0.00017 <0.0001 <0.0001 744 <0.00052 0.011
0.000037 83 1.6 1.8 0.00023 0.00037 0.0011 0.0013 648 <0.0006 0.011
0.000052 110 1.0 1.4 <0.0001 0.00015 <0.0001 <0.0001 855 <0.0005 0.011
0.000019 100 0.85 1.6 0.00011 0.00015 <0.0001 <0.0001 763 <0.0005 0.011
0.000044 120 1.0 3.5 0.00014 0.00027 0.0039 0.0041 923 <0.00044 <0.0005
0.000061 186 1.2 2.8 <0.0001 0.00025 <0.0001 0.0001 1482 <0.0002 <0.0005
0.000019 118 0.87 2.1 0.0001 0.00014 <0.0001 <0.0001 876 <0.0005 <0.0005
0.00012 82 1.9 1.6 0.00013 0.00062 0.0029 0.0039 652 0.00022 0.00082
0.00011 82 2.1 0.64 0.0001 0.0006 <0.0001 0.00022 678 0.00026 0.0008

0.000019 113 1.4 1.6 0.00014 0.00024 0.0016 0.0027 893 <0.00044 0.00052
0.000049 130 1.4 1.6 0.00012 0.00026 <0.00012 <0.0001 1015 <0.00044 <0.0005
0.000019 99 1.0 1.3 0.00011 0.00014 <0.0001 <0.0001 766 <0.00044 <0.0005
0.000014 121 1.1 4.4 0.00012 0.00019 0.0011 0.0012 919 <0.0005 <0.0005
0.000056 151 0.97 <2.5 <0.0001 0.00018 <0.0001 0.00011 1174 <0.0005 <0.0005
0.00002 106 1.1 1.3 0.00012 0.00015 <0.0001 <0.0001 826 <0.0005 <0.0005

0.000023 136 1.0 5.3 0.00011 0.00021 0.00098 0.0011 1067 <0.0005 <0.0005
0.000083 194 1.3 2.5 <0.00012 0.00027 0.00014 0.00016 1502 0.0005 <0.0007
0.000021 116 0.97 2.4 <0.0001 0.00023 <0.0001 <0.0001 924 0.0005 <0.0005
0.00015 58 2.0 1.7 0.00016 0.0014 0.0013 0.0027 486 <0.0005 0.0015
0.00014 70 1.7 0.51 0.00011 0.0007 <0.0001 0.00036 527 <0.0005 0.0011

0.000086 66 2.3 0.86 0.0001 0.00085 <0.0001 0.00025 521 0.00053 0.00088
0.000025 96 0.94 1.5 0.0001 0.00017 <0.0001 <0.0001 773 <0.0005 0.00062
0.000027 129 0.97 4.0 0.00015 0.00019 0.0042 0.0045 1011 <0.0005 <0.0005
0.000021 112 0.66 <2.5 0.00012 0.00023 <0.0001 <0.0001 867 <0.0005 <0.0005
0.000028 144 0.56 7.2 0.00014 0.00018 0.00095 0.0011 1106 <0.0005 <0.0005
0.00002 85 0.85 2.1 0.00014 0.00019 <0.0001 <0.0001 712 <0.0005 <0.0005

0.000024 79 1.1 3.8 0.00011 0.00017 <0.0001 <0.0001 631 <0.0005 <0.0005
0.000026 121 1.1 1.6 0.000076 0.00015 0.000092 0.00011 931 <0.0005 <0.0005
0.000091 72 1.8 7.4 0.000064 0.00011 0.00011 0.00016 557 <0.0005 <0.0005
0.00015 150 0.8 33 0.00013 0.00031 0.00022 0.00027 1212 <0.0005 0.00046
0.00002 105 0.71 4.5 0.00013 0.00017 <0.0001 0.000076 778 <0.0005 <0.0005

0.000088 124 0.62 17 0.00014 0.00016 <0.0001 <0.0001 946 <0.0005 <0.0005
0.00002 79 0.91 1.1 0.00015 0.00019 <0.0001 <0.0001 660 <0.0005 <0.0005

0.000032 69 0.99 2.6 0.00014 0.0002 <0.0001 0.000066 512 <0.0005 <0.0005
0.000010 47 0.47 0.3 0.00021 0.00027 <0.0001 <0.0001 307 <0.0005 <0.0005
0.000022 93 0.92 1.3 0.00011 0.00023 0.00006 <0.0001 740 <0.0005 <0.0005
0.000055 74 2.1 7.8 0.000072 0.00014 0.00012 0.00015 595 <0.0005 0.0003
0.00034 118 0.44 18 0.000088 0.00019 0.000098 0.00015 967 <0.0005 <0.0005
0.00003 86 0.68 2.8 0.00012 0.0002 <0.0001 <0.0001 665 <0.0005 <0.0005

0.000012 113 1.0 3.2 0.00021 0.00024 0.00037 0.00047 896 0.00062 0.011

0.000075 78 2.5 1.3 <0.0001 0.00077 <0.0001 0.00027 601 <0.0005 0.00096
0.000053 125 1.2 1.7 <0.0001 0.00013 0.00011 0.00011 1009 <0.0005 <0.0005
0.000037 141 0.66 <2.5 0.00011 0.00015 0.0001 0.0001 1056 <0.0005 <0.0005

0.000019 143 1.0 3.2 0.00012 0.00018 0.0057 0.0072 1072 <0.0005 <0.0005

0.000013 417 1.7 6.4 <0.0002 0.00015 <0.0002 <0.00012 3280 <0.0005 <0.0006

0.000036 305 1.7 4.6 <0.00007 0.00029 0.00012 0.00014 2456 <0.00025 0.0004

0.000007 52 0.47 0.31 0.00024 0.00027 <0.0001 <0.0001 338 <0.0005 <0.0005
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q1 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2019 Q1 FR_FRABCH
2019 Q3 CM_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 LC_LCDSSLCC
2019 Q3 Reference (FR_UFR1)

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 CM_MC2
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 CM_MC2
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC2
2018 Q1 FR_FRCP1
2018 Q1 GH_FR1
2018 Q2 CM_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q3 GH_FR1
2018 Q4 CM_MC2
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1
2018 Q3 FR_FRCP1
2018 Q4 FR_FRABCH

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 

FLUORIDE-D-mg/l
Hardness, Total 

or Dissolved 
CaCO3-N-mg/l

IRON-D-mg/l IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l LITHIUM-D-mg/l LITHIUM-T-mg/l MAGNESIUM-T-
mg/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l

0.12 499 <0.01 0.016 <0.00005 <0.00005 0.014 0.014 51 0.0059 0.0071
0.18 863 <0.01 0.023 <0.00005 <0.00005 0.058 0.06 103 0.0073 0.0093
0.18 504 <0.01 0.013 <0.00005 <0.00005 0.015 0.015 52 0.0012 0.0017
0.15 193 <0.01 0.017 <0.00005 <0.00005 0.0015 0.0016 14 0.00021 0.00045
0.16 172 <0.01 0.017 <0.00005 <0.00005 0.0013 0.0015 13 0.00016 0.00052
0.12 112 <0.01 0.19 <0.00005 0.00014 0.0011 0.0013 8.4 0.00059 0.0083
0.15 142 <0.01 1.0 <0.00005 0.00075 0.0014 0.0022 11 0.00077 0.065
0.094 663 <0.01 0.027 <0.00005 0.00003 0.033 0.033 66 0.0051 0.0061
0.13 557 <0.01 0.016 <0.00005 0.000036 0.017 0.017 62 0.0019 0.006
0.19 529 <0.01 0.013 <0.00005 0.000037 0.032 0.033 56 0.0036 0.0044
0.21 451 <0.01 0.016 <0.00005 <0.00005 0.028 0.028 47 0.003 0.0047
0.24 395 <0.01 0.018 <0.00005 <0.00005 0.028 0.028 41 0.0023 0.0064
0.16 180 <0.01 <0.01 <0.00005 <0.00005 0.0017 0.0017 14 0.00023 0.00058

0.16 134 <0.01 0.043 <0.00005 0.000052 0.0011 0.0013 10 0.00031 0.0016
0.17 178 <0.01 0.011 <0.00005 <0.00005 0.0018 0.0015 14 0.00019 0.00066
0.14 177 <0.01 0.011 <0.00005 <0.00005 0.0016 0.0016 15 <0.0001 0.00034
0.11 122 0.02 0.14 <0.00005 0.00011 0.0011 0.0012 9.1 0.00064 0.0054
0.15 171 <0.01 0.34 <0.00005 0.00023 0.0016 0.0021 12 0.00078 0.021
0.053 146 <0.01 0.015 <0.00005 <0.00005 0.0049 0.0045 11 0.00012 0.00052
0.15 180 <0.01 0.01 <0.00005 <0.00005 0.0018 0.0017 13 0.00023 0.00071
0.13 155 <0.01 0.019 <0.00005 <0.00005 0.0017 0.0018 10 0.0022 0.0038
0.093 144 <0.01 <0.01 <0.00005 <0.00005 0.0046 0.0047 11 0.00013 0.00026
0.11 184 <0.01 <0.01 <0.00005 <0.00005 0.0017 0.0017 14 0.00012 0.00047
0.13 155 <0.01 0.011 <0.00005 <0.00005 0.0019 0.0017 11 0.00044 0.0015
0.054 152 <0.01 <0.01 <0.00005 <0.00005 0.0046 0.0049 11 <0.0001 0.00017
0.12 190 <0.012 0.018 <0.00006 <0.00005 0.0015 0.0015 14 0.00015 0.0005
0.16 171 <0.01 0.012 <0.00005 <0.00005 0.0016 0.0016 11 0.0011 0.0016
0.046 93 0.02 0.31 <0.00006 0.00025 0.0021 0.0025 7.1 0.00099 0.0092
0.078 152 <0.01 0.012 <0.00005 <0.00005 0.0049 0.005 11 0.00018 0.00063
0.16 183 <0.01 <0.01 <0.00005 <0.00005 0.0018 0.0018 13 0.00023 0.00059
0.17 150 <0.01 0.28 <0.00005 0.00024 0.0017 0.0019 10 0.00058 0.018
0.069 145 <0.01 <0.01 <0.00005 <0.00005 0.0042 0.0042 11 0.00011 0.00028
0.15 187 <0.01 <0.01 <0.00005 <0.00005 0.0015 0.0016 14 0.00013 0.00031
0.17 165 <0.01 0.013 <0.00005 <0.00005 0.0018 0.0019 11 0.00037 0.00099
0.065 155 <0.01 0.0074 <0.00005 <0.00005 0.0045 0.0045 12 0.00013 0.00028
0.11 178 0.021 0.082 <0.00005 0.000073 0.0015 0.0017 13 0.0002 0.0019
0.14 167 <0.01 0.011 <0.00005 <0.00005 0.0017 0.0018 12 0.00045 0.0011
0.39 217 <0.01 <0.01 <0.00005 <0.00005 0.0046 0.0046 18 <0.0001 0.000076
0.078 151 <0.01 <0.01 <0.00005 <0.00005 0.0049 0.0048 12 0.00017 0.00049
0.17 153 <0.01 0.025 <0.00005 <0.00005 0.0017 0.0017 10 0.00059 0.0034
0.32 180 <0.01 <0.01 <0.00005 <0.00005 0.0028 0.0029 15 <0.0001 0.00016

0.1 278 <0.01 0.36 0.000053 0.00023 0.0088 0.0092 26 0.011 0.023
0.21 312 <0.01 0.082 <0.00005 0.000072 0.018 0.019 31 0.0022 0.0074
0.19 336 <0.01 0.091 <0.00005 0.000073 0.014 0.014 33 0.00082 0.0047
0.2 497 <0.01 0.029 <0.00005 <0.00005 0.037 0.037 57 0.0044 0.0077

0.19 406 <0.01 0.015 <0.00005 <0.00005 0.018 0.018 42 0.00087 0.0018
0.11 349 <0.018 0.1 <0.00009 0.0001 0.011 0.011 36 0.009 0.014
0.2 489 <0.01 0.032 <0.00005 <0.00005 0.033 0.034 52 0.0069 0.0087

0.17 429 <0.01 0.018 <0.00005 <0.00005 0.018 0.018 46 0.00096 0.0017
0.13 504 <0.01 0.036 <0.00005 0.000054 0.019 0.019 51 0.019 0.021
0.15 926 <0.01 0.032 <0.00005 0.00005 0.059 0.059 113 0.0071 0.0089
0.14 507 <0.01 0.015 <0.00005 <0.00005 0.017 0.017 50 0.0014 0.0019
0.098 327 <0.01 0.42 <0.00005 0.00027 0.013 0.013 34 0.017 0.033
0.15 362 0.012 0.31 <0.00005 0.00023 0.027 0.027 37 0.0038 0.018
0.11 502 <0.01 0.044 <0.00005 0.00007 0.018 0.018 55 0.0017 0.01
0.19 601 <0.012 0.023 <0.00006 <0.00005 0.037 0.035 70 0.0051 0.0088
0.16 436 <0.01 0.011 <0.00005 <0.00005 0.019 0.019 45 0.001 0.0021
0.09 532 <0.01 0.012 <0.00005 <0.00005 0.018 0.019 59 0.0043 0.0054
0.11 745 0.01 0.049 <0.00005 0.000057 0.041 0.04 94 0.0075 0.013
0.13 497 <0.01 0.013 <0.00005 <0.00005 0.017 0.017 57 0.0013 0.002
0.11 577 <0.01 0.017 <0.00005 <0.00005 0.017 0.018 61 0.0053 0.0072
0.14 891 0.014 0.031 <0.00006 <0.00007 0.054 0.056 107 0.01 0.015
0.16 463 <0.01 0.014 <0.00005 <0.00005 0.015 0.017 51 0.00068 0.0016
0.085 252 0.012 1.3 <0.00006 0.00082 0.0081 0.0091 24 0.01 0.05
0.17 288 <0.01 0.6 <0.00005 0.00044 0.019 0.018 28 0.0015 0.033
0.18 285 0.01 0.37 <0.00005 0.0003 0.013 0.013 28 0.00074 0.018
0.18 457 <0.01 0.025 0.0001 0.00015 0.02 0.02 47 0.0011 0.0027
0.14 581 <0.01 0.015 <0.00005 0.000055 0.024 0.024 59 0.014 0.018
0.17 521 <0.01 0.016 <0.00005 <0.00005 0.019 0.019 57 0.00084 0.0016
0.093 608 <0.01 0.009 <0.00005 <0.00005 0.018 0.019 66 0.0062 0.0077
0.17 404 <0.01 0.016 <0.00005 <0.00005 0.0071 0.0075 43 0.0026 0.0033
0.13 346 <0.01 0.022 <0.00005 0.000034 0.012 0.013 33 0.0037 0.0043
0.13 527 <0.01 0.02 <0.00005 0.000031 0.017 0.017 58 0.0018 0.0027
0.084 289 <0.01 0.021 <0.00005 0.000034 0.012 0.012 25 0.0025 0.0047
0.14 688 <0.01 0.2 <0.00005 0.000081 0.049 0.048 75 0.042 0.045
0.2 436 <0.01 0.023 <0.00005 0.000031 0.019 0.018 43 0.0004 0.0016

0.16 536 <0.01 0.013 <0.00005 <0.00005 0.036 0.035 54 0.0029 0.0036
0.22 383 <0.01 0.025 <0.00005 <0.00005 0.007 0.0068 43 0.0034 0.0063
0.15 279 <0.01 0.023 <0.00005 0.000032 0.01 0.01 26 0.00068 0.0027
0.17 165 <0.01 0.011 <0.00005 <0.00005 0.0026 0.0027 12 0.00062 0.0016
0.18 419 <0.01 0.018 <0.00005 <0.00005 0.02 0.019 45 0.0012 0.0025
0.098 304 <0.01 0.022 <0.00005 0.000031 0.016 0.016 30 0.0003 0.0019
0.21 534 <0.01 0.072 <0.00005 <0.00005 0.041 0.041 60 0.016 0.029
0.21 361 <0.01 0.017 <0.00005 0.000041 0.02 0.02 38 0.0002 0.0023

0.11 489 <0.018 0.019 <0.00009 <0.00009 0.016 0.017 54 0.00069 0.002

0.15 344 0.011 0.41 <0.00005 0.00033 0.014 0.014 35 0.0015 0.016
0.2 614 <0.01 0.033 <0.00005 <0.00005 0.035 0.035 71 0.0053 0.0077

0.16 628 <0.01 0.015 <0.00005 <0.00005 0.034 0.034 67 0.0043 0.0049

0.17 628 <0.01 0.028 <0.00005 0.000052 0.03 0.031 66 0.011 0.021

0.12 2494 <0.02 <0.012 <0.0001 <0.00006 0.076 0.079 372 0.00023 0.00027

0.095 1795 <0.007 0.049 <0.000035 0.000067 0.061 0.063 231 0.0051 0.0071

0.14 180 <0.01 <0.01 <0.00005 <0.00005 0.003 0.0031 13 0.00017 0.0003
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q1 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2019 Q1 FR_FRABCH
2019 Q3 CM_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 LC_LCDSSLCC
2019 Q3 Reference (FR_UFR1)

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 CM_MC2
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 CM_MC2
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC2
2018 Q1 FR_FRCP1
2018 Q1 GH_FR1
2018 Q2 CM_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q3 GH_FR1
2018 Q4 CM_MC2
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1
2018 Q3 FR_FRCP1
2018 Q4 FR_FRABCH

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 

MERCURY-D-mg/l MERCURY-T-mg/l MOLYBDENUM-D-
mg/l

MOLYBDENUM-T-
mg/l NICKEL-D-mg/l NICKEL-T-mg/l

NITRATE 
NITROGEN (NO3), 

AS N-N-mg/l

NITRITE 
NITROGEN (NO2), 

AS N-N-mg/l

NITROGEN, 
AMMONIA (AS N)-

N-mg/l

ORTHO-
PHOSPHATE-N-

mg/l

pH, LAB-N-ph 
units

<0.000005 <0.0000023 0.0011 0.0011 0.01 0.01 3.0 0.026 0.01 0.0012 8.3
<0.000005 <0.0000005 0.0016 0.0017 0.0089 0.0093 25 0.0063 <0.005 <0.001 8.3
<0.000005 <0.0000014 0.00091 0.00091 0.0017 0.0017 13 0.0054 <0.005 <0.001 8.3
<0.000005 0.00000062 0.00057 0.00059 <0.0005 <0.0005 0.15 <0.001 <0.005 0.0031 8.3
<0.000005 0.00000056 0.00057 0.00058 <0.0005 <0.0005 0.1 <0.001 <0.005 0.0023 8.3
<0.000005 0.000002 0.00059 0.00056 <0.0005 0.00066 0.052 <0.001 0.0082 0.0052 8.2
<0.000005 0.0000039 0.00089 0.00089 <0.0005 0.0022 0.1 0.0011 0.009 0.003 8.3
<0.000005 0.00000035 0.00065 0.00065 0.00056 0.00065 21 0.0059 0.066 0.0019 8.1
<0.000005 <0.0000005 0.0011 0.0011 0.018 0.019 2.7 0.0051 0.0059 0.00062 8.4
<0.000005 0.00000072 0.00096 0.001 0.0013 0.0014 16 0.0063 0.02 0.00078 8.3
<0.000005 <0.0000005 0.0015 0.0016 0.0037 0.0038 9.1 0.014 0.041 0.0009 8.3
<0.000005 <0.0000005 0.0022 0.0022 0.004 0.0043 6.4 0.001 0.01 0.0012 8.3
0.000003 0.00000034 0.00064 0.00067 <0.0005 <0.0005 0.01 <0.001 0.012 0.0012 8.4

<0.000005 0.00000096 0.00063 0.00065 <0.0005 <0.0005 0.016 <0.001 <0.005 0.0026 8.3
<0.000005 <0.0000005 0.00061 0.00062 <0.0005 <0.0005 0.041 <0.001 <0.005 0.0026 8.3
<0.000005 <0.0000005 0.00058 0.00062 <0.0005 <0.0005 0.21 0.0012 <0.005 0.0064 8.2
<0.000005 0.0000024 0.00049 0.00052 0.0005 0.0006 0.078 0.0019 0.0066 0.0072 8.3
<0.000005 0.0000018 0.00091 0.00094 <0.0005 0.0009 0.12 <0.001 <0.005 0.0012 8.3
<0.000005 0.00000054 0.00089 0.0009 <0.0005 <0.0005 0.018 <0.001 0.0063 0.005 8.3
<0.000005 <0.0000005 0.00063 0.00067 <0.0005 <0.0005 0.014 <0.001 0.0061 0.0026 8.4
<0.000005 0.00000052 0.00099 0.001 <0.0005 <0.0005 0.043 <0.001 0.0061 0.0014 8.2
<0.000005 0.00000053 0.00085 0.00088 <0.0005 <0.0005 0.068 0.0018 0.007 0.0035 8.2
<0.000005 <0.0000005 0.00057 0.00059 <0.0005 <0.0005 0.031 0.001 0.0052 0.0015 8.4
<0.000005 <0.0000005 0.0011 0.001 <0.0005 <0.0005 0.05 <0.001 0.0069 <0.001 8.4
<0.000005 <0.0000005 0.00087 0.00092 <0.0005 <0.0005 0.048 <0.001 0.0081 0.003 8.2
<0.000005 0.00000052 0.00057 0.00061 <0.0006 <0.0005 0.19 <0.001 0.0084 0.0033 8.3
<0.000005 <0.0000005 0.00094 0.001 <0.0005 0.00061 0.1 <0.001 <0.005 0.0011 8.2
0.0000052 0.0000025 0.00051 0.00057 <0.0006 0.00075 0.007 <0.001 0.008 0.0038 8.0
<0.000005 <0.0000005 0.00094 0.00092 <0.0005 0.00054 0.018 <0.001 0.014 0.0047 8.3
<0.000005 <0.0000005 0.00064 0.00065 <0.0005 <0.0005 0.014 <0.0018 0.023 0.0022 8.4
<0.000005 0.00000074 0.001 0.00096 <0.0005 0.00085 0.035 0.0022 0.018 0.002 8.3
<0.000005 0.00000056 0.00086 0.00087 <0.0005 <0.0005 0.021 <0.001 0.026 0.0046 8.3
<0.000005 <0.0000005 0.00058 0.00057 <0.0005 <0.0005 0.1 <0.001 0.047 0.0024 8.4
<0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.086 <0.001 0.017 0.002 8.3
<0.000005 <0.0000005 0.00087 0.00086 <0.0005 <0.0005 0.061 0.00062 0.008 0.0032 8.2
<0.000005 0.0000014 0.00052 0.0005 <0.0005 0.00044 0.22 0.0011 0.017 0.0076 8.2
<0.000005 0.00000031 0.001 0.001 <0.0005 <0.0005 0.11 0.0007 0.004 0.00098 8.2
<0.000005 <0.0000005 0.0013 0.0013 <0.0005 <0.0005 0.14 0.00062 0.024 0.0035 8.1
<0.000005 0.0000003 0.00097 0.00094 <0.0005 <0.0005 0.02 0.0021 0.0031 0.0043 8.4
<0.000005 <0.0000005 0.00096 0.00097 <0.0005 0.00033 0.037 <0.001 0.014 <0.001 8.3
<0.000005 <0.0000005 0.0012 0.0012 <0.0005 <0.0005 0.1 0.0007 0.0056 0.0016 8.3

<0.000005 0.00000096 0.00086 0.00089 0.015 0.016 1.9 0.008 0.02 0.002 8.3
<0.000005 0.00000086 0.0011 0.0011 0.0019 0.0024 8.3 0.0026 0.0057 0.0015 8.3
<0.000005 0.0000012 0.001 0.001 0.0018 0.002 7.6 0.0027 0.0052 0.0012 8.3
<0.000005 <0.0000005 0.0013 0.0013 0.0055 0.0058 13 0.0065 0.0056 0.0013 8.3
<0.000005 <0.00000095 0.00095 0.00097 0.0016 0.0017 10 0.0056 <0.005 0.001 8.3
<0.000005 0.00000086 0.00092 0.00095 0.011 0.012 2.1 0.0096 0.012 0.0015 8.3
<0.000005 <0.0000005 0.0013 0.0013 0.0051 0.0054 13 <0.005 <0.005 <0.001 8.3
<0.000005 <0.0000014 0.0011 0.0011 0.0024 0.0025 9.6 <0.005 0.0053 0.0011 8.3
0.00000057 0.000005 0.0016 0.0016 0.029 0.03 4.1 0.019 0.042 0.0026 8.3
<0.000005 0.00000055 0.0018 0.0018 0.011 0.011 22 0.011 0.0059 0.0043 8.2
<0.000005 0.00000052 0.00084 0.00087 0.0015 0.0015 13 <0.005 0.0056 0.002 8.3
<0.000005 0.0000017 0.0011 0.0012 0.017 0.02 2.3 0.0092 0.045 0.0021 8.3
<0.000005 0.0000025 0.0012 0.0013 0.0037 0.0047 11 0.0038 0.013 0.0023 8.3
<0.000005 0.00000069 0.0015 0.0015 0.026 0.027 3.5 0.018 0.015 0.0011 8.4
<0.000005 <0.0000005 0.0013 0.0014 0.0068 0.007 11 0.0062 0.0063 0.0013 8.3
<0.000005 0.0000005 0.00097 0.00099 0.0025 0.0026 10 0.0067 0.0058 0.001 8.3
<0.000005 <0.0000005 0.0013 0.0014 0.016 0.017 3.9 0.014 0.02 <0.001 8.3
<0.000005 <0.0000005 0.0013 0.0014 0.0086 0.0092 15 0.0067 0.0063 <0.001 8.2
<0.000005 0.0000011 0.0011 0.0011 0.0026 0.0028 10 0.0056 0.0068 <0.001 8.4
<0.000005 <0.0000005 0.0013 0.0014 0.015 0.015 4.1 0.017 0.014 0.0014 8.2
<0.000005 <0.0000005 0.0017 0.0018 0.009 0.0094 20 0.0051 0.0099 <0.001 8.2
<0.000009 <0.0000005 0.0015 0.0017 0.0014 0.0017 12 <0.005 0.0055 0.0014 8.3
<0.000005 0.0000023 0.00084 0.00093 0.011 0.014 1.3 0.0036 0.024 0.0037 8.3
<0.000005 0.0000029 0.0011 0.0011 0.0024 0.004 8.1 0.0021 0.010 0.0017 8.3
<0.000005 0.0000029 0.0012 0.0012 0.0022 0.0035 5.6 0.0029 0.0088 0.004 8.4
<0.000005 <0.0000005 0.0013 0.0013 0.0018 0.002 9.9 0.0076 0.024 0.0017 8.3
<0.000005 <0.0000005 0.0024 0.0024 0.035 0.034 3.3 0.023 0.083 0.0028 8.3
<0.000005 <0.0000005 0.0012 0.0012 0.0015 0.0018 10 0.005 0.015 0.0019 8.4
<0.000005 <0.0000005 0.0026 0.0025 0.014 0.015 3.8 0.011 0.016 0.002 8.2
<0.000005 0.0000003 0.00092 0.00094 0.00053 0.00065 1.2 0.0012 0.016 0.0069 8.2
<0.000005 0.00000039 0.00093 0.00097 0.0013 0.0013 2.1 0.0029 0.025 0.0053 8.2
<0.000005 0.00000051 0.0017 0.0016 0.002 0.0022 11 0.0046 0.013 0.0025 8.2
<0.000005 0.000001 0.0036 0.0035 0.0037 0.0038 15 0.015 0.029 0.031 8.2
<0.000005 0.00000067 0.0055 0.0055 0.0064 0.0068 11 0.0062 0.014 0.0013 8.1
<0.000005 0.00000031 0.0013 0.043 0.0007 0.00075 9.5 0.0032 0.02 0.0012 8.2
<0.000005 <0.0000005 0.0029 0.0029 0.0032 0.0031 9.1 0.0062 0.02 0.0016 8.2
<0.000005 0.00000031 0.00096 0.00093 0.00057 0.00069 0.63 0.0011 0.0086 0.002 8.4
<0.000005 0.00000031 0.00088 0.00086 0.00094 0.0011 1.3 0.0018 0.015 0.0021 8.3
<0.000005 <0.0000005 0.0011 0.0011 <0.0005 0.00033 0.32 0.00086 0.0092 0.00064 8.3
<0.000005 0.0000003 0.0011 0.0011 0.001 0.0013 8.9 0.0058 0.014 0.0007 8.4
<0.000005 0.0000013 0.0037 0.0038 0.0064 0.007 18 0.058 0.05 0.0011 8.4
<0.000005 <0.0000005 0.0038 0.0038 0.0085 0.009 9.1 <0.0017 0.0091 0.0017 8.2
<0.000005 <0.0000005 0.0012 0.033 0.00084 0.00097 7.7 0.0037 0.0081 0.0006 8.4

<0.000005 <0.0000005 0.0012 0.0012 0.014 0.014 3.0 0.0064 <0.005 0.001 8.2

<0.000005 0.0000063 0.0011 0.0011 0.0022 0.0034 6.5 0.0033 <0.005 0.0033 8.3
<0.000005 <0.0000005 0.0015 0.0015 0.0075 0.0077 12 0.0085 0.022 0.0013 8.3
<0.000005 <0.0000005 0.0007 0.0007 0.00051 0.00055 19 0.0053 0.018 0.0021 8.3

<0.000005 <0.0000005 0.0027 0.0027 0.055 0.056 4.5 0.036 0.045 0.0016 8.2

<0.000005 <0.0000005 0.0027 0.0027 0.041 0.042 29 0.0056 0.043 0.0012 7.9

<0.0000025 0.00000083 0.0025 0.0024 0.025 0.024 23 0.012 0.013 0.0021 8.1

<0.000005 <0.0000005 0.001 0.001 <0.0005 <0.0005 0.55 0.00078 0.023 0.0011 8.1
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q1 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2019 Q1 FR_FRABCH
2019 Q3 CM_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 LC_LCDSSLCC
2019 Q3 Reference (FR_UFR1)

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 CM_MC2
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 CM_MC2
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC2
2018 Q1 FR_FRCP1
2018 Q1 GH_FR1
2018 Q2 CM_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q3 GH_FR1
2018 Q4 CM_MC2
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1
2018 Q3 FR_FRCP1
2018 Q4 FR_FRABCH

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 

PHOSPHORUS-N-
mg/l

POTASSIUM-T-
mg/l SELENIUM-D-ug/l SELENIUM-T-ug/l SILVER-D-mg/l SILVER-T-mg/l SODIUM-T-mg/l STRONTIUM-D-

mg/l
STRONTIUM-T-

mg/l
SULFATE (AS 
SO4)-D-mg/l THALLIUM-D-mg/l

0.0022 1.6 0.0055 0.0055 <0.00001 <0.00001 13 0.33 0.34 292 0.000011
0.0027 2.4 0.14 0.14 <0.00001 <0.00001 2.5 0.2 0.2 533 0.000012
0.0031 1.2 0.051 0.05 <0.00001 <0.00001 2.4 0.16 0.16 250 <0.00001
0.0047 0.39 0.00081 0.0008 <0.00001 <0.00001 0.7 0.088 0.09 48 <0.00001
0.0044 0.37 0.00067 0.00067 <0.00001 <0.00001 0.68 0.089 0.09 38 <0.00001
0.023 0.41 0.00049 0.00047 <0.00001 0.000015 0.52 0.063 0.06 9.9 <0.00001
0.13 0.68 0.00068 0.00074 <0.00001 0.000023 0.66 0.19 0.19 13 <0.00001

0.0051 1.6 0.11 0.091 <0.00001 <0.00001 2.6 0.19 0.19 349 <0.00001
0.0017 1.9 0.0096 0.0086 <0.00001 <0.00001 11 0.38 0.39 346 0.000016
0.0013 1.8 0.077 0.065 <0.00001 <0.00001 2.1 0.15 0.16 239 <0.00001
0.0023 1.7 0.059 0.051 <0.00001 <0.00001 1.4 0.14 0.15 214 <0.00001
0.0044 1.2 0.029 0.026 <0.00001 <0.00001 6.0 0.19 0.19 185 <0.00001
0.0018 0.4 0.00071 0.00067 <0.00001 <0.00001 0.69 0.099 0.1 32 <0.00001

0.0047 0.36 0.00051 0.00055 <0.00001 <0.00001 0.65 0.066 0.068 15 <0.00001
0.0048 0.45 0.0006 0.00065 <0.00001 <0.00001 0.74 0.096 0.098 39 <0.00001
0.015 0.43 0.001 0.00095 <0.00001 <0.00001 0.85 0.093 0.096 46 <0.00001
0.022 0.39 0.00068 0.00064 <0.00001 0.000012 0.58 0.064 0.063 16 <0.00001
0.026 0.48 0.00084 0.00087 <0.00001 0.000012 0.77 0.2 0.21 18 <0.00001
0.018 0.5 0.00018 0.00022 <0.00001 <0.00001 2.4 0.15 0.15 13 <0.00001

0.0043 0.46 0.00054 0.00058 <0.00001 <0.00001 0.68 0.097 0.096 37 <0.00001
0.0037 0.38 0.00065 0.00066 <0.00001 <0.00001 0.61 0.21 0.21 16 <0.00001
0.0033 0.5 0.0002 0.00022 <0.00001 <0.00001 3.0 0.16 0.16 28 <0.00001
0.0028 0.39 0.00059 0.00061 <0.00001 <0.00001 0.69 0.099 0.099 46 <0.00001
0.0017 0.36 0.00084 0.00081 <0.00001 <0.00001 0.7 0.21 0.2 19 <0.00001
0.004 0.45 0.00028 0.00028 <0.00001 <0.00001 3.4 0.16 0.17 18 <0.00001

0.0043 0.37 0.00088 0.00087 <0.000012 <0.00001 0.77 0.097 0.092 48 <0.000012
0.0039 0.32 0.001 0.0011 <0.00001 <0.00001 0.73 0.21 0.22 23 <0.00001
0.021 0.44 0.00018 0.00018 <0.000012 <0.00001 1.2 0.078 0.074 5.1 <0.000012

0.0063 0.49 0.00018 0.00019 <0.00001 <0.00001 2.9 0.16 0.16 13 <0.00001
0.005 0.44 0.00059 0.00058 <0.00001 <0.000012 0.68 0.1 0.097 37 <0.00001

0.0085 0.42 0.0007 0.00067 <0.00001 0.000011 0.62 0.21 0.2 17 <0.00001
0.0042 0.42 0.00023 0.00023 <0.00001 <0.00001 3.1 0.14 0.14 14 <0.00001
0.0026 0.36 0.00076 0.00081 <0.00001 <0.00001 0.72 0.096 0.098 44 <0.00001
0.0028 0.34 0.00091 0.00093 <0.00001 <0.00001 0.72 0.22 0.21 22 <0.00001
0.0037 0.44 0.00029 0.0003 <0.00001 <0.00001 3.4 0.16 0.16 17 <0.00001
0.012 0.4 0.00092 0.00079 0.0000072 0.000016 0.67 0.092 0.092 44 <0.00001

0.0046 0.34 0.0012 0.0011 <0.00001 <0.00001 0.74 0.21 0.21 24 <0.00001
0.0038 0.41 0.0018 0.0017 <0.00001 <0.00001 1.2 0.19 0.19 79 <0.00001
0.0042 0.5 0.00021 0.00018 <0.00001 <0.00001 3.1 0.15 0.15 14 <0.00001
0.0029 0.34 0.0008 0.00077 <0.00001 <0.00001 0.62 0.21 0.22 18 <0.00001
0.0015 0.35 0.0015 0.0013 <0.00001 <0.00001 0.78 0.14 0.14 47 <0.00001

0.018 1.1 0.0043 0.0042 <0.00001 <0.00001 6.0 0.19 0.19 132 0.000012
0.0086 1.2 0.03 0.031 <0.00001 <0.00001 1.1 0.099 0.1 119 <0.00001
0.0089 1.1 0.029 0.03 <0.00001 <0.00001 1.5 0.11 0.11 130 <0.00001
0.0051 1.7 0.068 0.067 <0.00001 <0.00001 1.8 0.15 0.15 284 <0.00001
0.0041 1.2 0.039 0.04 <0.00001 <0.00001 2.0 0.14 0.14 190 <0.00001
0.0071 1.3 0.0054 0.0055 <0.000018 <0.000018 7.6 0.24 0.24 187 0.000019
0.0036 1.6 0.06 0.059 <0.00001 <0.00001 1.6 0.15 0.15 256 0.000011

0.01 1.3 0.043 0.043 <0.00001 <0.00001 2.1 0.14 0.15 214 <0.00001
0.0057 1.9 0.0066 0.0062 <0.00001 <0.00001 15 0.41 0.42 320 0.000016
0.015 2.5 0.17 0.17 <0.00001 <0.00001 2.4 0.2 0.2 620 0.000014

0.0036 1.2 0.053 0.053 <0.00001 <0.00001 2.4 0.17 0.17 238 <0.00001
0.042 1.5 0.0066 0.006 <0.00001 <0.00001 10 0.28 0.29 188 0.000013
0.033 1.5 0.051 0.044 <0.00001 0.000014 1.4 0.12 0.12 172 0.00001
0.011 1.8 0.0086 0.0084 <0.00001 <0.00001 12 0.38 0.39 319 0.00002

0.0037 2.0 0.091 0.091 <0.000012 <0.00001 1.6 0.15 0.15 359 0.000013
0.0035 1.3 0.052 0.049 <0.00001 <0.00001 1.9 0.14 0.14 208 <0.00001
0.0029 1.9 0.0084 0.0079 <0.00001 <0.00001 14 0.41 0.41 334 0.000014
0.0022 2.2 0.14 0.13 <0.00001 <0.00001 2.0 0.18 0.18 515 0.000011
0.0019 1.3 0.065 0.063 <0.00001 <0.00001 2.2 0.16 0.16 267 <0.00001
0.0032 1.8 0.0092 0.0089 <0.00001 <0.00001 16 0.43 0.44 370 0.000014
0.0022 2.4 0.16 0.16 <0.000012 <0.000014 2.6 0.21 0.21 583 0.000015
0.0049 1.2 0.058 0.061 <0.00001 <0.00001 2.4 0.16 0.19 278 <0.00001
0.061 1.3 0.0046 0.0046 <0.000012 0.00001 5.9 0.19 0.19 118 0.000013
0.051 1.3 0.035 0.033 <0.00001 0.000016 1.1 0.098 0.095 104 <0.00001
0.042 1.1 0.029 0.027 <0.00001 0.000013 1.4 0.1 0.098 110 <0.00001

0.0043 1.3 0.053 0.05 <0.00001 <0.00001 2.1 0.15 0.14 216 <0.00001
0.0029 2.0 0.0078 0.0075 <0.00001 <0.00001 16 0.55 0.54 356 0.000019
0.0025 1.4 0.065 0.062 <0.00001 <0.00001 2.5 0.17 0.16 256 <0.00001
0.0048 1.9 0.0091 0.0087 <0.00001 <0.00001 16 0.46 0.45 404 0.000012
0.0081 0.85 0.038 0.034 <0.00001 <0.00001 2.1 0.15 0.15 200 <0.00001
0.0073 0.95 0.023 0.021 <0.00001 <0.00001 3.5 0.18 0.18 151 <0.00001
0.0051 1.3 0.073 0.064 <0.00001 <0.00001 2.6 0.17 0.17 286 <0.00001
0.031 2.1 0.023 0.02 <0.00001 <0.00001 1.6 0.1 0.1 80 0.0000098

0.0082 2.0 0.043 0.037 <0.00001 <0.00001 14 0.25 0.25 443 <0.00001
0.004 1.1 0.051 0.043 <0.00001 <0.00001 3.5 0.19 0.18 215 <0.00001

0.0028 1.3 0.043 0.037 <0.00001 <0.00001 8.9 0.24 0.23 314 <0.00001
0.009 0.92 0.038 0.032 <0.00001 <0.00001 1.5 0.12 0.12 179 <0.00001

0.0045 0.86 0.013 0.012 <0.00001 <0.00001 3.1 0.16 0.17 104 <0.00001
0.0019 0.39 0.0017 0.0016 <0.00001 <0.00001 0.79 0.21 0.22 25 <0.00001
0.0021 1.3 0.049 0.043 <0.00001 <0.00001 2.1 0.14 0.14 186 <0.00001
0.039 2.2 0.039 0.036 <0.00001 <0.00001 2.6 0.11 0.11 101 0.000015

0.0023 1.6 0.038 0.035 <0.00001 <0.00001 9.1 0.21 0.2 283 0.000012
0.0014 1.2 0.037 0.033 <0.00001 <0.00001 2.8 0.15 0.15 152 <0.00001

0.0056 1.8 0.0063 0.0065 <0.000018 <0.000018 11 0.35 0.35 295 0.000023

0.024 1.3 0.033 0.032 <0.00001 0.000015 1.8 0.12 0.12 133 <0.00001
0.0041 2.0 0.095 0.092 <0.00001 <0.00001 1.6 0.16 0.15 358 0.000011
0.003 1.8 0.093 0.09 <0.00001 <0.00001 2.6 0.18 0.18 312 <0.00001

0.0043 2.5 0.0087 0.0088 0.000011 <0.00001 20 0.61 0.63 452 0.00003

0.0023 5.0 0.59 0.62 <0.00002 <0.000012 2.2 0.23 0.25 1896 0.000042

0.0058 3.5 0.45 0.37 <0.000007 <0.000007 2.0 0.22 0.22 1314 0.000024

0.00098 0.37 0.0024 0.0022 <0.00001 <0.00001 0.97 0.2 0.21 33 <0.00001
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q1 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2019 Q1 FR_FRABCH
2019 Q3 CM_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 LC_LCDSSLCC
2019 Q3 Reference (FR_UFR1)

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 CM_MC2
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 CM_MC2
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC2
2018 Q1 FR_FRCP1
2018 Q1 GH_FR1
2018 Q2 CM_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q3 GH_FR1
2018 Q4 CM_MC2
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1
2018 Q3 FR_FRCP1
2018 Q4 FR_FRABCH

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 

THALLIUM-T-mg/l TIN-D-mg/l TIN-T-mg/l TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS, LAB-N-
mg/l

TURBIDITY, LAB-
N-ntu URANIUM-D-mg/l

0.000015 <0.0001 <0.0001 0.011 0.011 650 0.12 0.8 1.1 0.65 0.0026
0.000014 <0.0001 <0.0001 0.014 0.015 1159 0.13 0.9 1.0 0.33 0.006
<0.00001 <0.0001 <0.0001 0.012 0.012 625 0.098 0.89 <1 0.53 0.0023
<0.00001 <0.0001 <0.0001 0.01 0.01 231 0.058 0.64 <1 0.48 0.00045
<0.00001 <0.0001 <0.0001 <0.01 <0.01 198 0.063 1.3 <1 0.65 0.00043
0.000012 <0.0001 <0.0001 <0.01 <0.01 123 0.11 2.7 9.6 3.9 0.0003
0.000036 <0.0001 <0.0001 <0.01 <0.01 161 0.3 3.7 72 48 0.00066
<0.00001 <0.0001 <0.0001 <0.01 <0.01 862 0.17 0.8 1.5 0.99 0.0031
0.000016 <0.0001 <0.0001 <0.01 <0.01 718 0.4 0.78 1.0 0.53 0.003
<0.00001 <0.0001 0.00016 <0.01 <0.01 682 0.12 0.58 3.9 0.95 0.0031
<0.00001 <0.0001 <0.0001 <0.01 <0.01 574 0.3 0.87 0.92 0.35 0.0029
<0.00001 <0.0001 <0.0001 <0.01 <0.01 519 0.094 0.66 0.7 0.21 0.0029
<0.00001 <0.0001 <0.0001 <0.01 <0.01 232 0.12 0.92 0.9 0.31 0.00049

<0.00001 <0.0001 <0.0001 <0.01 <0.01 147 0.081 2.0 1.7 0.89 0.00033
<0.00001 <0.0001 <0.0001 <0.01 <0.01 221 0.068 0.92 1.6 0.29 0.00044
<0.00001 <0.0001 <0.0001 <0.01 <0.01 196 0.069 0.71 <1 0.33 0.00045
0.000011 0.0001 <0.0001 <0.01 <0.01 143 0.12 3.1 6.5 4.2 0.0003
0.000016 <0.0001 <0.0001 <0.01 <0.01 180 0.13 2.5 24 11 0.00078
<0.00001 <0.0001 <0.0001 <0.01 <0.01 163 0.061 1.1 1.0 0.38 0.00022
<0.00001 <0.0001 <0.0001 <0.01 <0.01 204 0.06 1.4 1.1 0.28 0.00044
<0.00001 0.0001 <0.0001 <0.01 <0.01 164 0.063 0.86 1.2 0.6 0.00064
<0.00001 <0.0001 <0.0001 <0.01 <0.01 171 0.11 1.2 1.3 0.48 0.00022
<0.00001 <0.0001 <0.0001 <0.01 <0.01 235 0.075 0.8 1.0 0.37 0.00052
<0.00001 <0.0001 <0.0001 <0.01 <0.01 192 0.16 0.66 1.5 0.73 0.00077
<0.00001 <0.0001 <0.0001 <0.01 <0.01 190 0.18 0.93 <1 0.15 0.00025
<0.00001 <0.00012 <0.0001 <0.01 <0.01 212 0.086 0.87 <1 0.28 0.00052
<0.00001 <0.0001 <0.0001 <0.01 <0.01 191 <0.05 0.51 1.0 0.15 0.0007
0.000024 <0.00012 <0.0001 <0.01 <0.01 104 0.1 3.5 12 5.9 0.00013
<0.00001 <0.0001 <0.0001 <0.01 <0.01 175 0.054 1.1 1.2 0.51 0.00024
<0.00001 <0.0001 <0.0001 <0.01 <0.01 222 0.096 1.2 <1 0.64 0.00048
0.000014 <0.0001 <0.0001 <0.01 <0.01 170 0.069 0.94 3.6 0.71 0.00067
<0.00001 <0.0001 <0.0001 <0.01 <0.01 158 0.17 1.5 <1 0.3 0.00023
<0.00001 <0.0001 <0.0001 <0.01 <0.01 212 0.11 0.71 <1 0.24 0.0005
<0.00001 <0.0001 <0.0001 <0.01 <0.01 172 0.062 <0.5 1.2 0.44 0.00075
<0.00001 <0.0001 <0.0001 <0.01 <0.01 182 0.03 0.38 1.4 0.56 0.00024
0.000008 <0.0001 <0.0001 <0.01 0.0074 211 0.12 1.6 2.3 2.6 0.00047
<0.00001 <0.0001 <0.0001 <0.01 <0.01 185 0.12 0.51 1.6 0.81 0.00081
<0.00001 <0.0001 <0.0001 <0.01 <0.01 260 0.073 0.63 <1 0.53 0.0017
<0.00001 <0.0001 <0.0001 <0.01 <0.01 160 0.062 0.87 0.78 0.24 0.00024
<0.00001 <0.0001 <0.0001 <0.01 <0.01 165 0.066 0.63 2.8 0.87 0.00069
<0.00001 <0.0001 <0.0001 <0.01 <0.01 214 0.051 0.6 <1 0.2 0.0016

0.000021 <0.0001 <0.0001 0.011 0.015 365 0.19 1.8 12 5.9 0.0014
0.000011 <0.0001 <0.0001 0.011 0.011 377 0.15 1.9 6.3 1.0 0.0017
0.00001 <0.0001 <0.0001 0.01 0.011 401 0.18 1.8 15 2.6 0.0017
0.00001 <0.0001 <0.0001 <0.01 <0.01 700 0.14 1.1 2.1 1.8 0.0033

<0.00001 <0.0001 <0.0001 <0.01 <0.01 522 0.13 1.1 <1 0.36 0.0021
0.000022 <0.00018 <0.00018 <0.01 <0.01 462 0.14 1.9 4.6 2.9 0.0017
<0.00001 <0.0001 <0.0001 <0.01 <0.01 636 0.095 1.3 1.3 1.1 0.0031
<0.00001 <0.0001 <0.0001 <0.01 <0.01 562 0.2 1.6 2.0 0.71 0.0023
0.00002 <0.0001 <0.0001 <0.01 <0.01 668 0.14 1.1 1.9 1.2 0.0034

0.000015 <0.0001 <0.0001 <0.01 <0.01 1231 0.29 1.3 1.3 1.1 0.0067
<0.00001 <0.0001 <0.0001 <0.01 <0.01 623 0.095 1.1 1.1 0.77 0.0024
0.000031 <0.0001 0.00012 <0.01 <0.01 448 0.22 2.5 19 12 0.0018
0.000018 <0.0001 <0.0001 <0.01 <0.01 462 0.6 2.7 17 10 0.002
0.000021 <0.0001 <0.0001 <0.01 <0.01 653 0.26 1.2 3.2 1.2 0.003
0.000011 <0.00012 <0.0001 <0.01 <0.01 817 0.48 1.6 1.4 0.55 0.0041
<0.00001 0.0001 <0.0001 <0.01 <0.01 571 0.36 1.2 1.5 0.38 0.0023
0.000015 <0.0001 <0.0001 <0.01 <0.01 748 0.38 0.99 2.8 1.3 0.003
0.000012 <0.0001 <0.0001 <0.01 <0.01 1058 0.38 0.98 1.3 0.63 0.0058
<0.00001 <0.0001 <0.0001 <0.01 <0.01 672 0.36 1.3 8.3 9.3 0.0029
0.000012 <0.0001 <0.0001 <0.01 <0.01 799 0.29 0.94 1.1 0.62 0.0039
0.000015 <0.00012 <0.00014 <0.01 <0.01 1211 0.24 1.2 1.1 0.7 0.0067
<0.00001 <0.0001 <0.0001 <0.01 <0.01 666 0.23 0.99 1.9 0.42 0.0022
0.00004 <0.00012 <0.0001 <0.01 0.015 302 0.19 2.9 29 27 0.0012

0.000021 <0.0001 <0.0001 <0.01 <0.01 344 0.49 2.8 36 12 0.0018
0.000016 <0.0001 <0.0001 <0.01 0.0086 347 0.43 3.4 28 28 0.0016
<0.00001 <0.0001 <0.0001 <0.01 <0.01 572 0.52 1.1 2.5 0.37 0.0025
0.00002 <0.0001 <0.0001 <0.01 <0.01 739 0.22 1.1 1.3 0.59 0.0039

<0.00001 <0.0001 <0.0001 <0.01 <0.01 637 0.18 0.65 2.1 0.63 0.0026
0.000013 <0.0001 <0.0001 <0.01 <0.01 828 0.29 0.59 1.1 0.75 0.0037
<0.00001 <0.0001 <0.0001 <0.01 <0.01 493 0.22 0.82 1.4 0.91 0.0024
<0.00001 <0.0001 <0.0001 <0.01 <0.01 428 0.25 1.1 1.2 1.0 0.0017
0.0000064 <0.0001 <0.0001 <0.01 <0.01 699 0.2 1.2 2.2 1.5 0.0029
0.000012 <0.0001 <0.0001 <0.01 <0.01 368 0.34 1.8 1.4 2.3 0.0016
0.00001 <0.0001 <0.0001 <0.01 0.0076 925 0.29 1.5 4.3 11 0.0049

<0.00001 <0.0001 <0.0001 <0.01 <0.01 567 0.3 0.63 2.2 1.4 0.0024
<0.00001 <0.0001 <0.0001 <0.01 <0.01 706 0.21 0.55 2.1 0.71 0.0037
<0.00001 <0.0001 0.000062 <0.01 <0.01 460 0.33 0.96 0.84 0.92 0.0023
<0.00001 <0.0001 <0.0001 <0.01 <0.01 337 0.59 0.97 2.2 0.72 0.0012
<0.00001 <0.0001 <0.0001 <0.01 <0.01 183 0.12 1.3 0.84 0.76 0.00075
<0.00001 <0.0001 0.000064 <0.01 <0.01 520 0.18 1.1 2.4 0.7 0.0023
0.000015 <0.0001 <0.0001 <0.01 <0.01 397 0.55 3.2 1.5 0.97 0.0014
0.000012 <0.0001 0.00008 <0.01 <0.01 726 0.085 0.54 0.98 0.4 0.004
<0.00001 <0.0001 <0.0001 <0.01 <0.01 465 0.12 0.77 1.2 0.36 0.002

0.000022 <0.00018 <0.00018 <0.01 <0.01 674 0.2 1.1 1.5 0.51 0.0027

0.000018 <0.0001 <0.0001 <0.01 <0.011 404 0.31 4.4 22 16 0.0018
0.000011 <0.0001 <0.0001 <0.01 <0.01 815 0.44 1.3 1.2 1.1 0.0044
<0.00001 <0.0001 <0.0001 <0.01 <0.01 807 0.19 0.76 1.1 0.4 0.0033

0.000028 <0.0001 <0.0001 <0.01 <0.01 879 0.31 1.2 1.7 0.53 0.0046

0.000044 <0.0002 <0.00012 <0.01 <0.01 3272 0.31 1.7 20 5.5 0.02

0.000028 <0.00007 <0.00007 <0.005 <0.005 2389 0.2 1.7 4.8 3.9 0.014

<0.00001 <0.0001 <0.0001 <0.01 <0.01 217 0.095 0.25 0.64 0.26 0.00085
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q1 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2019 Q1 FR_FRABCH
2019 Q3 CM_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 LC_LCDSSLCC
2019 Q3 Reference (FR_UFR1)

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 CM_MC2
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 CM_MC2
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC2
2018 Q1 FR_FRCP1
2018 Q1 GH_FR1
2018 Q2 CM_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q3 GH_FR1
2018 Q4 CM_MC2
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1
2018 Q3 FR_FRCP1
2018 Q4 FR_FRABCH

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 

URANIUM-T-mg/l VANADIUM-D-
mg/l

VANADIUM-T-
mg/l ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs

∑TU-
WQGs/Benchmar

ks

PCA Factor 1 
(2015 to 2019)

PCA Factor 2 
(2015 to 2019)

PCA Factor 3 
(2015 to 2019)

PCA Factor 4 
(2015 to 2019)

0.0026 <0.0005 <0.0005 <0.003 <0.003 8.5 7.8 - - - -
0.0061 <0.0005 <0.0005 <0.003 <0.003 17 9.8 - - - -
0.0023 <0.0005 <0.0005 <0.003 <0.003 9.2 5.7 - - - -
0.0005 <0.0005 0.00051 <0.003 <0.003 4.5 4.5 - - - -
0.00044 <0.0005 0.0005 <0.003 <0.0036 2.8 2.8 - - - -
0.00031 <0.0005 0.0009 <0.001 0.0031 2.1 2.1 - - - -
0.00079 <0.0005 0.0036 <0.001 0.0093 5.7 5.7 - - - -
0.0031 <0.0005 <0.0005 <0.001 <0.003 11 4.8 - - - -
0.003 <0.0005 <0.0005 <0.001 <0.003 7.8 7.0 - - - -

0.0031 <0.0005 <0.0005 0.00092 0.0021 9.0 4.7 - - - -
0.0028 <0.0005 <0.0005 0.001 0.0018 7.1 4.7 - - - -
0.0028 <0.0005 <0.0005 0.0055 0.0069 6.2 4.7 - - - -
0.00047 <0.0005 <0.0005 0.00086 0.0018 1.9 1.9 - - - -

0.00034 <0.0005 0.0005 <0.003 <0.003 3.3 3.4 -7.0 3.0 -0.21 1.6
0.00044 <0.0005 <0.0005 <0.003 <0.003 2.6 2.6 -6.1 -0.86 0.28 0.92
0.00049 <0.0005 <0.0005 <0.001 0.0035 1.2 1.2 -5.8 -1.3 -0.49 -0.08
0.00033 0.00051 0.00079 0.0011 <0.003 2.4 2.4 -5.9 6.4 -2.9 0.71
0.00082 <0.0005 0.0014 <0.003 0.0046 2.6 2.6 -3.2 6.0 -2.7 -0.5
0.00022 <0.0005 <0.0005 <0.0026 <0.003 1.2 1.2 -5.8 1.2 0.86 -2.3
0.00042 <0.0005 <0.0005 <0.0026 <0.003 1.2 1.2 -6.1 -0.68 -0.12 0.27
0.00065 <0.0005 <0.0005 <0.0026 <0.003 1.2 1.2 -5.6 -0.18 1.0 -1.3
0.00023 <0.0005 <0.0005 <0.003 <0.003 1.2 1.2 -5.5 0.092 1.6 -1.7
0.00049 <0.0005 <0.0005 <0.003 <0.003 1.2 1.2 -6.2 -1.4 0.53 0.31
0.00075 <0.0005 <0.0005 <0.003 <0.003 1.3 1.3 -5.7 -0.94 1.4 -1.0
0.00025 <0.0005 <0.0005 <0.003 <0.003 1.1 1.1 -5.7 -0.42 1.9 -1.9
0.00049 <0.0006 0.00053 <0.003 <0.003 1.3 1.3 -5.3 0.51 2.4 1.5
0.00077 <0.0005 <0.0005 <0.003 <0.003 1.3 1.3 -5.5 -0.96 2.0 -0.9
0.00013 <0.0006 0.00088 <0.0012 0.0032 3.1 3.2 -5.8 10 0.058 -0.36
0.00024 <0.0005 <0.0005 0.001 0.0033 1.2 1.2 -5.8 0.68 1.2 -2.4
0.00046 <0.0005 <0.0005 <0.001 <0.003 1.2 1.2 -5.6 -1.1 0.22 0.36
0.0007 <0.0005 0.0011 <0.001 0.0039 2.3 2.3 -4.4 3.7 -1.2 -1.3
0.00023 <0.0005 <0.0005 0.001 <0.003 1.1 1.2 -6.1 0.56 1.3 -2.1
0.0005 <0.0005 <0.0005 <0.001 <0.003 1.3 1.3 -6.1 -1.7 0.57 0.024
0.00077 <0.0005 <0.0005 <0.001 <0.003 1.3 1.3 -5.9 -1.4 1.7 -1.3
0.00024 <0.0005 <0.0005 <0.001 <0.003 2.7 2.7 -6.2 -0.96 2.2 -2.1
0.00045 0.00031 0.0008 0.00072 0.0045 2.6 2.7 -5.6 3.2 -2.6 0.45
0.00078 <0.0005 <0.0005 <0.001 <0.003 2.4 2.4 -5.6 -1.3 1.5 -0.79
0.0018 <0.0005 <0.0005 0.0015 <0.003 2.7 2.7 -4.3 -2.6 1.4 -0.074
0.00024 <0.0005 <0.0005 <0.001 <0.003 1.9 1.9 -6.1 -0.38 1.8 -2.4
0.00068 <0.0005 <0.0005 <0.001 <0.003 2.4 2.4 -5.9 -0.44 1.0 -1.2
0.0015 <0.0005 <0.0005 0.0019 0.0024 2.6 2.6 -5.5 -2.3 1.4 0.18

0.0014 <0.0005 0.00082 0.0054 0.0099 8.5 8.1 3.0 7.3 -0.68 -1.8
0.0018 <0.0005 0.00052 <0.003 0.0031 6.0 4.2 0.46 1.4 -1.7 3.1
0.0017 <0.0005 0.00052 <0.003 0.003 5.8 4.0 0.53 1.4 -1.9 3.0
0.0034 <0.0005 <0.0005 <0.003 <0.003 8.7 5.2 3.2 -2.5 -1.1 2.1
0.0021 <0.0005 0.00051 <0.003 <0.003 6.7 4.0 0.75 -2.8 -0.53 2.2
0.0018 <0.0009 <0.0009 0.0035 0.0062 6.9 6.4 5.3 8.8 8.6 3.3
0.0032 <0.0005 <0.0005 <0.003 <0.0042 8.4 5.0 2.8 -2.1 -1.4 2.1
0.0023 <0.0005 <0.0005 <0.003 <0.003 6.7 4.2 1.5 -2.0 -1.0 2.1
0.0033 <0.0005 <0.0005 0.0041 0.0048 12 10 6.9 1.1 0.66 -6.4
0.0069 <0.0005 0.00052 0.002 0.0031 13 7.1 6.4 -2.9 -2.0 0.76
0.0024 <0.0005 <0.0005 <0.003 <0.003 6.3 2.9 1.1 -3.4 -0.62 1.6
0.0018 <0.0005 0.001 0.0063 0.011 9.0 8.5 5.7 7.0 -2.4 -4.5
0.0021 <0.0005 0.0016 0.0024 0.0066 7.5 4.9 3.4 5.2 -5.2 1.5
0.003 <0.0005 <0.0005 <0.0026 0.0037 10 9.2 5.4 0.77 1.6 -4.6
0.004 <0.0006 <0.0005 <0.0026 <0.003 7.7 4.6 4.3 -1.6 0.75 2.6

0.0023 <0.0005 <0.0005 <0.0026 <0.003 5.9 3.2 1.3 -3.2 -0.8 1.7
0.0032 <0.0005 <0.0005 <0.003 <0.003 7.3 6.2 5.1 -1.2 2.1 -3.9
0.0057 <0.0005 0.00052 <0.003 0.0032 9.8 5.6 4.7 -2.9 -0.82 1.3
0.0029 <0.0005 <0.0005 <0.003 <0.003 6.1 3.3 1.8 -2.2 -1.4 1.7
0.0038 <0.0005 <0.0005 <0.003 0.003 7.1 6.2 5.2 -1.6 1.8 -3.7
0.0066 <0.0006 <0.0007 <0.003 0.0048 12 6.5 6.8 0.072 2.7 3.5
0.0025 <0.0005 <0.0005 <0.003 <0.003 6.4 4.1 1.6 -3.1 -0.77 2.0
0.0012 <0.0006 0.0024 0.0047 0.015 9.1 9.0 4.1 12 -2.0 -1.4
0.0018 <0.0005 0.0018 0.0018 0.0079 6.8 5.0 2.4 7.0 -5.3 2.0
0.0016 <0.0005 0.0013 0.0013 0.0057 5.7 5.1 1.8 6.0 -5.3 1.7
0.0025 <0.0005 <0.0005 0.0011 <0.003 5.8 3.9 1.9 -2.0 -0.44 2.3
0.0039 <0.0005 <0.0005 0.0023 0.0038 12 11 7.2 -0.89 2.8 -5.9
0.0028 <0.0005 <0.0005 <0.001 <0.003 5.7 3.6 1.4 -3.7 -0.54 1.4
0.0038 <0.0005 <0.0005 0.0018 0.0018 8.2 7.1 5.6 -2.3 2.3 -4.0
0.0025 <0.0005 <0.0005 <0.001 0.0079 3.0 2.8 -1.0 -1.7 -1.1 1.2
0.0017 <0.0005 <0.0005 <0.001 <0.003 3.1 2.8 0.09 -1.9 -0.82 0.34
0.0029 <0.0005 <0.0005 <0.0006 <0.003 6.8 3.8 1.9 -3.4 -1.5 1.6
0.0016 0.0011 0.0013 0.0028 0.0031 7.9 6.4 3.7 0.84 -2.6 0.72
0.0051 <0.0005 0.00053 0.0042 0.0062 9.3 6.3 7.3 -1.4 -2.2 -0.84
0.0023 <0.0005 <0.0005 <0.001 0.0018 6.0 3.5 0.6 -4.4 -0.37 1.5
0.0038 <0.0005 <0.0005 0.003 0.0028 7.1 4.7 3.9 -4.0 -0.048 0.36
0.0022 <0.0005 <0.0005 <0.001 <0.003 2.6 2.5 -1.2 -2.1 -1.4 0.71
0.0011 <0.0005 <0.0005 0.0011 <0.003 2.8 2.7 -1.1 -1.5 -0.61 0.38
0.00075 <0.0005 <0.0005 <0.001 <0.003 2.9 2.9 -5.3 -1.5 1.1 -0.46
0.0023 <0.0005 <0.0005 0.00084 <0.003 5.8 3.5 0.19 -3.6 -1.8 1.8
0.0014 0.0011 0.0014 0.0022 0.0019 10 7.9 4.0 0.35 -2.2 1.1
0.004 <0.0005 <0.0005 0.012 0.014 9.3 7.1 5.4 -2.7 -0.86 -0.53
0.002 <0.0005 <0.0005 0.00072 <0.003 5.3 3.4 -0.12 -4.4 -0.78 2.0

0.0028 <0.0009 <0.0009 <0.0034 <0.0054 7.3 6.4 6.0 5.3 11 3.6

0.0018 <0.0005 0.0017 <0.003 0.0059 6.2 4.7 2.7 6.2 -5.1 2.0
0.0043 <0.0005 <0.0005 0.0012 0.003 8.2 5.0 4.3 -2.9 -1.3 1.3
0.0034 <0.0005 <0.0005 <0.001 <0.003 8.6 3.5 2.2 -4.2 -0.53 1.6

0.0045 0.0005 0.00052 0.001 0.0032 18 17 8.6 -0.34 3.4 -6.4

0.022 <0.001 <0.0006 <0.002 <0.0036 26 18 12 2.1 10.0 5.1

0.013 <0.00035 0.00046 0.0011 0.0035 19 12 8.4 -6.0 -8.1 -5.2

0.00086 <0.0005 <0.0005 <0.001 <0.003 2.2 2.2 -5.7 -3.1 2.1 -0.073
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Table D-5: P. promelas  Endpoints Paired with Water Quality

Appendix D: Causation Assessment 19135196/3500/3502 

Year Quarter Sample ID

Tests not included in statistical analysis
2016 Q1 CM_MC2
2016 Q1 FR_FRCP1
2016 Q1 GH_FR1
2016 Q1 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2018 Q2 Reference (FR_UFR1)
2018 Q2 Reference (GH_ER2)
2019 Q1 FR_FRABCH
2019 Q3 CM_MC2
2019 Q3 FR_FRABCH
2019 Q3 FR_FRCP1
2019 Q3 LC_LCDSSLCC
2019 Q3 Reference (FR_UFR1)

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (CM_MC1)
2017 Q3 Reference (FR_UFR1)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q4 Reference (FR_UFR1)
2017 Q4 Reference (GH_ER2)
2018 Q1 Reference (CM_MC1)
2018 Q1 Reference (FR_UFR1)
2018 Q1 Reference (GH_ER2)
2018 Q2 Reference (CM_MC1)
2018 Q3 Reference (CM_MC1)
2018 Q3 Reference (FR_UFR1)
2018 Q3 Reference (GH_ER2)
2018 Q4 Reference (CM_MC1)
2018 Q4 Reference (FR_UFR1)
2018 Q4 Reference (GH_ER2)
2019 Q1 Reference (CM_MC1)
2019 Q1 Reference (FR_UFR1)
2019 Q1 Reference (GH_ER2)
2019 Q1 Reference (LC_SLC)
2019 Q3 Reference (CM_MC1)
2019 Q3 Reference (GH_ER2)
2019 Q3 Reference (LC_SLC)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q2 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 FR_FRCP1
2016 Q3 GH_FR1
2016 Q4 CM_MC2
2016 Q4 FR_FRCP1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q1 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 CM_MC2
2017 Q2 FR_FRCP1
2017 Q3 CM_MC2
2017 Q3 FR_FRCP1
2017 Q3 GH_FR1
2017 Q4 CM_MC2
2017 Q4 FR_FRCP1
2017 Q4 GH_FR1
2018 Q1 CM_MC2
2018 Q1 FR_FRCP1
2018 Q1 GH_FR1
2018 Q2 CM_MC2
2018 Q2 FR_FRCP1
2018 Q2 GH_FR1
2018 Q3 GH_FR1
2018 Q4 CM_MC2
2018 Q4 GH_FR1
2019 Q1 CM_MC2
2019 Q1 EV_HC1
2019 Q1 EV_MC2
2019 Q1 GH_FR1
2019 Q1 LC_DCDS
2019 Q1 LC_LC3
2019 Q1 LC_LC5
2019 Q1 LC_LCDSSLCC
2019 Q3 EV_HC1
2019 Q3 EV_MC2
2019 Q3 GH_ERC
2019 Q3 GH_FR1
2019 Q3 LC_DCDS
2019 Q3 LC_LC3
2019 Q3 LC_LC5

Tests categorized as possible or likely for hatch (2015 to 2018)
2016 Q3 CM_MC2

Tests categorized as possible or likely for survival and biomass (2015 to 2018)
2017 Q2 GH_FR1
2018 Q3 FR_FRCP1
2018 Q4 FR_FRABCH

Tests categorized as possible or likely for survival (2015 to 2018)
2018 Q3 CM_MC2

Tests categorized as possible or likely for survival, biomass, and length (2015 to 2018)
2018 Q4 FR_FRCP1

Tests categorized as possible or likely for survival and biomass (2019)
2019 Q1 FR_FRCP1

Tests categorized as possible or likely for survival (2019)
2019 Q1 GH_ERC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = calcium 
carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

Concentrations of parameters in 2019 tests categorized as possible or likely response are shaded if the 
concentration is greater than the maximum concentration measured in references or tests categorized as no 
adverse response. 

PCA Factor 1 
(2019)

PCA Factor 2 
(2019)

PCA Factor 3 
(2019)

PCA Factor 4 
(2019)

PCA Factor 5 
(2019)

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

-5.9 -1.4 -0.11 0.34 -3.0
-4.3 -1.0 -8.2 7.3 2.8
-5.4 -2.3 0.42 0.07 -1.0
-4.1 -1.2 1.0 -1.0 -0.42
-5.8 -0.97 -1.1 0.66 -3.4
-5.5 -2.1 -0.23 0.64 -0.81
-5.4 -1.8 0.83 -1.2 -0.83

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

5.0 1.7 4.8 2.2 -5.6
-0.54 0.3 -0.0029 -0.93 2.4
0.53 1.7 0.08 -0.53 1.1
2.4 1.8 0.54 -1.1 2.2
3.9 7.4 -4.1 -1.0 -2.3
7.7 0.86 2.5 6.5 1.1

0.74 0.95 1.7 -1.9 2.9
3.6 1.3 3.9 0.73 0.78

-0.63 -0.069 -0.039 -1.3 2.0
-0.91 1.5 -0.48 -1.4 0.9
-5.2 -1.9 0.45 -0.22 -0.67
0.74 0.076 0.4 -2.2 3.1
4.4 7.2 -5.7 -2.6 -2.3
5.0 0.9 5.0 2.6 0.41

-0.15 0.27 1.5 -2.1 2.6

- - - - -

- - - - -
- - - - -
- - - - -

- - - - -

- - - - -

16 -11 -4.3 -2.3 -1.4
-

-5.6 -2.4 1.2 -1.3 -0.53
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Table E-1: PCA Results for C. dubia  Tests
Appendix E: Principal Component Analysis 19135196/3500/3502

PC1 PC2 PC3 PC4 PC5 PC1 PC2 PC3 PC4

28.2 16.9 9.9 7.0 5.1 32.6 14.1 11.0 8.5

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.743 -0.399 -0.133 -0.003 0.14 0.811 -0.086 -0.32 0.041
ALUMINUM-D-mg/l -0.208 0.634 0.253 0.142 -0.059 -0.227 -0.09 0.256 -0.124
ALUMINUM-T-mg/l -0.169 0.713 0.439 0.002 0.379 -0.086 -0.074 0.368 -0.653
ANTIMONY-D-mg/l 0.782 0.262 -0.036 -0.05 -0.304 0.719 0.115 0.431 0.177
ANTIMONY-T-mg/l 0.769 0.279 0.042 -0.007 -0.268 0.748 0.159 0.399 0.142
ARSENIC-D-mg/l 0.211 0.606 -0.085 -0.245 -0.47 0.124 -0.086 0.77 -0.144
ARSENIC-T-mg/l 0.168 0.812 0.213 -0.146 -0.09 0.192 -0.043 0.774 -0.28
BARIUM-D-mg/l 0.285 -0.013 0.125 0.283 -0.61 0.146 0.63 0.466 0.279
BARIUM-T-mg/l 0.302 0.051 0.13 0.294 -0.579 0.182 0.608 0.494 0.257
BERYLLIUM-D-mg/l 0.069 0.304 -0.517 0.321 0.279 0.526 -0.828 0.048 0.138
BERYLLIUM-T-mg/l 0.062 0.372 -0.465 0.335 0.325 0.526 -0.828 0.048 0.138
BISMUTH-D-mg/l 0.138 0.208 -0.618 0.212 0.043 0.526 -0.828 0.048 0.138
BISMUTH-T-mg/l 0.127 0.21 -0.603 0.214 0.061 0.526 -0.828 0.048 0.138
BORON-D-mg/l 0.528 0.263 -0.34 -0.639 -0.069 0.436 -0.169 -0.015 -0.69
BORON-T-mg/l 0.551 0.247 -0.304 -0.635 -0.042 0.491 -0.129 -0.018 -0.719
BROMIDE-D-mg/l 0.539 -0.233 -0.074 0.17 0.111 0.641 -0.071 -0.106 0.072
CADMIUM-D-mg/l 0.622 0.135 0.187 0.314 -0.09 0.579 0.503 -0.021 0.149
CADMIUM-T-mg/l 0.591 0.327 0.319 0.331 -0.004 0.624 0.593 0.058 0.132
CALCIUM-T-mg/l 0.901 -0.294 -0.063 0.07 0.144 0.943 0.038 -0.2 0.015
CARBON, DISSOLVED ORGANIC-D-mg/l -0.006 0.659 0.406 0.089 -0.158 0.111 -0.143 0.759 0.061
CHLORIDE-D-mg/l 0.763 -0.117 0.108 0.102 -0.127 0.775 0.386 0.012 0.102
CHROMIUM-D-mg/l -0.154 0.2 -0.511 -0.268 0.166 -0.204 -0.231 0.236 -0.348
CHROMIUM-T-mg/l -0.189 0.657 0.157 -0.15 0.454 -0.248 -0.266 -0.159 -0.625
COBALT-D-mg/l 0.453 0.252 -0.017 -0.723 0.026 0.478 0.022 0.029 -0.734
COBALT-T-mg/l 0.435 0.422 0.144 -0.658 0.094 0.473 0.06 0.115 -0.772
CONDUCTIVITY, LAB-N-us/cm 0.919 -0.267 0.01 0.093 0.106 0.945 0.078 -0.15 0.039
COPPER-D-mg/l 0.028 0.162 -0.326 0.2 0.09 0.006 -0.051 0.011 0.08
COPPER-T-mg/l 0.225 0.782 -0.174 0.131 0.103 0.448 -0.316 -0.148 0.092
FLUORIDE-D-mg/l 0.254 -0.36 -0.078 0.278 0.401 0.184 0.053 -0.62 0.271
Hardness, Total or Dissolved CaCO3-N-mg/l 0.912 -0.262 -0.033 0.1 0.117 0.948 0.026 -0.183 0.023
IRON-D-mg/l 0.129 0.658 -0.393 0.107 -0.132 0.526 -0.828 0.048 0.138
IRON-T-mg/l 0.004 0.695 0.451 0.063 0.423 0.368 0.18 -0.078 -0.52
LEAD-D-mg/l 0.298 0.407 -0.594 0.048 -0.043 0.31 -0.25 -0.064 -0.069
LEAD-T-mg/l 0.052 0.787 0.2 0.118 0.296 0.289 -0.086 -0.022 -0.261
LITHIUM-D-mg/l 0.918 -0.096 0.127 0.159 -0.07 0.888 0.295 -0.102 0.088
LITHIUM-T-mg/l 0.92 -0.087 0.133 0.158 -0.056 0.888 0.294 -0.11 0.076
MAGNESIUM-T-mg/l 0.914 -0.223 0.008 0.142 0.085 0.937 0.086 -0.154 0.041
MANGANESE-D-mg/l 0.539 0.057 0.303 -0.151 0.173 0.594 0.359 -0.255 -0.21
MANGANESE-T-mg/l 0.369 0.33 0.58 -0.098 0.33 0.566 0.503 -0.086 -0.325
MERCURY-D-mg/l 0.101 -0.044 -0.113 -0.02 -0.195 n/a n/a n/a n/a
MERCURY-T-mg/l -0.08 0.395 -0.052 0.2 0.285 -0.006 0.091 0.642 -0.203
MOLYBDENUM-D-mg/l 0.695 -0.049 0.102 -0.035 -0.194 0.642 0.236 0.087 0.241
MOLYBDENUM-T-mg/l 0.527 -0.119 0.094 0.03 -0.17 0.399 0.242 -0.086 0.311
NICKEL-D-mg/l 0.868 0.102 0.088 -0.288 -0.009 0.838 0.066 0.165 -0.245
NICKEL-T-mg/l 0.867 0.173 0.151 -0.261 0.015 0.848 0.097 0.168 -0.244
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.853 -0.119 0.194 0.304 0.005 0.827 0.364 0.002 0.195
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.733 0.01 0.237 -0.104 -0.239 0.677 0.195 0.401 0.179
NITROGEN, AMMONIA (AS N)-N-mg/l 0.207 0.14 0.289 -0.286 -0.4 0.143 0.219 0.349 0.299
ORTHO-PHOSPHATE-N-mg/l -0.25 0.348 0.247 0.218 -0.357 -0.057 -0.094 0.312 0.275
pH, LAB-N-ph units -0.021 -0.151 0.28 -0.105 -0.017 -0.142 0.309 0.425 -0.203
PHOSPHORUS-N-mg/l -0.091 0.748 0.397 0.114 -0.046 0.16 0.203 0.631 -0.131
POTASSIUM-T-mg/l 0.935 0.078 0.2 0.108 -0.127 0.927 0.252 0.183 0.026
SELENIUM-D-mg/l 0.824 -0.143 0.131 0.432 0.051 0.834 0.248 -0.043 0.257
SELENIUM-T-mg/l 0.801 -0.149 0.124 0.426 0.048 0.741 0.248 -0.081 0.291
SILVER-D-mg/l 0.301 0.477 -0.711 0.023 -0.094 0.526 -0.828 0.048 0.138
SILVER-T-mg/l 0.225 0.731 -0.367 0.111 0.031 0.526 -0.828 0.048 0.138
SODIUM-T-mg/l 0.723 -0.1 0.09 -0.372 -0.031 0.606 0.371 -0.126 -0.402
STRONTIUM-D-mg/l 0.465 -0.312 -0.087 -0.621 0.317 0.37 -0.074 -0.442 -0.543
STRONTIUM-T-mg/l 0.472 -0.315 -0.096 -0.617 0.318 0.399 -0.057 -0.47 -0.534
SULFATE (AS SO4)-D-mg/l 0.9 -0.267 0.043 0.099 0.113 0.902 0.168 -0.192 0.005
THALLIUM-D-mg/l 0.518 0.416 -0.497 -0.337 -0.098 0.546 -0.663 0.16 -0.019
THALLIUM-T-mg/l 0.416 0.735 -0.089 -0.28 0.087 0.529 -0.548 0.21 -0.311
TIN-D-mg/l 0.296 0.475 -0.716 0.042 -0.09 0.526 -0.828 0.048 0.138
TIN-T-mg/l 0.262 0.483 -0.688 0.033 -0.047 0.434 -0.764 0.022 0.144
TITANIUM-D-mg/l 0.199 -0.079 -0.2 0.321 0.26 n/a n/a n/a n/a
TITANIUM-T-mg/l 0.182 0.022 -0.114 0.326 0.315 n/a n/a n/a n/a
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.915 -0.269 0.005 0.094 0.099 0.948 0.073 -0.169 0.028
TOTAL KJELDAHL NITROGEN-N-mg/l 0.322 0.226 0.507 -0.066 -0.233 0.255 0.31 0.369 -0.278
TOTAL ORGANIC CARBON-T-mg/l 0.006 0.694 0.444 0.085 -0.099 0.106 -0.076 0.755 -0.043
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.014 0.65 0.459 0.036 0.313 0.157 -0.009 0.283 -0.312
TURBIDITY, LAB-N-ntu -0.01 0.685 0.54 0.031 0.181 0.116 0.045 0.481 -0.348
URANIUM-D-mg/l 0.878 -0.281 0.016 0.102 0.218 0.882 0.105 -0.266 0.082
URANIUM-T-mg/l 0.881 -0.267 0.024 0.103 0.225 0.879 0.118 -0.271 0.072
VANADIUM-D-mg/l 0.205 0.553 -0.497 0.239 -0.383 0.355 -0.14 0.767 0.326
VANADIUM-T-mg/l 0.065 0.845 0.019 0.259 -0.025 0.348 -0.088 0.795 0.235
ZINC-D-mg/l 0.329 0.103 -0.212 0.161 0.187 0.495 0.236 -0.216 0.096
ZINC-T-mg/l 0.371 0.462 -0.044 0.072 0.153 0.399 -0.076 -0.233 0.083
Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples.
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between -0.6 and 0.6.

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; ntu = nephelometric turbidity units; PC = principle component; "-T-" = total 
concentration; µg/l = micrograms per litre.

Component Loadings by Water Quality Parameter

Percent of Total Variance Explained

2019 Dataset2015 to 2019 Dataset
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Table E-2: PCA Results for P. subcapitata Tests
Appendix E: Principal Component Analysis 19135196/3500/3502

PC1 PC2 PC3 PC4 PC5 PC1 PC2 PC3 PC4

28.4 17.1 10.0 6.7 5.2 33.2 14.4 11.5 8.19

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.743 -0.4 -0.133 -0.012 0.139 0.811 -0.084 -0.32 0.032
ALUMINUM-D-mg/l -0.207 0.632 0.258 0.139 -0.06 -0.226 -0.095 0.254 -0.18
ALUMINUM-T-mg/l -0.167 0.712 0.441 -0.001 0.382 -0.083 -0.071 0.371 -0.682
ANTIMONY-D-mg/l 0.787 0.259 -0.032 -0.068 -0.301 0.725 0.111 0.43 0.167
ANTIMONY-T-mg/l 0.773 0.277 0.048 -0.022 -0.263 0.752 0.158 0.4 0.138
ARSENIC-D-mg/l 0.214 0.63 -0.092 -0.19 -0.489 0.146 -0.078 0.832 -0.035
ARSENIC-T-mg/l 0.168 0.823 0.218 -0.114 -0.087 0.214 -0.033 0.821 -0.202
BARIUM-D-mg/l 0.29 -0.008 0.138 0.256 -0.612 0.142 0.625 0.484 0.282
BARIUM-T-mg/l 0.308 0.058 0.145 0.264 -0.58 0.179 0.602 0.507 0.263
BERYLLIUM-D-mg/l 0.075 0.308 -0.51 0.324 0.275 0.53 -0.828 0.04 0.122
BERYLLIUM-T-mg/l 0.068 0.376 -0.457 0.335 0.322 0.53 -0.828 0.04 0.122
BISMUTH-D-mg/l 0.141 0.21 -0.612 0.223 0.037 0.53 -0.828 0.04 0.122
BISMUTH-T-mg/l 0.13 0.212 -0.597 0.226 0.055 0.53 -0.828 0.04 0.122
BORON-D-mg/l 0.53 0.264 -0.355 -0.635 -0.063 0.455 -0.161 -0.025 -0.656
BORON-T-mg/l 0.554 0.248 -0.319 -0.63 -0.036 0.511 -0.118 -0.032 -0.693
BROMIDE-D-mg/l 0.543 -0.237 -0.071 0.153 0.107 0.645 -0.071 -0.112 0.034
CADMIUM-D-mg/l 0.625 0.131 0.197 0.299 -0.089 0.576 0.507 -0.019 0.151
CADMIUM-T-mg/l 0.596 0.322 0.329 0.314 -0.003 0.624 0.595 0.062 0.114
CALCIUM-T-mg/l 0.901 -0.296 -0.061 0.07 0.142 0.942 0.045 -0.205 0.026
CARBON, DISSOLVED ORGANIC-D-mg/l 0 0.658 0.414 0.068 -0.16 0.123 -0.152 0.763 0.03
CHLORIDE-D-mg/l 0.763 -0.121 0.11 0.097 -0.127 0.774 0.387 0.014 0.113
CHROMIUM-D-mg/l -0.156 0.214 -0.518 -0.243 0.174 -0.203 -0.23 0.239 -0.331
CHROMIUM-T-mg/l -0.194 0.659 0.157 -0.131 0.465 -0.252 -0.263 -0.174 -0.621
COBALT-D-mg/l 0.459 0.244 -0.042 -0.723 0.029 0.483 0.026 0.019 -0.756
COBALT-T-mg/l 0.442 0.421 0.128 -0.655 0.099 0.485 0.07 0.102 -0.767
CONDUCTIVITY, LAB-N-us/cm 0.92 -0.273 0.011 0.089 0.102 0.946 0.085 -0.159 0.04
COPPER-D-mg/l 0.03 0.164 -0.325 0.223 0.095 0.015 -0.048 0.003 0.043
COPPER-T-mg/l 0.231 0.786 -0.164 0.117 0.108 0.449 -0.315 -0.152 0.055
FLUORIDE-D-mg/l 0.248 -0.368 -0.079 0.324 0.397 0.178 0.055 -0.619 0.292
Hardness, Total or Dissolved CaCO3-N-mg/l 0.912 -0.265 -0.03 0.099 0.115 0.947 0.032 -0.186 0.031
IRON-D-mg/l 0.134 0.662 -0.385 0.104 -0.132 0.53 -0.828 0.04 0.122
IRON-T-mg/l 0.008 0.694 0.454 0.052 0.427 0.383 0.193 -0.096 -0.548
LEAD-D-mg/l 0.302 0.409 -0.59 0.052 -0.044 0.31 -0.247 -0.068 -0.116
LEAD-T-mg/l 0.056 0.786 0.207 0.103 0.301 0.289 -0.083 -0.025 -0.32
LITHIUM-D-mg/l 0.918 -0.101 0.132 0.153 -0.07 0.885 0.301 -0.105 0.092
LITHIUM-T-mg/l 0.919 -0.092 0.138 0.151 -0.056 0.885 0.299 -0.113 0.08
MAGNESIUM-T-mg/l 0.914 -0.226 0.012 0.139 0.082 0.935 0.092 -0.157 0.044
MANGANESE-D-mg/l 0.54 0.043 0.299 -0.148 0.173 0.594 0.37 -0.264 -0.207
MANGANESE-T-mg/l 0.37 0.319 0.58 -0.109 0.334 0.571 0.519 -0.1 -0.342
MERCURY-D-mg/l 0.1 -0.045 -0.114 -0.012 -0.196 n/a n/a n/a n/a
MERCURY-T-mg/l -0.076 0.396 -0.045 0.185 0.288 -0.001 0.083 0.642 -0.282
MOLYBDENUM-D-mg/l 0.696 -0.052 0.104 -0.05 -0.189 0.647 0.233 0.09 0.231
MOLYBDENUM-T-mg/l 0.524 -0.121 0.096 0.009 -0.167 0.394 0.236 -0.082 0.295
NICKEL-D-mg/l 0.875 0.093 0.081 -0.27 -0.008 0.853 0.079 0.153 -0.188
NICKEL-T-mg/l 0.873 0.164 0.146 -0.247 0.018 0.861 0.11 0.159 -0.198
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.853 -0.123 0.202 0.299 0.005 0.824 0.367 0.001 0.207
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.737 -0.002 0.236 -0.118 -0.241 0.688 0.192 0.404 0.145
NITROGEN, AMMONIA (AS N)-N-mg/l 0.204 0.132 0.286 -0.285 -0.403 0.144 0.217 0.35 0.267
ORTHO-PHOSPHATE-N-mg/l -0.251 0.354 0.258 0.216 -0.359 -0.061 -0.107 0.341 0.291
pH, LAB-N-ph units -0.026 -0.161 0.275 -0.09 -0.018 -0.142 0.32 0.422 -0.2
PHOSPHORUS-N-mg/l -0.085 0.751 0.404 0.089 -0.046 0.167 0.197 0.642 -0.151
POTASSIUM-T-mg/l 0.936 0.075 0.206 0.094 -0.126 0.927 0.256 0.18 0.031
SELENIUM-D-mg/l 0.827 -0.146 0.143 0.423 0.047 0.834 0.25 -0.042 0.244
SELENIUM-T-mg/l 0.829 -0.139 0.139 0.425 0.052 0.83 0.252 -0.039 0.254
SILVER-D-mg/l 0.306 0.481 -0.707 0.031 -0.096 0.53 -0.828 0.04 0.122
SILVER-T-mg/l 0.231 0.734 -0.358 0.108 0.034 0.53 -0.828 0.04 0.122
SODIUM-T-mg/l 0.73 -0.106 0.081 -0.359 -0.028 0.629 0.4 -0.137 -0.332
STRONTIUM-D-mg/l 0.465 -0.32 -0.105 -0.611 0.328 0.389 -0.061 -0.47 -0.481
STRONTIUM-T-mg/l 0.473 -0.322 -0.114 -0.606 0.33 0.419 -0.043 -0.5 -0.472
SULFATE (AS SO4)-D-mg/l 0.9 -0.27 0.046 0.109 0.111 0.903 0.178 -0.196 0.036
THALLIUM-D-mg/l 0.533 0.422 -0.532 -0.284 -0.103 0.599 -0.696 0.146 0.027
THALLIUM-T-mg/l 0.425 0.749 -0.1 -0.241 0.091 0.616 -0.608 0.215 -0.227
TIN-D-mg/l 0.301 0.479 -0.712 0.05 -0.092 0.53 -0.828 0.04 0.122
TIN-T-mg/l 0.266 0.487 -0.684 0.04 -0.048 0.437 -0.766 0.016 0.117
TITANIUM-D-mg/l 0.2 -0.08 -0.195 0.332 0.251 n/a n/a n/a n/a
TITANIUM-T-mg/l 0.183 0.022 -0.107 0.334 0.308 n/a n/a n/a n/a
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.916 -0.271 0.008 0.091 0.098 0.948 0.079 -0.171 0.035
TOTAL KJELDAHL NITROGEN-N-mg/l 0.322 0.219 0.512 -0.042 -0.236 0.263 0.329 0.372 -0.221
TOTAL ORGANIC CARBON-T-mg/l 0.012 0.692 0.451 0.067 -0.099 0.118 -0.079 0.752 -0.073
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.008 0.653 0.464 0.017 0.319 0.184 -0.012 0.282 -0.376
TURBIDITY, LAB-N-ntu -0.006 0.683 0.545 0.01 0.187 0.129 0.043 0.478 -0.447
URANIUM-D-mg/l 0.877 -0.285 0.018 0.11 0.216 0.88 0.111 -0.269 0.098
URANIUM-T-mg/l 0.88 -0.271 0.026 0.11 0.223 0.877 0.124 -0.274 0.088
VANADIUM-D-mg/l 0.21 0.558 -0.487 0.239 -0.387 0.36 -0.151 0.772 0.313
VANADIUM-T-mg/l 0.072 0.851 0.034 0.241 -0.021 0.354 -0.1 0.799 0.216
ZINC-D-mg/l 0.334 0.094 -0.216 0.153 0.186 0.496 0.237 -0.219 0.07
ZINC-T-mg/l 0.376 0.456 -0.043 0.061 0.156 0.399 -0.077 -0.238 0.045
Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples.
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between -0.6 and 0.6.

2015 to 2019 Dataset 2019 Dataset

Percent of Total Variance Explained

Component Loadings by Water Quality Parameter

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; ntu = nephelometric turbidity units; PC = principle component; "-T-" = total 
concentration; µg/l = micrograms per litre.

Golder Associates Ltd. 2



Table E-3: PCA Results for H. azteca  Tests
Appendix E: Principal Component Analysis 19135196/3500/3502

PC1 PC2 PC3 PC4 PC1 PC2 PC3 PC4 PC5 PC6

30.3 17.7 8.6 6.0 32.2 12.1 11.2 8.4 6.8 5.54

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.824 -0.349 0.014 0.051 0.817 -0.18 -0.295 -0.265 0.178 0.154
ALUMINUM-D-mg/l -0.218 0.64 0.049 0.059 -0.119 -0.432 0.266 0.268 0.494 -0.244
ALUMINUM-T-mg/l -0.071 0.9 0.11 0.019 -0.054 -0.56 0.015 0.52 0.335 0.253
ANTIMONY-D-mg/l 0.838 0.108 -0.019 -0.032 0.783 0.031 0.214 0.249 -0.211 -0.276
ANTIMONY-T-mg/l 0.856 0.132 0.012 -0.013 0.8 0.071 0.215 0.217 -0.215 -0.249
ARSENIC-D-mg/l 0.168 0.369 -0.545 -0.107 0.163 0.157 0.041 0.639 -0.468 0.105
ARSENIC-T-mg/l 0.101 0.779 -0.313 0.011 0.131 0.043 0.059 0.693 -0.432 -0.048
BARIUM-D-mg/l 0.36 -0.372 0.341 -0.144 0.329 0.372 0.675 0.187 0.021 0.337
BARIUM-T-mg/l 0.371 -0.283 0.366 -0.145 0.348 0.366 0.663 0.226 -0.002 0.329
BERYLLIUM-D-mg/l 0.064 0.143 0.331 -0.745 -0.452 0.748 0.151 0.207 0.372 0.096
BERYLLIUM-T-mg/l 0.082 0.359 0.327 -0.656 0.013 0.803 -0.226 -0.108 -0.318 0.188
BISMUTH-D-mg/l 0.15 0.117 0.24 -0.498 0.452 -0.748 -0.151 -0.207 -0.372 -0.096
BISMUTH-T-mg/l 0.086 0.137 0.263 -0.68 -0.452 0.748 0.151 0.207 0.372 0.096
BORON-D-mg/l 0.404 0.183 -0.755 -0.295 0.171 0.21 -0.627 0.561 0.125 -0.262
BORON-T-mg/l 0.478 0.174 -0.734 -0.29 0.309 0.218 -0.552 0.606 0.069 -0.199
BROMIDE-D-mg/l 0.632 -0.17 0.12 -0.157 0.649 -0.043 0.142 0.074 -0.006 -0.17
CADMIUM-D-mg/l 0.629 0.175 0.28 0.185 0.68 0.409 0.223 -0.059 0.233 -0.423
CADMIUM-T-mg/l 0.569 0.445 0.332 0.265 0.709 0.308 0.283 -0.042 0.281 -0.37
CALCIUM-T-mg/l 0.937 -0.212 0.088 0.02 0.951 -0.062 -0.123 -0.147 0.094 0.132
CARBON, DISSOLVED ORGANIC-D-mg/l 0.02 0.731 0.222 0.004 0.234 -0.344 0.582 0.267 -0.369 0.183
CHLORIDE-D-mg/l 0.825 -0.086 -0.021 -0.058 0.805 0.283 0.115 0.09 -0.024 -0.272
CHROMIUM-D-mg/l -0.372 0.035 -0.572 -0.105 -0.663 0.074 -0.428 0.269 -0.104 -0.055
CHROMIUM-T-mg/l -0.102 0.789 -0.074 0.142 -0.361 -0.519 -0.485 0.192 0.207 -0.126
COBALT-D-mg/l 0.412 0.35 -0.649 -0.23 0.292 0.099 -0.461 0.575 0.16 0.22
COBALT-T-mg/l 0.424 0.547 -0.583 -0.154 0.387 0.143 -0.498 0.625 0.101 0.208
CONDUCTIVITY, LAB-N-us/cm 0.953 -0.18 0.09 0.038 0.959 -0.05 -0.09 -0.132 0.092 0.137
COPPER-D-mg/l -0.009 0.173 -0.023 -0.228 0.039 -0.031 -0.09 0.129 -0.151 -0.225
COPPER-T-mg/l -0.028 0.825 0.034 0.156 -0.34 0.362 -0.394 -0.204 0.101 0.271
FLUORIDE-D-mg/l 0.125 -0.191 0.35 0.134 -0.048 0.267 -0.104 -0.414 0.242 0.057
Hardness, Total or Dissolved CaCO3-N-mg/l 0.941 -0.193 0.103 0.049 0.951 -0.085 -0.114 -0.152 0.082 0.145
IRON-D-mg/l -0.175 0.402 0.059 0.12 -0.211 -0.126 0.306 0.219 0.674 0.025
IRON-T-mg/l 0.071 0.908 0.187 0.135 0.319 -0.344 0.03 0.295 0.598 -0.109
LEAD-D-mg/l 0.204 0.002 0.024 0.229 0.452 -0.748 -0.151 -0.207 -0.372 -0.096
LEAD-T-mg/l -0.025 0.898 0.102 0.18 -0.134 -0.48 0.078 -0.062 0.486 -0.172
LITHIUM-D-mg/l 0.925 -0.108 0.153 0.102 0.906 0.207 0.008 -0.191 0.036 0.057
LITHIUM-T-mg/l 0.928 -0.086 0.151 0.111 0.908 0.199 0.005 -0.195 0.05 0.05
MAGNESIUM-T-mg/l 0.948 -0.162 0.123 0.061 0.948 -0.041 -0.095 -0.167 0.086 0.164
MANGANESE-D-mg/l 0.732 0.233 -0.009 -0.079 0.745 0.163 -0.257 -0.078 0.255 0.071
MANGANESE-T-mg/l 0.538 0.607 0.081 0.09 0.692 0.015 -0.146 0.078 0.504 0.07
MERCURY-D-mg/l 0.079 0.095 0.284 -0.614 n/a n/a n/a n/a n/a n/a
MERCURY-T-mg/l 0.016 0.584 0.408 -0.488 0.169 -0.291 0.586 0.254 0.225 -0.028
MOLYBDENUM-D-mg/l 0.737 -0.13 -0.052 0.119 0.666 0.234 0.159 0.033 -0.317 -0.448
MOLYBDENUM-T-mg/l 0.54 -0.162 0.025 0.136 0.384 0.222 0.133 -0.225 -0.176 -0.11
NICKEL-D-mg/l 0.887 0.221 -0.252 -0.094 0.845 0.034 -0.187 0.343 -0.126 -0.16
NICKEL-T-mg/l 0.883 0.304 -0.228 -0.06 0.865 0.058 -0.175 0.331 -0.114 -0.124
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.892 -0.063 0.312 0.09 0.876 0.16 0.21 -0.15 0.152 0.183
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.83 0.105 -0.026 -0.158 0.724 0.044 0.351 0.15 -0.205 0.289
NITROGEN, AMMONIA (AS N)-N-mg/l 0.296 0.032 -0.194 0.253 0.448 0.009 0.549 0.092 0.183 0.088
ORTHO-PHOSPHATE-N-mg/l -0.366 0.26 -0.003 0.189 -0.094 -0.108 0.358 0.209 -0.051 -0.432
pH, LAB-N-ph units -0.093 0.173 0.227 -0.307 -0.143 0.199 0.053 0.221 -0.116 0.487
PHOSPHORUS-N-mg/l -0.068 0.811 0.138 0.172 0.177 -0.231 0.554 0.506 0.108 0.007
POTASSIUM-T-mg/l 0.968 0.067 0.093 0.035 0.963 0.091 0.094 0.038 -0.018 0.164
SELENIUM-D-mg/l 0.851 -0.144 0.419 0.175 0.865 0.07 0.179 -0.332 0.111 0.245
SELENIUM-T-mg/l 0.852 -0.138 0.423 0.165 0.867 0.078 0.18 -0.331 0.107 0.241
SILVER-D-mg/l -0.017 0.222 -0.1 -0.129 -0.225 0.868 -0.074 -0.007 -0.048 0.221
SILVER-T-mg/l -0.061 0.592 0.161 0.27 -0.333 0.031 0.277 0.323 0.505 -0.178
SODIUM-T-mg/l 0.694 0.047 -0.511 -0.144 0.613 0.405 -0.327 0.347 0.011 -0.143
STRONTIUM-D-mg/l 0.59 -0.088 -0.69 -0.072 0.383 0.183 -0.752 0.284 -0.054 -0.063
STRONTIUM-T-mg/l 0.592 -0.091 -0.681 -0.085 0.388 0.192 -0.743 0.282 -0.059 -0.06
SULFATE (AS SO4)-D-mg/l 0.943 -0.15 0.099 0.025 0.924 -0.001 -0.093 -0.114 0.172 0.194
THALLIUM-D-mg/l 0.502 0.183 -0.458 -0.006 0.499 -0.487 -0.295 0.228 -0.332 0.056
THALLIUM-T-mg/l 0.362 0.723 -0.29 0.05 0.528 -0.314 -0.337 0.248 -0.371 -0.013
TIN-D-mg/l 0.027 0.229 -0.175 -0.113 -0.025 0.074 -0.33 0.422 0.355 0.245
TIN-T-mg/l 0.094 0.065 -0.136 -0.097 -0.111 0.28 -0.286 0.017 -0.013 0.047
TITANIUM-D-mg/l 0.217 0.049 0.259 -0.499 n/a n/a n/a n/a n/a n/a
TITANIUM-T-mg/l 0.067 0.395 0.1 -0.507 -0.38 0.856 0.058 0.123 0.205 0.16
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.948 -0.191 0.087 0.049 0.956 -0.05 -0.091 -0.143 0.082 0.134
TOTAL KJELDAHL NITROGEN-N-mg/l 0.366 0.267 -0.093 0.254 0.112 -0.146 -0.113 0.456 0.001 0.437
TOTAL ORGANIC CARBON-T-mg/l 0.044 0.771 0.273 0.066 0.225 -0.313 0.597 0.302 -0.19 0.152
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.008 0.866 0.15 0.161 0.079 -0.575 0.03 0.153 0.341 0.306
TURBIDITY, LAB-N-ntu 0.102 0.896 0.142 0.11 0.303 -0.674 0.073 0.339 0.258 0.263
URANIUM-D-mg/l 0.924 -0.158 0.107 0.128 0.896 0.023 -0.136 -0.255 0.11 0.115
URANIUM-T-mg/l 0.927 -0.139 0.107 0.129 0.9 0.031 -0.142 -0.247 0.11 0.106
VANADIUM-D-mg/l 0.131 0.167 0.212 -0.469 0.159 0.449 0.574 0.309 -0.432 0.068
VANADIUM-T-mg/l 0 0.85 0.204 0.094 0.029 0.132 0.827 0.367 -0.18 -0.113
ZINC-D-mg/l 0.284 0.208 0.153 -0.288 0.461 0.4 0.028 -0.015 0.144 -0.682
ZINC-T-mg/l 0.224 0.639 0.052 0.269 0.39 0.098 0.118 -0.046 0.342 -0.73
Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples.
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between -0.6 and 0.6.

2015 to 2019 Dataset 2019 Dataset

Percent of Total Variance Explained

Component Loadings by Water Quality Parameter

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; ntu = nephelometric turbidity units; PC = principle 
component; "-T-" = total concentration; µg/l = micrograms per litre.
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Table E-4: PCA Results for O. mykiss  Tests
Appendix E: Principal Component Analysis 19135196/3500/3502

PC1 PC2 PC3 PC1 PC2 PC3 PC4 PC5

29.2 20.6 7.4 33.7 14.9 10.4 7.6 6.25

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.851 -0.096 -0.084 0.818 -0.304 0.322 0.215 0.196
ALUMINUM-D-mg/l -0.498 0.509 -0.023 -0.422 0.422 -0.133 -0.247 0.066
ALUMINUM-T-mg/l -0.583 0.691 0.185 -0.516 0.703 0.276 0.33 0.084
ANTIMONY-D-mg/l 0.679 0.365 0.006 0.631 0.339 -0.374 -0.274 -0.137
ANTIMONY-T-mg/l 0.677 0.439 0.134 0.71 0.288 -0.358 -0.154 -0.198
ARSENIC-D-mg/l -0.141 0.554 -0.161 -0.116 0.402 -0.413 -0.469 0.39
ARSENIC-T-mg/l -0.406 0.83 0.117 -0.295 0.785 -0.171 -0.174 0.142
BARIUM-D-mg/l 0.437 -0.135 0.354 0.517 0.022 -0.553 0.149 0.51
BARIUM-T-mg/l 0.385 -0.003 0.379 0.497 0.067 -0.541 0.14 0.53
BERYLLIUM-D-mg/l 0.015 0.058 -0.276 n/a n/a n/a n/a n/a
BERYLLIUM-T-mg/l -0.164 0.359 -0.108 0.071 0.161 0.26 -0.12 -0.073
BISMUTH-D-mg/l 0.03 0.376 -0.552 n/a n/a n/a n/a n/a
BISMUTH-T-mg/l 0.008 0.335 -0.495 n/a n/a n/a n/a n/a
BORON-D-mg/l 0.363 0.389 -0.606 0.244 0.102 0.374 -0.532 0.295
BORON-T-mg/l 0.418 0.361 -0.501 0.374 0.175 0.41 -0.502 0.317
BROMIDE-D-mg/l 0.671 0.016 -0.105 0.629 0.108 -0.069 -0.222 0.261
CADMIUM-D-mg/l 0.575 0.393 0.341 0.742 0.339 -0.141 -0.231 -0.421
CADMIUM-T-mg/l 0.231 0.685 0.462 0.598 0.582 -0.098 -0.053 -0.44
CALCIUM-T-mg/l 0.937 0.094 -0.031 0.952 -0.068 0.178 0.173 0.11
CARBON, DISSOLVED ORGANIC-D-mg/l -0.421 0.58 0.246 -0.352 0.589 -0.429 0.063 0.123
CHLORIDE-D-mg/l 0.723 0.217 0.043 0.786 0.129 -0.21 -0.292 -0.184
CHROMIUM-D-mg/l -0.362 0.062 -0.604 -0.57 -0.116 0.453 -0.399 0.037
CHROMIUM-T-mg/l -0.629 0.646 0.053 -0.608 0.426 0.587 0.092 -0.027
COBALT-D-mg/l 0.216 0.469 -0.463 0.184 0.302 0.583 -0.347 0.389
COBALT-T-mg/l -0.029 0.781 -0.194 0.175 0.612 0.502 -0.246 0.35
CONDUCTIVITY, LAB-N-us/cm 0.956 0.129 0.01 0.96 0.017 0.138 0.192 0.064
COPPER-D-mg/l -0.138 0.168 -0.074 -0.174 0.47 -0.026 -0.03 -0.582
COPPER-T-mg/l -0.456 0.745 0.065 -0.525 0.119 0.335 -0.195 0.187
FLUORIDE-D-mg/l 0.319 -0.369 0.264 0.194 -0.334 0.245 0.357 -0.535
Hardness, Total or Dissolved CaCO3-N-mg/l 0.947 0.107 -0.015 0.954 -0.029 0.158 0.184 0.104
IRON-D-mg/l -0.094 0.469 -0.17 0.213 0.281 0.034 -0.165 -0.26
IRON-T-mg/l -0.48 0.762 0.24 -0.253 0.802 0.342 0.335 -0.072
LEAD-D-mg/l 0.044 0.455 -0.333 0.122 0.3 0.014 0.396 -0.106
LEAD-T-mg/l -0.463 0.752 0.174 -0.338 0.6 0.356 0.393 0.04
LITHIUM-D-mg/l 0.891 0.24 0.218 0.925 0.091 -0.019 0.112 -0.068
LITHIUM-T-mg/l 0.882 0.279 0.23 0.924 0.104 -0.002 0.118 -0.078
MAGNESIUM-T-mg/l 0.932 0.156 0.04 0.945 0.005 0.138 0.205 0.079
MANGANESE-D-mg/l 0.414 0.484 0.019 0.726 0.305 0.257 -0.045 0.081
MANGANESE-T-mg/l -0.151 0.753 0.245 0.269 0.75 0.368 0.272 -0.15
MERCURY-D-mg/l 0.012 -0.051 -0.176 n/a n/a n/a n/a n/a
MERCURY-T-mg/l -0.438 0.46 0.066 -0.529 0.767 -0.072 0.157 -0.101
MOLYBDENUM-D-mg/l 0.746 0.07 0.035 0.721 0.071 -0.321 -0.303 -0.257
MOLYBDENUM-T-mg/l 0.556 0.002 0.079 0.479 -0.086 -0.175 0.063 -0.215
NICKEL-D-mg/l 0.71 0.534 -0.136 0.756 0.446 0.057 -0.317 -0.049
NICKEL-T-mg/l 0.592 0.723 -0.037 0.749 0.519 0.102 -0.261 -0.033
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.844 0.27 0.346 0.895 0.16 -0.121 0.268 0.001
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.671 0.325 -0.053 0.618 0.281 -0.44 0.037 0.353
NITROGEN, AMMONIA (AS N)-N-mg/l 0.315 0.116 -0.179 0.363 0.358 -0.183 0.007 0.042
ORTHO-PHOSPHATE-N-mg/l -0.331 0.251 0.211 -0.159 0.173 -0.675 -0.381 0.17
pH, LAB-N-ph units 0.104 -0.084 0.143 0.185 -0.029 0.052 0.163 0.615
PHOSPHORUS-N-mg/l -0.497 0.719 0.303 -0.263 0.793 -0.176 0.232 0.147
POTASSIUM-T-mg/l 0.82 0.492 0.179 0.916 0.302 -0.103 0.086 0.154
SELENIUM-D-mg/l 0.834 0.182 0.35 0.887 0.076 -0.066 0.354 -0.006
SELENIUM-T-mg/l 0.834 0.184 0.347 0.887 0.071 -0.068 0.357 -0.005
SILVER-D-mg/l 0.078 0.43 -0.598 n/a n/a n/a n/a n/a
SILVER-T-mg/l -0.35 0.651 0.072 -0.001 0.082 -0.006 -0.335 0.047
SODIUM-T-mg/l 0.696 0.345 -0.123 0.727 0.135 0.23 -0.383 -0.012
STRONTIUM-D-mg/l 0.469 0.072 -0.432 0.459 -0.137 0.646 -0.292 0.198
STRONTIUM-T-mg/l 0.47 0.081 -0.428 0.475 -0.157 0.642 -0.292 0.188
SULFATE (AS SO4)-D-mg/l 0.925 0.176 0.073 0.926 0.02 0.168 0.226 0.057
THALLIUM-D-mg/l 0.286 0.398 -0.633 0.179 -0.296 0.488 0.04 0.159
THALLIUM-T-mg/l -0.255 0.853 -0.161 -0.064 0.397 0.367 -0.595 0.14
TIN-D-mg/l 0.061 0.334 -0.344 0.004 0.406 0.419 -0.001 0.028
TIN-T-mg/l -0.104 0.284 -0.426 -0.25 0.022 0.085 -0.469 -0.301
TITANIUM-D-mg/l 0.035 0.08 -0.086 n/a n/a n/a n/a n/a
TITANIUM-T-mg/l -0.148 0.518 -0.185 n/a n/a n/a n/a n/a
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.952 0.143 0.007 0.962 0.007 0.119 0.164 0.099
TOTAL KJELDAHL NITROGEN-N-mg/l 0.002 0.533 0.242 -0.206 0.468 0.147 0.234 -0.078
TOTAL ORGANIC CARBON-T-mg/l -0.457 0.679 0.297 -0.337 0.709 -0.395 0.073 -0.043
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.448 0.745 0.167 -0.414 0.654 0.302 0.439 0.097
TURBIDITY, LAB-N-ntu -0.432 0.801 0.181 -0.391 0.815 0.228 0.288 -0.04
URANIUM-D-mg/l 0.916 0.117 0.059 0.914 -0.068 0.196 0.193 -0.071
URANIUM-T-mg/l 0.908 0.141 0.064 0.916 -0.065 0.208 0.183 -0.075
VANADIUM-D-mg/l 0.124 0.381 -0.335 0.179 0.293 -0.785 -0.211 0.205
VANADIUM-T-mg/l -0.427 0.766 0.2 -0.112 0.59 -0.277 -0.015 0.201
ZINC-D-mg/l 0.302 0.293 -0.068 0.554 0.156 0.023 -0.525 -0.532
ZINC-T-mg/l -0.014 0.69 0.11 0.295 0.28 0.108 -0.326 -0.671
Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples.
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between -0.6 and 0.6.

2015 to 2019 Dataset 2019 Dataset

Percent of Total Variance Explained

Component Loadings by Water Quality Parameter

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; ntu = nephelometric turbidity units; PC = principle component; "-T-" 
= total concentration; µg/l = micrograms per litre.
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Table E-5: PCA Results for P. promelas Tests
Appendix E: Principal Component Analysis 19135196/3500/3502

PC1 PC2 PC3 PC4 PC1 PC2 PC3 PC4 PC5

32.1 17.3 10.7 7.4 37.3 15.1 12.3 8.2 6.72

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.78 -0.459 0.07 0.091 0.835 -0.298 0.239 -0.027 0.165
ALUMINUM-D-mg/l -0.149 0.63 -0.074 0.055 -0.276 0 -0.461 0.643 0.273
ALUMINUM-T-mg/l 0.211 0.784 -0.444 -0.047 0.407 0.118 -0.538 0.436 0.277
ANTIMONY-D-mg/l 0.85 0.067 0.047 -0.137 0.739 0.271 -0.17 0.07 -0.425
ANTIMONY-T-mg/l 0.863 0.068 0.006 -0.111 0.744 0.283 -0.152 0.073 -0.403
ARSENIC-D-mg/l 0.253 0.436 0.306 -0.281 0.151 0.495 -0.355 -0.238 -0.512
ARSENIC-T-mg/l 0.259 0.757 -0.054 -0.226 0.188 0.386 -0.505 -0.125 -0.472
BARIUM-D-mg/l 0.231 -0.41 -0.255 0.212 0.299 0.818 -0.27 -0.249 0.11
BARIUM-T-mg/l 0.27 -0.364 -0.277 0.229 0.312 0.819 -0.273 -0.237 0.085
BERYLLIUM-D-mg/l 0.151 0.445 0.485 0.427 -0.621 0.676 0.301 0.196 0.133
BERYLLIUM-T-mg/l 0.157 0.697 0.011 0.242 -0.227 0.322 0.376 -0.622 0.028
BISMUTH-D-mg/l 0.218 0.405 0.741 0.413 -0.621 0.676 0.301 0.196 0.133
BISMUTH-T-mg/l 0.188 0.346 0.693 0.394 -0.621 0.676 0.301 0.196 0.133
BORON-D-mg/l 0.456 0.233 0.533 -0.555 0.04 0.019 0.478 0.547 -0.534
BORON-T-mg/l 0.472 0.218 0.394 -0.549 0.252 0.154 0.234 0.417 -0.383
BROMIDE-D-mg/l 0.618 -0.299 0.142 0.123 0.613 -0.052 0.376 0.426 -0.035
CADMIUM-D-mg/l 0.667 0.136 -0.377 0.104 0.697 0.411 0.244 0.296 0.047
CADMIUM-T-mg/l 0.654 0.31 -0.478 0.116 0.717 0.401 0.164 0.281 0.11
CALCIUM-T-mg/l 0.897 -0.353 0.039 0.111 0.942 -0.127 0.214 -0.016 0.139
CARBON, DISSOLVED ORGANIC-D-mg/l 0.265 0.666 -0.313 0.116 0.47 0.254 -0.765 -0.101 0.126
CHLORIDE-D-mg/l 0.807 -0.249 0.02 -0.052 0.813 0.404 0.256 0.169 0.043
CHROMIUM-D-mg/l -0.375 0.283 0.552 -0.199 -0.769 -0.348 0.267 0.186 -0.099
CHROMIUM-T-mg/l -0.007 0.783 -0.294 -0.132 -0.215 -0.667 -0.17 0.521 0.097
COBALT-D-mg/l 0.525 0.323 0.299 -0.607 0.328 0.107 0.295 0.359 -0.549
COBALT-T-mg/l 0.545 0.437 0.166 -0.583 0.469 0.172 0.313 0.308 -0.561
CONDUCTIVITY, LAB-N-us/cm 0.918 -0.317 0.006 0.125 0.946 -0.061 0.194 -0.025 0.171
COPPER-D-mg/l -0.112 -0.003 0.367 0.23 -0.621 0.676 0.301 0.196 0.133
COPPER-T-mg/l 0.103 0.307 0.098 0.358 -0.315 -0.099 0.714 -0.149 0.071
FLUORIDE-D-mg/l 0.084 -0.359 -0.162 0.39 -0.202 -0.097 0.408 -0.182 0.52
Hardness, Total or Dissolved CaCO3-N-mg/l 0.903 -0.328 0.008 0.131 0.943 -0.128 0.179 -0.041 0.174
IRON-D-mg/l 0.04 0.537 0.41 0.344 -0.411 0.225 -0.383 0.636 0.287
IRON-T-mg/l 0.284 0.759 -0.468 0.039 0.538 -0.009 -0.205 0.566 0.406
LEAD-D-mg/l 0.233 0.337 0.631 0.42 -0.621 0.676 0.301 0.196 0.133
LEAD-T-mg/l 0.144 0.814 -0.3 0.003 0.054 -0.595 -0.006 0.632 -0.048
LITHIUM-D-mg/l 0.9 -0.237 -0.096 0.14 0.884 0.147 0.287 -0.078 0.128
LITHIUM-T-mg/l 0.906 -0.222 -0.095 0.139 0.89 0.136 0.285 -0.07 0.128
MAGNESIUM-T-mg/l 0.912 -0.301 -0.011 0.157 0.931 -0.083 0.191 -0.072 0.2
MANGANESE-D-mg/l 0.77 0.094 -0.176 -0.17 0.735 0.101 0.318 0.309 0.092
MANGANESE-T-mg/l 0.639 0.386 -0.363 -0.118 0.698 0.172 0.145 0.36 0.195
MERCURY-D-mg/l -0.195 0.005 0.063 0.377 -0.621 0.676 0.301 0.196 0.133
MERCURY-T-mg/l 0.172 0.694 -0.435 -0.017 0.331 0.163 -0.599 0.341 -0.203
MOLYBDENUM-D-mg/l 0.719 -0.26 -0.013 -0.147 0.747 0.327 0.229 0.112 -0.276
MOLYBDENUM-T-mg/l 0.486 -0.303 -0.032 -0.008 0.426 0.233 0.277 -0.157 0.179
NICKEL-D-mg/l 0.929 0.117 0.115 -0.216 0.919 0.094 0.072 0.119 -0.3
NICKEL-T-mg/l 0.937 0.164 0.072 -0.195 0.931 0.129 0.085 0.085 -0.257
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.866 -0.221 -0.204 0.29 0.844 0.324 0.075 -0.149 0.273
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.865 -0.053 -0.027 -0.14 0.767 0.435 -0.192 -0.133 -0.168
NITROGEN, AMMONIA (AS N)-N-mg/l 0.358 0.04 0.093 -0.364 0.353 0.46 -0.233 -0.097 0.113
ORTHO-PHOSPHATE-N-mg/l -0.226 0.269 -0.209 -0.168 0.057 0.28 -0.41 0.188 -0.145
pH, LAB-N-ph units -0.225 -0.053 -0.288 0.002 -0.221 0.185 -0.113 -0.358 0.084
PHOSPHORUS-N-mg/l 0.136 0.704 -0.47 -0.028 0.361 0.501 -0.614 0.133 -0.126
POTASSIUM-T-mg/l 0.97 -0.094 -0.068 0.088 0.943 0.266 0.019 -0.09 0.011
SELENIUM-D-mg/l 0.806 -0.299 -0.256 0.396 0.845 0.127 0.087 -0.267 0.415
SELENIUM-T-mg/l 0.808 -0.296 -0.246 0.403 0.845 0.132 0.095 -0.272 0.408
SILVER-D-mg/l 0.272 0.368 0.737 0.384 -0.349 0.553 0.622 -0.283 -0.08
SILVER-T-mg/l 0.11 0.578 0.211 0.397 -0.491 0.336 -0.281 0.607 0.283
SODIUM-T-mg/l 0.695 0.004 0.257 -0.43 0.577 0.306 0.531 0.252 -0.129
STRONTIUM-D-mg/l 0.531 -0.151 0.425 -0.574 0.246 -0.294 0.709 0.148 -0.365
STRONTIUM-T-mg/l 0.533 -0.156 0.434 -0.561 0.223 -0.298 0.709 0.144 -0.367
SULFATE (AS SO4)-D-mg/l 0.912 -0.287 -0.025 0.144 0.89 -0.007 0.22 -0.031 0.285
THALLIUM-D-mg/l 0.643 0.163 0.47 -0.214 0.711 -0.409 -0.302 -0.19 -0.289
THALLIUM-T-mg/l 0.587 0.597 0.123 -0.238 0.652 -0.352 -0.182 -0.238 -0.427
TIN-D-mg/l 0.235 0.415 0.734 0.424 -0.621 0.676 0.301 0.196 0.133
TIN-T-mg/l 0.157 0.39 0.595 0.241 -0.366 0.313 0.025 0.212 -0.25
TITANIUM-D-mg/l -0.175 0.226 0.301 0.249 -0.621 0.676 0.301 0.196 0.133
TITANIUM-T-mg/l -0.071 0.351 0.23 0.131 -0.595 0.609 0.428 -0.26 -0.019
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.912 -0.323 0.012 0.125 0.945 -0.088 0.187 -0.034 0.176
TOTAL KJELDAHL NITROGEN-N-mg/l 0.692 0.039 -0.238 0.161 0.57 0.467 -0.147 -0.132 0.214
TOTAL ORGANIC CARBON-T-mg/l 0.29 0.676 -0.387 0.175 0.469 0.295 -0.652 0.043 0.101
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.312 0.704 -0.346 0.125 0.547 -0.203 -0.235 0.224 0.276
TURBIDITY, LAB-N-ntu 0.403 0.634 -0.427 0.074 0.603 0.015 -0.333 0.406 0.199
URANIUM-D-mg/l 0.889 -0.303 -0.038 0.146 0.853 -0.091 0.287 -0.115 0.242
URANIUM-T-mg/l 0.891 -0.295 -0.035 0.15 0.852 -0.089 0.301 -0.108 0.233
VANADIUM-D-mg/l 0.288 0.28 0.454 0.331 0.096 0.774 -0.131 -0.366 -0.321
VANADIUM-T-mg/l 0.187 0.792 -0.302 0.134 0.154 0.651 -0.644 0.025 -0.196
ZINC-D-mg/l 0.358 0.268 0.072 -0.007 0.408 0.312 0.356 0.324 -0.225
ZINC-T-mg/l 0.32 0.592 -0.164 -0.049 0.171 -0.107 0.142 0.453 0.306
Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples.
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between -0.6 and 0.6.

2015 to 2019 Dataset 2019 Dataset

Percent of Total Variance Explained

Component Loadings by Water Quality Parameter

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; ntu = nephelometric turbidity units; PC = principle component; "-T-" = total 
concentration; µg/l = micrograms per litre.
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Table F-1: Spearman Rank Order Correlation for C. dubia  Survival and Reproduction
Appendix F: Spearman Rank Analysis 19135196/3500/3502

2015 to 2019 
Dataset 2019 Dataset 2015 to 2019 

Dataset 2019 Dataset Survival Reproduction

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.007 0.061 -0.218 -0.164 No WQG - No - parameter included in TDS
ALUMINUM-D-mg/l 0.053 -0.017 -0.197 -0.236 No - -
ANTIMONY-T-mg/l -0.011 -0.099 -0.314 0.023 No - -
ARSENIC-T-mg/l 0.032 -0.190 -0.229 -0.061 No - -
BARIUM-T-mg/l 0.166 0.156 0.032 0.055 - - -
BERYLLIUM-T-mg/l 0.288 -0.247 0.106 -0.215 - - -
BISMUTH-T-mg/l 0.147 -0.247 0.011 -0.215 - - -
BORON-T-mg/l -0.034 -0.124 -0.220 -0.154 No - -
BROMIDE-D-mg/l 0.106 -0.082 -0.093 -0.230 - - -
CADMIUM-D-mg/l 0.066 0.128 -0.213 0.060 No Yes Yes
CALCIUM-T-mg/l 0.002 0.042 -0.233 -0.165 No WQG - No - parameter included in TDS
CARBON, DISSOLVED ORGANIC-D-mg/l -0.040 -0.062 -0.193 -0.248 No WQG - Yes
CHLORIDE-D-mg/l 0.064 -0.006 -0.148 0.079 - - -
CHROMIUM-T-mg/l 0.003 -0.111 -0.108 -0.077 - - -
COBALT-T-mg/l -0.145 -0.131 -0.471 -0.146 No - -
CONDUCTIVITY, LAB-N-us/cm -0.003 0.053 -0.286 -0.214 No WQG - No - parameter included in TDS
COPPER-D-mg/l 0.141 0.156 -0.051 -0.346 No - -
FLUORIDE-D-mg/l 0.060 0.059 0.051 0.061 - - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.012 0.037 -0.245 -0.165 No WQG - No - parameter included in TDS
IRON-D-mg/l 0.016 -0.247 -0.162 -0.215 - - -
IRON-T-mg/l -0.055 -0.058 -0.245 -0.158 No - -
LEAD-T-mg/l -0.035 -0.047 -0.271 -0.154 No - -
LITHIUM-T-mg/l -0.014 0.001 -0.308 -0.102 No WQG - Yes
MAGNESIUM-T-mg/l -0.002 0.027 -0.259 -0.171 No WQG - No - parameter included in TDS
MANGANESE-T-mg/l -0.128 -0.117 -0.336 -0.018 No - -
MERCURY-T-mg/l 0.184 -0.125 0.043 -0.009 - - -
MOLYBDENUM-T-mg/l -0.044 -0.092 -0.260 0.105 No - -
NICKEL-T-mg/l -0.065 -0.172 -0.421 0.046 Yes - Yes
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.017 -0.015 -0.273 -0.072 Yes Yes Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.001 -0.123 -0.302 -0.149 No - -
NITROGEN, AMMONIA (AS N)-N-mg/l -0.271 -0.124 -0.175 0.118 No - -
ORTHO-PHOSPHATE-N-mg/l 0.109 0.112 0.067 -0.049 - - -
pH, LAB-N-ph units 0.062 -0.102 0.016 0.057 - - -
PHOSPHORUS-N-mg/l -0.083 -0.102 -0.149 -0.322 No WQG - Yes
POTASSIUM-T-mg/l -0.044 -0.115 -0.339 -0.055 No WQG - No - parameter included in TDS
SELENIUM-T-mg/l 0.003 0.008 -0.213 -0.080 Yes Yes Yes
SILVER-T-mg/l 0.008 -0.247 -0.183 -0.215 No - -
SODIUM-T-mg/l -0.021 0.042 -0.247 -0.004 No WQG - No - parameter included in TDS
STRONTIUM-T-mg/l -0.119 -0.090 -0.227 -0.028 No WQG - Yes
SULFATE (AS SO4)-D-mg/l -0.017 0.046 -0.293 -0.187 Yes Yes Yes
THALLIUM-T-mg/l -0.130 -0.301 -0.429 0.093 No - -
TIN-T-mg/l 0.088 -0.036 -0.043 -0.187 - - -
TITANIUM-T-mg/l 0.140 - 0.017 - - - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N- -0.023 0.037 -0.265 -0.166 No WQG - Yes
TOTAL KJELDAHL NITROGEN-N-mg/l -0.106 -0.037 -0.234 0.099 No WQG - Yes
TOTAL ORGANIC CARBON-T-mg/l -0.106 -0.220 -0.224 -0.208 No WQG - Yes
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.113 -0.165 -0.252 -0.084 No WQG - Yes
TURBIDITY, LAB-N-ntu -0.104 -0.093 -0.306 -0.255 No WQG - Yes
URANIUM-T-mg/l -0.033 0.032 -0.290 -0.120 Yes - Yes
VANADIUM-T-mg/l 0.009 -0.217 -0.184 0.112 No WQG - Yes
ZINC-T-mg/l 0.006 0.004 -0.240 -0.033 No - -
∑TU-WQGs -0.060 -0.090 -0.397 -0.092 No WQG - Yes
∑TU-WQGs/Benchmarks -0.049 -0.158 -0.437 -0.047 No WQG - Yes
PC1 (all years) -0.025 - -0.353 - No WQG - Yes
PC2 (all years) -0.015 - -0.178 - No WQG - Yes
PC3 (all years) -0.188 - -0.273 - No WQG Yes Yes
PC4 (all years) 0.211 - 0.094 - No WQG Yes -
PC5 (all years) 0.012 - -0.113 - - - -
PC1 (2019) - -0.064 - -0.057 - - -
PC2 (2019) - 0.053 - 0.116 - - -
PC3 (2019) - -0.216 - -0.111 - - -
PC4 (2019) - 0.053 - 0.141 - - -
Notes:

(2) Parameters are screeened against  BC WQGs in Appendix C.

Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; µg/l = micrograms per litre; WQG = water quality guideline.

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.005; rs < -0.167) and 2019 dataset (α < 0.005; rs < -0.321) are bolded. Strong negative correlations (rs < -0.4) are shaded. - = rs could 
not be calculated because parameter concentration was the same in all tests or parameter was not applicable to the dataset. Principle components with significant positive correlations are bolded (α < 0.005; combined dataset: rs > 0.167; 2019 dataset: rs > 
0.321); principle components with strong positive correlations are shaded (α < 0.005; rs > 0.4).

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater than the chronic BC WQG, or 3) significant negative correlation and there is no 
chronic BC WQG.

Parameter
Survival Rs1 Is parameter greater than the chronic BC 

WQG or lowest L1 benchmark from 
EVWQP in at least one test categorized 

as possible or likely?2

Reproduction Rs1 Retain Parameter for Concentration-Response Analysis?3

Golder Associates Ltd. 1



Table F-2: Spearman Rank Order Correlation for P. subcapitata Cell Yield
Appendix F: Spearman Rank Analysis 19135196/3500/3502

2015 to 2019 
Dataset 2019 Dataset

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.075 -0.122 - -
ALUMINUM-D-mg/l 0.080 0.260 - -
ANTIMONY-T-mg/l -0.020 -0.015 - -
ARSENIC-T-mg/l 0.071 0.249 - -
BARIUM-T-mg/l 0.073 0.107 - -
BERYLLIUM-T-mg/l -0.055 -0.222 - -
BISMUTH-T-mg/l -0.168 -0.222 - -
BORON-T-mg/l -0.018 -0.040 - -
BROMIDE-D-mg/l -0.051 0.056 - -
CADMIUM-D-mg/l -0.034 -0.011 - Yes
CALCIUM-T-mg/l -0.078 -0.005 - -
CARBON, DISSOLVED ORGANIC-D-mg/l 0.018 -0.144 - -
CHLORIDE-D-mg/l -0.046 0.054 - -
CHROMIUM-T-mg/l 0.074 -0.070 - -
COBALT-T-mg/l -0.072 0.080 - -
CONDUCTIVITY, LAB-N-us/cm -0.056 -0.043 - -
COPPER-D-mg/l -0.214 -0.419 No -
FLUORIDE-D-mg/l -0.202 -0.094 No -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.082 -0.017 - -
IRON-D-mg/l 0.066 -0.222 - -
IRON-T-mg/l 0.108 0.339 - -
LEAD-T-mg/l 0.058 0.084 - -
LITHIUM-T-mg/l -0.082 -0.016 - -
MAGNESIUM-T-mg/l -0.077 0.009 - -
MANGANESE-T-mg/l 0.023 0.115 - -
MERCURY-T-mg/l 0.113 0.260 - -
MOLYBDENUM-T-mg/l -0.142 -0.137 - -
NICKEL-T-mg/l -0.054 -0.025 - -
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.081 0.036 - Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.046 -0.086 - -
NITROGEN, AMMONIA (AS N)-N-mg/l -0.146 0.070 - -
ORTHO-PHOSPHATE-N-mg/l 0.128 -0.056 - -
pH, LAB-N-ph units 0.034 0.036 - -
PHOSPHORUS-N-mg/l 0.111 0.242 - -
POTASSIUM-T-mg/l -0.043 -0.006 - -
SELENIUM-T-mg/l -0.093 0.001 - Yes
SILVER-T-mg/l -0.018 -0.222 - -
SODIUM-T-mg/l 0.021 0.117 - -
STRONTIUM-T-mg/l -0.037 -0.033 - -
SULFATE (AS SO4)-D-mg/l -0.055 0.045 - Yes
THALLIUM-T-mg/l -0.024 0.018 - -
TIN-T-mg/l -0.076 0.078 - -
TITANIUM-T-mg/l -0.044 - - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N -0.066 0.015 - -
TOTAL KJELDAHL NITROGEN-N-mg/l 0.083 -0.045 - -
TOTAL ORGANIC CARBON-T-mg/l 0.022 -0.185 - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.097 0.246 - -
TURBIDITY, LAB-N-ntu 0.057 0.072 - -
URANIUM-T-mg/l -0.119 -0.021 - -
VANADIUM-T-mg/l -0.049 0.108 - -
ZINC-T-mg/l -0.059 0.057 - -
∑TU-WQGs -0.240 -0.072 No WQG Yes
∑TU-WQGs/Benchmarks -0.249 -0.086 No WQG Yes
PC1 (all years) -0.081 - - -
PC2 (all years) 0.060 - - -
PC3 (all years) 0.069 - - -
PC4 (all years) -0.023 - - -
PC5 (all years) 0.005 - - -
PC1 (2019) - 0.005 - -
PC2 (2019) - 0.043 - -
PC3 (2019) - 0.071 - -
PC4 (2019) - -0.188 - -
Notes:

(2) Parameters are screeened against  BC WQGs in Appendix C.

Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; µg/l = micrograms per litre; WQG = water quality guideli

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater 
than the chronic BC WQG, or 3) significant negative correlation and there is no chronic BC WQG.

Constituent
Rs1 Is parameter greater than the chronic BC 

WQG or lowest L1 benchmark from 
EVWQP in at least one test categorized as 

possible or likely?2

Retain Constituent for 
Graphical Analysis?3

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.005; rs < -0.169) and 2019 dataset (α < 0.005; rs < -0.331) 
are bolded. Strong negative correlations (rs < -0.4) are shaded. - = rs could not be calculated because parameter concentration was the same in all tests or parameter was not 
applicable to the dataset. Principle components with significant positive correlations are bolded (α < 0.005; combined dataset: rs > 0.169; 2019 dataset: rs > 0.331); principle 
components with strong positive correlations are shaded (α < 0.005; rs > 0.4).
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Table F-3: Spearman Rank Order Correlation for H.azteca  Survival and Dry Weight
Appendix F: Spearman Rank Analysis 19135196/3500/3502

2015 to 2019 
Dataset 2019 Dataset 2015 to 2019 

Dataset 2019 Dataset Survival Dry Weight

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.262 -0.198 -0.340 -0.188 No WQG
ALUMINUM-D-mg/l 0.258 -0.239 0.204 0.002 - - -
ANTIMONY-T-mg/l -0.191 -0.153 -0.284 -0.267 No - -
ARSENIC-T-mg/l 0.002 0.087 -0.016 -0.024 - - -
BARIUM-T-mg/l -0.018 0.036 -0.112 -0.055 - - -
BERYLLIUM-T-mg/l 0.178 0.115 0.022 -0.030 - - -
BISMUTH-T-mg/l -0.062 0.181 -0.116 0.049 - - -
BORON-T-mg/l -0.268 0.002 -0.309 -0.113 No - -
BROMIDE-D-mg/l -0.083 -0.339 -0.155 -0.262 - - -
CADMIUM-D-mg/l -0.075 -0.146 -0.096 -0.155 - Yes Yes
CALCIUM-T-mg/l -0.282 -0.266 -0.379 -0.292 No WQG
CARBON, DISSOLVED ORGANIC-D-mg/l 0.231 0.077 0.177 -0.035 - - -
CHLORIDE-D-mg/l -0.303 -0.319 -0.383 -0.295 No - -
CHROMIUM-T-mg/l 0.042 -0.006 -0.042 0.039 - - -
COBALT-T-mg/l -0.093 -0.029 -0.252 -0.437 No - -
CONDUCTIVITY, LAB-N-us/cm -0.282 -0.258 -0.371 -0.274 No WQG
COPPER-D-mg/l 0.159 -0.001 0.084 0.072 - - -
FLUORIDE-D-mg/l 0.065 0.036 0.125 0.106 - - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.273 -0.250 -0.362 -0.251 No WQG
IRON-D-mg/l 0.075 -0.044 0.135 0.066 - - -
IRON-T-mg/l 0.160 -0.199 0.143 -0.067 - - -
LEAD-T-mg/l 0.170 -0.309 0.152 0.030 - - -
LITHIUM-T-mg/l -0.192 -0.244 -0.242 -0.126 No WQG - Yes
MAGNESIUM-T-mg/l -0.258 -0.235 -0.338 -0.231 No WQG
MANGANESE-T-mg/l 0.002 -0.180 -0.052 -0.208 - - -
MERCURY-T-mg/l 0.169 -0.023 0.157 0.042 - - -
MOLYBDENUM-T-mg/l -0.329 -0.394 -0.379 -0.393 No - -
NICKEL-T-mg/l -0.180 -0.115 -0.300 -0.318 Yes - Yes
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.149 -0.294 -0.229 -0.205 Yes Yes Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.174 -0.081 -0.339 -0.246 No - -
NITROGEN, AMMONIA (AS N)-N-mg/l -0.237 -0.011 -0.248 -0.078 No - -
ORTHO-PHOSPHATE-N-mg/l 0.110 -0.077 0.191 0.116 - - -
pH, LAB-N-ph units 0.231 0.347 0.252 0.243 - - -
PHOSPHORUS-N-mg/l 0.129 -0.301 0.142 -0.180 - - -
POTASSIUM-T-mg/l -0.208 -0.200 -0.274 -0.290 No WQG - No - parameter included in TDS
SELENIUM-T-mg/l -0.144 -0.263 -0.198 -0.104 - Yes Yes
SILVER-T-mg/l 0.188 0.079 0.203 -0.022 - - -
SODIUM-T-mg/l -0.340 -0.120 -0.363 -0.147 No WQG
STRONTIUM-T-mg/l -0.360 -0.144 -0.470 -0.264 No WQG Yes Yes
SULFATE (AS SO4)-D-mg/l -0.282 -0.236 -0.374 -0.267 Yes Yes Yes
THALLIUM-T-mg/l -0.033 -0.023 -0.139 -0.191 - - -
TIN-T-mg/l 0.054 0.265 -0.110 -0.017 - - -
TITANIUM-T-mg/l 0.165 0.259 0.004 0.142 - - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.280 -0.265 -0.370 -0.272 No WQG Yes Yes
TOTAL KJELDAHL NITROGEN-N-mg/l 0.049 0.256 -0.122 -0.077 - - -
TOTAL ORGANIC CARBON-T-mg/l 0.243 0.057 0.274 0.153 - - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.192 0.013 0.168 0.024 - - -
TURBIDITY, LAB-N-ntu 0.123 -0.085 0.074 -0.091 - - -
URANIUM-T-mg/l -0.253 -0.291 -0.334 -0.263 No - -
VANADIUM-T-mg/l 0.202 -0.083 0.097 -0.184 - - -
ZINC-T-mg/l -0.093 -0.475 0.092 -0.109 No - -
∑TU-WQGs -0.224 -0.304 -0.285 -0.342 No WQG Yes Yes
∑TU-WQGs/Benchmarks -0.234 -0.304 -0.305 -0.404 No WQG Yes Yes
PC1 (all years) -0.301 - -0.412 - No WQG Yes Yes
PC2 (all years) 0.117 - 0.089 - - - -
PC3 (all years) 0.240 - 0.257 - No WQG Yes Yes
PC4 (all years) 0.030 - 0.198 - - - -
PC1 (2019) - -0.294 - -0.349 - - -
PC2 (2019) - -0.084 - -0.200 - - -
PC3 (2019) -0.003 0.207 - - -
PC4 (2019) - 0.116 - -0.150 - - -
PC5 (2019) -0.220 -0.097 - - -
PC6 (2019) - 0.284 - 0.077 - - -
Notes:

(2) Parameters are screeened against chronic BC WQGs in Appendix C.

Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater than the chronic BC WQG, or 3) significant negative correlation and there is no 
chronic BC WQG.

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.005; rs < -0.224) and 2019 dataset (α < 0.005; rs < -0.405) are bolded. Strong negative correlations (rs < -0.4) are shaded. - = rs could 
not be calculated because parameter concentration was the same in all tests or parameter was not applicable to the dataset. Principle components with significant positive correlations are bolded (α < 0.005; combined dataset: rs > 0.224;  2019 dataset: rs > 
0.405); principle components with strong positive correlations are shaded (α < 0.005; rs > 0.4).

Parameter
Survival Rs1 Dry Weight Rs1

Is parameter greater than the 
chronic BC WQG or lowest L1 
benchmark from EVWQP in at 
least one test categorized as 

possible or likely?2

Retain Parameter for Concentration-Response Analysis?3
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Table F-4: Spearman Rank Order Correlation for O. mykiss Survival and Reproduction
Appendix F: Spearman Rank Analysis 19135196/3500/3502

2015 to 2019 
Dataset 2019 Dataset 2015 to 2019 

Dataset 2019 Dataset Survival Viability

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.454 -0.568 -0.486 -0.650 No WQG
ALUMINUM-D-mg/l 0.078 0.034 0.152 0.089 - - -
ANTIMONY-T-mg/l -0.224 -0.321 -0.209 -0.284 - - -
ARSENIC-T-mg/l 0.091 -0.154 0.172 -0.011 - - -
BARIUM-T-mg/l -0.340 -0.601 -0.313 -0.614 No - -
BERYLLIUM-T-mg/l -0.120 -0.175 -0.082 -0.173 - - -
BISMUTH-T-mg/l -0.205 - -0.187 - - - -
BORON-T-mg/l -0.188 -0.196 -0.196 -0.247 - - -
BROMIDE-D-mg/l -0.339 -0.143 -0.333 -0.245 No WQG
CADMIUM-D-mg/l -0.113 -0.467 -0.130 -0.362 No Yes Yes
CALCIUM-T-mg/l -0.519 -0.664 -0.548 -0.713 No WQG
CARBON, DISSOLVED ORGANIC-D-mg/l 0.139 -0.055 0.217 0.081 - - -
CHLORIDE-D-mg/l -0.356 -0.507 -0.376 -0.436 No - -
CHROMIUM-T-mg/l 0.290 0.170 0.342 0.221 - - -
COBALT-T-mg/l 0.010 -0.323 0.070 -0.187 - - -
CONDUCTIVITY, LAB-N-us/cm -0.508 -0.664 -0.536 -0.684 No WQG
COPPER-T-mg/l 0.170 0.314 0.240 0.356 - - -
FLUORIDE-D-mg/l -0.025 0.116 -0.017 0.186 - - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.507 -0.660 -0.534 -0.691 No WQG
IRON-D-mg/l 0.115 0.057 0.126 0.050 - - -
IRON-T-mg/l 0.123 -0.074 0.186 0.080 - - -
LEAD-T-mg/l 0.099 -0.176 0.177 -0.143 - - -
LITHIUM-T-mg/l -0.363 -0.617 -0.385 -0.611 No WQG Yes Yes
MAGNESIUM-T-mg/l -0.489 -0.649 -0.515 -0.673 No WQG
MANGANESE-T-mg/l 0.029 -0.284 0.075 -0.145 - - -
MERCURY-T-mg/l 0.086 0.147 0.179 0.328 - - -
MOLYBDENUM-T-mg/l -0.174 -0.217 -0.213 -0.253 - - -
NICKEL-T-mg/l -0.217 -0.548 -0.200 -0.444 Yes Yes Yes
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.435 -0.658 -0.444 -0.613 Yes Yes Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.523 -0.680 -0.480 -0.627 No - -
NITROGEN, AMMONIA (AS N)-N-mg/l 0.116 -0.153 0.113 -0.180 - - -
ORTHO-PHOSPHATE-N-mg/l 0.226 0.188 0.279 0.168 - - -
pH, LAB-N-ph units -0.262 -0.450 -0.201 -0.438 No - -
PHOSPHORUS-N-mg/l 0.117 -0.109 0.200 0.057 - - -
POTASSIUM-T-mg/l -0.431 -0.686 -0.427 -0.652 No WQG
SELENIUM-T-mg/l -0.446 -0.672 -0.462 -0.660 Yes Yes Yes
SILVER-T-mg/l 0.140 0.012 0.221 0.068 - - -
SODIUM-T-mg/l -0.253 -0.552 -0.309 -0.607 No WQG
STRONTIUM-T-mg/l -0.148 -0.172 -0.200 -0.306 - - -
SULFATE (AS SO4)-D-mg/l -0.480 -0.663 -0.509 -0.657 No Yes Yes
THALLIUM-T-mg/l 0.045 -0.024 0.091 -0.011 - - -
TIN-T-mg/l 0.036 0.231 0.079 0.240 - - -
TITANIUM-T-mg/l -0.111 - -0.090 - - - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.513 -0.684 -0.541 -0.704 No WQG Yes Yes
TOTAL KJELDAHL NITROGEN-N-mg/l 0.051 0.016 0.119 0.209 - - -
TOTAL ORGANIC CARBON-T-mg/l 0.117 0.014 0.200 0.163 - - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.157 0.001 0.221 0.161 - - -
TURBIDITY, LAB-N-ntu 0.101 -0.042 0.171 0.176 - - -
URANIUM-T-mg/l -0.414 -0.573 -0.442 -0.564 No - -
VANADIUM-T-mg/l 0.044 -0.319 0.133 -0.244 - - -
ZINC-T-mg/l 0.213 0.113 0.253 0.138 - - -
∑TU-WQGs -0.303 -0.622 -0.296 -0.558 No WQG Yes Yes
∑TU-WQGs/Benchmarks -0.148 -0.480 -0.140 -0.391 No WQG Yes -
PC1 (all years) -0.439 - -0.484 - No WQG Yes Yes
PC2 (all years) -0.051 - 0.010 - - - -
PC3 (all years) -0.077 - -0.036 - - - -
PC2 (2019) - -0.603 - -0.627 No WQG Yes Yes
PC2 (2019) - -0.248 - -0.058 - - -
PC3 (2019) - -0.064 - -0.072 - - -
PC4 (2019) - -0.191 - -0.105 - - -
PC5 (2019) - -0.341 - -0.399 - - -
Notes:

(2) Parameters are screeened against  BC WQGs in Appendix C.

(4) Of 30 samples, one had detected concentrations of bromide (Table D-4).
Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.005; rs < -0.26) and 2019 dataset (α < 0.05; rs < -0.467) are bolded. Strong correlations (rs < -0.6) are 
shaded. - = rs could not be calculated because parameter concentration was the same in all tests or parameter was not applicable to the dataset. Principle components with significant positive correlations are bolded (α < 0.005; 
combined dataset: rs > 0.26; 2018 dataset: rs > 0.467); principle components with strong positive correlations are shaded (α < 0.005; rs > 0.6).

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater than the chronic BC WQG, or 3) significant 
negative correlation and there is no chronic BC WQG.

Retain Parameter for 
Concentration-Response 

Analysis?3

Is parameter greater than the 
chronic BC WQG or lowest L1 
benchmark from EVWQP in at 
least one test categorized as 

possible or likely?2

Parameter
Survival Rs1 Viability Rs1

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

Low detection frequency4
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Table F-5: Spearman Rank Order Correlation for P. promelas  Survival and Biomass
Appendix F: Spearman Rank Analysis 19135196/3500/3502

2015 to 2019 
Dataset 2019 Dataset 2015 to 2019 

Dataset 2019 Dataset Survival Biomass

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.187 0.382 -0.036 0.320 - - -
ALUMINUM-D-mg/l 0.197 -0.097 0.049 -0.098 - - -
ANTIMONY-T-mg/l -0.057 0.205 0.133 0.266 - - -
ARSENIC-T-mg/l 0.140 0.117 0.078 0.203 - - -
BARIUM-T-mg/l 0.043 0.503 0.065 0.245 - - -
BERYLLIUM-T-mg/l 0.290 0.200 0.096 -0.026 - - -
BISMUTH-T-mg/l 0.029 0.347 -0.011 0.317 - - -
BORON-T-mg/l 0.033 0.197 0.188 0.497 - - -
BROMIDE-D-mg/l -0.147 0.259 -0.002 0.321 - - -
CADMIUM-D-mg/l 0.128 0.516 0.091 0.368 - Yes Yes
CALCIUM-T-mg/l -0.172 0.415 0.007 0.222 - - -
CARBON, DISSOLVED ORGANIC-D-mg/l 0.232 0.194 0.165 0.012 - - -
CHLORIDE-D-mg/l -0.133 0.412 -0.114 0.206 - - -
CHROMIUM-T-mg/l 0.027 -0.501 0.096 -0.146 No - -
COBALT-T-mg/l 0.130 0.334 0.187 0.359 - - -
CONDUCTIVITY, LAB-N-us/cm -0.175 0.420 -0.002 0.223 - - -
COPPER-T-mg/l 0.332 0.246 0.187 0.272 - - -
FLUORIDE-D-mg/l -0.157 0.070 -0.214 -0.085 - - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.169 0.399 -0.014 0.204 - - -
IRON-D-mg/l 0.043 0.261 0.101 0.115 - - -
IRON-T-mg/l 0.145 0.074 0.116 0.036 - - -
LEAD-T-mg/l 0.151 -0.248 0.096 -0.083 - - -
LITHIUM-T-mg/l -0.193 0.337 -0.072 0.241 - - -
MAGNESIUM-T-mg/l -0.183 0.417 -0.010 0.245 - - -
MANGANESE-T-mg/l 0.131 0.461 0.235 0.452 - - -
MERCURY-T-mg/l 0.339 0.015 0.189 -0.131 - - -
MOLYBDENUM-T-mg/l -0.285 0.219 -0.097 0.115 - - -
NICKEL-T-mg/l 0.020 0.385 0.112 0.244 - - -
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.170 0.330 -0.066 0.130 - Yes Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.021 0.333 0.086 0.322 - - -
NITROGEN, AMMONIA (AS N)-N-mg/l -0.019 0.249 -0.228 -0.115 - - -
ORTHO-PHOSPHATE-N-mg/l 0.292 0.312 -0.003 0.021 - - -
pH, LAB-N-ph units 0.161 -0.070 0.116 0.166 - - -
PHOSPHORUS-N-mg/l 0.284 0.265 0.110 0.071 - - -
POTASSIUM-T-mg/l -0.116 0.381 0.029 0.253 - - -
SELENIUM-T-mg/l -0.194 0.282 -0.081 0.100 - Yes Yes
SILVER-T-mg/l 0.073 0.261 0.015 0.115 - - -
SODIUM-T-mg/l -0.032 0.334 0.029 0.362 - - -
STRONTIUM-T-mg/l -0.263 -0.074 0.007 0.239 - - -
SULFATE (AS SO4)-D-mg/l -0.164 0.406 0.010 0.230 - Yes Yes
THALLIUM-T-mg/l 0.045 -0.083 0.039 -0.068 - - -
TIN-T-mg/l 0.030 0.039 0.085 0.009 - - -
TITANIUM-T-mg/l 0.249 0.191 0.066 0.189 - - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.177 0.405 -0.026 0.204 - - -
TOTAL KJELDAHL NITROGEN-N-mg/l -0.107 0.308 -0.037 0.153 - - -
TOTAL ORGANIC CARBON-T-mg/l 0.226 0.164 0.189 0.190 - - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.105 -0.051 0.070 -0.034 - - -
TURBIDITY, LAB-N-ntu 0.143 0.177 0.101 0.070 - - -
URANIUM-T-mg/l -0.216 0.416 -0.034 0.215 - - -
VANADIUM-T-mg/l 0.163 0.233 0.023 0.089 - - -
ZINC-T-mg/l 0.193 0.211 0.079 0.096 - - -
∑TU-WQGs -0.108 0.369 0.026 0.229 - - -
∑TU-WQGs/Benchmarks -0.054 0.364 0.035 0.219 - - -
PC1 (all years) -0.134 - 0.020 - - - -
PC2 (all years) 0.255 - 0.161 - - - -
PC3 (all years) -0.161 - -0.042 - - - -
PC4 (all years) 0.009 - -0.065 - - - -
PC1 (2019) - 0.445 - 0.276 No WQG Yes -
PC2 (2019) - 0.665 - 0.452 No WQG Yes Yes
PC3 (2019) - 0.296 - 0.260 - - -
PC4 (2019) 0.275 0.458 - - Yes
PC5 (2019) - 0.306 - 0.024 - - -
Notes:

(2) Parameters are screeened against  BC WQGs in Appendix C.

Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater than the chronic BC WQG, or 3) significant negative correlation and there is no 
chronic BC WQG.

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.005; rs < -0.289) and 2019 dataset (α < 0.005; rs < -0.521) are bolded.  - = rs could not be calculated because parameter concentration 
was the same in all tests or parameter was not applicable to the dataset. Principle components with significant positive correlations are bolded (α < 0.005; combined dataset: rs > 0.289; 2019 dataset: rs > 0.521); principle components with strong positive 
correlations are shaded (α < 0.005; rs > 0.4).

Parameter
Survival Rs1 Biomass Rs1 Is parameter greater than the chronic BC 

WQG or lowest L1 benchmark from 
EVWQP in at least one test categorized 

as possible or likely?2

Retain Parameter for Concentration-Response 
Analysis?3

Golder Associates Ltd. 5
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1.0 INTRODUCTION 
In 2019, the Line Creek Operation (LCO) chronic toxicity testing program was integrated into the regional chronic 
toxicity program according to the permit integration plan (Golder 2018a). Accordingly, the 2019 regional chronic 
toxicity report (the main report to which this appendix is attached) includes data from all sites at which Teck does 
chronic toxicity monitoring, including three at LCO that were retained from the pre-existing LCO program for 
integration into the regional program. Data from all sites sampled in 2019 were processed and interpreted in a 
consistent way to facilitate comparisons across sites and over time. The purpose of this appendix is to process 
and interpret previous years’ data collected under the LCO program for the three stations that were carried 
forward in the regionally integrated program.  

2.0 METHODS 
2.1 Field 
Field methods were similar to the regional toxicity testing program. For station descriptions and locations, see 
Table 2.1-1 and Figure 2.1-1 in the main report. Water collection dates are provided in Attachment 1. Test sites 
carried forward to the integrated regional program were LC_LC5 (Q2 and Q4 of years 2015, 2016, 2017, and 
2018), LC_DCDS (Q2 and Q4 of years 2015, 2016, 2017, and 2018), and LC_LC3 (Q2 of 2015). 

2.2 Laboratory 
Tests carried forward to the integrated regional program were the semi-annual tests with Ceriodaphnia dubia and 
Pseudokirchneriella subcapitata. Test procedures used in the semi-annual testing program followed procedures 
described by Environment Canada protocols (Environment Canada 2007a,b). Tests in the LCO Line Creek 
chronic toxicity testing were conducted as a dilution series of the site water samples, where organisms were 
subjected to seven concentrations. Only the results for the full-strength tests (i.e., concentration of the site water 
was 100%1) were used herein because these tests align with the regional chronic toxicity testing program. A 
laboratory control was tested concurrently for each test site.  

Laboratory reports for each round of semi-annual testing are provided in Attachment 1, including detailed 
methodology, raw data, laboratory notes, quality assurance overview, and statistical significance tests, per 
protocol requirements.  

2.3 Data Analysis 
2.3.1 Quality Assurance/Quality Control 
Laboratory reports for each round of semi-annual testing from 2015 to 2018 include a quality assurance section 
(Attachment 1). Quality assurance information was reviewed and summarized to establish that organism 
performance in the laboratory control water met acceptability criteria for the protocol as it pertains to the health 
histories and sensitivity of the organisms, and that no deviations from test procedures occurred that would 
influence the reliability of the data.  

To control for temporal variation in test organism performance (batch sensitivity) as a potential confounding factor, 
response data for C. dubia (including reference waters and test waters) were control-normalized2 before 
performing data analyses. Each test site was control-normalized to its corresponded laboratory control (see 
Section 2.2). Algal cell yield was excluded from this step because it is largely influenced by the variability in 

 
1 The highest test concentration for P. subcapitata was 95.2% as a result of dilution associated with the addition of nutrients, as required in the 
test protocol. 
2 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑛𝑛𝑐𝑐𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑛𝑛𝑟𝑟𝑟𝑟𝑐𝑐𝑐𝑐𝑟𝑟𝑛𝑛 = � 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑤𝑤 𝑤𝑤𝑠𝑠𝑠𝑠𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠

𝑙𝑙𝑤𝑤𝑙𝑙𝑟𝑟𝑤𝑤𝑤𝑤𝑠𝑠𝑟𝑟𝑤𝑤𝑙𝑙 𝑐𝑐𝑟𝑟𝑟𝑟𝑠𝑠𝑤𝑤𝑟𝑟𝑙𝑙 𝑤𝑤𝑠𝑠𝑠𝑠𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠
� × 100  
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nutrient concentrations and ionic strength of lab water and site water. Methods are described in more detail in 
Section 2.3.2.1 in the main report.  

2.3.2 Evaluation of Test Results 
The LCO chronic toxicity data from 2015 to 2018 were evaluated using the following comparisons: 

 Batch-specific comparison—Pairwise comparisons of test site responses to reference responses, with 
analysis limited to batch-specific findings (i.e., test site results for each quarter/year were compared to all 
references tested in that quarter/year). Analysis of variance (ANOVA) run in SystatTM was used to identify 
test sites with mean results statistically significantly (p <0.05; herein referred to as ‘significantly’) lower than 
the batch-specific mean response in associated Fording River, Elk River, Michel Creek, or South Line Creek 
reference waters.  

 Local reference comparison—Mean test site responses were compared to local normal ranges (NRs). As 
described in Section 2.3.2.3 of the main report, local NRs were inclusive of findings from multiple batches at 
a single reference location. Each test site was paired with the best reference match a priori, based on 
geography and availability of data. Stations LC_LC5 (located on Fording River) and LC_DCDS (a tributary to 
Fording River) were compared with the Fording River reference, and station LC_LC3 (located on Line Creek) 
was compared with the South Line Creek reference. 

 Regional reference comparison—Mean test site responses were compared to regional NRs. As described 
in Section 2.3.2.3 of the main report, regional NRs were inclusive of findings from multiple batches and 
multiple reference locations. 

Data used in the local and regional NRs for comparisons of the historical LCO chronic toxicity data were pooled 
from all years available (i.e., the local and regional NRs were the same NRs used for 2019 data comparisons). 
The LCO data from 2015 to 2018 were categorized as no, possible, or likely adverse response according to the 
methods in Figure 2.3-1 of the main report. Test results were interpreted similar to methods outlined in 
Section 2.3.3 of the main report. Effect sizes were calculated relative to the mean of the batch-specific references 
(i.e., mean test results were compared to pooled references of the same quarter and year). 

2.3.3 Causation Assessment 
A causation assessment was conducted to identify potential contributors to adverse responses observed in the 
2015, 2016, 2017, and 2018 semi-annual tests. The assessment was conducted for all endpoints for which one or 
more “possible” or “likely” adverse responses were identified.  

To support this assessment, responses in chronic toxicity tests were paired with matching water chemistry data. 
Tests with C. dubia and P. subcapitata were conducted using water collected on a single day and were paired 
with water chemistry collected on that day. 

The causation assessment for the historical data consisted of four components: comparison of water quality data 
against BC water quality guidelines (WQGs) and Elk Valley Water Quality Program (EVWQP) benchmarks; 
Spearman rank order correlations between response and explanatory variables; graphical analysis; and 
identification of potential contributors to adverse responses. The first three components are used as lines of 
evidence to support the fourth (combined identification of potential contributors). Methods for each component 
were performed similar to the methods described in Section 2.3.4 of the main report. The Spearman rank 
correlation (including principal component analysis and calculation of toxic units) and graphical analysis for the 
LCO chronic toxicity data were included in the 2019 Spearman rank correlations and graphical analysis, which 
included data from 2015, 2016, 2017, 2018, and 2019 quarterly and semi-annual test results for reference 
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locations and test sites. Results of these two components for LCO data are presented in Section 3.4 of the main 
report, and results of the water quality screening and identification of potential contributors is presented in Section 
3.3 of this appendix. 

3.0 RESULTS 
3.1 Quality Assurance/Quality Control 
Detailed laboratory quality assurance/quality control (QA/QC) information is provided in the Nautilus reports 
(Attachment 1). The health histories of the test organisms used in the exposures were acceptable and met 
requirements of the test protocols. Water quality constituents remained within ranges specified in the protocol 
throughout tests in all years. Tests in all test years met all control acceptability criteria, and results of the 
reference toxicant tests fell within the acceptable range for organism performance of mean and two standard 
deviations based on historical results obtained by the laboratory (i.e., sensitivity of organisms used in the tests 
was acceptable). There were no deviations from the test methodologies. Overall, the data were considered to be 
acceptable. 

3.2 Results by Test Species 
3.2.1 Ceriodaphnia dubia 
Individual replicate results are provided in Figures 3.2-1 and 3.2-2. Mean test results are provided in the main 
report in Figure 3.3-3 and Figure 3.3-4.  

There was no evidence of statistically significant adverse effects on mean C. dubia survival in any test in any year 
(Figure 3.2-1). The few individual replicates for which mortality was observed in all quarters and years were 
insufficient to cause a statistically significant response. Replicate results for survival are binomial (either 0% or 
100%) because each replicate consists of a single female. Results of other testing of Elk Valley waters, 
conducted with additional replication of the survival endpoint, confirmed that adult survival is a relatively 
insensitive test endpoint (Golder 2018b); the observation of an occasional mortality to an adult female (including 
in reference samples) is believed to occur due to random events not associated with chemical toxicity. 

Reproduction was significantly reduced relative to one or more references in 8 of 17 tests (Figure 3.2-2), 
including: 

 three LC_LC5 tests (Q2 2015, Q2 2018, and Q4 2018) 

 one LC_LC3 test (Q2 2015) 

 four LC_DCDS tests (Q2 2015, Q2 2016, Q4 2016, and Q4 2018). 

In three of the eight tests with significant results, mean reproduction was within the local NR and the effect size 
was less than 20% compared to the mean response in batch-specific references (LC_LC5 [Q2 2015 = 0%]; 
LC_DCDS [Q2 2015 = 6%]; LC_LC3 [Q2 2015 = 17%]), indicating no adverse response. In two of eight tests with 
significant results, mean reproduction was within the local NR and the effect size was between 20% and 50% 
compared to the mean response in batch-specific references, or mean reproduction was below the local NR and 
within the regional NR (LC_LC5 [Q4 2018 = 35%]; LC_DCDS [Q4 2018 = 25%]). These results indicate a 
“possible” adverse response. There is uncertainty whether these results represent an adverse response to the 
test water or variance in test organism performance related to background water quality. In the remaining three 
tests with significant results, mean reproduction was below the local and regional NRs (LC_LC5 [Q2 2018], 
LC_DCDS [Q2 and Q4 2016]). These results indicate a likely adverse response to the test site water. Compared 
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to the mean response in batch-specific references, the effect size in tests categorized as likely ranged from 28% 
(LC_DCDS in Q2 2016) to 58% (LC_DCDS in Q4 2016).  

Based on the results presented above, C. dubia tests were categorized as follows: 

 No adverse response (12 of 17 tests): all Q2 and Q4 2015 tests, Q2 2016 test with LC_LC5, Q4 2016 test 
with LC_LC5, all Q2 and Q4 2017 tests, Q2 2018 test with LC_DCDS. 

 Possible adverse response (2 of 17 tests): Q4 2018 tests with LC_LC5, LC_DCDS. 

 Likely adverse response (3 of 17 tests): Q2 2016 test with LC_DCDS, Q4 2016 test with LC_DCDS, Q2 
2018 test with LC_LC5. 

The causation assessment for C. dubia reproduction is presented in Section 3.4 of the main report and 
Section 3.3 of this appendix. 

 

Figure 3.2-1: Individual replicate and mean results for C. dubia survival in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-2 of main report for description of lines and symbols. Replicate results are either 100% or 0% because there is a single 
adult female daphnid in each replicate. Mean results represent the combined data from ten replicates per treatment. 
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Figure 3.2-2: Individual replicate and mean results for C. dubia reproduction in reference (Ref) and test site waters. 

Note: See Figure 2.3-2 of main report for description of lines and symbols. 

 

3.2.2 Pseudokirchneriella subcapitata 
Individual replicate results are provided in Figures 3.2-3. Mean test results are provided in the main report in 
Figure 3.3-7.  

Cell yield was significantly reduced relative to one or more references in 6 of 17 tests, including: 

 four LC_LC5 tests (Q2 2015, Q4 2015, Q2 2016, and Q2 2017) 

 one LC_DCDS test (Q2 2017) 

 one LC_LC3 test (Q2 2015) 

In four of six tests with significant results, mean cell yield was within the local NR and the effect size was less than 
20% compared to the mean response in batch-specific references, indicating no adverse response (LC_LC5 [Q4 
2015, Q2 2016, Q2 2017]; LC_DCDS [Q2 2017]). Compared to the mean response in batch-specific references, 
the effect size in tests categorized as no adverse response ranged from 2% (LC_DCDS in Q2 2017) to 19% 
(LC_LC5 in Q4 2015). In the remaining tests with significant pairwise test results, mean cell yield was within the 
local NR and the effect size was between 20% and 50% compared to the mean response in batch-specific 
references (LC_LC5 [Q2 2015 = 35%]; LC_LC3 [Q2 2015 = 42%]). These results indicate a “possible” adverse 
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response. There is uncertainty whether these results represent an adverse response to the test water or variance 
in test organism performance related to background water quality.  

Based on the results presented above, P. subcapitata tests were categorized as follows: 

 No adverse response (15 of 17 tests). Q2 2015 test with LC_DCDS, Q4 2015 test with LC_LC5, 
LC_DCDS, all Q2 and Q4 2016 tests, all Q2 and Q4 2017 tests, and all Q2 and Q4 2018 tests. 

 Possible adverse response (2 of 17 tests): Q2 2015 tests with LC_LC5, LC_LC3. 

 Likely adverse response (0 of 17 tests): No tests were in this category. 

The causation assessment for P. subcapitata cell yield is presented in Section 3.4 of the main report and Section 
3.3 of this appendix. 

 

Figure 3.1-3: Individual replicate and mean results for P. subcapitata cell yield in reference (Ref) and test site waters. 

Note: See Figure 2.3-2 of main report for description of lines and symbols. 
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In two of five tests categorized as possible or likely (Q2 and Q4 2016 LC_DCDS), concentrations were below BC 
WQGs and lowest level 1 EVWQP benchmarks. In the remaining three tests, concentrations exceeded BC WQGs 
and lowest level 1 EVWQP benchmarks for at least one constituent: 

 LC_LC5 (Q2 and Q4 2018): The concentration of selenium exceeded the lowest level 1 EVWQP 
benchmark. 

 LC_DCDS (Q4 2018): Concentrations of nitrate and selenium exceeded lowest level 1 EVWQP benchmarks 
and the concentration of nickel exceeded the interim screening value. 

 

Identification of Potential Contributors to Toxicity 
In tests categorized as having a possible or likely adverse response, concentrations of most constituents were 
equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 
response (Table D-1 of main report), and/or were lower than the chronic BC WQG (Attachment 2). Such 
constituents are not expected to contribute to toxicity in these tests. Published toxicity data were reviewed for 
constituents that were higher than reference waters and test site waters categorized as no adverse response 
and/or above BC WQGs and lowest level 1 EVWQP benchmarks and are discussed below. 

 LC_DCDS (Q2 2016): Overall, no water quality constituent was identified as a likely cause of the observed 
response in these tests. The concentration of orthophosphate was higher than reference waters and test site 
waters categorized as no adverse response (Table D-1 of main report). Orthophosphate is a constituent that 
may result in ecological changes in the receiving environment under long-term discharge conditions but 
would not be expected to cause direct aquatic toxicity at the concentration observed in this sample 
(0.032 mg/L). 

 LC_DCDS (Q4 2018): Overall, nitrate showed the greatest evidence of causing the observed response in 
this test. Concentrations of constituents were equal to or lower than concentrations in reference waters 
and/or test site waters categorized as no adverse response (Table D-1 of main report), and/or were lower 
than the chronic BC WQG and lowest level 1 EVWQP benchmarks, except nitrate (Attachment 2). The 
concentration of nitrate in this test (19 mg/L NO3-N) was between the level 2 and level 3 benchmarks from 
the EVWQP (level 2 = 8 mg/L NO3-N and level 3 = 31 mg/L NO3-N at hardness 300 mg/L as CaCO3). The 
level 2 and level 3 benchmarks are associated with 20% and 50% effect on C. dubia reproduction, indicating 
that nitrate may have contributed to the observed response in this test. 

 LC_LC5 (Q2 and Q4 2018) and LC_DCDS (Q4 2016): Overall, no water quality constituent was identified 
as a likely cause of the observed response in these tests. Concentrations of constituents were equal to or 
lower than concentrations in reference waters and/or test site waters categorized as no adverse response 
(Table D-1 of main report), and/or were lower than the chronic BC WQG and lowest level 1 EVWQP 
benchmarks (Attachment 2).  

 

3.3.2 Pseudokirchneriella subcapitata Cell Yield 
Water Quality Screening 

In the two tests categorized as possible or likely, concentrations exceeded BC WQGs and lowest level 1 EVWQP 
benchmarks for at least one constituent: 
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 LC_LC5 (Q2 2015): The concentration of selenium exceeded the lowest level 1 EVWQP benchmark. 

 LC_LC3 (Q2 2015): Concentrations of selenium and dissolved cadmium exceeded the lowest level 1 
EVWQP benchmarks. 

Identification of Potential Contributors to Toxicity 

In tests categorized as having a possible or likely adverse response, concentrations of most constituents were 
equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 
response (Table D-1 of main report), and/or were lower than the chronic BC WQG (Attachment 2). Such 
constituents are not expected to contribute to toxicity in these tests. Published toxicity data were reviewed for 
constituents that were higher than reference waters and test site waters categorized as no adverse response 
and/or above BC WQGs and lowest level 1 EVWQP benchmarks and are discussed below. 

 LC_LC5 (Q2 2015): Overall, no water quality constituent was identified as a likely cause of the observed 
response in these tests. Concentrations of constituents were equal to or lower than concentrations in 
reference waters and/or test site waters categorized as no adverse response (Table D-2 of main report), 
and/or were lower than the chronic BC WQG and lowest level 1 EVWQP benchmarks (Attachment 2). 

 LC_LC3 (Q2 2015): Overall, no water quality constituent was identified as a likely cause of the observed 
response in these tests. Concentrations of constituents were equal to or lower than concentrations in 
reference waters and/or test site waters categorized as no adverse response (Table D-2 of main report), 
and/or were lower than the chronic BC WQG and lowest level 1 EVWQP benchmarks, except dissolved 
cadmium (Attachment 2). The concentration of dissolved cadmium in this test (0.35 µg/L) was marginally 
higher than the lowest level 1 benchmark from the EVWQP (0.32 µg/L at hardness >285 mg/L as CaCO3). 
The level 1 benchmark is associated with a 10% effect on Daphnia magna reproduction. D. magna was 
reported as one of the three most sensitive species in the cadmium toxicity database reported in the 
EVWQP, along with H. azteca and O. mykiss (Teck 2014), indicating that the sensitivity of P. subcapitata to 
cadmium is lower relative to these three species. The dissolved cadmium concentration in this test (0.35 
µg/L) was lower than the level 1 EVWQP benchmark for fish (0.95 µg/L at hardness >285 mg/L as CaCO3), 
indicating that dissolved cadmium did not contribute to the observed response in this test. 

4.0 SUMMARY 
The following bullets summarize results from the 2015 to 2018 LCO chronic toxicity data analysis. 

 Quality Assurance/Quality Control—QA/QC information indicated that organism performance in the 
laboratory control water met acceptability criteria for the protocol as it pertains to the health histories and 
sensitivity of the organisms (Section 3.1) 

 Evaluation of Test Results—Most of the C. dubia and P. subcapitata tests were categorized as no adverse 
response. Likely adverse and possible adverse responses were more common in C. dubia tests (5 out of 17 
tests) compared to P. subcapitata (2 out of 17 tests). Of the seven tests with possible or likely adverse 
responses, three were at station LC_LC5, three were at station LC_DCDS, and one was at station LC_LC3 
(Section 3.2). 

 Causation Assessment—For most tests categorized as possible or likely, no water quality constituents 
were identified as causing the observed responses, except for nitrate in the Q4 2018 LC_DCDS test for C. 
dubia reproduction (Section 3.3).  
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
the Line Creek Operation. Test types included survival and reproduction of a cladoceran 
(Ceriodaphnia dubia), embryo development of rainbow trout (Oncorhynchus mykiss), population 
growth of a unicellular green alga (Pseudokirchneriella subcapitata) and growth of a freshwater 
plant (Lemna minor). Table 1 outlines the toxicity tests that were conducted on each sample and 
Figure 1 shows the locations of sample sites. Samples were transported in 20-L plastic 
containers in coolers containing ice packs. Samples were received at temperatures ranging from 
6.0 to 8.0°C and were stored in the dark at 4 ± 2°C prior to testing.  
 

Table 1. Summary of toxicity testing program. 

Sample ID EMS # Species Tested Sample Collection Dates 

GH_ER2* 200389 C. dubia, O. mykiss, and P. subcapitata April 28 and May 5, 2015 

LC_LCDSSLCC 297110 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_LC3 200337 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_DC1 E288270 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_FRDSDC E288272 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_DCDS E295210 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_LC5 200028 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

*Reference site. Conducted as a single concentration toxicity test. 

 

The Line Creek Operation samples were tested using serial dilutions of the sample with control 
water. Sample GH_ER2 was tested using only a single (100%) concentration with no dilution. 
GH_ER2 is an upstream reference location that is not required as part of the Line Creek 
Operation testing program, but the data for this sample were included here as a basis for 
comparison to Line Creek Operation mine-influenced samples. 
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program are provided in Appendix 
E. These samples were collected by Teck personnel at the same time the samples were collected 
for toxicity testing. The chain-of-custody forms are provided in Appendix F.  
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (1998, 2007a, 2007b and 
2007c). Statistical analyses for the tests were performed using CETIS (Tidepool Scientific 
Software, 2013). 
 
 

Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 h old neonates produced within 12 h 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL test tube 

Test volume 15 mL 

Test replicates 10  

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: rainbow trout (Oncorhynchus mykiss) embryo 
viability test. 

Test organism Oncorhynchus mykiss 

Test organism source Vancouver Island Trout Hatchery, Duncan, BC 

Test organism age <30 min post fertilization, <24 h old gametes 

Test type Static renewal 

Test duration 7 days 

Test vessel 2 L plastic containers 

Test volume 2 L 

Test replicates 4  

No. of organisms 30 eggs per replicate 

Control water Dechlorinated tapwater (hardness ~12 mg/L CaCO3) 

Test solution renewal Daily 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (1998); Canaria et al. (1999) 

Statistical software CETIS 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 
Reference toxicant Sodium dodecyl sulphate 
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Table 4. Summary of test conditions: Lemna minor growth inhibition test. 

Test organism Lemna minor, strain CPCC# 490 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, 
Stinking Barn, Niagara Peninsula, Ontario, Canada 

Test organism age 7-to 10-day old 

Test type Static 

Test duration 7 days 

Test vessel 250 mL glass containers 

Test volume 100 mL 

Test replicates 4  

No. of organisms Two 3-frond plants per replicate 

Control water Deionized water with added nutrients  

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux full spectrum light 

Photoperiod 24 hours light 

Aeration None 

Test protocol Environment Canada (2007b) 

Statistical software CETIS 

Test endpoint Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 
Reference toxicant Potassium chloride 
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Table 5. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain UTCC #37 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Nitelva River, 
Norway. 

Test organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test replicates 4 for samples; 8 for control 

Number of organisms 10, 000 cells/mL 

Control water Deionized water with added nutrients  

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Sample filtration Through a preconditioned membrane filter of 0.45 µm using a 
vacuum pump 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007c) 

Statistical software CETIS  

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls >16-fold increase in number of algal cells; CV ≤20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc 
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3.0  RESULTS 
 
The results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of  data for sample GH-ER2, which are reproduced here, but the 
raw data are provided a separate report (Nautilus Environmental, 2015). 
 
Results of the toxicity tests using C. dubia are provided in Table 6. There were no adverse effects 
on survival of C. dubia in the samples; the LC50 values were >100%.  A small reduction in 
reproduction was observed in one of the six samples (LC_FRDSDC) tested with C. dubia; the 
IC25 was 93.4% and the IC50 was >100% for this sample. No adverse effects were observed with 
this species with the other samples. 
 
Results of the toxicity tests using O. mykiss are provided in Table 7. There were no adverse 
effects on embryo viability in the samples; the EC25 and EC50 values were >100%.   
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentraton 
was 97% as a result of dilution associated with addition of nutrients.  There were no adverse 
effects on L. minor dry weight in the samples; the IC25 and IC50 values were >97%. An adverse 
effect on frond count was observed in one of the six samples (LC_LC3); the IC25 was 75.9% and 
the IC50 was >97%. There were no adverse effects in the remaining samples.   
 
Results of the toxicity tests using P. subcapitata are provided in Tables 9; the highest test 
concentraton was 95.2% as a result of dilution associated with addition of nutrients. The algae 
exhibited growth enhancement in all samples.  Consequently, the IC25 and IC50 values for cell 
yield were >95.2% in the samples.  
 
For reference sample GH_ER2, which was only tested at full strength with C. dubia, O. mykiss 
and P. subcapitata, there were no significant differences in the results compared to the laboratory 
controls.   
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_LC3 LC_DC1 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 22.2 ± 1.5 100 19.7 ± 2.0  100 21.8 ± 1.4  90 18.9 ± 3.4  

1.56 NT NT 100 20.6 ± 2.1  100 21.0 ± 3.0  100 21.2 ± 1.3  

3.12 NT NT 100 18.6 ± 2.3 100 20.5 ± 1.1 100 19.7 ± 2.2 

6.25 NT NT 100 20.2 ± 1.0 100 20.7 ± 1.3 100 20.9 ± 2.8 

12.5 NT NT 100 21.0 ± 1.9 100 20.3 ± 2.8 100 21.4 ± 3.3 

25 NT NT 100 19.6 ± 2.8 100 19.4 ± 2.4 100 19.3 ± 2.8 

50 NT NT 100 18.5 ± 2.9 90 16.3 ± 6.3 100 20.5 ± 2.1 

100 100 20.7 ± 2.3 100 18.1 ± 2.6 90 16.8 ± 2.0 100 20.5 ± 2.4 

Test endpoint (% v/v)        

LC50 -- -- >100 -- >100 -- >100 -- 

IC25  -- -- -- >100 -- >100 -- >100 

IC50 -- -- -- >100 -- >100 -- >100 
NT = Not Tested, SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration. 
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Table 6. (continued) Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

 (% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 20.9 ± 1.3  90 17.1 ± 6.3  90 17.4 ± 6.7  

1.56 100 19.9 ± 3.4  100 19.0 ± 3.9  90 16.6 ± 6.4  

3.12 100 19.3 ± 4.2 100 18.7 ± 4.0 100 20.2 ± 1.5 

6.25 90 18.6 ± 3.6 100 20.5 ± 1.4 100 16.7 ± 5.6 

12.5 100 20.1 ± 1.5 100 17.4 ± 4.9 100 18.2 ± 3.6 

25 100 18.0 ± 4.5 100 16.5 ± 3.8 100 18.5 ± 3.3 

50 100 20.2 ± 1.8 90 15.6 ± 5.1 90 16.7 ± 4.2 

100 100 15.3 ± 5.9 100 14.8 ± 3.1 100 16.1 ± 3.1 

Test endpoint (% v/v [with 95% CL])     

LC50 >100 -- >100 -- >100 -- 

IC25  -- 93.4 (68.4 – 100) -- >100 -- >100 

IC50 -- >100 -- >100 -- >100 
SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration, CL = Confidence Limits.
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Table 7. Results: rainbow trout embryo (Oncorhynchus mykiss) viability test. 

Concentration  

(% v/v) 

Embryo Viability 

 (Mean ± SD) 

GH_ER2 LC_LCDSSLCC LC_LC3 LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 

Control 91.7 ± 1.9 91.3 ± 4.5 95.7 ± 1.6 97.5 ± 3.2 95.5 ± 4.7 95.8 ± 6.3 87.4 ± 3.1 

6.25 NT 84.4 ± 5.9 97.4 ± 3.3 96.7 ± 2.7 95.7 ± 1.9 89.0 ± 4.2 91.5 ± 3.5 

12.5 NT 81.4 ± 7.7 92.9 ± 6.5 97.5 ± 1.7 93.2 ± 4.8 94.2 ± 5.0 86.7 ± 9.4 

25 NT 89.1 ± 4.9 95.7 ± 3.3 97.5 ± 1.7 94.8 ± 4.5 90.8 ± 7.4 90.0 ± 6.7 

50 NT 86.7 ± 3.5 97.4 ± 1.7 98.3 ± 1.9 96.4 ± 2.9 92.5 ± 4.2 87.4 ± 6.8 

100 95.0 ± 4.3 87.2 ± 3.7 96.5 ± 4.9 98.3 ± 1.9 94.7 ± 3.5 97.5 ± 1.7 91.7 ± 3.3 

Test endpoint (% v/v)        

EC25 - >100 >100 >100 >100 >100 >100 

EC50 - >100 >100 >100 >100 >100 >100 
NT = Not Tested, SD = Standard Deviation, EC = Effective Concentration. 
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_LCDSSLCC LC_LC3 LC_DC1 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 82.0 ± 14.2  5.6 ± 1.1  67.8 ± 16.6  5.2 ± 1.4  84.0 ± 5.0  6.4 ± 0.6  

1.5 75.2 ± 8.4 5.4 ± 0.7 85.2 ± 9.5 6.5 ± 0.8 74.2 ± 18.4 6.0 ± 1.0 

3.0 88.0 ± 9.5 6.2 ± 0.8 80.2 ± 8.7 6.4 ± 0.5 83.8 ± 13.0 6.9 ± 0.3 

6.1 78.0 ± 10.4 5.7 ± 0.5 75.0 ± 11.9 6.1 ± 0.9 88.8 ± 11.5 6.5 ± 1.2 

12.1 92.0 ± 11.2 6.6 ± 0.7 82.5 ± 8.3 6.8 ± 0.8 97.0 ± 14.2 7.6 ± 1.3 

24.2 99.0 ± 8.0 7.2 ± 0.5 76.0 ± 7.4 6.1 ± 0.4 95.2 ± 11.5  7.4 ± 0.5 

48.5 87.0 ± 16.0 6.6 ± 0.9 72.0 ± 7.0 5.6 ± 0.7 93.8 ± 9.5 6.6 ± 0.5 

97 69.0 ± 4.1 6.1 ± 0.5 47.8 ± 3.2 5.6 ± 0.5 91.2 ± 16.4 7.4 ± 1.3 

Test endpoint (% v/v [with 95% CL])     

IC25 >97 >97 75.9 (57.9 – 96.9) >97 >97 >97 

IC50 >97 >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits. 
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Table 8. (continued) Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds  

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 93.8 ± 9.9  7.6 ± 0.9  81.8 ± 15.8  5.7 ± 1.0  84.8 ± 17.4  6.3 ± 1.2  

1.5 93.5 ± 7.9 7.7 ± 0.7 93.5 ± 11.1 6.8 ± 1.1 87.0 ± 6.5 6.6 ± 0.3 

3.0 87.0 ± 18.2 7.0 ± 1.3 93.5 ± 8.2 6.6 ± 0.5 81.5 ± 18.1 6.4 ± 1.4 

6.1 93.5 ± 8.1 7.4 ± 0.5 90.0 ± 16.8 6.5 ± 1.2 85.2 ± 17.6 6.6 ± 1.2 

12.1 83.0 ± 13.8 6.5 ± 0.9 88.5 ± 15.0 6.3 ± 0.8 85.5 ± 15.5 6.5 ± 1.2 

24.2 100.5 ± 11.0 7.6 ± 0.8 90.0 ± 8.0 6.7 ± 0.7 89.5 ± 5.1 6.9 ± 0.2 

48.5 97.0 ± 11.2 7.4 ± 1.4 88.5 ± 13.1 6.4 ± 0.9 71.2 ± 4.1 5.6 ± 0.4 

97  89.2 ± 2.5 7.4 ± 0.5  103.0 ± 4.2 7.4 ± 0.4  74.0 ± 15.1 6.2 ± 1.3 

Test endpoint (% v/v)     

IC25 >97 >97 >97 >97 >97 >97 

IC50 >97 >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration. 
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_LC3 LC_DC1 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Control 35.0 ± 1.3  --  34.8 ± 2.8  --  33.4 ± 2.6  --  33.9 ± 2.7  --  

1.5 NT NT 44.5 ± 3.4* 28.1 36.0 ± 2.6 7.9 36.8 ± 2.6 8.5 

3.0 NT NT 63.5 ± 3.9* 82.7 55.0 ± 3.2* 64.8 46.8 ± 1.7* 38.0 

6.0 NT NT 87.0 ± 5.2* 150.4 86.8 ± 5.0* 159.9 71.8 ± 5.9* 111.8 

11.9 NT NT 109.8 ± 5.9* 215.8 107.3 ± 9.2* 221.3 83.5 ± 5.3* 146.5 

23.8 NT NT 114.3 ± 12.0* 228.8 103.0 ± 9.7* 208.6 106.3 ± 8.7* 213.7 

47.6 NT NT 118.8 ± 8.6* 241.7 100.5 ± 6.8* 201.1 113.8 ± 6.6* 235.8 

95.2 102.4 ± 5.7* 192.5 69.2 ± 5.7* 99.3 65.0 ± 6.3* 94.8 121.8 ± 7.8* 259.4 

Test endpoint (% v/v)        

IC25 -- -- >95.2 -- >95.2 -- >95.2 -- 

IC50 -- -- >95.2 -- >95.2 -- >95.2 -- 
NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration. 
*Indicates cell yield that were significantly greater than the control. 
 
 
 
 
 
 
 
 
 
 



Nautilus Environmental 
Work Order #15365, 15376, 15377, 15378  

14 

Table 9. (continued) Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation 

 (%) 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation  

(%) 

Cell Yield  

x104  

 (Mean ± SD) 

Stimulation 

 (%) 

Control 32.0 ± 2.2  --  35.1 ± 3.1  --  33.2 ± 3.0  --  

1.5 36.0 ± 3.4 12.5 39.0 ± 4.4 11.0 62.5 ± 4.5* 88.0 

3.0 48.0 ± 4.2* 50.0 57.8 ± 4.3* 64.4 79.5 ± 3.3* 139.1 

6.0 64.2 ± 7.1* 100.8 69.0 ± 5.9* 96.4 106.5 ± 11.1* 220.3 

11.9 85.2 ± 7.6* 166.4 85.2 ± 6.2* 142.7 116.3 ± 10.2* 249.6 

23.8 100.5 ± 12.6* 214.1 119.0 ± 12.4* 238.8 115.5 ± 5.6* 247.4 

47.6 83.5 ± 8.9* 160.9 139.3 ± 10.9* 296.4 90.2 ± 5.7* 171.4 

95.2 72.8 ± 3.0* 127.3 132.5 ± 5.4* 277.2 72.8 ± 7.2* 118.8 

Test endpoint (% v/v)      

IC25 >95.2 -- >95.2 -- >95.2 -- 

IC50 >95.2 -- >95.2 -- >95.2 -- 
SD = Standard Deviation, IC = Inhibition Concentration. 
*Indicates cell yield that were significantly greater than the control. 
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4.0 QA/QC 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within ranges specified in the protocols 
throughout the tests. There were no deviations from the test methodologies. Uncertainty 
associated with these tests is best described by the standard deviation around the mean and/or 
the confidence intervals around the point estimates. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was considered 
appropriate.  
 
 

Table 10. Reference toxicant test results.  

Test Species Endpoint 
Historical Mean 

 (2 SD Range) 

CV 

(%) 
Test Date 

C. dubia 
Survival (LC50):  2.1 g/L NaCl 2.0 (1.6 – 2.4) 11 

April 22, 2015 
Reproduction (IC50): 1.4 g/L NaCl 1.5 (1.2 – 1.9) 14 

O.mykiss Embryo viability (EC50): 6.7 mg/L SDS 4.1 (2.2 – 7.6) 36 April 29, 2015 

L. minor Number of fronds (IC50): 4.1 g/L KCl 4.1 (3.1 – 5.4) 15 May 20, 2015 

 P. subcapitata Growth (IC50) 38.6 µg/L Zn 26.4 (13.6 – 51.1) 39 May 5, 2015 
SD = Standard Deviation, CV = Coefficient of Variation, IC = Inhibition Concentration, EC= Effective Concentration, 
LC = Lethal Concentration. 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client 

Work Order No.: 

Teck l'.oCt( Start Date/Time: _l\Jc..;~.::::a,c:i-Li-"b-'-/""'Js:.........@-'-'G"'D-'-""'""'h __ _ 
Set up by: _ __;:fV'l_..,L""'--------

Sample Information: Test Validity Criteria: 
1) Mean survival of first generation controls is 2:80 % 

Sample ID: \..CU'. D.S~ LC.l _VJ ~-)0\l"-o:S-- vl,_rJ 2) At least 60% of controls have produced three broods within 8 days 

Sample Date: tv\Cvci t;/i';; 3) An average of>IS liveyoung produced per surviving female in the 

Date Received: 

Sample Volume: 
MtW 1/IS 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used ;;:s young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d ICSO (95% CL): 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQRanges: 

T (°C) = 25 ± 1: DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

041-4\SA 
<24-h (within 12-h) 

D 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d ICSO Reference Toxicant Mean and Historical Range: 

).D(\.\,-1.+) 
\,'S (1:1-J,q) 

g/L NaCL 

g/L NaCL 

CV(%): 

CV(%): 

Test Results: 

LCSO % v/v 95% CL 

Reviewed by: 

Survival 

')I Do 

>I De 

\ I 
14 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Samplel,D: 
Work Order #: 

Bt~(o% StartDate&Time: M~~~~/hJI, ;; (' ,[J:t;:C C ,_\!'l,_)tt'>-•S--~op Date & Time: M 1J (if $vD h 
l'.:>5t(o Test Species: Ceriodaphn dubia ~ 

Davs 

concentrron 0 1 2 3 4 5 ';A,-,-,f 7 
- ' , .. ,' ':' '; 

old' -~ 
.. 

('IN nrO init. · old new old new old .. new new old new.; new. .final· 

TemDerature 1°Cl _>t,O ?l\- 0 ' u n 1t;::.,{) '.14;.0 150 'lu J') ~JDJ-:;;; -f?4 15,c; t~l.v ~o \ 
DOlma/Ll 9 l Cj. 0 ,, 0 l"..-1- IQ 't; 2 l'.J..0 /l;,1' ~ &.i ,V? )'.[; """I :'t> '\. 

DH e.o ::i.1 .4 nl~ 'ii·D .1¥>, IL\ :;r.;i 1S.c 1-:'l- 'S.0 -1.=t '\ 

Cond. luS/cml ~18 ').0 ;;;(\:> (JN 1..-l ).).. :i, 'J.,1,() 2:i.4 '\. 
Initials y llf .fmV> OifJ I +1fY\~ 1-b'Mll 't l'Yl~~ ~ MLl '\. 

' 

Days 

Concentration f) 0 1 2 3 4 5 :>::;..,,,LI; 7 
;, 5-b 011C1Ji11 ... -·hlit· ., ... old .new Old .new- • •01<1 new old new old new ;t,>% !· .• nE:w fina1 

Temperature (°Cl 1\l.S 'Lil-/() lU.h I '~C., 1 V ::i•+.o !.':! .D r l\ ,Q '16\0 'l)<,$ '5.1) 1'Ji..\.O '1 ~.v i\ 
DOlma/Ll 1.'1 ::j. '/.. ~,I -0 i-4; 7:::/- ':t.- 1-1' ~-r .b )5"l~ :i. ~ '\. 

DH t.9 +."! +&\ ~ .'1-- 'l ·3 1v ~ . t ::r ?J' ~.o -:::r 150 :j. ::t ' 
Cond. lnS/cml C);;>5 'J..-1~ .::llS 2,;\C ').).=! ,~ ::::? 2. '"1 '\. 

Initials Llf' 
. JIN :rm\¥'1 l l'l Llf \ . d\l\LI ..... ,, rw I tf\I ':, '\. 

Davs 

Concentratio~) 0 1 2 3 4 5 
,.., 

7 

/06o/a(11lu init old new old new old new· old new : old .. ,_new .,.'bk( new final 
Temoerature (°Cl 1;;i5,0 21.tlJ l{,Q 'lt,..,,U ;zc;.o ')],-.Q IM,U '16'" v..5 "~.IJ 1,UD 2.tv '\ 

DO (mg/L) iPI 1.'/; :5.'1 ~-"li ~' ~¥15 :L -f.b 'lJ (,.;- 9\ .'i .:st~ '\ 
DH i.o 1.9 r; ,Q 1-::i:, '1 9.;·?:. B.k- :z_ .f!: I 'b, I 'ti ~- \ 1-:i, '1 

Cond. luS/cml s J\1, ~ 1 '527_ 'Sd. - t::;?, (, 5"<'1 ~ 1;-"} ., "" Initials (l.J} rt "'I :JW L•" ~•L1 ttYl () "Al: \. 

Control i C(f,6 {fl/ u I Analysts: 

I Hardness* f{)U 2(.,'li 
, 

' 
I Alkalinitv• . , . I . •' 40 1 lo lo 
• mg/L as CaC03 
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Reviewed by: __ r~'--o/'~--+o-r 
Date reviewed: <Ji'.;;;;f)2/ If 

Sample Description: (\f ify 70/"IQ.. pp{: f rt:;;;;,t' 

Comments: Broodboard Used: ~&'2Y&Y lS A 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

leciL teal 
LC_ Le OS'>U:C !!l<;-:>o1S- O'r-Ob_ N 

1S'.H(p 

Start Date & Time: Mct"I- ro I 15 €-'i3/XJ) 
stopDate&Time: l\i\c~ 12/11" {<) J';"oot\ 

Setupby:-.:..M=c_· _____ _ 
o/0(010) 

Days Concentration: · rof.. Concentration: Concentration: . , \ J 
A B C D E F G H I J lnit A B C D E F G H I J lnit A B C D E I F I G I H I I I J I lnit 

1 ,,,,. ,.,...- ,.,...- ,.,...- /. ,,,,. ,,,,, / / / t-~ / ,.,, / ,,,..- / ..... - / / ,,,... t-l ,,..- ,....... ..... .....- / ,..,,. / ,,,.., ..... ..,..,, I {~t.. 
2 / / / //I/'// / /. rfl/V, / ~~ /·/. /" f / _,.· "'"" / ~· / y·/ ,· ., · / / ·, .. 1'°"'1• 

3 ,. / / ,/ /,,// / / /·1'1ff//; 1//1/ ,/ ,/ / / / / ,//(/Jf1f /./.11/ v .. / ;/ / ,/ ,//'ltlff/ 1 

4 3'-f 3 ·-., 'f ~· '3"\75\1 A v"l--~ 2-3 '< ,, ) 2-·3 A~ 2..-3 J 3 / 1-'.'.> 2.-:l <c 
s b Ci "'l- "!- "I 'f. =!- v :J. 't Jul) k> 1::/- "I '?: )S 'C ~ ::j, , ~ ::/. :JIJU "./ "!- 9- ~ {_ 6 "'1- "I- '!- 'j- Jb( 
s ll a· 10 II II ID \1 10 fO Cl lllt "I Y II II 11 l:Z II /O l::l- '"'! illL1 rt "I !O 10 1 I '1 II °t 11 1-0 rll1'1 
7 

8 

TotadJ.l? I 11' IJ4 l :>\ 12:;..l).1 I '2-111'51:i()L\111Ml1il"tl l%11bl-j.,\IH:i-J::lf7il:i./ l2D l<J.2-l /q 1mt71 /411'lJl:ibl~wTTsTJOI l"I l2012'D !Nit 
I I 

Days Concentration: b1~S Concentration: '\,:}, Concentration: ~ 
A B C D E F G H I J lnit A B C D E F G H I J lnit A B C D ! E I F GIHlllJllnit 

1 I / I /I / I / I / I / I / I/ I / I/ I CL I /I /I /I / I / I / I / I/ I / I/ I le< I ....-1 / I ,,. I/ I/ I/ /I / I / I / I i'-l 
2 / __ ,.,.- ,.,.,_.,,/ / 

// -// / 
/'/r/l ··dm / //,Y.:'1 

4 I~ T~ r.,_. I '.l !vi /h l"'i?il '2..-I vl,0-, I LI J 1:$ 11-1"2--I '31-:;, 1/12-1"2-IP::> 1.5 17 1:-i. I/[ i--1 <I J 'vl"Z-1 "') 1,.,__ 

s 1 Yi I h I i I "I- I 7: I~ I ::i I ~ Ii I "I- !Jw I '1 I 9 I -:i. I"!- I t I '8' I :i- 11 I :i- I '1 l::iwl "I- I '1 I 7; I 9 I "I- I? I 'f q l'g Iv IJw 
s 1 fo I to I CJ I 11 I 11 It ::i. I\ 2.1611-1 c I Ii I md 11 I Ii I io I ti5Tii I 11 I I l-1 Lill ;2..1 t2-I md CJ II iJITiJ I 1 ol °I I q 112 11 11 'l.i 1 VI ()11: 

7 

8 

Totail:t..f I tt 11'1 h.l I "211 z.ol·J.);j 1~ I J;ol ;;-<>lll'lql"2.l.J '.131.):ll I IQ I ::i. I ll?i l:i::i .. 1Ftl.i( ln..[rni:jl 1 Q I 2:i.l .J.i I 11s-l I '5 I 2ol 2:2.f 22[2::i.l 1 S-14Wt 
Da s Concentration: 0 Concentration: Concentration: 

y A B C D E F G H I J lnit A B C D E F G H I J lnit A B C I D I E I F I G I H I I I J I lnit 
1 1....- , .... I .. I / I ,. I / I ,. I ; I /' I / I 61. I •• I / I / I / I / I /I / I / I / I / 1-?t 
2 I/ I _,./I/I . ...-1 /l--1/ I /I /ill711 I/I .. + /1·/1· ..-I· /I /I/I /I /clt\MJ , -- //~/ .. J1rhL 

~ '3 'f J, :J ,,,,. 
s 1 "!- I <l I ::i. I :i. I t; I v I ,/ I 'O Pr I 'ii l:'lvlll s I I, I -q. 1·:::z-. I .I l::t=-T?JT '\ I I.\ I ::r I J1· • 
6 I 111 Of I ID I 1 ii I ( 1·11.:f 10 I 10 I r' 11 ~ lll)tJI {O I Ci I 9 111 I ID I 10 11 D I '1 110 I °I I mt 
7 

I 

8 

Total! I Cl ).Q 11 "1 I 22. I I b 11 ~ 11 b IJ.o 1:2.f I).<> lmOl 1 ~ 11 )l IJ-b 12./ I / :i. l.itilU>lf(,, lrt-l 1ci I me 
I ' I 

Notes: X =mortality. )e:fY'l_ 

\ 
A j/ Sample Description: ( r2C{ l qet ~ (e'tJrJ.. 

Comments: Total# Younq only based on the first 3 Broods, Fourth and subsequent tm1ods nut included in tatal count. 
~-

Reviewed by: Date reviewed: J~,- -i....J (~ 
Version 2.1 Issued July 29, 2009 

Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-15 13:52 (p 1 of 2) 

15376e I 04-9818-6429 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 02-5469-3560 Endpoint: 
Analyzed: 22 May-15 13:52 Analysis: 

Batch ID: 18-4 795-0276 Test Type: 
Start Date: 06 May-1513:00 Protocol: 
Ending Date: 12 May-1515:00 Species: 
Duration: 6d 2h Source: 

Sample ID: 08-2003-7136 Code: 

Sam pie Date: 05 May-1514:34 Material: 
Receive Date: 06 May-15 08:34 Source: 
Sample Age: 22h (7 'C) Station: 

Linear Interpolation Options 

X Transform Y Transform Seed 

Log(X+1) Linear 1908769 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 

EC5 >100 NIA NIA <1 

EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 

EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 
EC50 >100 NIA NIA <1 

Gd Survival Rate Summary 

C-0/o Control Type Count Mean 

0 Negative Control 10 
1.56 10 
3.12 10 
6.25 10 
12.5 10 
25 10 
50 10 
100 10 

6d Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Negative Control 1 

000-469-187-1 

6d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (JCPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

30EOC610 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC _LCDSSLCC_ WS_2015-05-06 _N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Yariate(AIB) 
~-~·~----~-· 

Min Max Std Err Sid Dev CVo/o %Effect A B 

1 0 0 0.0% 0.0% 10 10 

0 0 0.0% O.Oo/o 10 10 

0 0 0.0% o.0°1o 10 10 

0 0 0.0% 0.0°/o 10 10 

0 0 0.0% 0.0°/o 10 10 

0 0 0.0% 0.0°/o 10 10 

0 0 0.0% O.Oo/o 10 10 

0 0 0.0% 0.0% 10 10 

Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep 9 Rep 10 

CETIS™ v1.8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 02-5469-3560 Endpoint: 6d Survival Rate 
Analyzed: 22 May-1513:52 Analysis: Linear Interpolation (ICP!N) 

6d Survival Rate Binomials 

C~o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 111 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 

Graphics 

-·- • • 
00 

00 

'" 

000-469-187 -1 CETJS™ v1.8.7.16 

Report Dale: 

Test Code: 

CETIS Version: 
Official Results: 

Rep 6 Rep 7 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

22 May-1513:52 (p 2 of 2) 

15376e I 04-9818-6429 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Rep 8 Rep 9 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

Analyst: __ _ 

Rep10 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

~ 
jv.p,z./ 1( 

QA:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-1513:53 (p 1 of 2) 

15376e I 04-9818-6429 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-4 727-2928 Endpoint: Reproduction CETIS Version: CET1Sv1 .8.7 

Analyzed: 22 May-15 13:52 Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

Batch ID: 18-4 795-0276 Test Type: Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

Start Date: 06 May-1513:00 Protocol: ECIEPS 11RMl21 Diluent: 20o/o Perrier Water 

Ending Date: 12 May-1515:00 Species: Ceriodaphnia dubia Brine: 
Duration: 6d 2h Source: In-House Culture Age: <24h 

Sample ID: 08-2003-7136 Code: 30EOC610 Client: Teck Coal 

Sample Date: 05 May-1514:34 Material: Water Sample Project: 

Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 22h (7 'C) Station: LC _LCDSSLCC_ WS _2015-05-06_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1493458 200 Yes Two-Point Interpolation 

Point Estimates 

level % 95% LCL 95°/o UCL TU 95% LCL 95°/o UCL 

IC5 33.41 2.905 78.93 2.993 1.267 34.43 

IC10 94.14 22.65 NIA 1.062 NA 4.414 

IC15 >100 NIA NIA <1 NA NA 

IC20 >100 NIA NIA <1 NA NA 

IC25 >100 NIA NIA <1 NA NA 

IC40 >100 NIA NIA <1 NA NA 

IC50 >100 NIA N/A <1 NA NA 

Reproduction Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CVo/o %Effect 

0 Negative Control 10 19.7 15 22 0.6333 2.003 10.17% 0.0% 
1.56 10 20.6 17 23 0.6532 2.066 10.03o/o -4.57°/o 
3.12 10 18.6 14 20 0.718 2.271 12.21°/o 5.58% 
6.25 10 20.2 19 22 0.3266 1.033 5.11o/o R2.54°/o 
12.5 10 21 17 23 0.5963 1.886 8.98%1 R6.6% 

25 10 19.6 15 22 0.8844 2.797 14.27% 0.51% 

50 10 18.5 13 22 0.9098 2.877 15.55°/o 6.09% 
100 10 18.1 12 21 0.836 2.644 14.61%.1 8.12°/o 

Reproduction Detail 

CR% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Negative Control 20 18 20 21 22 21 21 15 20 19 

1.56 17 18 23 21 22 23 21 20 22 19 

3.12 14 18 20 20 20 15 20 19 20 20 

6.25 21 19 19 21 21 20 22 19 20 20 

12.5 22 23 20 19 21 23 22 17 21 22 

25 19 22 21 15 18 20 22 22 22 15 

50 19 20 19 22 16 15 13 20 21 20 

100 18 18 20 21 12 20 20 16 17 19 

000-469-187-1 CETIS™ v1.8.7.16 Analyst. __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-4727-2928 Endpoint: Reproduction 
Analyzed: 22 May-1513:52 Analysis: Linear Interpolation (ICP!N) 

Graphics 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 
Test Code: 

22 May-15 13:53 (p 2 of 2) 

15376e I 04-9818-6429 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Resu Its: Yes 

Analyst: __ _ QA: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: leek: toed 
Work Order No.: 1$3]-b 

Sample Information: 

Sample ID: LU . .l? ~INS _:w\ s--DS -oLN 
Sample Date: 

Date Received: 
MCIA{ to/is 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 

Avg No. young in first 3 broods of previous 7 d: 
Mortality (%) in previous 7 d: 
Individual female# used ;o,s young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): \.4 ( Q,q - J ]J 

Start Date/Time: __.N"'-'~-l""i+k~/~15-_Q~\_J.~J;"D_h~-
Set up by: _ __::PJ\ccl"-'---------

Test Validity Criteria: 
1) Mean survival of first generation controls is ~80 °/o 

2) At !east 60%1 of controls have produced three broods within 8 days 

3) An average of ~15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

04241\;i} 
<24-h (within 12-h) 

0 

g/l NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
)..O ( !. \?-1.<\-) 
\,'5(1;1-1,q) 

g/L NaCL 

g!L NaCL 

CV(%): l I 
CV(%): \4 

Test Results: 

Survival 

LC50 % v/v 

IC25% 

IC50 % 

Reviewed by: Date reviewed: 
~~~~~~~~~-

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements . 

Client: 
Sample ID: 
Work Order #: 

start Date & Time: /Yla.'1 0 J.lse1QSotl . 
Stop Date & Time: l'!li'tM ! 3 ff5 0\) Tt516\I\ 

Test Species: Cerio aphnia dubia 

Da's 
Concentration 0 1 2 ).t~ 3 4 5 - , I I oli( new ,. «>id ' .· .. I 

11irr110 init. new old new old. new .old · new 
Temoerature l°Cl 01.1.0 ?~.o 1'2.L\.O iiJ. u :l.'\--D !l ;;:,::,; ''i4.0 '15'>,"' VJ .. -'> ~hn 17~1) 

DO Ima/LI '61 c:i. ~ It 0 -::+ "i, i 2. . .< i,.1/ ~'! &-I ,\.\ ~{)/ 

oH t),O ::i-. f ~: t\ -,i:::r "l · i) - ( ol i J .. ..r Sl..o -.I~ ?-.0 
Cond. tuS/cml 3113 '7.--C>Oi 2-t3 1 ' ),~'? 12 {/ 

Initials /U,f ' ~ l JIN "~ tli1l1 j::j'lfl 1r11\ 
~ 

Davs 

Concentration 
1

) 0 1 2 3 4 5 
;, ot:.O .11 Cl4 v init. old new old new <>Id new. old '··new old new 

Temoerature 1°Cl ()\,\, 0 ?4,i'l 'J,0 ,,-;. 0 ::l.l\-.':J ?.<\:by tcO ""~ ~ '.!>. () f.1.1 
DO(mg/L) 'f,q ::t. 'I . I ~~ i·3 ?r~ J. i -:r> ~-\ 

DH 1.'l 1.::1 ,.>, 0 7t.B '0·3 '::I .l 'i''.I~ 1-. 'l 8.o 
Cond. luS/cml dOl\..\ '71-=5 2'.l.i , ;;, >_!. '.l?>f 

Initials v ,,p H\llio/1 '.Jl,'\.I :( M \ l\,~ll -

oa-s 

Conce~~~/i~j 0 1 2 3 4 

11 .• fflo IJ •. 1rlit. I old -:·.·--.new/ old. 
'' •,' 

Old· old ::new. , .. new new 
Temoerature (°Cl ]\.(,0 Zif..O '111 D 7.f, "J ::ll\-.S Y\.IJ 7C.l0 ~~" -v-i}5 

DO (mg/L) '1.'] ";f. q e ']...- ":I. 't' - 2 -=[. °i 6\ -:r.S ~." 
oH t,9 "C;f.''i o.o 1·..i-1 ~-3 ,_o 'i '11-- h"' '15.o 

Cond. luS/cm) a?,f 1-:::i:: J.- ::nG -if~ ,-- /iO'h 
Initials ",,,(! £1<JAJ-j/) JIN HY\i I Mi"\ 

Davs 
Concentration_ 0 1 2 3 4 

I ()/Jo/,, fill Ii init. : oJd. new old new. old new old new 
Temoerature 1°61 ;v~,o 7'+.fl 'JU,() 1£.U ;::i;;-o 174;\:; 'lll,0 h..:C', 21 ·'\.4. 5 

DO(mg/L) ifl,.O "!, 0, @~ --1-t:n '3·7_ 1"1 f1 ').- )''.:> l),e> 

pH ':j,q i.9 -:i.a K.Cl '<'.. l '6-'Y <"? · 1 /..,1 ... i.o 
Cond. luS/cm) 1ll'l -it;; 1S9 ::t00 ~,.2-

Initials l),f ' ~ f iY i '.l-llil!Jl'll ru1rn i\" :l 

• mg/Las CaC03 
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 
Sample Description: 

Comments: Broodboard Used: 

Version 1.2 Issued Jan 26, 2011 

';f~ I 
1:::n- 0 

.'.2-2 ~ 
DV\! v'i · 

5 

old new 
h~O ,1t1,D 
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Client: 
Sample ID: 

Tec,,t Coec[ 
I. c__ L(,'!) _ \/\\\,_ J,D\5 -DS- -D\,_ N 

Work Order: JS ?;JG 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

"/o (u1v) 

StartDate&Time: fVl(dJ~lo/iS <.')/,~SOS 
Stop Date & Time: fefi i'31t'f o:; I Q;;(Ok) 

Set up by: _.'--M-"L"-''--'----------

Days Concentration: Co -.\10 Concentration: . I'd 
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Notes: X =mortality. 

Sample Description: G e ( 
~~~~""-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Comments: Total# Young only based cm the first 3 Broods, Fourth and subsequent broods not included in total count. 

~/ Reviewed by: 

Version 2.1 Issued July 29, 2009 

Date reviewed: ~~ ?.....} {.(" 
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CETIS Analytical Report Report Date: 

Test Code: 

22 May-1513:59 (p 1 of 2) 

153761 I 03-0353-3449 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-8401-8701 

Analyzed: 22 May-15 13:58 

Batch ID: 

Start Date: 

07-9635-6863 

06 May-1512:50 

Ending Date: 13 May-1510:20 

Duration: 6d 22h 

Sample ID: 01-8455-4594 

Sample Date: 05 May-1514:49 

Receive Date: 06 May-15 08:34 

Sample Age: 22h (6.8 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 35.41 29.77 

EC10 100 35.41 

EC15 >100 NIA 

EC20 >100 NIA 

EC25 >100 NIA 

EC40 >100 NIA 
EC50 >100 NIA 

7d Survfval Rate Summary 

C-o/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

7d Survival Rate Detail 

C-0/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1550163 

95% UCL TU 

NIA 2.824 

NIA 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 

10 

10 

10 

10 

10 

10 

10 0.9 

10 0.9 

Rep 1 Rep 2 

1 1 

1 

7d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

6001462 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC _LC3_ WS_2015-05-06_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 3.359 

NA 2.824 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV0/o %Effect A 

1 0 0 o.0°1o O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% 0.0°/o 10 

0 0 0.0% o.0°1o 10 

0 0 0.0% 0.0% 10 

0 0.1 0.3162 35.14% 10.0% 9 

0 0.1 0.3162 35.14% 10.0°/c 9 

Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 

1 1 1 1 1 1 1 

1 1 1 

1 

1 

1 0 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 

10 

10 

10 

10 

10 

10 

10 

Rep10 

1 

1 

~ 
~1,/f{ 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-8401-8701 Endpoint: ?d Survival Rate 
Analyzed: 22 May-1513:58 Analysis: Linear Interpolation (ICPIN) 

7d Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep 5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 111 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 0/1 

Graphics 
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O.J f 
D,l F-

000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

22 May-15 13:59 (p 2 of 2) 
15376f I 03-0353-3449 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

0/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

111 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

Analyst: __ _ 

1/1 
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CETIS Analytical Report Report Date: 22 May-1513:59 (p 1 of 2) 

Test Code: 15376! t 03-0353-3449 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-6776-7010 Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analyzed: 22 May-1513:59 Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

Batch ID: 07-9635-6863 Test Type: Reproduction-Survival (7d) Analyst: Jes!in Wijaya 

Start Date: 06 May-15 12:50 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 
Ending Date: 13 May-15 10:20 Species: Ceriodaphnia dubia Brine: 
Duration: 6d 22h Source: In-House Culture Age: <24h 

Sample ID: 01-8455-4594 Code: 8001462 Client: Teck Coal 

Sample Date: 05 May-15 14:49 Material: Water Sample Project: 
Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 22h (6.8 'C) Station: LC_LC3_WS_2015-05-06_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95°/o CL Method 

Log(X+1) Linear 154583 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95%1 LCL 95o/o UCL TU 95% LCL 95% UCL 
IC5 2.615 0.6822 25.39 38.25 3.939 146.6 
IC10 21.15 6.812 35.56 4.728 2.812 14.68 
IC15 30.94 18.66 60.72 3.232 1.647 5.359 
IC20 40.32 27.88 N/A 2.48 NA 3.586 
IC25 >100 N/A NIA <1 NA NA 
IC40 >100 N/A N/A <1 NA NA 
IC50 >100 N/A N/A <1 NA NA 

Reproduction Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV%1 o/oEffect 
0 Negative Control 10 21.8 20 25 0.4422 1.398 6.42°/o 0.0°/o 
1.56 10 21 15 26 0.9428 2.981 14.2% 3.67°/o 
3.12 10 20.5 19 22 0.3416 1.08 5.27% 5.96% 
6.25 10 20.7 19 23 0.3958 1.252 6.05% 5.05°/o 
12.5 10 20.3 13 22 0.8825 2.791 13.75% 6.88% 
25 10 19.4 15 24 0.763 2.413 12.44% 11.01% 
50 10 16.3 0 21 2 6.325 38.81% 25.23% 
100 10 16.8 13 20 0.6289 1.989 11.84% 22.94% 

Reproduction Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Control 22 21 21 21 25 23 22 21 20 22 
1.56 19 23 21 26 15 24 20 20 21 21 
3.12 21 22 21 21 22 19 20 19 20 20 
6.25 22 20 20 20 22 20 23 19 21 20 
12.5 21 22 22 20 22 22 19 22 20 13 
25 20 21 20 17 24 15 20 18 20 19 
50 13 19 21 18 19 0 21 18 20 14 
100 17 13 20 18 17 15 17 19 16 16 

tW-
~i-/r£ 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 01-6776-7010 Endpoint: Reproduction 
Analyzed: 22 May-15 13:59 Analysis: Linear Interpolation (lCPIN) 

Graphics 

t 
"~ 

000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-1513:59 (p 2 of 2) 

153761 I 03-0353-3449 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Tecl:: too.( 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: \V\ l),y b /15 
Sample Volume: 

Test Organism Information: 

Brood stock No.: 

Age of young (Day O): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used :2'.8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cc\\).'i> 

Start Date/Time: _..!:M~M.-"'Dvl"-l.¥/--"'h...L./-'-.l l:J-'--'~'-~J _,_13;;_,_.;l"'-'"h"--

Set up by:_---'"-'-'...!.---------

Test Validity Criteria: 

1) ·Mean survival of first generation controls is :<::80 °/o 

2) At least 60°/o of controls have produced three broods within 8 days 

3) An average of ~15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

g/L NaCL 

g/L NaCL 

7-d LCSO Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
) .o ( \, b-2.+) 
\,'5(1;1-1,q) 

g/l NaCL 

g/L NaCL 

CV(%): \ I 
CV(%): 14 

Test Results: 

Survival 

IC25% 

ICSO % v/v 95% CL 

Reviewed by: 
Date reviewed: ___ ~-------~-"/-~---

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 
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Client: 
Sample ID: 
Work Order #: 

concentrrion - , 
t 'firr110 

TemDerature l°Cl 

DO lma/Ll 

DH 
Cond. lnS/cml 

Initials 

Concentra1/i~J /d,,f?/o (/; IJ 
TemDerature (°Cl 

DO lma/L) 

DH 
Cond. luS/cml 

Initials 

Concentratio~) 
tooo/a (u I v 

Temoerature (°C) 

DO(ma/LI 

pH 

Cond. luS/cm) 

Initials 

Hardness* 
Alkalinity* 

• mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 
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Start Date & Time: (Y)a~ } IS @13,) ol-J 
StopDate&Time: ML 13H5c0 HOOi\ 

Test Species: Ceriodap nia dubia 

Davs 
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Davs 
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'lSD 1Uf) 'kl>~, 'l..4.11 "'-.0 i\.{.() 24:v ·a4.o I a,,,- !" 
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1-•!!6 ,,_ '1-- [:.,D %.o "!-:=\- 3,D :i. .1- ~e ~Ft:-
2).-' '?'.1.6 'KJI ~ ~:;18 1'7.? r. 
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' 
Days 

3 4 5 ·6 7 
old new.·-· old ··.new ; old i-·new old new final 

"C.,0 U,0 ~f"·' w.> %.() :L4 0 2-fD 'ii 4 () ']J;J. 
j,( A J• ., :i- ';I ~.b +~ S. l ~ ,, i(") 

. .,..~~ ::\:4 
,.., I ·) .!'., 2-- '6, I '11:) B.i :::i, 't i-.e- '"";fr 
, 1--'S - 'J. 'Ji?, /_"?., 9~B :L~ 
--t-;l'Yll "J M\1'1 r-,1' ,, I KSMll' m,,., 

Analysts: Flritn .tur,,awo. ec.. 
I J 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Reviewed by:_~~'-=-~-~ 
Date reviewed: ~j f-1. 

Sample Description: _.>...e· "-""(-~-----------------

Comments: 

version 1.2 Issued Jan 26, 2011 



Client: 1 ec.J. Coecl 
Sample ID: 
Work Order~ 1s:~il0 

L<--OC. \_ \/IJ <,., :iol ): D!>-D Li'-\ 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

0/o (vJv) 

Start Date & Time: /Y)i# ~ }I 5 e I 31 Q \c, 
Stop Date & Time: 1!4{= j//1

5"[>12 HO ol
Set up by: n Lf 

Das Concentration: \rl'.lf Concentration: )1S' Concentration: ~ 
y A B C D E F G H I J lnlt A B C D E F G H I J lnit A B C D E I F I G I H I I I J I lnit 

1 / / ,.,,...- ,,,,.,- .r .,,.. ,,.,, .,,.. r ,r l--C / / / / / r ,,,,,- -"" / / <:-l ..- ,,,.,. / ,,,,,- .,..-- / ,,,., / ./ _,, {·--! 

2 __.. / / / · / / / I/ 1/ / .rn11 _,/'. ,/ ,,/ ,./ /' / /' / / /· 1Yfi1 •. ,.r .r· ./ / ,, ,... / / / t111', 
3/ /'////,//l/~W-////////~-/~/'~//////~ 
4 .< "" .3 <k -;: 3 't: 1 3 3 lb ' "1 '2- '1 5 ., l- .,, 3 3 "'- ] '2,_. v s v ./ , .., 7 s /\-
5 1:-, ec, .f,, ~ :::1!. -=r 1§. b b r, 'l1fYI b .::t -:i- B ;;j ci ·'1- ::i- 0 Y · wlh 'B -::i- "=t- ,/ "" .:±.. 9' "' 0 . . ....... 
6 ,/ 

1 ID 
B I I I I I l I . I I I «1c 

Totail 19 I IB 11'! 1'.Z.l I 1cl l'l l:tJ 11'1 lff [bl ifuJh 111 IUlll l:P/ I:?;,{ l.r<ai 19lk!119lZiii/111}11811~ 12~J/l 15]@/'ikQ12/ lf1Jii 
' 

, 
~ 

Days Concentration: ~)----------------------- Concentration: 61 ,5 Concentration: 

A B C D E F G H I J lnit A B c D E F G H I J lnit A B c D I E I F I G I H I I I J I lnit 
1 .,,,.-- ..-- / / / - / / / / (<. _ _. / / / / / / ,,,- - / (--( / /~ ,,.,.~ / /' / / / / / (:'--i 

2 / ./ ......... / / /// ,,..,... / ift)j / ,./ /// /' ,.....- / .. _./ ?l/'Ti/'1. //'/' /' /" /' ./' /./ / './YJ" 
3 /./ / .... / _,/' · .. ,.....,.,,... //'fi11P.i' ~ / .... ,....,... _ .... / / / / ./ O!Mij_/ /./ / / ./ .. / / / /~' .. 

4 '3 3 '2.- -'V 3 / "' ".l, 3 '.) 1.-- 1 ~· v .,_ ~ ,/ .,_ '//~ ""' 3 3 -z.. CZ. '1...-- / J 3 / / ~ 
s L ""' h .. - n ~ · '?", •,· "' ri• ~m. 9 B / 1~ -- c1 v L... J ·-=i- '/J"J"· L-. 1~ -r- ,., x c ·~ .. ' c., .!!l£1j 
6 /' ,..-· /" l ./ / ./ '2. / ,..... N\11 / ./ :j- / ' / 'ii /.,.,. ,,_. / fh( ID / / _, / 7 / / II ~ Mt 
7 If {7. II "' I ~l II '"'< j 17 1-<. fffYM /;<,fl r{) fl /1. II ... J fl\ 7 If '11AfVI ./'I /l.J {I l . .J. iO ( ( rt) J 7 rtnr,1 

T;a,IOld:J.~l1t1li'i.bsI1bliqI1'1 fi.i l:z.41wimlJ.. 9l 21lxol.zo1 1"t 
' 

? Oil { lj 21 11/W!i I '11 '.1.f CWI vl22l u.,l 21l 2J rn 1'1 JI 
I ., . 

Da s Concentration: Concentration: l(XJ Concentration: 
y 'A B C D E F G H I J lnit A B C D E F G H I J lnit A B C I D I E I F I G I H I I I J I lnit 

11/1/1,,..-1 .... 1,....l/l/l,..l/l,,.lt-•l ,....I J ..... 1...-1/1,....l,.-l...-l....-l,rll< 
2 ~--------- ____.~--- __.--'/ / .. /~/ -~' ~ ~--- / _....-- // ~ _......~ //" - __ ,.,.,-, 

3/////// -///~~ 
• 1 ~ I~ 1.....-.1 .:1 I 'vi .3 Is I ::, I ~ft;::T'l-ll='f71 '2--I '5 I vi ./I 2'-1 '2--13 1,. 
s 1 b 1 ~ 1 (::, 1 ~1718 17 1-::r1 £., 1 stiiuzl:::t= 1 :::r 1 c; 1 v r=i=ri-=r l.:;"l-?-1 tJ 1 o (1¥/ff" 

s 1 /I ./' I/ 11 n I 'lJ I /I (,, I,, I 1-i-l /lrhi3f /T;:oT,)..:I 'ti I ;,..-1 ..;..._ 11 01 --1 ,,..,. I /.1~~1-
7 1 ff 1111101;;n~11n1211~1v1100;1;1n11qo I ./lt:lT Lt.HT..:Zl7Ti~ 1 1 u-~11M 

r:ia 1lzdzibk,l)J"kll2'11~3li~mn~li1I063l/~biJ1dU12l:al21l22W.JJ I I I I I I I I I I I 
Notes: X =mortality. .21 ·:z..\ 
Sample Description: _ _,,.,\"e_,,qL.. __________________________________________________ _ 
Comments: Total #Yaunq only based on the first 3 Broods, Fourth and subsequent broads nat included in total count. 

Reviewed by: ~./ Date reviewed: ..J~. -Z.../t~ 
• 

Version 2.1 Issued July 29, 2009 
Naurnus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-15 12:48 (p 1 of 2) 

15376a J 19-5554-6228 

Ceriodaphnia 7#d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 16-2250-0354 

Analyzed: 22 May-15 12:29 

Batch ID: 07-2196-4899 

Start Date: 06 May-15 13:10 

Ending Date: 13 May-1511:00 

Duration: 6d 22h 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 25h (6.3 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 NIA 

EC15 >100 NIA 

EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

7d Survival Rate Summary 

C-°ln Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

7d Survival Rate Detail 

C-0/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 

Station: 

Seed 
297228 

95°!n UCL TU 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 

10 0.9 

10 

10 

10 

10 

10 

10 

10 

Rep 1 Rep2 

1 1 

1 

?d Survival Rate CETIS Version: CETISv1 .8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival {7d) Analyst: Mimi Tran 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

3C6CB93D Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_ WS_2015-05-05_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B} 

Min Max Std Err Std Dev CV%1 %Effect A B 

0 1 0.1 0.3162 35.14%i 0.0°/0 9 10 

0 0 0.0% -11.11°/o 10 10 

0 0 O.Oo/o -11.11% 10 10 

0 0 0.0°/o -11.11% 10 10 

0 0 0.0% -11.11% 10 10 

0 0 O.Oo/o -11.11% 10 10 

0 0 o.0°1o -11.11% 10 10 

0 0 0.0% -11.11% 10 10 

Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

1 1 0 1 1 1 1 1 

1 1 1 

1 

CETIS™ v1.B.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7Md Survival and Reproduction Test 

Analysis ID: 16-2250-0354 Endpoint: 7d Survival Rate 
Analyzed: 22 May-15 12:29 Analysis: Unear Interpolation (ICP!N) 

7d Survival Rate Binomials 

C~0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

O Negative Control 1 /1 111 111 111 011 

1.56 111 111 111 111 111 

3.12 111 111 111 111 111 

6.25 111 111 111 111 111 

12.5 111 111 111 111 111 

25 111 111 111 111 111 

50 111 111 111 111 111 

100 111 111 111 111 111 

Graphics 

M 

000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-1512:48 (p 2 of 2) 
15376a I 19-5554-6228 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 05-5473-8212 

Analyzed: 22 May-15 12:36 

Batch ID: 07-2196-4899 

Start Date: 06 May-1513:10 

Ending Date: 13 May-1511:00 

Duration: 6d 22h 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 25h (6.3 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 3C6C893D 

Material: 

Source: 
Station: 

Water Sample 
Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Report Date: 

Test Code: 

22 May-15 12:49 (p 1 of 2) 

15376a I 19-5554-6228 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform Y TranSform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1734800 

Point Estimates 

Level 0/o 95% LCL 95% UCL TU 

IC5 >100 NIA NIA <1 

IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

>100 

>100 

>100 

>100 

>100 

>100 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Reproduction Summary 

C-0/o 
0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Count 

Negative Control 10 
10 

10 

10 

10 

10 

10 

10 

Reproduction Detail 

C-o/(I 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 
Negative Control 19 

21 

20 

20 

24 

19 

20 

21 

000-469-187 -1 

<1 

<1 

<1 

<1 

<1 

<1 

Mean 

18.9 

21.2 

19.7 

20.9 

21.4 

19.3 

20.5 

20.5 

Rep 2 

18 

22 

18 

23 

21 

20 

22 

23 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Calculated Variate 

Min 

10 

19 

15 

16 

16 

14 

16 

15 

Rep3 

19 

21 

19 

19 

20 

23 

16 

18 

Max 

22 

23 

23 

24 

28 

23 

23 

23 

Rep 4 

22 

21 

20 

18 

20 

21 

20 

22 

Std Err 

1.08 

0.4163 

0.7 
0.9 

1.056 

0.895 

0.6708 

0.7491 

Reps 

10 

22 

20 

23 

18 

22 

22 

20 

CET!S™ v1.8.7.16 

Std Dev 

3.414 

1.317 

2.214 

2.846 

3.34 

2.83 

2.121 

2.369 

Rep 6 

19 

22 

15 

16 

23 

16 

22 

21 

CV% 

18.06%1 
6.21% 
11.24%1 
13.62% 
15.61(1/o 
14.67(1/o 

10.35%i 
11.56(1/o 

Rep 7 
22 

19 

23 

24 

23 

21 

21 

15 

o/(IEffect 
0.0(1/o 

-12.17% 
-4.23% 
-10.58% 
-13.23(1/o 
-2.12% 
-8.47% 
-8.47% 

Reps 

19 

22 

19 

19 

28 

20 

23 

22 

Rep9 

20 

19 

22 

23 

16 

17 

18 

21 

Analyst: __ _ 

Rep 10 
21 

23 

21 

24 

21 

14 

21 

22 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 05-5473-8212 Endpoint: Reproduction 
Analyzed: 22 May-15 12:36 Analysis: Linear Interpolation (ICP!N) 

Graphics 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-15 12:49 (p 2 of 2) 

15376a I 19-5554-6228 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



Ceriodaphnia. dubia Summary Sheet 

Client: Tec.k: toed 
Work Order No.: 

Sample Information: 

Sample ID: LCH.\))Dt _ws_ ).O\S'-D\;-o\;_(0 

Sample Date: \,,\c"'i S /I') 
Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used :0:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Start Date/Time: _,_,M"-"'{v;f"'<-----'h"-.!/--'--l i:J,_&"--;)----'l-"'2-4__,__o::.rh-'----
Set up by: _ _::fJ\:.cl!:..!.. _______ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;:::80 o/o 

2) At least 60°/ci of controls have produced three broods within 8 days 

3) An average of ~l5 live young produced per surviving female in the 

control solutions during the first three broods. 

4) !nvalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C); 25 ± 1; DO (mg/L); 3.3 to 8.4 ; pH ; 6.0 to 8.5 

<24-h (within 12-h) 

D 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
) .o ( !. b- '2.4-) 
1:s(t;1-1,q) 

g/L NaCL 

g/L NaCL 

CV(%): \ I 
CV(%): 14 

Test Results: 

Survival 

LC50 % v/v 95% CL 

IC25% 

IC50 % v/v 95% CL '/lDD 

Reviewed by: Date reviewed:--~--___ ?..._·,_/-"LL,.-__ _ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



I 
I 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: JecK_ Coei.\ Start Date & Time: {'/)[\Vi fo }JS e I ';/"JCJvi 
Stop Date & Time: Ma~\ i.2/ IS ® ~ l booiJ Sample ID: 

Work Order #: Test Species: Ceriodaphnia dubia Mt\ 

Davs 

Conc
1
entr,tion 0 1 2 3 4 5 

.. 
old•· ( nrrrro in it. old new old new old-· "new;: new old new. 

Temperature (°Cl ;iq,o ?4.f '!-LO 116-0 ;l4.o k>'P vt '"' 
·~ it;,o ili-.S JU.b 

DO (ma/L) 13,1 i. '1 ~.o 1-fXl ~-·2 l\a /?.'} ::t'f ~.\ "1·9 f32--
pH 'tJ,0 ::i .::i ~lj "T,.-t '3·0 !'.}:::;- Ci I ~% 3.b '1-·b f!,.O 

Cond. luS/cm) ;;;,IY] (/ l ' ~\3 '7 I ' ' d,.)..), <J.r;J.n 
Initials vJR nnn f:l'\~YY1 I'::> li\/\ti mwi 

' 

Davs 

Concentration 
1

) 0 . 1 2 3 4 5 
/, 5f/ ~Cr;/ I/ iliif. 

: ,__., -
.. Old :":nevi old .. old old _:-new--·old• n~w: -new new 

TemDerature l°Cl d\l.O ?i!-.O 'tl\.o 'if 0 ::l'i.O 'Zble> .,,,, p '},6\;) 2.f.b.i l\I.. s 9.4.0 
DO lma/Ll 1.R <,(. 0 -::r. '1 t:l v Y;.3 1.0 ,I I 'f'-1 ~.\ "f."9· f3(),/ 

DH ~-D ".?.".I 12 0 ci-,rv 9,-3 r:l. CJ '°".U ;:r,q ~.o 7.q ;;{ l 
Cond. luS/cml "d0>5 'JJv ~ft; r..-'tl't~ Tlh '"l'. 'D "},;'rt} 

Initials PR ,,,. ii -JIN h roci :fl'V1r11 . 

Davs 

Concentrati~} 0 1 2 3 4 5 
/'J,,b",0({;/IJ in it old 

··.• 
old old 1 ••• bld •new old 

. 

new new new new 

Temoerature 1•c1 ;;i4.S 7ti.n l.\J) 2(;.v :!l\. D '1'5\0> ,,,,,, :> .0~ )4-,1:) ~'\-. s 1){.l> 
DO lma/Ll 1,5 1-~ '5,0 f;'O ~·2 -:;j-.C.., ')$. }/ Yob ~ ,\ "t·'i '5:1 ..... 

DH ~.o -:i.· 'J.0 i::f.CI 'i:·3 ~o H.0 Li> ~.o "l-·'t ~-0 
Cond. luS/cml Ola I 7 =::r) 

. 
;;/SS 1.-fA- 2'T'O U" 

Initials \WP f 1'1W11 -1-MXV'I p._ Mil ~.lll' 

Davs 

0 1 2 3 4 5 Concentratio~) 
I f)l)o/a fu I 11 init old new old new old .neW, old. rieYi' old.• new 

TernnAraturec°Cl :;>S.O 7lf,D 11..\.0 'K.0 :2$-0 '!SP 1)1.,.. c 'l61...> 24.'1 1ll-. s 1111 (J 

DO fma/Ll l-1Ej_ 'l. (I 8D 1::6 ~ 

4:J.a l'O:J- :r.t. I/,.} 9. "!- 8-""-, 
DH 13.0 1.CJ 8- \ 60 't·2 K~- a '7 & .( ~.I '6·0 I>-;', I 

Cond. luS/cml SS ii "':""' ~, ; 550 55'7 1:;~4 t;"-S-Li 
fJf 

A :J\f\) ·~ M.1 -t-VVl.V>i Initials -tt-'iii'HIJ{ 1 

Control ;IYJ'h(Vil! I Analysts: 
Hardness* too 2-BS 
Alkalinitv• 40 \lob Reviewed by: 

• mg/L as CaC03 Date reviewed: 
WQ Ranges: T (°C) = 25 :!: 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Sample Description: ..Ui'-Ji!r--~-------------

Comments: 
, \&\,,,;6 Mll \ 

Broodboard Used: blS0\.\8~ \Sfl [J-1 I J \~ J 

Version 1.2 Issued Jan 26, 2011 

flnci.l 6 7 
;J;,-.1 ' ' 

I• :.Qkt'. new: final· 

21\..S .\. 
b 9 '\ 

14-'_::i '\ 

2.1.lo "\. 
.Ji~J '"""'-

\i(1AL 6 7 
;p:'.l:ikr .. ;new· . final 
2tiS \ 
"I· I "\ 
"i·h 
223 "" Ji/\l jiJ') "\ 

f!i1Qt 6 7 
'1i..i'J j>kt new final 

24.5 \ 
,. :2., "\ 
'T·b ' 
2b\ "\ 
J»v ''"\)"" 

!'\!\Al 6 7 
"~ 1·,new final 
24-S \ 
1--2 "\. 
,.. 'iS ' 
S'+:t "' J\l\J ·-1\N" 

Rntn/tl! r,. 8W:O; ec I :J w 

e:;,..,lr-i' 

Nautilus Environmental 



Client: Jee,( coat_, 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Sample ID: 
Work Order: 

IL .r·,qpS()G Fgos!X,_IA))_),9\""-ll}-l)S_i\I 
1$3'/-(,, "lo (y1v) 

Days Concentration: Cord roll Concentration: \'SI.a 
A B C D E F G H I J ! lnlt A B c D E F G H I 

1 / / / / / / / / / / (:£. / / / / / / / / / 

2 / / // / / / /' / / /'t[Ylff / /' '/ / / / / / 
3 / / v' / / / .,/ / / ,/f n1n / / / / / ,/ ./,/ / 
4 3 6f ; 5 ? <: 3 3 'Z 3 A 3 2- / / ::;: 3 .,,, 2-. ? 
5 -i ''t '6 4 "!- '1- "I "1 "I "I ii.1 '1 ~ 'l 5 1- '!. i- 9: v 
6 1\ 10 i2 II 11 !0 I\ ll II 9! :rw I\ 10 r/_ q j'.2. r;; I\ l\ 1\ 
7 

8 

Total 1'2. 2\ 23 2.\ 2\ 2D 2\ 1\ 2\ 1'& \lu'1 2'?,, 2D 20 I'\- 22- 21\. 2\ 1\ 1'.\-

Days Concentration: \o . <t') Concentration: ) d, ~ 
A 8 C D E F G H I J Jn it A B c D E F G H I 

1 ..... ./ -- .... / / / / / /' 0- / / / / / / / / / 
2 I/ / / / / / / / /' /( J1i1 / /' /'. / / / / .--,,.,,/ / 

3 / / / ,.,... / / / / / / . !4Jh1 / / ./ v / / / / / 
4 :s .? "L..- ,, '.] .3 )..- ''.I- ~ ./ ,, v '°Z; :J '2-- 3 3' .,,__... .,_ ". 
5 ./ ~ {, q '·~ ::i. y '?: (;, 4- :JIN "I i b "1 'l {., f:, '6 lS 
6 i2 ii 12 12 ID 12 ID IO 10 ;:i;iJ 12 lD \\ °t 12 iD \0 II q 
7 

8 

Total IS ?J_ 10 1_)_ i'.l." 10 ·n 20 1'1 II\. :J~~ 2\ 2() 20 I? ?3 1.9 1'6 21 2() 

Days Concentration: Si 1 Concentration: \t l 

A B C D E F G H I J I nit A B c D E F G H I 

1 / / / / / / / / / / (l / / / / / / / / 
,... 

2 / / / / / '/ / / / /, rr!J?J / ..... ..... ..... / /' / / / 
3 / / / / / / / / / / f"l1·r,., / ..... / / / / ./ / 

4 ? .... 7 2- J :J 3 2> f}./ / '3 ~ / '1_, 3 / 3 1/ 3 ']... ? 

5 0 '6 4 (, <6 "! b q "1 "!- :11 .. v q L 4- lo 3 5 'l Ir 
6 ill ii 10 ii ii q \() \Z. 1;>, I\ JIN 5 I\\ IC I\ 10 II ""' I\ 12. 
7 

8 

Total i'~ 2.'l. IC\ '20 22. IC\ IZ 23 20 2\ Ji\) 5 I°\ IC\ IS 1c1 lb 6 21 2'2., 

Notes: X =mortality. 

Start Date & Time: 11let ~ (o JI S ~ \;~\j 0 ~ 
stop Date & Time: MaU\ 12/ IS"Y ~ I (,cuh 

Set up by: ('r) 1 W\I .. \ 

Concentration: ·;s, \ d 
J lnit A B c D E F G H I J lnit 

/ (1-t. / / / / / / / / / / (-\ 

/' 11/lffl _,.-· / /' / / / / / / / .1nrr 
,,-· ll•Jli\ / / / / / ./ / / / /1 Y/ln ,_ · •.. '1 '.l z-, ·3 L 3 s ·, 3 :z ~ 

"'!- .111~ Ci- ~ 9: 5' ?; lo ~ ~ f. :;. JIN 
ll ZliN l\ n .. "I- ../ I\ II II \1 I\ 12 :)If,) 

2D JIN 21 1-2. Ft '2 21 2') 2.1 21 '2D 22 uV>l 

Concentration: ;;, 5 
J !nit A B c D E F G H I J lnit 

/ {:;l / / / / / / / / / / (-l 

/ .mrr v- ,,... 
/' /' / / / / / / 7Jf!}; 

/. rYJJ/ l,./ ./ // / /. / I,/ / / _,/ ' t»n 

' . ·? 2- '.3 . j .~ .3 ~_/ 'S s '<. ('>,, 

')\ Itri~\ fo '6 ~ \? 't , b (',, " ')( ~JiAi! 

lO JU\J q \\ ID l.D ID 9 •./ -.)(JN 'l II ~Ji/\) 

to 

2\ JW ll 1_\ 1\ 21 20 19 9 l9 II 22 Jv\1 

Concentration: 
J lnit A B c D E F G H I J I nit 

/ . l 

/ 
. '"' 

/' 'f!/1 

"' -J. ;JI~' 
v ,JiJ\l 

9 :JliV 

Sample Description: ---''-"\.C:Oel\J~!..( ____________________________________________________ _ 
Comments: Total# Young only hased on the first 3 Broods. Fourth and suhsequent broods not Included In total count. 

Reviewed by: ·~ Date reviewed: , ~ ·v( (i.(' 
Version 2.1 Issued July 29. 2009 

Nautilus Environmental 

I 



CETIS Analytical Report Report Date: 22 May-1513:55 (p 1 of 2) 

15376d t 03-2691-9315 Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-4947-4808 

Analyzed: 22 May-1513:55 

Batch ID: 

Start Date: 
20-2702-3340 

06 May-15 12:40 

Ending Date: 12 May-1516:00 

Duration: 6d 3h 

Sample ID: 20-4735-3291 

Sample Date: 05 May-15 13·.32 

Receive Date: 06 May-15 08:34 

Sample Age: 2{~ (6 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1} Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 

EC10 >100 NIA 
EC15 >100 NIA 

EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

6d Survival Rate Summary 

C-o/o Control Type 

0 Negative Control 
1.56 
3.12 

6.25 

12.5 

25 

50 

100 

Gd Survival Rate Detail 

C-%1 Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 6d Survival Rate 
Analysis: Linear Interpolation (ICPIN} 

Test Type: Reproduction-Survival (?d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

7A0821CB 

Water Sample 

Teck Coal (TECK COAL} 

LC _FRDSDC _ WS_2015-05-05 _N 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

82165 200 Yes Two-Point Interpolation 

95o/n UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CVo/o 0/oEffect A 

10 1 1 0 0 0.0%i 0.0% 10 

10 0 0 0.0°/o 0.0% 10 
10 0 0 o.0°1o O.Oo/o 10 

10 0.9 0 0.1 0.3162 35.14°/o 10.0% 9 
10 1 0 0 0.0% o.0°1o 10 
10 0 0 0.0% 0.0% 10 

10 0 0 0.0% o.0°1o 10 

10 0 0 0.0% 0.0% 10 

Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep 6 Rep 7 Rep 8 Rep 9 

1 1 1 1 1 1 1 

1 

1 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 
10 

10 

10 

10 

10 

10 

10 

Rep 10 

1 

~-v/1( 
QA: __ _ 



CETIS Analytical Report Report Date: 22 May-15 13:55 (p 2 of 2) 

Test Code: 15376d I 03-2691-9315 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-494 7 -4808 Endpoint: 6d Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 22 May-1513:55 Analysis: Linear Interpolation (!CPIN) Official Results: Yes 

Gd Survival Rate Binomials 

C-o/n Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep9 Rep 10 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 0/1 1/1 111 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 111 

100 1/1 1/1 111 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

' . . ' • 
,_, 

,, 

,. 

000-469-187 -1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 20-6981-3209 

Analyzed: 22 May-1513:33 

Batch ID: 

Start Date: 

20-2702-3340 

06 May-15 12:40 

Ending Date: 12 May-15 16:00 

Duration: 6d 3h 

Sample ID: 20-4735-3291 

Sample Date: 05 May-1513:32 

Receive Date: 06 May-15 08:34 

Sample Age: 23h (6 'C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (?d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

7A0821CB 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-05-05_N 

Report Date: 

Test Code: 

22 May-15 13:34 (p 1 of 2) 

15376d I 03-2691-9315 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1509842 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 1.659 0.5895 52.2 60.29 
IC10 
IC15 

IC20 
IC25 
IC40 
IC50 

52.73 

63.84 
77.24 
93.41 
>100 

>100 

1.527 
22.52 

57.99 
68.41 
NIA 

NIA 

74.61 
NIA 
NIA 
NIA 

NIA 
NIA 

Reproduction Summary 

C-% 
0 
1.56 

3.12 
6.25 
12.5 
25 

50 
100 

Control Type Count 

Negative Control 10 

10 
10 

10 
10 
10 
10 
10 

Reproduction Detail 

C-o/o 
0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Control Type Rep 1 

Negative Control 22 

23 

21 

15 

21 

17 

18 

5 

1.896 

1.566 
1.295 
1.071 
<1 
<1 

Mean 

20.9 
19.9 
19.3 

18.6 
20.1 
18 
20.2 
15.3 

Rep 2 

21 

20 

22 

22 

20 

21 

22 

19 

200 Yes Two-Point Interpolation 

95°/o LCL 95°/o UCL 

1.916 169.6 
1.34 

NA 
NA 
NA 

NA 
NA 

65.5 
4.44 
1.725 
1.462 

NA 
NA 

Calculated Variate 

Min 

18 
14 
8 

12 
18 
9 

18 
5 

Rep3 

23 

20 

17 

20 

20 

21 

19 

19 

Max 

23 
24 
22 
22 
23 

22 
23 
22 

Rep4 

21 

14 

8 
22 

18 

21 

20 

15 

Std Err 

0.4069 
1.069 
1.334 

1.147 
0.4819 
1.414 
0.5538 
1.88 

Reps 

21 

22 

21 

12 

23 

20 

22 

19 

CETIS™ v1.8.7.16 

Std Dev CV% 

1.287 6.16% 

3.381 16.99% 
4.218 21.85% 

3.627 19.5% 
1.524 7 .58%1 
4.472 24.85% 
1.751 8.67% 

5.945 38.86% 

Rep 6 

20 

24 

20 

20 

19 

19 

19 

16 

Rep 7 
21 

21 

21 

22 

18 

9 

18 

8 

%Effect 

0.0°/o 
4.79%) 

7.66% 

11.0°/o 
3.83% 
13.88°/o 
3.35% 
26.79% 

Rep 8 

21 

21 

21 

20 

21 

19 

23 

21 

Rep9 

21 

14 

20 

19 

20 

11 

20 

22 

Analyst __ _ 

Rep 10 

18 

20 

22 

14 

21 

22 

21 

9 

~ 

~/!J 
QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 20-6981-3209 Endpoint: Reproduction 
Analyzed: 22 May-1513:33 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

22 May-15 13:34 (p 2 of 2) 

15376d I 03-2691-9315 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst __ _ 

~ 
~·vtm 

QA:. __ _ 



Ceriodaphnia_ dubia Summary Sheet 

Client: leek too. ( 
Work Order No.: 

Sample Information: 

Sample ID: t-Ct:>CDS_ws :i-01.s-os-os- N 
Sample Date: 

Date Received: 

Sample Volume: 

tJ\ Cui t; /I) 

M~b//S-

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used 28 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cc\\)-'t> 

Start Date/Time: ~l\J\-'"'Wj~.12h'-liusu.:R...c1""?z"')."'<>'-'-hJ..-__ 
Set up by: ---"'fil\'--'L-.!..-______ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;::SO o/o 

2) At least 60°/o of controls have produced three broods within 8 days 

3) An average of ;::15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: ) .D ( \, b-1.4;-) g/L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: \,'5 (\;1-t,q) g/LNaCL 

CV(%): 

CV(%): 

\ I 
\4 

Test Results: 

Survival 

LC50 % vlv 95% CL 

IC25 % 

IC50 % 

Reviewed by: Date reviewed: ---~-'_._.:;;_·-i,,_,__/ ._~"-~--

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order#: 

Conc
1
entr,tion 

I 1wn10 
Temoerature l°Cl 

DO lma/Ll 

DH 
Cond. luS/cml 

Initials 

Concentration . ) 
/, 5b 0.;:; OJ/ II 

Temoerature (°C) 

DO (m11/Ll 

PH 
Cond. luS/cml 

Initials 
. 

Concentra1ii~j I d,,f!/o (11 IJ 
Tem.,..rature l°Cl 

DO lma/Ll 

DH 
Cond. luS/cml 

Initials 

Concentration 
/(){)o/,,(1Jf1, 

. 

Temoerature 1°Cl 

DO lma/Ll 

DH 
Cond. luS/cm) 

Initials 

Hardness* 
Alkalinity* 

• mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~ (oQ.\ Start Date & Time: May iollSE \-; :,iolr1 
D C:IJ) .. W',...:J.,Dl'.;-\l'5-\>"U·-I Stop Date & Time: lv\fu.I \i71>;-(c) \';t>'Oh 

IS 't Test Species: Ceriodaphnia dubia 

Davs 

0 1 2 3 4 5 +!(\al 6 7 
.. ,,,. -- -, 

.. 
-~'.':htif in it. old new old new old -:newc. >old new old new .new .final 

dl.110 '240 ''Lt n 'jS_U 24.0 5.u Lt [) ""~ 
,. .. ·"- 'lh.() u.o 2S·O \ 

'O ,\ 1. 'l 7, l 1:.ll $-2 ·;_r f" Ao 'f ~.i ... 5 r.'),.- 't- 3 " 1),0 '.'.j. :r I• ._u j, ,I A 'l· 0 ;;:::}- ::)---'t %:0 -ft R.U "f·b " ai<o w. ~ ' 2\3 '}..{ t l"1?... "}' .1! 2.3\ 

""' v ,,µ -rl 11rr l '.JIN -r1rn I Al/\11 • '"' I .I/Al \ 
, 

' 
Davs 

0 .1 2<4 D 3 4 5 +~t 6 7 

<iii it • >oid · iteW: •>01!1. :new· old 
... 

old old. 
- • __ ; .--": 

'.Aicf :<new· .• final -new new new 
;i~.Q 2'f. 0 " Li, I) 'K. D n<LH ~c:,0 t!-lV .,,,.., "' ., ~,J5 7k.6 ''4..D 2S·O .\,_ 

' ' 
j,q 1.~ .6 p, 0 i-3 :r.0 18. \ 1'> & r( +.<i {?),/ 1·'3 \ 
1«l '11 ,_ . (..\ 1-y '2. 3 ;p::. ~ t./? '.('} °A.D -to '1 ,5.0 '1 · fo " arr- lj / 'J. I .'.;\H ,. 

l' :i. :i. ::i, ?-1.-6 23\ \ 
rvP .... ,,_ :JIN 9'\' fl') .111\l l -fl'\'llilll Ji!') "'., I \ff I 

~ 

Davs 

0 1 2 3 4 5 f\{\q\ 6 7 

in it. old 
· .. 

old old old 
-.-- - -_.; 

··• olil .. ~ final new new new -new-:. new new 

::lC\,0 24. ll ,.1.1,h 1< 0 :l.l\.C 11;,0 1LID '>ES'<"' •uP 'li:i,C> 14.D ZS-') " 1.'l 1. '1 ! -:iq 'g.; f.:cr w.r 1;(, ~.o -.+, ,,,., 7'.} .rz..... i-· l\- " liP, :i .~ .•. I -:;;::y ~.:;, .0 I .f: \'") :t,'i ~ .\ ';f;9 8.D '1 · i:, ' d6 '7 C> +-- ?.I\ "'.I .1 \,.;? :J...1-0 -:?- I 'I'> 22.9 ·· .. 
1JvP Pff\l/'/\ :Ji;J nnvr l ,/I\ I' tfV\llVl JIAl ' , 

Da's 

0 1 2 3 4 5 +'fnf-t~ 6 7 
-·init old new old new old.·. ;., ilrjYi. 01«1 new·,: • •. old new %kl new ·final 

(t.;,Q 2't.O 'JUJ) "i<D :l.l\.S 15.0 ()JJ,0 ~).:::; 1.J.1,1'; 11; :u l?L{.0 2s.c- ' l;'i ::i. '& ( ' .<,() i ~Y!;. .f--r e;;i..- +.6 cr,o ...., 6.'2- 9.3 '\ 

1a 1·T '( ..t::r 'ii. '2. Tk'.J ··'-'! 7! 15.b , '.'.) It!. D i·lo ' ' \8lf i Vi- .... 1'l"i \ >? ~ \' ~'1 q ZDL. "'., 
u/ ttrmr ::1,\1 l I 1 !I I ·"'°" L "1 \II ., ) Ji/\! '\ 

Control i IX'f!b{l!i II I 
(150 G)O . Hnm ,111-r, !!wt?, Ee .if w.. I J; I 

Analysts: 

YO t.I) .... 
Reviewed by: __ u;::;;~~~~ . ...,,,....., ·/'"'!~ ,.--~ 

Date. reviewed: -....PVI.__, ~ ~ 
--=~~-+"-

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Sample Description: CWP,( 1 <o.o.<.. rf. ~ ~ 

Comments: Broodboard Used: \2i \?iD\,\d.i/)\S A\ f;, (\,Ji J1 ' lo,J ,ID tl 1-1 i ,).).-J.4- 1 ?,\ J 21-:Jl ,?,j) 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Client: tee. L Coct( 
Sample ID: LC DCO)_ \f'IS_,,015'-0~-1>$'_ N 
Work Ord I S3tl.> 

Days Concentration: ...... -\ro\l 
A B C D E 

1 / / / / / 

2 / / / / v 
3 / x / 3 / 

4 '{ 3 / 3. 
5 'l1 "l l.. '1" 
6 iO 'ii: q m 
7 

8 ,, 
Total :'.12 \\ )..C i'b J.O 

Days Concentration: ~-as 
A B C D E 

1 / / ,/ ,/ / 

2 ' v / v v· / 
3 / v / v ,/ 

4 '\ 'V >? J J 
5 ~ L b '1 \."> 

6 II ID I\) 10 IO 
7 

8 

Total ]_j,, \'t, ;i, I '2). :21 

Days Concentration: Sb 
A B C D 

1 ./ / / 

2 / / '_,-

3 ,/ / / 

4 '< ~ , / 
5 L •c:.r· '-\-
6 '-\ II q 
7 

8 '.l,0 

Total I 'ii >% \'.'.J 
mc1 

Notes: X =mortality. 

/ 

, / 

3 
/ 
l'1 
q 

'20 

E 

/ 

/ 

,,/' 

3 
'"1 
2'. 

I LI 

F G H I J lnit 
/ / / / / tl-
/' / / / / t/J.IJ?J 
/ / / ,/ 

·"' 
~~ 

3 1 <' ., ,/ A. 
/'' l':l-· l? g (.. !-Ml!A 

G\ 9 10 l\- i Jl"'-'I 

IC\ 10\ 21 15 r:::r ~1t 

F G H I J I nit 
,/ / ,/ ,/ / (c 

/ / / / /, I/VI! 
/,/ ,/ v 1/ ./ 91# 
3 4' 3 3 ·2- -
1'· ~ -r h bf 'llt'll 
10 ID 11 10 ii ON 

20 2). 2\ I 0\ IC\ ffiL' 

F G H I J !nit 

/ / / / / (-l 

/" / / / / 1Jr;; 
.,,,.- / / ") /'1 WI 
:> .,< '),, 'k / / D,,, 

-r r £.. I "" "· 
ID 'l lh ID "'"' 

,,~ \ t\ le:+ I\ I Li- mq 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Concentration: 15~ 
A B c D E F G H I 

/ / / / / / / / / 

/ / / / / / .V v / 
/ / ./ 2--- ./ / / '/ I/ 
J ;; 2- _/ 5 2- .'1:,, 3 s 
b v b --r· 1--r· 1- :3 1--r v 
11 12 q 12 (O 10 (o 10 ii 

2D J.3 \'+ 21 20 \'l:, •'.>) 20 :2'.1 

Concentration: ld··5 
A B c D E F G H I 

/ / / / / / / ,/ ,/ 

/ / / / / / / / v 
I./ J,, ,/ ,,,./ / ,/ / ',,- ·,/ 

/ / -5 2. 3 3 -3 '-':> 3 
< ~ -r L -=-r-· I~ ._,., L "'r 
10 \ \ I\ .; lo 1. ./ II ID 

rnv1 

lK 2:, :2-1 'ls ],O il\ I I) 2t> 'J_D 
IS 

Concentration: \ l J. 

A B c 0 E F G H I 
, / / / / / / / / 

I/ ~ ~ / "/ v· / / / 

./ ,,_,,. ,-" / .,,/ 
_ .. -- / ·"' 

I '-1 7, 3 J I/ ,} "-" '),_ ~ 

R ~ f {__, '1 L {,. ""'f- /_ 

v )( '+' "I )( J y '!!( 10 

I)_ I-:+ 19 I<(, l),, Cf 11- I'"- I 'j, 

Sample Description: c.\-O:i<, 5'r51"l fl?tc W e;,p,"(: 
Comments: Total #Y<>un9 only based on the first 3 Broods. Fourth and subsequent broods not included in total count. 

Reviewed by: -~ 
Version 2.1 Issued July 29, 2009 

Start Date & Time: 
Stop Date & Time: ~9~1 r~J\~ ~\:\ 1~&Jt 

Set up by· MLi 

Concentration: Z.. ~~ 
J lnit A B c D E F G H I J lnit 

/ EG / / / / / / / / / / l-i_ 

/ i / // / /' ,/ / / / / i111f1 
/ ,/ /,/ ,,,/ "" / v v / / '{f'!Vj 

3 A· J 'L- ·3 'L- ,/ '5 z., 2- 3 3 A--, 

"""' 
mu t-. -~J.,, ~ ,.., i-, L _,., e , 

9 :JIN 12. q \I I\ "\ II v ID ll 10 :JIN 

),o flit ), I \'6 2\ l'b ),0 2D i ID\ ").l 110 rn1~ 

Concentration: d_S 
J lnit A B c D E F G H I J lnit 

/ u / ,/ / / ,/ / / / / / &"· 

/. int< ,,,..,. / / ./' / / / / / / ~J I/ -rrf!i? v ,/ / ,/ , - ,. / // 
,/ '/ ./ 

3 ,,,, 3 y / t,_,. g 3 "> ,/ '2-- <-(' "'-

14- lil/11 K n '\ b lb, 4-' n \.\ b -t· 'f!Y> 

'g C)lf\) 10 .; ii ltJ q j?_ v 10 b 9 Jf!>) 

\ 't 1111:1 1\ p, \S 1'!, \ '(, '}1- I I 14 14 20 mt: 

Concentration: 
J lnit A B c 0 E F G H I J I nit 
/ (- <.,.. 

-~- '71Y4-

,/>' 'l?"ho 
/ A .., '11/iJ 
iO ::i11v 

I'S ~1\l1 

Date reviewed: ~ "2--/ t..'lr 
Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

22May-1513:15(p1 of 2) 

15376c I 05-1917-0797 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-1122-9588 Endpoint: 
Analyzed: 22 May-1513:14 Analysis: 

Batch ID: 

Start Date: 

18-0889-2617 

06 May-15 13:20 

Ending Date: 12 May-15 15:00 

Duration: 6d 2h 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 26h (7.8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
EC5 >100 N/A 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

6d Survival Rate Summary 

C-°!o Control Type 

0 Negative Control 
1.56 
3.12 
6.25 
12.5 

25 
50 
100 

Gd Survival Rate Detail 

C-0/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 

Source: 

Station: 

Seed 

2019556 

95% UCL TU 

NIA <1 

NIA <1 
NIA <1 

NIA <1 
N/A <1 

NIA <1 

NIA <1 

Count Mean 

10 0.9 
10 
10 
10 

10 
10 1 
10 0.9 
10 

Rep 1 Rep 2 

1 0 

6d Survival Rate CETIS Version: CETISv1 .8.7 

Linear Interpolation (ICPlN) Official Results: Yes 

Reproduction-Survival (?d) Analyst: Mimi Tran 

EC/EPS 1/RM/21 Diluent: 20°/o Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

4BE4DOAD Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-05-05_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95o/o LCL 95o/o UCL 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% °lo Effect A B 

0 1 0.1 0.3162 35.14°/o 0.0% 9 10 

0 0 0.0°/o -11.11% 10 10 
0 0 0.0% -11.11% 10 10 

0 0 0.0% -11.11% 10 10 
0 0 O.Oo/o -11.11% 10 10 
0 0 0.0% -11.11% 10 10 

0 0.1 0.3162 35.14% 0.0% 9 10 

0 0 0.0% -11.11% 10 10 

Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep 10 

1 1 1 1 1 1 1 

1 1 1 

1 

0 

CETIS™ v1 .8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 03-1122-9588 Endpoint: 
Analyzed: 22 May-1513:14 Analysis: 

6d Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 

0 Negative Control 1/1 011 

1.56 111 111 

3.12 111 111 

6.25 111 111 

12.5 111 111 

25 111 111 

50 1/1 1/1 

100 1/1 1/1 

Graphics 

o.• ''f ·-..---
.. 
0,, ~ 

F 
o.• r 
'' ~ 
'·' ~ 

000-469-187-1 

~-·1. 

6d Survival Rate 
Linear Interpolation (ICP!N) 

Rep 3 Rep4 Rep5 

111 111 111 

111 111 111 

111 111 111 

111 111 111 

111 111 111 

111 111 1/1 

1/1 111 111 

111 1/1 1/1 

·• 

,00 

CETIS™ v1.8.7.16 

Report Date: 22 May-1513:16 (p 2 of 2) 

Test Code: 15376c I 05-1917-0797 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 1/1 111 1/1 1/1 

011 111 1/1 111 1/1 

111 1/1 1/1 1/1 1/1 

Analyst. __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 03-3209-1811 

Analyzed: 22 May-1513:15 

Batch ID: 18-0889-2617 

Start Date: 06 May-15 13:20 

Ending Date: 12 May-15 15:00 

Duration: 6d 2h 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 26h (7.8 'C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPJN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RM121 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

4BE4DOAD 

Water Sample 

Teck Coal (TECK COAL) 

LC _DCDS _ WS _2015-05-05_N 

Report Date: 

Test Code: 

22 May-1513:16 (p 1 of 2) 

15376c I 05-1917-0797 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Goa! 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1632692 200 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 

IC5 9.931 3.023 42.54 10.07 
IC10 17.84 8.482 72.8 5.606 

IC15 36.77 10.48 NIA 2.72 
IC20 79.89 12.41 NIA 1.252 
IC25 >100 N/A NIA <1 

IC40 >100 NIA NIA <1 

IC50 >100 NIA NIA <1 

Reproduction Summary 

C-o/o Control Type Count Mean 

0 Negative Control 10 17.1 
1.56 10 19 
3.12 10 18.7 
6.25 10 20.5 
12.5 10 17.4 
25 10 16.5 
50 10 15.6 
100 10 14.8 

Reproduction Detail 

C-%1 Control Type Rep 1 Rep 2 

0 Negative Control 22 0 

1.56 20 23 

3.12 21 18 

6.25 22 18 

12.5 15 23 

25 21 12 

50 18 20 

100 12 17 

000-469-187-1 

Yes Two-Point Interpolation 

95% LCL 95o/o UCL 

2.351 33.08 

1.374 11.79 

NA 9.542 

NA 8.056 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o 

0 22 2.002 6.332 37.03% 

9 23 1.238 3.916 20.61% 

8 22 1.257 3.974 21.25% 

18 22 0.4534 1.434 6.99o/o 
8 23 1.551 4.904 28.18% 

11 22 1.213 3.837 23.25o/o 
3 20 1.614 5.103 32.71% 

9 18 0.9866 3.12 21.08°/o 

Rep 3 Rep4 Reps Rep 6 Rep 7 

20 18 20 19 19 

17 21 20 18 9 

21 18 20 20 8 

21 22 21 20 22 

21 8 20 19 10 

15 18 18 22 11 

13 20 14 3 19 

13 18 12 9 17 

CETIS™ v1.8.7.16 

o/oEffect 

0.0% 
-11.11% 
-9.36°/o 
-19.88o/o 
-1.75°/o 
3.51% 
8.77% 

13.45% 

Rep 8 Rep9 

21 15 

20 22 

19 22 

21 19 

20 20 

14 14 

17 18 

17 18 

Analyst: __ _ 

Rep 10 

17 

20 

20 

19 

18 

20 

14 

15 

-a 
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QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 03-3209-1811 Endpoint: Reproduction 
Analyzed: 22 May-15 13:15 Analysis: Linear Interpolation (ICPIN) 

Graphics 

r 
'~ 

,. 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-1513:16 (p 2 of 2) 
15376c I 05-1917-0797 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

# 
~1/fj{ 

QA:. __ _ 



Ceriodaphnia_ dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: ],t-l[try_ )J\JS_ J.oJ) - Ot1- tib_j'1 
Sample Date: fl/ju,~ l?lt? 
Date Received: 

Sample Volume: I '<),o L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used ;,8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Start Date/Time: ........1:Ni.1.U il~«µbc<../Li ~'--"-(C>-'-'IJ'-"3""o-'-h'----
Set up by: _ __:.::'-11"'-'l;.J_ ______ _ 

Test Validity Criteria: 

1) ·Mean survival of first generation controls is ~80 o/o 

2) At least 60°/o of controls have produced three broods within 8 days 

3) An average of~15 live young produced per sui'viving female in the 

control solutions during the first three broods. 

4) Invalid if ephippla observed in any control solutlon at any time. 

WQ Ranges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH= 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
)..D ( \. \i-1.+) 
\.'S (l.J.-\,q) 

g/L NaCL 

g/L NaCL 

CV(%): \ I 
CV(%): 14 

Test Results: 

Reviewed by: 

Jan 26, 2011: Ver. 2.0 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Survival 

Date reviewed: --~----~-Lf_,t..<.o:..._· _ 

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Conc
1
ent7tion 

fr KrTT0 

Temnerature (°Cl 

DO lm11/Ll 
pH 

Cond. luS/cm l 
Initials 

Concentration , ) 
/,% 0-<C11/11 

TemDerature 1°CI 
DO Ima/LI 

DH 
Cond. luS/cml 

Initials 

Concentrati~j 
/ 'd,, {}';b (/;I L' 

TemDerature l°CI 
DO Ima/LI 

DH 
Cond. lnS/cml 

Initials 

Concentratio~) 
/06%fol11 

Temoerature {°Cl 
DOlma/Ll 

PH 
Cond. tnS/cml 

Initials 

Hardness* 
Alkalinitv* 

• mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

let CocJ 

Davs 
0 1 2 3 4 5 

in it. old new old new old·" 
""', .. ,', 

·new:"' >old n:ew old new 
~'\.O 1'1-1-, 0 '}U 0 Jl{.O 2'\-.0 1<::,() 15-1 () ')6\" .:A _,.p %.() '1-. () 
e. \ ~- ~ "': 0 i.o ~-·2 -:i-. /) ·.f/ ;;i;.';f 81 ..r;:;r ~ ! /,.. 
g,o 1-'> :-:r--, (,,} 11 l!·b :r.q I\'. I f YT '8.o f'=\- 7- .l.J 

21\Q {j f II,, '213 'l-1 X' ?-::o, 1'.l':l. D 
\CU(' +:JYIV/1 :1\"I 1-l'A\lill H\tl bi'v\V'r') , 

~ :110.0 
Davs 

0 1 2 3 4 5 
. init. old• .. . )olcl ':new old new old old 

' new.: new new 

Jll.5 nJ..1) I'll . ') '.l!/:o ::i_q,Q It: 0 .. o ~~ v<b ,,c_(\) 1L(.O 

i-,'5 <I. I 'i..J i2 ...f.le _, /_,,.,, ']):'.'.'-, ~-I 1'-0 9,!(_] 

1.'l 1.5 , , ·' 1:- =! lS ·2 e.u . I ;r;t (l,O 1:::1-n 8-0 
-;;iag .., re: ;:<\"?, /j ~ 'J_)h '],--k, '/ 
\Cif ·JIN "" &All t::Wll!Y " ' 1: I l \W 'i/ 

Dus 
0 1 2 3 4 5 

in it old ' ' oid 
.' 

new. new old new: old -·-:_n·ew.: ••old ... new 

~'b ?a,o l'Ji{.O :111-.J :24- 5 1<;,0 'JU() '16'W Vf;5 1C:.D 'JL{.0 
t ,g 'LG ~' 1 ~.'I,. 'Mo l.c; gi.-- -,,<¥ :u 1·i1o ~ 1-
i/l 1.1 1- VI ln "£·2. '(3,, \ t??- ·;,_,q '3.1 1,-t'li ' . \ 
21-0i- '7~ 

; 

:<3i - '2--k ') ,., ::i.o 'llffj 

'{.J;f f-11\YY ~l\t\J r-m1 'I 1Al7 -f\M~'1 
; 

Davs 
0 1 2 3 4 5 

init. old new old new old 'new otd new·- ·old·-- new 
'ds,o '.14-r) 'JUD d4-.0 J!-f. t; 11s;.u .A,0 I\.'('.> w? 1r:,_O 17,(,f (':, 
BD '6. 0 \3.'),.. l?" ~'. Lr__.,,, ,.":) :;rs '){J 1(o 8.'1---
i-~9 :i .'1 81 ~ Q '!· 3 /=?./") / 3 &'.-l ~ ,').. Bo B.v 
510'-l 1-t::' { - ';bl.I- ')(;, ti~ 4' t)(/,1 ,/) 

\' 1.ef ffVlWl r r:.,, T ,vr\rl'I ""'l-1 ll v "' I 

Control ica'k{Vlli I Analysts: 
IOD 2.22-
LIO ~io4 Reviewed by: 

Date reviewed: 

'P10Gcfs 7 
t1'.'1itf ·.:new: final 

'.2'5.o \ 
:::r.:ii \. 

....f.:::I \ 

.).Ii \ 

Ml"l •,, 

:lc.n" is 7 

"'~ ·.new:-: final 
)1;;,0 \ 
+.'(, '\ 

1 ::J- '" '2::i- I '·, 
Mi.~7 '·v 

Fintds 7 
11"'.!.it< new final 
)t; J " ~45> "\,,, 
::i ;:]-. '" 

). ,')_. '\ 
ilnLl '-. 

f,"i"ltJS 7 

"''aw new final 
)t:;10 ' '=J ''ii '\ 
i.o .... 

..,., 6 "-.. 
l\f\ l.:J .... 

' 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Sample Description: _J._~OJ( __ ~------------------

Comments: 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order~ 0f o 0iv) 

startDate&Time: fYl,,~ (o/15Q\:;12,o\ri 
StopOate&Time: ly\'Y 1i/i''> /j ~ \bOb\1 

Set up by: {V) L1 1 \..,\ 

Days Concentration: Co ro Concentration: LS.lo 
A 8 C D E F G H I J lnit A B C D E I F ) G 

Concentration: ''7; .8 
HI l!J!lnitlAIBlclolE F I G I H I I J I lnit 

1 I/I /I/I/I/ I/ I/ I,,, I/I ,..-IC--tl"'I ,...-1 /l/l/l?I,,, /I /I /I l·<-1,, I/I/I/ I,...- /I ./I_,,.,, /I /16-L 
21/l/i/l/l/l/l,-l,,l/I /lll'l/l/l/l/V I/ I/ /I/ I/ l(:c Ir I/ I/ I>' I /I/ I/ I/ I /I /I (--1. 

3 I -7141./ 1,,- I /f /I/ I/ I ·j, 1;.. IMtJ I /I/ I /I /I ;1 /I / 'I'. I/ 14 ll'llnl&if I/ I/ rs-1:".'.> I/ I 'b J-h 1,...- k 1Mt7 
4 I Lf I /"'Git; I '< 1'3r::i' I r I /I <le TA., I .:?TiT 'fl J I .S I L.,I '{ 31,:YIA-I /131'3 l/l/131 7 1/ 1313 IA 

s 1 fc, I l':, I:':). I ,/l;'.f1::P I '2i lb'T'.:f I I tli111ll, I 'fl 71 q: I "'.'f' I '=19 I '.'.'./-I£ .:f/11#11 ".'.'.J-1 Jo I 0 IT- I b I b I '.::J--11- I~' l,lf ~Au, 
s 110 I 111101 °I I P··l 'i I IOI q 1101 \ lmt~I IOI IOI 1II1°19 I "b I ID GJ I II lmLi '11 q Ir I I '1 l12-l1i-i !I 111 1101n111"-

1 I ( I t 

8 

TotafWl>-(T)A;il 1i.-li?ff/lff:il II °l l'Y?!S"T!))ql! qJ5JIT'l I 14-I !911h[2).l61l /8b-l I m1J5!CJ 1 i1:w1IqI:1(12./ lz.,_l I z.211& 12."2.IMt-
Days Concentration: fa, 3---- Concentration: \J, Concentration: ;) ,., 

A B c D E F G H I J lnit A B c D E F G H I J lnit A B c D E I F I G I H I I I J I lnit 
!//////////~//////////~/// ///// //~ 
2 / / / / _,,. / / r' ,,,,.. ,,.,- {-:L ,,. /- ,/ r / / r' ,,/ r' / (:-L- / / / / I'/ t7' / / /- (-_-{~I 

3 / &. / / / / / / 2J / MCi / / / ?, _,. ,/ / / "!-' / WIL: ./ ,... ,.... ,,,, ,,- ,...- / 1 ,.,.. / td(JI 
4 "-( ,,Y °2, "). v J ~' v- / 3 4-, ,/ 2_, .,, / ')/ 3 ')../ - ._/ 2, A J J 3 / /. 3 y / ). • ' A 

5 ~ -q- '~ {,, I':>' / ,_ (.,,, =t- @ WA I.I.. b T l, / / -= -~ Q 1-:cr-· ·'l!u £, ,/ 8 s 'f- y, (,-, ·~ 7 . 'IJ'!Y. 

6 I 0 11 "' J ,/ '?', ' I 0 I() I I mt I).. I 0 I).,. / l I 2. \l.: I 0 < ID 11 "'Ll '-1 '1 II f/ fl ro I 'I " I I I' {))l; 
' ' , ' 

7 

8 

Totalf).},,lJ..J-1-/~ I C) I '::t fTITI ~ 119,1'11 2I'frnLi I t.?11 '&11.i.I }v I I 4111 I /Z'.\TI oil)..'J--l:z..1 liilr'l I 9J I /1-l 1il Iii/"> I 2 I I I "l 119 123 I llflil'lil 
I J 

Days C~ncen:atio~: i;> E F G H 1 J lnit C~ncen:atio~: I 'DD E F G H I J lnit C~cen!ratio~: I D I E I F I G I H l I I J I !nit 

1 i"' 1,, 1,., I/ I/ I/ I/ I /I /I /l{·ll / I/ I/ I/ I/ I ,...-1 /I /I/ I/ I<~<. 
2 1 / I / I / I/ I ,.., I /.I/ I/ I / I / kc I / I/ I / I/ I/ I , [/ I / I / I ,.,.- I t-c 
3 I /I/ l/ 1,.,.,1 ,...-1 ,...-[,.,I ,...-1 ,....[/ )'l\t?I ,...-1 /I/ I/ I/ I/ I/ I /I/ l/.lf\llC: 
4 ,/ ")._, <{· / 

5 / ?, s- v ,<;-- "'· 
6 I 1'1 11'2-I C) I j ollo 111 I n-111 I DYi 10INW1l 1 rlll l/3Ip.J-7TIDI191fTTfbl11 Im/:' 
1 1 1 1 ' I I I I I I r 
a I I I I I I I I I I 

Total/\ H"l ll.;lTO, I 1-i; 1-H II k)/24/YD /10)(/ 14 I merT /t:::; I i'::Uw/I b I 11 11 b I i">l:U.//2, Ii!, /mt I , .. 
Notes: X =mortality. 

Sample Description: --'--'""OJ""-/-------------------------------------------------------
Comments: Total# Young only based on tile first 3 Broods. Fourtti and subsequent broods not Included In total count. 

Reviewed by: ~ Date reviewed: Jviw 2--} J-t 
Version 2.1 Issued July 29, 2009 

Nautilus EnvironmMtal 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-1513:06 (p 1 of 2) 

15376b I 20-0606-4090 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-6000-7899 

Analyzed: 22 May-1512:59 

Batch ID: 

Start Date: 

03-8758-6864 

06 May-15 13:20 

Ending Date: 12 May-15 15:00 

Duration: 6d 2h 

Sample ID: 11-87 49-7839 

Sample Date: 05 May-1514:02 

Receive Date: 06 May-15 08:34 

Sample Age: 23h (6.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 

EC10 >100 NIA 
EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

Gd Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

6d Survival Rate Detail 

C-0/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

186908 

95%1 UCL TU 

NIA <1 

NIA <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 0.9 

10 0.9 
10 

10 

10 

10 1 

10 0.9 
10 

Rep 1 Rep2 

1 1 

6d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPlN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Mimi Tran 

ECIEPS 11RMl21 Diluent: 20°/o Perrier Water 

Ceriodaphnia dubia Brine: 
In-House Culture Age: <24h 

46C7C76F Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

LC_LC5_WS_2015-05-06_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Yariate(A/B) 

Min Max Std Err Std Dev CV%1 %Effect A B 

0 1 0.1 0.3162 35.14%i 0.0°/o 9 10 

0 0.1 0.3162 35.14% O.O°lo 9 10 

0 0 O.O°/c1 -11.11o/o 10 10 

0 0 o.0°1o -11.11°/o 10 10 

0 0 0.0% -11.11% 10 10 

1 0 0 0.0% -11.11% 10 10 

0 0.1 0.3162 35.14% 0.0% 9 10 

0 0 0.0% -11.11°/o 10 10 

Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 Rep 9 Rep 10 

1 1 1 1 1 1 1 0 

1 0 

0 

CETIS™ v1 .8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-6000-7899 Endpoint: 6d Survival Rate 
Analyzed: 22 May-15 12:59 Analysis: Linear Interpolation (!CPIN) 

6d Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

'·" e-tl-0-·--+ ...... _ ... 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-15 13:06 (p 2 of 2) 

15376b I 20-0606-4090 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 0/1 

1/1 1/1 0/1 1/1 1/1 

1/1 111 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 0/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analysl: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-1513:06 (p 1 of 2) 
15376b I 20-0606-4090 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-6980-2188 

Analyzed: 22 May-1513:00 

Batch ID: 

Start Date: 
03-8758-6864 

06 May-15 13:20 

Ending Date: 12 May-1515:00 

Duration: 6d 2h 

Sample ID: 11-8749-7839 

Sample Date: 05 May-1514:02 

Receive Date: 06 May-15 08:34 

Sample Age: 23h (6.8 'C) 

linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 37.4 0.4757 

IC10 83.18 1.178 

IC15 >100 NIA 
IC20 >100 NIA 
IC25 >100 NIA 

IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Reproduction Detail 

C-0/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187 -1 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analysis: Linear Interpolation (ICPIN) Official Resu Its: Yes 

Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Protocol: ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Code: 46C7C76F Client: Teck Coal 

Material: Water Sample Project: 

Source: Teck Coal (TECK COAL) 

Station: LC_LC5_WS_2015-05-06_N 

Seed Resamples Exp 95% CL Method 

873476 200 Yes Two-Point Interpolation 

950/n UCL TU 95o/o LCL 95°/o UCL 
NIA 2.674 NA 210.2 

NIA 1.202 NA 84.9 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate 
---·-· 

Count Mean Min Max Std Err Std Dev CV°!G %,Effect 

10 17.4 0 22 2.12 6.703 38.52o/o 0.0% 
10 16.6 0 22 2.029 6.415 38.65% 4.6% 
10 20.2 18 22 0.4667 1.476 7.31% -16.09%i 

10 16.7 7 22 1.783 5.638 33.76°/o 4.02% 
10 18.2 11 22 1.133 3.584 19.69°/o -4.6% 
10 18.5 12 23 1.035 3.274 17.7% -6.32% 
10 16.7 10 24 1.334 4.218 25.26% 4.02°/o 
10 16.1 11 22 0.9939 3.143 19.52% 7.47o/o 

Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep 9 

20 21 20 12 22 19 21 19 20 

19 21 15 14 19 16 22 0 19 

20 18 20 19 21 21 21 22 18 

22 22 18 9 7 11 18 18 20 

16 18 22 20 14 11 19 19 22 

18 12 22 17 15 21 19 19 23 

15 16 19 13 21 15 24 20 
,.-

10 i 

15 17 20 16 11 16 15 22 13 

CETIS™ v1.8.7.16 Analyst __ _ 

Rep 10 

0 

21 

22 

22 

21 

19 

14 

16 

~ 
~zji(' 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 08-6980-2188 Endpoint: Reproduction 
Analyzed: 22 May-1513:00 Analysis: Linear Interpolation (ICP!N) 

Graphics 

---o~-<•>--------~· 

" 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

22 May-15 13:06 (p 2 of 2) 
15376b I 20-0606-4090 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Analyst __ _ 

~ 
Jv.,"1:1/f ~ 

QA: __ _ 



Client ·reel CoQ\ 

W.0.#: \':))=!~ 

Sample ID 

lC.. _Fl'.D $\)(. 

LC.-\...C:~ 

LC.- LCS 
LC -LCI) :'>'.)L(' !" 
LC.- \)C. :1.. 

LC. - t1C..1'1S 

}.Cf/, \)pV(io.J l"A".\,~. 1 

Reviewed by: 

IJ\,,D;5i ~//~ Sampe Dae 

~· . -·;;"' l . 7. 

~A_c, .1 6/ Ii; 
' (J\uL1b1 Ci 

~Au\.u (,; '!;; 

MtwLI It:; 
An ll..1~ L /11;; 

' 

JJ\• 1 L/lt::. 
' 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH,so, HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

if'50.o 8.S 6:1- \ bG:i soo \'-\.~ ·;;!5(!, '(-{> 

so.o C\.:i q,5 \8'd. \ Q,r\'-L> L\.":\. L\;=l-0 ~ 
t;o,o \&.~1 \\).IQ ?>{;,'-.\ sc.o \ '-\, I 18d. I<~ 
So.a ~~<. 8.'"\ ELS \'*' 5o.o \?:>,I-\ '.:1Ce~ 'l<.S 
!:Oo S.1 r;,). \D() Soo -::i.. a \ L\'-1 r<..s 
so.ti L\.'C so qg,, i [\!! o.C\ C\0 '1<.S 

's-0 <l'q4,J.< 4. b 41- q\) 6" $,o t t)D Mll 
. 

Notes (i) \)i\,,,\ec\ ),Q \OD.OmL wi-1-b l:);T. 1.,i?Je: 

~ Date Reviewed: ~ v{ N~ 

Nautilus Environmental 



 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: LC-LC..!)S'>Le.c..- wS-'U>lS-~--.N 
Sample Date: 
Date Received: 

j:\.pi-'\ \ '2-'S ! 2J:> 1$ 

Sample Volume: 

Dilution Water: 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC0

3
):---'-,''----------

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<-'"lt 74 
-,-~-.,.--''--------

Stock Solution ID: _l,_l\-'-S:::. . ..c.O_j_,_' ~------
Date Initiated: t>.pr-'1 \ 2.-C\ 2o l.S 
7-d EC50 (95% CL): \p,1 ((p, 5 -]"'> ') ~IL "i>DS, 

Reference Toxicant Mean and Range: '4, \ ( 2. 7.. -1,f) 4i L SQS 
Reference Toxicant CV(%): ~ '?,lo l-1,.,. 

'I"'-" 

Test Results: Sample ID 
LC._ U.!:>SS.1..Q_\,.I .-2"\;)-l!SrrJ 

I EC25 % lv/vl 195% CL) >100 
I EC50 % (v/v) (95% CL) >100 ------ '----

Reviewed by: Date reviewed: ___ ~ ___ :J ......... ~_· 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



I 
I 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 

\~d< (L("ll. C.M&k-) StartDate&Time: IJ;n4t-5)1~Q.- (S~S \It 
L c;., & L-c. .(J s [ L LC-_ V>S-z,o15-Stop Date & Time: ~ (a :r 1;;- Q.-]A&O h 

Work Order #: f ~3 <oc -i.e-~ Test Species: Oncorhy hus myKiss -

6'5l) 

Concentration 

DO meter: pH meter: _-r-p_H _ __,1 /~'3__ Conductivity meter: __ L-_-_1-r/~_s~-
' I I 

~,>'>P.~'Nv 
I 

Analysts: Control /oor ---Hardness* t0 'l,'VJ/"' ...--
Alkalinity' IQ n \,, ~ 

* mg/L as CaC03 
Reviewed by: _ __,~~·-.-;-·~-

Date reviewed: _}'/.H\£. 1'/ /(' 
Sample Description: 

Comments: 

Ve~sion 1.0 Issued June 26, 2006 Nautilus Environmental 



'1't'
Embryo-~"i11-frY Toxicity Test 

Daily Mortality 

Client: \ ~d< ( C'\M C~k) Start Date & Time: t'f!, 'J..'9 /i~ Q_. IS'{$ '1A 
Sample ID: U-l <:J) SS L.CC.. ,,'1"$._"20\$-%-N Stop Date:_-'-'--".1'1--~--1-l-'1""6"'---=Q._=-_._\,_lo_o __ 
Work Order#: 1-;:. 3 0 :S Test Species: ___ .,,o"'--'-~"'i/~~=~ ,.._ ___ _ 

Treatments Day of Test - No. of Mortalities Total Dead Total 

01 (I., E~ 
Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 E ~ Unhatched ~ Exposed ;:, JI J i VI E . ;: L,..._., .• r. 

i ,..,l'l t '°""" ~ 1 0 0 D .,., v v I -2-- -z...s 7.6 
2 . I ' I I ' 7...., z_< 
3 I '1.. '2.C... v 
4 v 

~ 
M,.\_ ~fl -·1 q_r -z., ,,, 

(. • 2t\ 1 I "R ....,_ .. .., "' ) ' ) 
2 0 1 '} ~ q 

3 ' I ~ .... ,J "'1 ~""' ,.. I 

4 -.I< I LL 'Z....t,, 2:8 
J""L 1 I 1 r v :3 I '} ,J,., 'Vi'..-, 

2 i r (\ I 
..,,_ ,, ·- ,::,., 

3 0 D 0 <!::.. '/_,..._ :0 
4 l 1A<Ji" "?-- ., 1 ... A ~ d:!) 

.,,,:;: 1 i, I 'Z ') £.. Z.A'l 

2 J/ I I '3 z_.- " 3 I \' "V 'fe/ . _,<: .., .s 
4 £~· I 0 I 0 777 ?.) ' 

'5 -:i 1 0 () 0 ~ '} .LJ -, . 
2 a "' ,{) 2.' 1 ';. .., 
3 r7 I 7 / '))"; '7 ... 
4 r 1.- 3 ?fl.. . :;..., 

Io::; 1 ! I 0 I \ ·-:i. ,., f. . 
0 

2 ' 0 w 0 '< Vt> >.:> I 
3 I I I I ' ~ .., 'q. - I 

4 .:.; 'J 'j ' v I v '.<.; 2.. '.(. ? ,;;l 

1 
2 
3 
4 
1 
2 
3 
4 ' 

Tech Initials CCh i:;,i, ~ /Ir-. l·="l.,.. Lv ~ IHAV VV""'-.- ~ 
(,,., / 

Comments: 

Reviewed by: _____ Wl"'-V_· ____ _ Date reviewed: ___ -J_IM_VL __ i...__,{_· !-\,___ ___ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



CETIS Analytical Report Report Date: 14 May-1513:00 (p 1 of 2) 

153651 I 08-2435-6234 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 04-6211-7754 

Analyzed: 14 May-1512:59 

Batch ID: 

Start Date: 

04-7028-9446 

29 Apr-1515:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 05-7061-6078 

Sample Date: 28 Apr-1510:27 

Receive Date: 29Apr-15 07:20 

Sample Age: 29h (8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 4.189 0.267 

EC10 >100 NIA 

EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 

EC40 >100 NIA 

EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Detail 

C-o/o Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-0/o Control Type 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICPIN) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RM128 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: 2202E90E 

Water Sample 

Client: Teck Coal 

Material: Project: 
Source: 

Station: 

Teck Coal (TECK COAL) 

LC_LCDSSLCC_WS_2015-28_N 

Seed Resamples Exp 95% CL Method 

1813744 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA 23.87 NA 374.5 

NIA <1 NA NA 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV%1 

4 0.9126 0.8621 0.9643 0.02228 0.04455 4.88% 

4 0.8435 0.8 0.931 0.02962 0.05924 7.02% 

4 0.8143 0.7 0.8667 0.03873 0.07747 9.51% 

4 0.891 0.8621 0.9643 0.0245 0.04899 5.5% 
4 0.867 0.8214 0.8966 0.0176 0.03519 4.06% 

4 0.872 0.8214 0.9032 0.01863 0.03725 4.27% 

Rep 1 Rep2 Rep 3 Rep4 

0.8929 0.931 0.8621 0.9643 

0.8214 0.931 0.8 0.8214 

0.8571 0.8667 0.8333 0.7 

0.8667 0.871 0.8621 0.9643 

0.8571 0.8966 0.8929 0.8214 

0.8667 0.8966 0.9032 0.8214 

Rep 1 Rep 2 Rep 3 Rep4 

%Effect 

o.0°1o 

7.57°/o 

10.77% 

2.36% 

4.99% 

4.45% 

A 

104 

97 

96 

105 

98 

103 

0 Negative Control 25/28 27129 25129 27128 

6.25 23128 27129 24130 23128 

12.5 24128 26130 25130 21130 

25 26130 27131 25129 27128 
50 24128 26129 25128 23128 
100 26130 26129 28131 23128 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

B 

114 

115 

118 

118 

113 

118 

~ 
)Witt v/ !S 

QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 04-6211-7754 
Analyzed: 14 May-15 12:59 

Graphics 

....... "' 
,, 

,, ~ 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS'" v1.8.7.16 

Report Date: 
Test Code: 

14 May-15 13:00 (p 2 of 2) 
153651 I 08-2435-6234 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

a
_j~ 2>}![ 

QA: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Dilution Water: 

LC._LC.°3>_ L.015> "\l'\-26.--rJ 
!>.pr'\\ 2'0 1 2..0 IS 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 

--_:...,::'---------~ 
Alkalinity (mg/L CaC03): __ _,,,'----------

Test Organism Information: 

Batch No.: OL\ '2..C\ I$ 6, ( 
Source: \l'u,l\c_a\l~ T.;;,\°'i-4 '(r;;,J{' \i<Afcl.-.~h{ 

1 
l)i.;l\(_o,/\, - · 

Loading Density: _ _,_,_\ '....1'f_j.J.-' _;,;')µ_I .::L=------

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<_"ft 7if 
-'-----'...-''---------Stock Solution ID: _,_1'1..i... "'S-'-0_4....._ ______ _ 

Date Initiated: l'.\p;-'.1 \ 751 2.o LS 
7-dEC50(95%CL): 1.o.1 ((e,s-1,.~') """'l.IL ~s 

Reference Toxicant Mean and Range: 4, \ ( 2. 7.. -1, b ~i L 'S.125 
Reference Toxicant CV(%): -"-"':3?r",,_· .L..--"'3"'b'---------

'1'1V' 

Test Results: Sample ID 
L c. _ u:. :,_ -w IS .-o't -'43---s-J 

EC25 % (v/v\ (95% CL >100 
EC50 % (v/v\ !95% CL >100 ----

Reviewed by: Date reviewed: 

---
--------

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 

'fec\4.. (l\l\f' ~Nl!L-af 1 • ..,, Start Date & Time: ll;e-d 'l-'7 /1z;-<2 l S<t> 
/_ {., ~ l-G -;?-l01S,-0<t-Zil,.!'1Stop Date & Time: /YI<>-. (,. f 1:;- Q..-1 (<>0 

Work Order #: 

DO meter: 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

f €''::,bS Test Species: OncorliYf{.f!hus my~iss 

pH meter: _,""p_H __ 1,_/_-:J__ Conductivity meter: __ L.._-_1.,_/~.S __ 
, r 1 

Analysts: ~ ' S.'Si> to.~ 'l'\ (... 

Reviewed by: __ ~-· ,,-·V" .. - .-Y_,f•-,.=-
Date reviewed:_=L./~v~---~--''--

Nautilus Environmental 



'llAL. 

Embryo-Ale>dfl Fr.,-ioxicity Test 
Daily Mortality 

Client: 1 ({)!_ .( L.<>-'< C."-@,k) 
Sample ID: 1-(... Lc''S-A'"5A>i>-o<t-~-N 
Work Order#: t-5"""\.IO S 

Start Date & Time: _ __,fN,~'"""<-'l-'_q-"-'/l'-'5""---'.Q='-· ...:.f::::.S:_,'ll=S"-
Stop Date: _ __,_/'11.~yi"l--'°-+l_,1_,_Q"......_Q===--'l-'l""'O-O-'-'--

Test Species: ___ v;-=0"'--'-"'/4-=~=-"'-----1j 

Treatments Day of Test • No. of Mortalities 1 otal .... aa lotal 
Eggs/ Undeveloped/ Total No. Total 

0/C>( I ;\, Rep 1 2 3 4 5 6 7 E=E:~ Unhatched A~ Exposed 
\\J ~ ) Em"-•ft~ ~,..,., 

i'""' l(f\ ""~ 1 ri 0 p D (l 0 & a '"',..-, Z\ 
2 I ) 0 I I Y•\""' 11 L.¥~ 
3 l I ' ) -;in • i5 

4 1; ' 0 ..., / 7.A'\ <9 
(. < 7.t". 1 ,, 

I 0 ~ '7 .,. - "" 
2 :l f) n "7.fn' ") -;.. I 
3 I ~ 0 f '? ,., ?.> 

' 4 J (, l v- 11 r 7. ~ 
/'). L 1 I u /.1 oWl::Yf' ;, J 7. .,_. 

2 i I.) V' 4..0 < 'Q 

3 j • J {<.} \, ? . . ;i_ ?' 
4 I l l v I_,..,, <" .., 9-. 

""' 1 l v /) - l\ -0 / , 7..5 
2 I I \ ~ i/ --- ?' 

3 I .... 11 I ' -? ~ ,., > 
4 I 0 . ...,,. /l.J . 

~ ..:> 1 I I 0 0 '7.£ i 
2 I ID 1 ~-v 

3 
I 0 ..,_, 7.a 

4 ! I 0 I ,, ;:) ,, 51 

/ o::; 1 i 0 "'- ...,,0 3o 
2 I ,., -, I I 0 u• .-;< j,J. 

3 ! j I 
I 0 ,... ·0 y,., U3 

4 r . u j j \ '?./ ~ ,, )/ 

1 
2 -

3 
4 
1 
2 
3 
4 / 

Tech Initials ((/) 'SSh ... lh SS fl c.!'...n 'il.>1\11 ... / w..A---
. U1 . / - - . -

Comments: 

Reviewed by: ____ ~l@~V ____ _ Date reviewed: ___ ~;:::...._n.e,_· _,,._./..:.IK" _____ _ 

Nautilus Environmental 
Version 1.0 Issued June 26. 2006 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 18-8917-5162 

Analyzed: 14 May-1512:56 

Batch ID: 

Start Date: 
01-37 4 7-5206 

29 Apr-1515:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 05-6517-3447 

Sample Date: 26 Apr-1515:06 

Receive Date: 29 Apr-15 07:20 

Sample Age: 25h (8 'C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (JCPIN) 

Test Type: Development 

Protocol: EC/EPS 11RM/28 

Species: Oncorhynchus mykiss 
Source: Vancouver Island Trout Hatchery 

Code: 
Material: 

Source: 

Station: 

22E109C7 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC3_2015-04-28_N 

Report Date: 

Test Code: 

14 May-15 13:00 (p 1 of 2) 
15365d I 00-4906-9661 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 460580 200 Yes Two~Point Interpolation 

Point Estimates 

Level % 95% LCL 95°/o UCL TU 95o/o LCL 95o/o UCL 

EC5 >100 N/A NIA <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA N/A <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 NIA N/A <1 NA NA 

EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

c-o/o Control Type Count Mean Min Max Std Err Std Dev CVo/o %Effect A B 

0 Negative Control 4 0.9574 0.9333 0.9677 0.008067 0.01613 1.69o/o 0.0% 112 117 

6.25 4 0.9738 0.931 0.01656 0.03313 3.4% -1.72°/o 111 114 
12.5 4 0.9289 0.8571 0.03272 0.06543 7.04% 2.98% 107 115 
25 4 0.9566 0.931 0.01646 0.03291 3.44% 0.09% 110 115 
50 4 0.9744 0.9643 0.008568 0.01714 1.76% -1.77% 113 116 
100 4 0.9652 0.8966 0.02438 0.04877 5.05% -0.81% 111 115 

Proportion Normal Detail 

C-%1 Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 0.9677 0.9643 0.9643 0.9333 

6.25 0.9643 0.931 

12.5 0.8571 0.9655 0.8929 

25 0.931 0.9643 0.931 

50 0.9677 0.9643 0.9655 

100 0.9643 1 0.8966 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 30/31 27128 27128 28/30 

6.25 29/29 28128 27128 27129 
12.5 24/28 30/30 28/29 25128 
25 29129 27129 27128 27/29 

50 28128 30/31 27128 28129 
100 30130 27128 28128 26/29 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 18-8917-5162 
Analyzed: 14 May-15 12:56 

Graphics 

'·' 

000-469-187 -1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

14 May-15 13:00 (p 2 of 2) 
15365d I oo-4906-9661 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
Jr.i~?--//I 

QA: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: I, \ ('c C ·,,\ -\ ,.,q .-, ~Ir Q \5'-\S h I 'lUA. c~ W.l\E' '~"" J Start Date!Time: _.:..\',_.(1_<_\ --1--./~-+-1_'-'-"_::> __ _ 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: LC.J:>c.\_vi.S.- "'2 . .015-o'f -t,\b-N 
Sample Date: 
Date Received: 

bpr\ \ VB I 20 1$, 

Sample Volume: 

Dilution Water: 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03):--~---------

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<.."lf; 74 --''-o--_,_.., ______ _ 

Stock Solution ID: _l~'1~S~~-0_4~~------
Date Initiated: fl,,pr-·1 \ 2-11 2.o 15 
7-d EC50 (95% CL): l\!,1 ((p, i$ -J,"> ') """bl L ~S. 

Reference Toxicant Mean and Range: .!..\, \ ( 2. 2 ~ 1,~) r::.:)i L ':1>.QS 
Reference Toxicant CV(%): · ].8=3k, v,.,~· 

\.{"'lL 

Test Results: Samole ID 
LC.-OC.\-WS-'2.01'\· •+~-N 

I EC25 % (v/v) (95% CL) >100 ----I EC50 % (v/v) (95% CU "'? (00 ---
Reviewed by: '- ...... /f 1~·----Date reviewed: ~ v .. 

-----~--

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: '\~ck (\:\l\P (NJti.Gj StartDate&Time: ltf!:'!!!J,2-'7/H:;--Q.., \~i>: It 
l( _ '!) C _ \N > . "LD\ '> - ·~-1$.,.1 Stop Date & Time: /!ijJfo q 1< '2- \loO h Sample ID: 

Work Order #: 

Concentr~ 
(, ,.,,, 

Initials 

Concentration 

DO meter: 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

t '5".)\Q.S Test Species: Oncorhy. hus my~iss 

pH meter: --F-"'-'"'-~1,_/_,"J'-- Conductivity meter: _ ___:(,.:::_.-_l+-/-=3=---
' r I 

Analysis: /fo.A 5<; )> <:oC...1'('lV 
' ( 

Reviewed by: __ ~-·--~-
Date reviewed: _ _.~~· =--'5J~· k,"'. ' __ 

Nautilus Environmental 



"\.\'4.."---

Embryo-~oxicity Test 
Daily Mortality 

Client: \eek ( L(I\~ 0-tlk) 
Sample ID: i< DC I > WS_o-Z...O\:S-oj -'-S~l'I 

Work Order#_: --""'1-:>-'-~J.~io,.._,S"----

Start Date & Time: ~ 1'9/15" .Q_ ! '$'{5 h 
Stop Date: M;;7; l 10: Q..._ ! [ C>D Ir. 

Test Species: ___ v;.-'D=--'-''i"/\.-=~==,=------ "b 
Treatments Day of Test - No. of Mortalities 1ota1 uead Total 

Eggs/ Undeveloped/ Total No. Total 

o/b(,/ jj Rep 1 2 3 4 5 6 7 E:.i~.._ Unhatched ~ Exposed 
j--"\ ""'-A.J..,;)' 

i ~"r" ", 1 6 0 .{I 0 (') (J " ,,., fl ""Z,o ":?L.iJ 

2 I 0 ~ ~ S.v 
3 0 I /'L-'l ~v 

4 0 0 ., 0 '30 
(_ , '2t\ 1 I 0 I ' , « 

"' " 
2 1 

j l f) !.)( ~.o 
3 l 1 0 1.-- '2 .. A::) '7..'1 
4 v v 0 " 0 "<;Q 

}?-£ 1 ' 0 v £/ CJ 9-. ~ 
2 I I <!) ,. :..5<I .-,,o 
3 $1 0 \ '""2)i\ '-..:.0 
4 I \ 0 •.5\ ~ 

,, ..<:. 1 
' J 0 l r J :;-, '2.,0 

2 ~- D I r I :'.1\ '2.o 

3 I r. 0 :,o -::i.v 
4 l •/ 0 , ?..>\ ·z.n 

") ...:i 1 i 0 0 ".J....rJ ~-:a. -j 

2 ' 0 I , J Yi 'LO ·, 

3 0 lfl '1,..0 2~ 

4 i 

"' I 'I/\ .-., ·o j. 

/tD 1 !1_ '- n . 0 '''>D -~ 

2 !' \ I u 1A ~ 

3 I I ,, D f) '2, 0 '20 
' 

4 ' 
,. 

'- JI ~ I ,..., 0 I U'1 ".::><> 
1 
2 
3 
4 
1 
2 
3 
4 . 

Tech Initials SSIJ {.A 4 ~ ,i;,C I!.. Cl '"""""" 'V\iV\A/ \J\J"\J'>..-- ~ •"l)IM/ 

Comments: 

~'/ Reviewed by: ____ _,,~=------- Date reviewed: ____ k, ___ vj_...{-'J;""'------

Nautilus Environmental 
Version 1.0 Issued June 26, 2906 



CETIS Analytical Report Report Date: 14 May-15 12:59 (p 1 of 2) 
15365a I 04-0777-4827 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 20-4603-2369 
Analyzed: 14 May-15 12:50 

Batch ID: 

Start Date: 

02-6011-7379 

29 Apr-15 15:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 03-2035-3463 

Sample Date: 28 Apr-15 09:49 

Receive Date: 29 Apr-15 07:20 

Sample Age: 30h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 
EC5 >100 N/A 
EC10 >100 NIA 
EC15 >100 N/A 
EC20 >100 NIA 
EC25 >100 N/A 
EC40 >100 N/A 
EC50 >100 N/A 

Proportion Normal Summary 

c~o1o Control Type 

0 Negative Control 
6.25 
12.5 
25 

50 
100 

Proportion Normal Detail 

C-% Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-0/o Control Type 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: Linear Interpolation (lCPIN) Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: 13183487 

Water Sample 

Client: Teck Coal 

Material: Project: 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-04-28_N 

Seed Resamples Exp 95% CL Method 

1705437 200 Yes Two-Point Interpolation 

95°/n UCL TU 95o/o LCL 95% UCL 

NIA <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV0/o 
4 0.975 0.9333 1 0.01596 0.03191 3.27% 

4 0.9667 0.9333 1 0.01361 0.02722 2.82% 

4 0.975 0.9667 0.008333 0.01667 1.71% 

4 0.975 0.9667 0.008333 0.01667 1.71°/o 

4 0.9833 0.9667 0.009622 0.01924 1.96% 

4 0.9833 0.9667 0.009622 0.01924 1.96°/o 

Rep 1 Rep 2 Rep 3 Rep4 

1 0.9333 0.9667 1 

0.9667 0.9667 0.9333 

0.9667 0.9667 0.9667 

0.9667 0.9667 1 0.9667 

1 0.9667 0.9667 

0.9667 0.9667 

Rep 1 Rep2 Rep 3. Rep4 

o/oEffect 

o.0°1o 

0.85% 

0.0% 

0.0% 

-0.85% 

-0.85% 

A 

117 
116 
116 

117 
118 

118 

0 Negative Control 30/30 28130 29/30 30/30 
6.25 29130 29/30 28130 30130 
12.5 29/29 29/30 29/30 29/30 
25 29130 29/30 30/30 29130 
50 30/30 29130 30130 29/30 
100 30/30 29/30 30/30 29/30 

000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ 

B 

120 
120 
119 
120 

120 
120 

¢ 
Jr;wv·~i.:( 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 20-4603-2369 
Analyzed: 14 May-15 12:50 

Graphics 

,, 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

• '" 

CETIS™ v1 .8.7.16 

Report Date: 
Test Code: 

14 May-15 12:59 (p 2 of 2) 
15365a I 04-0777-4827 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: LC_ ~'Y 'SDC.._1,.r.;,_ '2.Pls;-o't-2,13,rJ 
Sample Date: 
Date Received: 

P...pA \ '2'8 I 20 1$ 

Sample Volume: 

Dilution Water: 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03):--~---------

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<.."ft 7'+ 
~c-=--,--,~------

S tock Solution ID: _l,_L\'"'S""". 0-,--1.__.,,,._ ____ _ 
Date Initiated: ~er-·1 \ '2.(1 2.o ts 
7-d EC50 (95% CL): f.o,1 ((e,S -J,~ ') ""IJ,I L 'SD$ 

Reference Toxicant Mean and Range: '4, \ ( 2..?.. ~ 1,~} ~IL 5.!LS 
Reference Toxicant CV(%): · >Pr>b 4 

'l"\L.. 

Test Results: Sample ID 
LC. _;::R l:>'i.?C.- ""'>-ZD(S-<:5'\-ti(,,rJ 

I EC25 % (v/v) (95% CL) >too ---I EC50 % (v/v) (95% CL) ..,. ( oo ---
Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 

Sample ID: 

'\<2._ci( (G\>.R C,_u,k) StartDate&Time: ~2-'7/!~Q.., \S1S 1.-[ (,- v RJJS Du_ws_ StopDate&Time: ~ ?/ 1< '2- too.o ~ 
Work Order #: 

DO meter: 

Hardness* 
Alkalinity* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1,0 Issued June 26, 2006 

t ~ "$ b S ;,.,rs·~"~ Test Species: Oncorhy ~hus myliSs 

Control 

pH meter: l)if I/ -:J 
r I 

Conductivity meter: __ (... __ , _1_,/~.5~-
/ 

Analysts: ~ I S.~P' ~ '\\1\0 

Reviewed by: _ __.~o,.--~~~ 
Date reviewed: ~ !:( 

Nautilus Environmental 



.'\ ...... 
Embryo Ale'a'ifl F1y Toxicity Test 

Daily Mortality 

Client: 7 q)_ ( L-il'e o.ii.oJ<..) Start Date & Time: ~ ?.-'9 / ;')' .Q.... \ S ~15 Yl 
Sample ID: ~ FIL D S. D C. _ v-s _ =is-o<t-'28-<ll Stop Date: --"~-"'¥.,,.__~_+l_,_1_..Q".__O"'=--'-l -'-Do_<::>_\l\'--'-

Work Order#: 1-:>"'3.b:S Test Species: ___ v.;-"O=-...,~-: ... ~=-=-----

Treatments Day of Test - No. of Mortalities Total Dead 1otal 

01 (I ;\ =.~: 
Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 E ~\"'- Unhatched ~s'!" Exposed 
'='-..,,;; v Em"~·~~ ~,,s 

i <>Mii OI r 1 n e rJ 0 0 0 u ·o ..,.__ 'Z..4 0 
2 1 ' I ( ) ( -;z_ 'B .!-

3 0 1 7! .., )__ 

4 {) tfj 7-U, 20i 
<- < Y\ 1 ~I I rLn / '}' 

2 ~ 0 1 71..,~ 

v~·4 3 I I a 29 
4 0 '() . -z..... 7Cr 26 

} ')./., 1 0 t I l 'Z.. 1 . .OJ.I. "7 4': .., j 

2 0 n iO "2. °I 7Yl 

3 ! I 7_ ? ( ..... '\~Vz_.%- I) 

4 f) kl '_,, 'L 1 "f0 
..,.,<:. 1 j! [ J ?.../ 1 I ' '2..\3 

2 I 0 'I 'Le:. ':l<,-, I 
3 u 0 9= '1S 
4 \ 

' •v '-, 7 c" '7 ' 

"'\O 1 0 v { l z.,~ ..., ' 
2 ' ' ·u "! -- ?..VJ 7-,f\ 

3 I \ d 'L 7 ' ~ ~. 

4 i 
' r 

.~ 

" 0 I 'Z.. i A 
I{)::) 1 I I '41 ' I I 7 1 •!=\ 

2 f I I \ I .., (, ..., .J6 
3 11 I I I.. 

. 
I '1.1::> ·; [.), 

4 I/ ·I y ' ..v 0 v ,\ \ ')...\!J 7..0. 
1 
2 
3 
4 
1 
2 
3 
4 . 

Tech Initials 'L-fl c.c.n ~ fir, £A.r • .A/ '"'" ''WV '\,\M..- "\),\L "M/....---

Comments: 

Reviewed by=----'~'--v_ .. _. _____ _ Date reviewed: ~ b / !<" --------'-------
Nautilus Environmental 

Version 1.0 Issued June 26, 2006 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 08-7098-8922 

Analyzed: 14 May-1512:54 

Batch ID: 

Start Date: 

06-7725-0504 

29 Apr-1515:45 

Ending Date: 06 May-15 10:00 

Duration: 6d 18h 

Sample ID: 08-8445-6912 

Sample Date: 28 Apr-15 09:19 

Receive Date: 29 Apr-15 07:20 

Sample Age: 30h (8 'C) 

Linear Interpolation Options 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (JCP1N) 

Test Type: Development 

Protocol: ECIEPS 11RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

34B7BDDO 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-04-28_N 

Report Date: 

Test Code: 

14 May-1513:00 (p 1 of 2) 
15365c I 14-5529-07 41 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 835249 200 Yes Two~Point Interpolation 

Point Estimates 

Level % 95% LCL 95o/o UCL TU 95o/o LCL 95'% UCL 

EC5 >100 NIA NIA <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C~% Control Type Count Mean Min Max Std Err Std Dev CV% o/oEffect A B 

o Negative Control 4 0.9547 0.8889 1 0.02344 0.04688 4.91% o.0°1o 108 113 

6.25 4 0.9566 0.9286 0.9667 0.009336 0.01867 1.95o/o -0.2% 111 116 
12.5 4 0.9319 0.8966 1 0.02399 0.04798 5.15% 2.39% 109 117 

25 4 0.9479 0.8966 0.0225 0.04501 4.75°/o 0.7% 110 116 
50 4 0.9643 0.9286 0.01458 0.02916 3.02% -1.01% 108 112 
100 4 0.947 0.9286 0.01766 0.03532 3.73% 0.8% 107 113 

Proportion Normal Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 0.8889 0.9655 0.9643 1 

6.25 0.9655 0.9655 0.9667 0.9286 

12.5 0.931 1 0.8966 0.9 

25 0.9286 0.9667 0.8966 

50 1 0.9286 0.9643 0.9643 

100 0.931 0.9286 0.9286 1 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
o Negative Control 24/27 28129 27128 29129 
6.25 28/29 28129 29130 26128 
12.5 27/29 29129 26129 27130 
25 26128 29130 29129 26129 
50 28128 26128 27128 27128 
100 27/29 26128 26128 28128 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ OA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 08-7098-8922 
Analyzed: 14 May-15 12:54 

Graphics 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

14 May-1513:00 (p 2 of 2) 
15365c I 14-5529-07 41 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: l C _\)CS> S~ ws_ ?...olS -o'lrL.€>-N 
Sample Date: 
Date Received: 

Ii.pf\\ '2'6 I 2.0 IS 

Sample Volume: 

Dilution Water: 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaCOs): 10 

·----'-''---------~ Alkalinity (mg/L CaC03): __ ~'----------

Test Organism Information: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<.'i'f. 7tf -'----'--------Stock Solution ID: _,__11:1.._S"". O.::_'-\,__ _____ _ 
Date Initiated: fl-pr-·1 \ '2-6i 2.o ts 
7-dEC50(95%CL): f.c,1 ((e.$-J,">') ~IL ~S 

Reference Toxicant Mean and Range: <.:\, \ ( 2. 'Z. ~ 1.b., "'?IL S.QS 
Reference Toxicant CV(%): _. _,,,"Y'l""-'---'3.,,,\Q,__ ______ _ 

"\"I(,, 

Test Results: Samele ID 
u:.-t>(. '!:> <; _ vfa.. _ 'Ul > -c<f->,f,-N 

r EC25 %lv/v\ 195% CL\ >100 I~ 

I EC50 % lv/v\ 195% Cll >100 -------
Reviewed by: Date reviewed: --~-__ v_._./ {~'5'""_ 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 'i"'~ cJ.i<-- ( L\l\e <::.~) 
Sample ID: 
Work Order#: 

DO meter: 

Hardness"' 
Alkalinity* 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

l-c.,- .DLP5_wS-~ts-
/ ~ 3. (QS ;oq-'2-6...N 

Control 

Conductivity meter: __ L-__ , _!_,/_..? __ 
I 

Analysis: '1;A I~~;> i &:r '{...fl. 

Reviewed by: __ ~.--'--'----I-,' ,.,,..._ 

Date reviewed: _=~~~?--1"-+-f~/'I~' _ 

Nautilus Environmental 



~ 
Embryo-Ale"iR Fry Toxicity Test 

Daily Mortality 

Client: :f iack C Cl/'R ~k) 
Sample ID: L(_Q('. Q5 ..c'f!':?- 'UliS-O't-~....{'.) 

Start Date & Time: ---'-~'=='-.,_,_q_../_,_1.:.5'°'_·:::::'2=--....:..l..:..S...;'-f..:..5_h~ 
Stop Date: ---'--'-"-~-'~"''-----J.J_,t'-'-K.___,,.Q'=-_,l-"l.=00.:::::.-lli_:._ 

Work Order#: 1-S-3 0~ Test Species: o I ~ -~A\j""'-', =---

Treatments Day of Test - No. of Mortalities Total Dead Total 

1 ( ., Eggs/ Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 E~cv / Unhatched ~ Exposed ...,,::,,J/J; 
v E E>-bf'taJl 

i "" 1 I Q u ._, () u OJ \ ~ 'lb "'' ) 
2 0 "' n ZI 2'.l 
3 0 0 (.) "0 "2 0 
4 0 () ! 2.-""1 <o 

(, - 2"\ 1 I..! I 'F <\ I zc <(') 

2 r; " , 'fo!.. I '"LC. '7ef;.l_ 

3 '},.. fl' ' 0 ~ '/ - Y.J 
4 a.. ?. '. I '?,;-- /) "L ... l "1.L-/_ei;;- ~ 

J ')./.. 1 I j {/ 'Z. '4-'v 
2 () I) {) -·' "2,Q 

3 ' Q " .I 0 0 0 ?O 

::i 

4 t \() I -s ( ) <J.?'1' ""' 2"1-'~ ~"-3~ 
., fa. 1 n 0 0 {) 0 7~ 'U ".3u 

2 v 0 0 ~) fl._- 2J; ~ 
3 u 0 0 u I qs;; },D 
4 ?_ d- . 'V' "" 

( ) 'U t 1,0 
"') ..'.) 1 D a 19 ;') 0 ·- z,Q, 3-0 

2 I 0 v -z_q 30 
3 ..r r1 (() --z.._.- '2."""' -.,,_ \ 
4 2 'rJ 1/ '2-- Z<o ~() 

Io:::; 1 0 0 0 u '"'» 30 
2 ' -:I 0 I '2.9, '>() 
3 I I \ I 0 ~ /(/) 

4 , ' J .fl • i ) tJ I '25 ~ 

1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials .SSD i."'- .. lh t:. r."'" 1:A , """" \J\i"\)/ vvvv,___ . ' . 'VvJ........-v, 

Comments: 

Date reviewed: __ ;:::~::_~:::_:").-:::.-1./...i:A,,_~ ____ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



CETIS Analytical Report Report Date: 14 May-1513:00 (p 1 of 2) 
15365b I 01-5922-1989 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 21-3354-7440 

Analyzed: 14 May-15 12:52 

Batch ID: 

Start Date: 

09-5553-0349 

29 Apr-15 15:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 06-4609-2256 

Sample Date: 28 Apr-15 09:16 

Receive Date: 29 Apr-15 07:20 

Sample Age: 30h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Un ear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 

EC10 >100 NIA 

EC15 >100 NIA 

EC20 >100 NIA 

EC25 >100 NIA 

EC40 >100 NIA 

EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Centro! 

6.25 
12.5 

25 

50 

100 

Proportion Normal Detail 

C-o/n Control Type 

0 Negative Control 
6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-0/o Control Type 

Endpoint: Proportion Normal CETIS Version: CETISv1 .8.7 

Analysis: Linear Interpolation (JCPIN) Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: Client: Teck Coal 

Material: 

268295EO 

Water Sample Project 
Source: 
Station: 

Seed 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-04-28_N 

Resamples Exp 95% CL Method 

588563 200 Yes Two~Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B) 
------~-·-~--

Count Mean Min Max Std Err Std Dev CV0/o o/oEffect 

4 0.9583 0.8667 1 0.03155 0.0631 6.58°/o O.Oo/o 
4 0.8899 0.8333 0.9333 0.02081 0.04162 4.68°/o 7.14°/o 
4 0.9417 0.9 1 0.025 0.05 5.31% 1.74% 

4 0.9083 0.8 0.9667 0.03696 0.07391 8.14°/o 5.22o/o 
4 0.925 0.8667 0.9667 0.02097 0.04194 4.53% 3.48% 
4 0.975 0.9667 1 0.008333 0.01667 1.71%1 -1.74% 

Rep 1 Rep 2 Rep 3 Rep4 

0.8667 1 1 0.9667 

0.8333 0.8929 0.9 0.9333 

0.9 0.9667 0.9 

0.9333 0.9333 0.9667 0.8 

0.9333 0.9667 0.9333 0.8667 

1 0.9667 0.9667 0.9667 

Rep 1 Rep 2 Rep 3 Rep4 

A 

112 

105 

113 

109 

111 

117 

0 Negative Control 26130 27127 30130 29130 

6.25 25130 25128 27130 28130 

12.5 27130 29130 30130 27130 

25 28130 28130 29130 24130 
50 28130 29130 28130 26130 
100 30130 29130 29130 29130 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ 

B 

117 

118 

120 

120 

120 

120 

~ 
~ii.?~({ 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 21-3354-7440 Endpoint: Proportion Norma! 

Analyzed: 14 May-1512:52 Analysis: Linear Interpolation (ICPIN) 

Graphics 

____ ... 

00 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

14 May-15 13:00 (p 2 of 2) 

15365b I 01-5922-1989 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Dilution Water: 

Lc._ LCS _-i,DIS-o"(-1,,%.-~ 
P.,pr'I \ '2-'D I 20 I$ 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC0

3
): __ ..:..,:: ________ _ 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \'<:"\£; 7Lt -,-z--:--'-------
S tock Solution ID: _l,__4-'-'S"'""~ 0"--4,___~~----
Date Initiated: l'.\pr-'1 \ t.-'1 2o IS 
7-d EC50 (95% CL): to.1 (l,p, S -J,..,. ') r&l l ~S, 

Reference Toxicant Mean and Range: '-\, \ ( 2.?.. ~ 1.~) "'?i L 5.1}5 
Reference Toxicant CV(%): 3ft 36 """' 

\\ii\,(/ 

Test Results: 
LC. _L.C5-2D\$u"l 

I EC25 % (v/v\ (95% CL) >100 
I EC50 % (v/v) (95% CL) >100 

Sample ID 
t'il..N 

---- ----
Reviewed by: Date reviewed: ~flQ.-7..-/ I~ 

-----~,-~ 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Client: 
Sample ID:. 
Work Order#: 

Concentration 

DO meter: 

Hardness* 
Alkalinity* 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26. 2006 

Control 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: f!;tnd_Z-'7/lfJ<2 ISAs;~ 
StopDate&Time: /Yl?'Ji \pf 1:;- '2.-- 1100 h 

Test Species: Onco~hus myifiss 

pH meter:_-rb_H __ t,_/_::J __ 
, I 

Conductivity meter: __ G. __ ,_1_,/~s __ 
I 

/iw:> ~'.\.D ~ ~'\(... Analysts: 

Reviewed by:_----'~~~·~,.-;.,· ~ 
Date reviewed: __ &Mv ___ "bc_,/~f't_ 

Nautilus Environmental 



''\"-l.. 

Embryo-Ale· .. in Ny-Toxicity Test 
Daily Mortality 

Start Date & Time: fN, 1-q ( 15" .Q._ \ S'f) \,. 
Stop Date: /fl?J;. (, l 16" Q_ ll-">O \/\ 

Test Species: ___ _::D""--'~'-""/ .... ~=-"""'------

Treatments Day of Test - No. of Mortalities 1ota1 ueaa Total 

,., ( ""I 
Eggs/ Undeveloped/ Total No. Total 

._;! { ' Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 
i:> \\I !) I Alevins Em"-·~~ 

i '""'<fo "' 1 0 0 I J 'J (~ 0 ·3 ... 1..- (........_ '-'O 
2 ' 'I ·::; I 

,,., 'Z.c '-- ?'fl 
3 0 .... ?, 'O '7 - ""<.,.." 

4 I () \ "'2 -71- -~o 

(. < 20. 1 () 0 {) . il. 0~ 7( 

2 'f illJ1 \ r i..- ..., I:! 

3 I I \ I <./r ·<.,,-

4 " 0 I 1.,..-. '7-~ ~ 

}'J.L 1 0 ·v ' I '2.-l.. '30 
2 I I !,~ ~ t..P "'UZ.. ~o 

3 <'! 0 () ..., 2.-' .., D- ~o 
4 v 0 '1/ ''V 0 ~ >--0 

1A 1 I Q c 1· 0 ,~ . "U'.o -~\:) 

2 \ '"2-(,, ..... ,,.., 
3 I 

,. 
I I I .-:;_ .-7,.1,,.. ~'.'.O''") 

4 I .I/ . ' ) () 
. ,,.., '< <) "'-~ 

..., -:i 1 I I 
11. 0 i} . / ··1~ 0 '"'Al >D 

2 I I 0 \,"?, r \ I Z.,1 V1 
3 i I 0 I "" . 

;, 0. -z..1';.. :z.~ 

4 I I :J i I A '1.--- "7,)::.L "30 
IQ.:) 1 I ·'"' 0 0 0 'Z.. 67 -~ ·'O 

2 I 0 0 I ?..--'\ ' D 
3 I \ 'L 7;1 ·-
4 . , ' .'J w >/ 'l \ . 

1- V1 ,, 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials S~n F,(_ A. !:\... [ ....... c-v \l\}N-1 ~ ~'<Al ./ H!<.Ai "V>J\I../ 

Comments: 

Date reviewed: ___ ~=-.-:......::..._-;....._/._,("'{,_~ ____ _ 

Nautilus Environmental 
Version 1.0 Jssued June 26, 2006 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 13-8157-2654 

Analyzed: 14 May-1512:57 

Batch ID: 

Start Date: 

07-7379-7946 

29 Apr-1515:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 14-8027-4760 

Sample Date: 28 Apr-1510:24 

Receive Date: 29 Apr-15 07:20 

Sample Age: 29h (8 °C} 

Linear Interpolation Options 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICP!N) 

Test Type: Development 

Protocol: ECIE~S 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

58383348 

Water Sample 

Teck Coal (TECK COAL} 

LC_LC5_2015-04-28_N 

Report Date: 

Test Code: 

14 May-1513:00 (p 1 of 2) 

15365e I 18-827 4-5226 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95°/o CL Method 

Log(X+1} Linear 193600 200 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 

EC5 >100 NIA NIA <1 

EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 
EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 
EC50 >100 NIA NIA <1 

Proportion Normal Summary 

C-0/o Control Type Count Mean 

0 Negative Control 4 0.8741 
6.25 4 0.9149 
12.5 4 0.8667 
25 4 0.9 
50 4 0.8744 
100 4 0.9167 

Proportion Normal Detail 

C-0/o Control Type Rep 1 Rep2 

0 Negative Control 0.8333 0.8966 

6.25 0.8621 0.931 

12.5 0.8667 0.7333 

25 0.8667 0.8667 

50 0.9333 0.931 

100 0.9 0.9667 

Proportion Normal Binomials 

C-0/o Control Type Rep 1 Rep 2 

0 Negative Control 25/30 26129 
6.25 25129 27129 
12.5 26130 22130 

25 26130 26130 

50 28130 27129 

100 27130 29130 

000-469-187-1 

Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CVo/o 
0.8333 0.9 0.01552 0.03105 3.55% 

0.8621 0.9333 0.01763 0.03527 3.85% 

0.7333 0.9333 0.04714 0.09428 10.88°/o 
0.8667 1 0.03333 0.06667 7.41% 
0.8 0.9333 0.03404 0.06807 7.79°/o 
0.9 0.9667 0.01667 0.03333 3.64o/o 

Rep 3 Rep4 

0.9 0.8667 

0.9333 0.9333 

0.9333 0.9333 

0.8667 

0.8333 0.8 

0.9 0.9 

Rep 3 Rep4 

27130 26130 

28130 28130 

28130 28130 

26130 30130 

25130 24130 

27130 27130 

CET!S™ v1.8.7.16 

%,Effect A 

0.0% 104 

-4.67% 108 

0.85°/o 104 

-2.96o/o 108 

-0.03% 104 

-4.87% 110 

Analyst: __ _ 

B 

119 

118 
120 

120 

119 

120 

~ 
J;vv.v·vi· if 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 13-8157-2654 Endpoint: Proportion Normal 
Analyzed: 14 May-15 12:57 Analysis: Linear Interpolation (lCPIN) 

Graphics 

::~·~~~~·~-·-~·-·• ... -
0.0 

0.0 

00 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

14 May-1513:00 (p 2 of 2) 
15365e 118-8274-5226 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
~i-11-( 

QA: __ _ 



Client: Te&- (:Q<?,\ ( t.Cfi) 

W.0.#: \S3&\\'1-S Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

I 
Volume of 

Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

u:._1:1~.~,_}"~-~::.:- f\1Rr ?!\ l K ~ b ·it b· ') l7f, S<' 61 114- R 
Lt \:>t\)S ""~~ ... 11 

- - t.'f~'1A• 
SI) if-,8 $"<0 ql so 4·\ qg \CL 

lt_ fR\)'?.'Q(_ ... ~~ . .,. C'2ft..i\\ % g.q C\. \ 11l\- so l1t z.s 2"[0 ~ 

\.L_ \.(') .. ""'· ~ ~. N 50 q.Y; ~·G 1e4: (0 \Y '+·6' $:ill%D \'.'.l. 
\.l_U:.S_ ~"°' ~:~ .l' IJ 5\) q.1 q;?, 1€2.. so lS ·& Jlb R 

no cl-\ \oJ' ' L; <;.o O.'\; o.c; fa So o.c. ID '8:... 
L <:._ !,C..l)5SLC.C.- .,,.\1 "So °), 0 °' '2.-- t 1 (Q So I fa, \ 'S 24- kl-

"""'~--,Al:S. '-Vd....ro 

• 

Notes: l] V\\\A~ "JI \Yi wo.~ ""\) i1<l lE)Cl~ 

Reviewed by: 
ef-(/ 

Date Reviewed: ~ ·t-(~ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

APPENDIX C – Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Sample Information: 

Sample ID: 

Sample Date: 

le_ LCOS<;Lcc - (l\lf; - 201<; - OS. -Cb- N 
MQ9 S, '20i5 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds 1C50 (95% CL): 

oso11s 

Start Date: MG\l,l '6' QO\S 
Set up by: _::J_IN ________ _ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): '\..\ 
IL ~cJ_ 

(s.1-13-4)5 CV(%): 1'7 

Number of Fronds Orv Weiaht 

Test Results: IC25 %(Viv) 195% CU .. )q=! !'"Ft 

IC50 %(v!v) (95% CU ) Cft )Cft 

Reviewed by: Date reviewed: --~---"'£1....,_£<.,,._ __ 

October 1, 2009; Ver. 1.2 Nauti!us Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

TeeK 

IS?:i=/'l 

l\COO - 4600 llAX 

0 1 2 

"4--0 2- 'f'P 2&0 

CJ\'\) /),__ ~~4 

Initial Water Quality 

:l3-0 
q_3 
i 0 
S\.\-1 

setup by: _o_loJ __________ _ 

Test Date: MO~ ~ t ·10\S 

Test Species: _,Le:•m"-'n"'a'-'m"'i"'no,,_r _______ _ 

> 8X Growth? (Y/N): 'i ( 3S \'l"O!'ld'>) 
;ji)\J 

Date Measured: ~ =ti WlS 

MC\ij 

3 4 5 6 

240 24-c 2'-1.0 24:o 
fifil< "'L' Uf ... .-

Aeration?: '.JO min 

Nutrients 
added?: 'f 

7 

24-.o 
Mi;) 

Concentration 
Temperature (°C) pH Conductivity (µS) 

OfD (v(V) oayo Day7 DayO Day7 Oh 

Control 
;:(3 0 :l'f-O '1;-1 '1-(:, '<'3 'L 

!-S .::2)-0 1't-() 8-D 9.-9, &qi 
3-D 2:S-0 :.l'f-0 ~ ·() q.3 °!00 

G-i 23- Cl ;flf-0 S·o '1-i.\- "!flt 
l'2 - i 23 Ti :2 l\-0 8-D 't-5 ~ lfz_ 

J\f.2. .J3 ,() )'\- () 3-0 - ll-'t '1~£ -

48-S 21-0 Jl\- 0 8-o ll-S 110S -

'1"!- '.23-\l J.t\--0 8-() g.q t3t'J°t 
Initials QIN \'-'.. --:Jl\J tc :JN 

Instruments: Thermometer: CH'- '1l b Cond. Meter: __ 3 ______ pH meter: 3 

Sample Description: C1eor wit\\ b\cq; PN:ipita,~. 

Comments: 

Reviewed: ____ ~ _ _;_Z/"" _______ Date Reviewed: 

version 1 .3; Issued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1ec1:< 
Sample ID: LC-LtDSSLtt. i/J.S.;;01s-os -OG-N 

Start Date: MO\J 'i, , '2.0\S 

Termination Date: MQl) \ 1'; , '2.0\S 

Work Order#: -....L:"'=:i:.2'"'--------- Test set up by: ......::Oc::.IN::....... ____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 

oro ( 'J(V) DayO Day7 size fronds destruction buoyancy 

A (, 9, 2, . . IM[T /Tt,U 

B b 100 
coMto\ c (, '1 b 

D b b 9, 
A b :i \:J 
B (, ~i "' \. 5 c (, +3 
D b %11 . I 

! 

A (, \)lo I 

B 0 ii I 
3.D c (, 11 ti) ! 

D (, \0'.:\-
A b Q't, 
B (, 'O~ 

.:,. I c (, :+4 
D (, c:tll 
A (, 1ob 
B (, \o'T 

\2. 1 c lo 1\o I 
D (, q ~I 
A (, t I b 
B (, lf'f- I 

2~. '2. c b 10~ 

D b 10'5 . ,, 

Comments: ctl&D.e lln>w}h._ vcoclliA~(l±_ ivi Cl,,\\ tffi tehlY_.o.:nofil oi1gr* JJ-:+0 Lo C v /v J 
,} i-- --- ------ -, 

Reviewed by: ~ Date Reviewed: -<~ f/t.r 

VArsion 1.0 Issued June 26. 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1e<:K ------------ Start Date: MC\I,\ 'b , '20\S 
Sam p I e ID: LC- [..l:cQ55LtC-iNG-d0it;-Ot;-th-N Termination Date: MO!;\ \ "] , '20\c; 

Work Order#: ~1..,,6"'~'-'"t-"5'---------- Test set up by: _:I::..:\<\\-'---------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size Gibbosity fronds destruction buoyancy Comments Initials 
O(o (V/V) Daya Day7 

A !;, 11l4 . Mi:< hOJ 
B {, W':i 

l\'l.." c " ! oC\ 
D h '!-lo 
A (, '::f1 i-
B {, :'.14- '-/ 

C\'f c h '=I 'Q y: 
D lo '<'I '< -
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: t!?'V' Date Reviewed: _)~ f/1-r 

\1 ...... ,..;,..,..,. -t n 1 ...... ,,,,.,~ h1n.o. ?R: ?nnfi. Nautilus Environmental 



Client: 

Sample ID: 

Work Order#: 

co11t1ol 

{.t; 

:; .o 

0. \ 

i:I . \ 

.?L\- ' '.)_ 

L\-'6· s 

Comments: 

Reviewed by: 

7 -d Lemna minor Weight Data Sheet 

lecK Start Date: M0'1 ~ ' '.20\S 

LC- LlDS$1£t-- INS_ .::101s-os-Ob.N Termination Date: MOL\ ICJ 1 ·20\S 

t Cj?;it'i\. 

°t61l\-
B :i. '\Sli-% ci02.qo 
c ,,, "lbl-'\"l qbi. 2'0 )'.(,. 

D '+ '\{,+-:lit C\=tt- 28 'It, 

A s '\1t-3°1 C\'62. ~I l'.L 
B G C\Sb·~S q(:,.2 'b'il \'-l 

c , q~1- II.\ C\3"!-~4 ¥L 
D s "\R\-~o C\g=t. 6=t \!L 

A q !l8· CJ94:. 19 \il 
B [0 "\5\-1{, cirrt-39 \CL 

c l\ °t'>8-3;l. C\b'-lt . '-\1 l'.L 

D 12. b\'· C\bC{-35 \l 
A 12> 'i'.\ LI: .Sb q io . qi;t '-t :iw \(l 

B lt\- 0\(,\. db 966. is \iL 
c It; qc,2_."\() C\01-·C{3 \'.l 
D lb tiJ.H· '.26 CiS2. 'tCI l4. 

A l't '\tJ.. \',\ qi::,ci. '1-3 \[\. 

B ll'> '\\,8-bC CfiS · 'il\ \'\, 

c \C\ C\\,'1.. 83 q=ts -3'3 R-
D 20 %1 ::ri_ C\ 'i' '+ . 2'4 R 
A '2\ l\'.'>1- . '\\ 960. 'lO \'\. 
B 22 °l'.\b. b'.l. cwa . .;i3 ¥L 

c '26 '\11.\:. &l 9'61. 93 'It 
D Z4- l0\)l.\:-b\ 101[. 9'1 'fl 

A '!.'? qqs. (,'). 9?>2.cici \'l. 

B 2f, '\tli· ~ 9'1i'+ ·22 \!<.. 
c 2'! ~· ~8't -IJ3 C\C\b-'\-lo \Cs.. 

D 2.B '\18· 01- C\ 4:;; . s 1- ~ 

\\)'/. ~~ ... l;\;'.l: qt,g. 25 ~:n • '\'ti~ . t~ 
'\\ \S ·. "l\.1- · 1°1 ~>o·. D\~- j'.l).. 

~ Date Reviewed: ~4(1.{ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample ID: 

Work Order#: 

C\1-

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

lecK Start Date: MO\) '6 ' 20\S 

LC- Ll-D<;SL-C-l-- NS-201S-0$-ob.(\)Termination Date: Ma\) 15" ''2DIS 

l53J?> 

A 29 C\3'3. qg \(l 

B w C{'63- C\'-1: !<'.l 
c <'>I qqi -a, \l-l 
D 2>'2- "t l,. \ C(83- 0'-1: '('.(,_ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

I Jlv' 

Date Reviewed: __ ~ __ __,f_-uf I...::~--

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-9211-8472 Endpoint: Frond Count 
Analyzed: 21 May-15 10:59 Analysis: Linear Interpolation (ICPIN) 

Batch ID: 00-5380-8605 Test Type: Lem na Growth 
Start Date: 08 May-15 Protocol: ECIEPS 11RMl37 

Ending Date: 15 May-15 Species: Lemna minor 
Duration: 7d Oh Source: CPCC#490 

Sample ID: 08-2003-7136 Code: 30EOC610 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

21 May-1511:03(p1of2) 
15378e 116-8149-4837 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Sample Date: 05 May-1514·.34 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (7 °C} 

Material: Water Sample Project 

Source: Teck Coal (TECK COAL) 

Station: LC_LCDSSLCC_WS_2015-05-06_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 646700 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 95% LCL 95% UCL 

JCS 57.89 NIA 65.72 1.728 1.522 NA 
IC10 69.05 17.53 88.75 1.448 1.127 5.705 
IC15 82.34 24.22 NIA 1.215 NA 4.129 
IC20 >97 NIA NIA <1.031 NA NA 
IC25 >97 NIA NIA <1.031 NA NA 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Frond Count Summary Calculated Variate 
-,. ..... --·-·--------·--· 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect 
0 Negative Control 4 82 62 94 7.118 14.24 17.36% O.Oo/o 
1.5 4 75.25 67 83 4.211 8.421 11.19% 8.23% 
3 4 88 80 101 4.743 9.487 10.78°/o -7.32% 
6.1 4 78 68 92 5.18 10.36 13.28°/o 4.88% 
12.1 4 92 77 101 5.583 11.17 12.14°/o -12.2% 
24.2 4 99 91 110 4.021 8.042 8.12% -20.73% 
48.5 4 87 70 103 7.99 15.98 18.37°/o -6.1°/o 
97 4 69 66 75 2.041 4.082 5.92% 15.85o/o 

Frond Count Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 82 94 90 62 

1.5 69 82 67 83 

3 80 82 89 101 

6.1 92 79 68 73 
12.1 100 101 77 90 
24.2 110 91 96 99 
48.5 98 77 103 70 
97 66 68 67 75 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: JlrJ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-9211-8472 
Analyzed: 21 May-1510:59 

Graphics 

•OO .. 
• 

,. , 
• " . .. 

000-469-187-2 

Endpoint: Frond Count 
Analysis: Linear Interpolation (ICP!N} 

Report Date: 
Test Code: 

21 May-1511:03(p2of 2) 
15378e 116-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: JvJ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-3721-1928 

Analyzed: 21 May-15 10:59 

Batch ID: 

Start Date: 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 08-2003-7136 

Sample Date: 05 May-1514:34 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (7 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Contra! 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 

12.1 

24.2 

48.5 
97 

Sum Squares 

2620.719 

2796.75 

5417.469 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 30EOC610 

Material: Water Sample 
Source: Teck Coal (TECK COAL) 

Station: LC _LCDSSLCC _ WS_2015-05-06_N 

Alt Hyp Trials 

C<T NA 

Test Stat 

-0.8843 

0.786 
-0.524 

1.31 

2.227 

0.655 

-1.703 

Critical 

2.482 

2.482 

2.482 

2.482 

2.482 

2.482 
2.482 

Mean Square 

374.3884 

116.5313 

Test Stat 

Seed 

NA 

MSD DF P-Value 

18.95 6 0.9861 

18.95 6 

18.95 6 

18.95 6 

18.95 6 

18.95 6 

18.95 6 

DF 

7 
24 
31 

Critical 

0.5808 

0.9624 

0.3426 

0.0819 

0.6406 

0.9990 

F Stat 

3.213 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

5.242 

0.9686 

18.48 

0.9081 

0.6305 

0.4611 

Frond Count Summary 

C-% Control Type Count 

0 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Negative Control 4 
4 
4 

4 
4 

4 

4 

4 

Frond Count Detail 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187 -2 

Control Type Rep 1 
Negative Control 82 

69 

80 

92 

100 

110 

98 

66 

Mean 

82 

75.25 

88 

78 

92 

99 

87 

69 

Rep 2 

94 

82 

82 

79 

101 

91 

77 

68 

95%> LCL 95o/n UCL Median 

59.35 104.7 86 

61.85 

72.9 

61.51 

74.23 

86.2 

61.57 

62.5 

Rep 3 

90 

67 

89 

68 

77 
96 

103 

67 

88.65 

103.1 

94.49 

109.8 

111.8 

112.4 

75.5 

Rep 4 

62 

83 

101 

73 

90 

99 

70 

75 

75.5 

85.5 

76 

95 

97.5 

87.5 

67.5 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-15 11 :03 (p 1 of 2) 

15378e I 16-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

23.1% 

P-Type 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

97 >97 

Decision(a:5°/o) 

Non-Sign'ificant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:5o/a) 

0.0151 Significant Effect 

Decision(a:1%,) 

Equal Variances 
Normal Distribution 

Min 

62 

67 

80 

68 

77 
91 

70 

66 

Max 

94 

83 

101 

92 

101 

110 

103 

75 

Std Err 

7.118 

4.211 

4.743 

5.18 

5.583 

4.021 

7.99 
2.041 

TOEL TU 
NA 1.031 

CVo/n %Effect 

17.36% 0.0%> 
11.19% 8.23% 
10.78% 
13.28% 
12.14% 
8.12!1/o 

18.37% 
5.92% 

-7.32% 
4.88% 
-12.2o/o 
-20.73% 
-6.1% 
15.85°/o 

Analyst: .JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-3721-1928 Endpoint: Frond Count 
Analyzed: 21 May-15 10:59 Analysis: Parametric~Control vs Treatments 

Graphics 

" 

• 
,, '' l•.l 

000-469-187 -2 CETIS™ v1.8.7.16 

• 

Report Date: 
Test Code: 

21 May-1511:03 (p 2 of 2) 
15378e I 16-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • • 

... · •• 

• • 
• 

·1,s ·1.0 .O.S o.O 

Analyst: :JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-4677-9763 

Analyzed: 08 Jun-15 9:52 

Batch ID: 00-5380-8605 

Start Date: 08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 08-2003-7136 

Sample Date: 05 May-15 14:34 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (7 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 >97 NIA 
IC10 >97 NIA 

IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

171126 

95°/o UCL TU 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

Total Dry Weight-mg Summary 

C-% Control Type Count Mean 
0 Negative Control 4 5.618 
1.5 4 5.38 
3 4 6.192 
6.1 4 5.66 
12.1 4 6.555 
24.2 4 7.21 
48.5 4 6.617 
97 4 6.083 

Total Dry Weight-mg Detail 

C-1)/o Control Type Rep 1 Rep 2 
0 Negative Control 5.68 6.44 
1.5 4.92 6.03 

3 5.64 5.63 

6.1 6.38 5.59 
12.1 6.92 7.21 
24.2 7.79 6.61 

48.5 7.37 6.17 
97 5.87 5.9 

000-469-187-1 

Total Dry Weight-mg 

Linear Interpolation (ICP!N) 

Lemna Growth 

ECIEPS 11RMl37 

Lemna minor 

CPCC#490 

30EOC610 

Water Sample 

Teck Coal (TECK COAL) 

LC _LCDSSLCC_ WS _2015-05-06_N 

Report Date: 

Test Code: 

CETJS Version: 
Official Results: 

08 Jun-15 09:52 (p 1 of 2) 

15378e 116-8149-4837 

Nautilus Environmental 

CET1Sv1.8.7 

Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°/o LCL 950/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% o/1;1Effect 

4.04 6.44 0.5514 1.103 19.63% 0.0% 
4.7 6.03 0.3337 0.6675 12.41% 4.23% 
5.63 7.41 0.4198 0.8395 13.56% -10.24% 
5.23 6.38 0.2511 0.5022 8.87%) -0.761)/o 

5.52 7.21 0.369 0.738 11.26% -16.69% 
6.61 7.79 0.2451 0.4902 6.8% -28.35o/o 
5.5 7.43 0.4722 0.9444 14.27% -17.8% 
5.7 6.86 0.2629 0.5257 8.64% -8.28% 

Rep 3 Rep4 

6.31 4.04 

4.7 5.87 

6.09 7.41 

5.23 5.44 

5.52 6.57 

7.11 7.33 

7.43 5.5 

5.7 6.86 

CET!S™ v1.8.7.16 Analyst: OirJ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-4677-9763 

Analyzed: 08 Jun-15 9:52 

Graphics 

.. ' ' .. 

000-469-187-1 

Endpoint: Total Dry Weight-mg 

Analysis: Linear Interpolation (ICPIN) 

'" 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 
08 Jun-15 09:52 (p 2 of 2) 

15378e 116-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: :JirJ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-3806-0118 

Analyzed: 08 Jun-1510:01 

Batch ID: 

Start Date: 

00-5380-8605 

08May-15 

Ending Date: 15 May-15 

Duration: ?d Oh 

Sample ID: 08-2003-7136 

Sample Date: 05 May-1514:34 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (7 °C) 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

3 
6.1 
12.1 
24.2• 

48.5 

97 

Sum Squares 
10.5098 
13. 71531 
24.22511 

Endpoint: Total Dry Weight-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

Source: 

30EOC610 

Water Sample 

Teck Coal (TECK COAL) 

Station: LC _LCDSSLCC _ WS _2015-05-06_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

-0.4444 2.482 
1.076 2.482 
0.07944 2.482 
1.754 2.482 

2.979 2.482 
1.871 2.482 
0.8699 2.482 

Mean Square 
1.5014 

0.5714714 

Seed 

NA 

MSD OF P-Value 

1.327 6 0.9540 

1.327 6 
1.327 6 
1.327 6 
1.327 6 

1.327 6 
1.327 6 

OF 

7 

24 
31 

0.4459 
0.8541 

0.1848 
0.0174 
0.1533 
0.5418 

F Stat 

2.627 

Report Date: 

Test Code: 

08 Jun-1510:03 (p 1 of 2) 

15378e f 16-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

23.6% 

P-Type 

CDF 
CDF 
CDF 
CDF 

CDF 
CDF 
CDF 

97 >97 

Decision(a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision{a:5°/o) 
0.0364 Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Decision{a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 
24.2 

48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 

4 
4 

4 
4 

4 

Total Dry Weight-mg Detail 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 5.68 
4.92 

5.64 

6.38 

6.92 

7.79 

7.37 

5.87 

Mean 

5.618 
5.38 

6.192 
5.66 
6.555 
7.21 

6.617 
6.083 

Rep 2 

6.44 

6.03 

5.63 

5.59 

7.21 

6.61 

6.17 

5.9 

3.461 18.48 0.8394 Equal Variances 
0.9636 0.9081 0.3437 Normal Distribution 

95% LCL 95°/o UCL Median 

3.863 7.372 5.995 
4.318 
4.857 
4.861 

5.381 
6.43 
5.115 

5.246 

Rep 3 
6.31 

4.7 

6.09 

5.23 

5.52 

7.11 

7.43 

5.7 

6.442 
7.528 

6.459 
7.729 

7.99 
8.12 
6.919 

Rep4 

4.04 

5.87 

7.41 

5.44 

6.57 

7.33 

5.5 

6.86 

5.395 

5.865 
5.515 
6.745 

7.22 
6.77 

5.885 

CETIS'" v1.8.7.16 

Min 

4.04 
4.7 

5.63 
5.23 
5.52 

6.61 
5.5 

5.7 

Max 

6.44 
6.03 
7.41 

6.38 
7.21 
7.79 

7.43 
6.86 

Std Err 

0.5514 
0.3337 

0.4198 
0.2511 

0.369 
0.2451 
0.4722 

0.2629 

CVo/o 

19.63°/o 
12.41o/o 
13.56°/o 
8.87% 
11.26% 
6.8% 
14.27°/o 
8.64% 

Analyst: __ _ 

%Effect 

0.0% 
4.23% 
-10.24% 
-0,76% 
-16.69% 
-28.35% 
-17.8% 
-8.28% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-3806-0118 
Analyzed: 08 Jun-15 10:01 

Graphics 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Centro! vs Treatments 

'" "' " 

'' l ,. 
,, 
'' 
0.0 

.. 

CETIS'M v1 .8.7.16 

• 

Report Date: 
Test Code: 

08 Jun-1510:03 (p 2 of 2) 
15378e ! 16-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

•• • 
• 

Rankl" 

.... 
• • 
• 

• • 

Analyst: __ _ 

• 

QA: __ _ 



Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: Mo~ S, ·2DiS 

Date Received: MO\:) G , 20\S 

Sample Volume: 1 '< :wL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: Lm l\'l 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Lemna minor Summary Sheet 

Start Date: MO.ll ?; • "2.0\S 
Set up by: _J'-'''-1 _________ _ 

OSO\\S 

'( (3S f\"O\\o\S) 

J.\.\ (3.°8-J.t.3) 3ILV...ti. 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\ .1 1S 

Number of Fronds Orv Weioht 

Test Results: IC25 o/olv/vl 195% CL\ '!>;.C\ ( s:f.C\ - G\b.C\) ) C\'! 

IC50 %(vM 195% CL) )CH 1C\'t 

Reviewed by: Date reviewed: Jvi.M <fl/~ 
--------~ 

October 1, 2009: Ver. 1.2 Nautilus Environmental 



Client; 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

O(o (v(V) 
Control 

1.s 

;.o 

G-i 

\2. i 

:lt\-. 2 

48-S 

q-::i-
Initials 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1ecK 

0 1 

;;/t\--0 ?.'IP 
Ov'l ,!._ 

Initial Water Quality 

.:r?>. o 

2 

241;-

~(.,4 

' 

Temperature ("'C) 

OayO Day7 

23- 0 :Zif ,O 

~<::) 2't-u 

.2'!1 'Cl .2't--0 
1-i.o :i.\i:,<J 

23 0 :.i.~o 

::i3.o 2ll·O 

23•0 l"\-0 

23·0 J.4-0 
::JIN ~ 

Setup by: _J_W __________ _ 

Test Date: _M_0"-1J_'6_,_'.1_0_l~------

Test Species: -=Locem"'n"'a'-'m"'in"'o~r _______ _ 

>ax Growth? (YIN): 'f ( 3$ Froflc\<;;) 
:J\N 

Date Measured: ~ :i, WIS 

IV\G\t,J 

3 4 5 6 

}4D 24:0 d'-\.0 2.4.o 
Mt1 11111-i 'le,() "L1 

7 

2..4:0 

Mei 

Adjusted Water Quality 

Aeration?: ~O min -'---==
Nutrients 
added?: '( 

pH 

DayO Oay7 

"l · 2 <'\. ~ 
c<1 q.5 

o··:i. q.5 

li--1 'l--'t 
F.-2 '1.-l 

b·.i""t C\-2 
8 ·\) I\ ·O 
-,..9 ~- ~ 

:JIN \\'.\.. 

2:)-0 

Conductivity (µS) 

Oh 

'8!;'2.. 

896. 
°I D°i 

C\J:+ 
"111 

Hl~) 

\211-

\52.6 
CJ\,'-1 

Instruments: Thermometer: C:'CP- ~ b Cond. Meter: 3 pH meter: ------- 3 

Sample Description: Ci<::Qf 

Comments: 

Reviewed: 

Version 1.3; Issued October 30, 2014 Nauti!us Environmental Company lnc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: '.(eCK Start Date: MCl\l \l, , 20lS 

Sample ID: LC- Lt-J - ir-JS - 20iS - OS - Cb - N Termination Dale: MC\l) 11'.J , '2.0lS 

Work Order#: _ _,\5=?5'~r'i'>c.._ _______ _ Test set up by: CJ\l'J 
-~~~~~~~~~~~~-

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 
Ofo ( V{V) DayO Day7 size fronds destruction buoyancy 

A c; 3-r ML!b"" 
B b bJ.. 

coMto\ c b 'l\'1 
D b t):l-
A (, 'l'.t; 
B b '13 

\. s c b i'D4 
D (, i\3 ~~· 
A b ( 0 

B to ->< I 
3.D c b I· . \ 

D b {" 

A b «- '{__ I 
B b I l 

(,. l c iO .... i;, 
D b 'i)'2. 

A iO 1'9 
B (:, '-1 S' x I 

12. I c & Lj b 'I I 
D lo ~4 ')( ii 

' A " -::i:i 
B (, °I I 

2l\.'L c b 'lJ 13 y., 
D b q15 ..v 

Comments: ~_gQJw\lh12rnl\l\.tl'\.1'~+ ;\/\C\l\ CD'/\(er\frd-lll\l\S .RKr.eol- ~::vf, (v/v) 
I . --· . --------, 

Reviewed by: ~ Date Reviewed: Ou-rie.. <f / (,(' 

Version 1.0 Issued June 26, 2006 Nautilus ·Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: \ecK -----
Sample ID: LC- U,7. INS. ~OiS-OS-Cio-N 

Start Date: MCI'!> \) , 201<; 

Termination Date: MCH;) \t;" / ".ZOIS 

Work Order#: \ tj?,j-<;l, Test set up by:_O'-'N_;_ _____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 

Ofo (V/V) DayO Day7 
size fronds destruction buoyancy 

A " l:?'-1 lllll1 '"" 
B (, 114 

\.\%. '? c " ~3 
D " q(;, 
A " C:' ;( 

B {, "'o/ "51 x 
q"'f c h t; "' 'J( 

D (, O; I >< ,, 
A 
B 
c 
D 
A 
B 
c 
D 

A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ~ Date Reviewed: Jvw'-<''-f {rs;-·· 

VAr.inn 1.0 Issued June 26. 2006 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

COC\t\O\ 

{ ''? 

3.0 

12>. I 

{:/ ' \ 

~4 ';( 

L\.~.s 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

LC- 1-C 2,- N',;- :lO\S- OS-Cb- N 

l'Sp;-% 

Start Date: MQ'-1 IS , '20\S 

Termination Date: MC\'1 l'J , 201S 

A '\11-·00 ' 1\8.1"'+0 R 
B ;). 'i'tb· 3 i C\SC-b3 K 
c ~ "t(it-J.8 qqQ.<>r'.l tl 
D It °L£S· ]if qi:,"\- 02. '!;i. 

A 5 C\'5S, i\:S q61 · {k, '{(._ 

B (; 0\13 .:; \ q(ll.). ()~ \1l 
c '! °l.'t°I ·Si{ '\%· 8!') llL 
D s '1.(fl ·EY! q'.) q::\';" ~ \CL 
A q q:i.o . ,s q'.\b· sc1 \LL 

B [O '\10· '>C\ '\%-~1 Vl 
c l\ q53-E,q GtSl\· &l \lL 

D 12. "lS&-se qt,<;.~" \'.L 
A \?, °l8S- ((, 'l'\l- :!4: \IL 
B I I.\. q~'.l.- !\:\ '11-:r· .SS \Cl 
c \l;; '\SS· iv '!bl"=\\ lit 
D u:, ot;yi, ' l\:?, t\'t"I · tq \ll 
A l'l "\&4:- % '1'10. !!\. Ii(_ 

B ll) qgl\:. ';)\) q"l\·9 ill 
c 1'1 \CC(:,. l\) lllll\ ·lb \4. 
D 2D l1J6· to (()).\. 8b \lL 
A '2\ <\"l5. '\ Q \O~\ · 6:i It 
B 22 °1:\:0·5°1 "l~· Bo \l( 

c '23 \0\0 'Ur6 mr:1-oo \IL 

D 21,\. l()()3 .c; l0~-30 Ii)_ 

A 2.l;; '1.'\ '\· 19. (01.)1.\. s:s \tL 
B 2b '\°l L\, Di: lOOO· l\'1 l'L 
c 2i C\'\2 1\l lOOI\- . & I llL 
D 2.B '\'\'\ 03 {()(') <~b \lt 

(~'[. ~')b <. '\t?.: '\'rO -~S "";).\:>' l\ll\-bj 
t\'\\ ' '1S'\ • 51' ~?,\ .. 100'6· l(\-

~ Date Reviewed: ,)wi'lf_ 41r< 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

Work Order#: 

Comments: 

Reviewed by: 

LC - LC? _ IN~ • .:lOiS - OS -Ob. 1\l 

11::e,:r'h 

B '2l) 

c 31 \OC:J.. l(b 

D &'2. 10\2.· 66 
A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Version 1.0 Issued June 26, 2006 

Start Date: MOlJ '(; , 2Dlt; 

Termination Date: Ma\l \I? , '2DiS 

\000·55 

'\0\0 ''.)$ fL 
l008. so \LL 

lD\'.\-·'\\ i!'.L 

Date Reviewed: Juµ.4/1~ 

Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

08 Jun-15 09:49 (p 1 of 2) 
153781 I 01-4369-5629 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 11-0272-6236 

Analyzed: 08 Jun-15 9:48 

Batch ID: 00-5380-8605 

Start Date: 08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 01-8455-4594 

Sample Date: 05 May-15 14:49 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (6.8 "C) 

Non-Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Frond Count CETIS Version: CETISv1 .8.7 

Nonlinear Regression Official Results: Yes 

Lem na Growth Analyst: Jeslin Wijaya 

ECIEPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 7d 

8001462 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC _LC3_ WS_2015-05-06_N 

Model Function X Transform Y Transform Weighting Function 

4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)'C)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIG Adj R2 Optimize F Stat Critical P-Value Decision(a:So/o} 
21 -88.79 187.1 191.4 0.4582 Yes 1.895 2.776 0.1440 Non-Significant Lack of Fit 

Point Estimates 

Level % 95%1 LCL 95% UCL TU 95%1 LCL 95% UCL 

IC5 43.83 NIA 62.61 2.281 1.597 NA 
IC10 51.82 N/A 71.59 1.93 1.397 NA 
IC15 59.63 40.08 79.81 1.677 1.253 2.495 
IC20 67.58 49.29 87.88 1.48 1.138 2.029 
IC25 75.92 57.88 96.92 1.317 1.032 1.728 JirJ 
IC40 105.5 75.29 150.3 0.9483 D 6634 ~.328 

~ 7 l\"t (ViV) JC50 J32 ae.zi5 250.1 0.7575 0.3998 1.243 I· 
JW 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95o/o UCL t Stat P-Value Decision(a:5°/o} 
A 75.9 3.608 68.83 82.97 21.04 <0.0001 Significant Parameter 
c 1.809 0.5944 0.6443 2.974 3.044 0.0050 Sign'rficant Parameter 
D 132 38.22 57.11 206.9 3.454 0.0018 Significant Parameter 
E 0.008164 0.01371 -0.01871 0.03503 0.5955 0.5563 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean-Square OF F Stat P-Value Decision(a:5%} 
Model 3158.366 3158.366 1 29.22 <0.0001 Significant 
Lack of Fit 726.5094 181.6273 4 1.895 0.1440 Non-Significant 
Pure Error 2300 95.83334 24 
Residual 3026.509 108.0896 28 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5°/o) 
Variances Bartlett Equality of Variance 7.047 14.07 0.4240 Equal Variances 

Mod Levene Equality of Variance 2.414 2.423 0.0507 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9742 0.9338 0.6217 Normal Distribution 

Anderson-Darling A2 Normality 0.3586 2.492 0.4561 Normal Distribution 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ 

PTBS Function 

Off [r=Y] 

QA:. __ _ 



CETIS Analytical Report Report Date: OS Jun-15 09:49 (p 2 of 2) 

15378f I 01-4369-5629 

Lemna Growth Inhibition Test 

Analysis ID: 11-0272-6236 

Analyzed: 08 Jun-15 9:48 

Frond Count Summary 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-0/n Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

>00 0 

l " 
" • 
00 

• 
l 

, .. 
~· 

• 

" •• 
• 

000-469-187 -1 

8 

• 
• 

• 

• • 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

Test Code: 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CV%1 

4 67.75 51 83 8.3 16.6 24.5% 

4 85.25 77 98 4.768 9.535 11.18°/o 

4 80.25 68 88 4.328 8.655 10.79%i 
4 75 63 91 5.958 11.92 15.89% 

4 82.5 73 90 4.173 8.347 10.12°/o 
4 76 69 85 3.697 7.394 9.73% 

4 72 63 78 3.488 6.976 9.69% 

4 47.75 45 51 1.601 3.202 6.71°/o 

Rep 1 Rep 2 Rep 3 Rep4 

81 56 83 51 

79 87 98 77 

84 68 81 88 

91 63 70 76 

73 89 90 78 

71 85 79 69 

63 78 77 70 

51 45 50 45 

4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)'C)] 

" 

• 
• 

· .. • 

•• 
• 

• 

'" 

I 

• 
• 

CETIS™ v1.8.7.16 

o/oEffect 
o.0°1o 
-25.83°/o 
-18.45% 

-10.7% 

-21.77°/o 
-12.18% 

-6.27% 

29.52% 

• •• 

• 

• 

• 
"; 

I •• • • 
I .. 

• • 
~ 

• 
• 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-2429-0906 Endpoint: 
Analyzed: 21 May-1511:13 Analysis: 

Batch ID: 00-5380-8605 Test Type: 

Start Date: 08 May-15 Protocol: 
Ending Date: 15 May-15 Species: 
Duration: 7d Oh Source: 

Sample ID: 01-8455-4594 Code: 
Sam pie Date: 05 May-15 14:49 Material: 

Receive Date: 06 May-15 08:34 Source: 
Sample Age: 57h (6.8 'C) Station: 

Total Dry Weight-mg 

Nonlinear Regression 

Lemna Growth 
EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

8001462 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC3_WS_2015-05-06_N 

Report Date: 

Test Code: 

21 May-1511:16 (p 1 of 2) 

153781 I 01-4369-5629 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Joslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: T eek Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y=A'exp(log(0.5)'X/D)] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 

4 -10.1 24.62 27.14 0.0127 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 53.11 N/A 129.1 1.883 
IC10 109.1 N/A 278.4 0.9166 
IC15 168.3 N/A 458.8 
IC20 231 N/A 

IC25 N/A 
IC40 0.1891 

IC50 0.1393 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 

A 6.17 0.1931 5.791 
D 717.7 622.1 -501.6 

ANOVA Table 

Source Sum Squares Mean Square 

Model 1.033074 1.033074 
Lack of Fit 6.248579 1.04143 
Pure Error 15.88541 0.661892 

Residual 22.13399 0.7378 

Residual Analysis 

Attribute Method 

Variances Bartlett Equality of Variance 
Mod Levene Equality of Variance 

Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

Total Dry Weight-mg Summary 

C-o/o Control Type Count Mean 

0 Negative Control 4 5.21 
1.5 4 6.46 
3 4 6.39 
6.1 4 6.098 
12.1 4 6.753 

24.2 4 6.057 
48.5 4 5.635 
97 4 5.643 

000-469-187-2 

None None Normal [W=1] 

Optimize F Stat Critical P-Value Decision(a:5°/o) 

Yes 1.573 2.508 0.1980 Non-Significant Lack of Fit 

95°/o LCL 95% UCL 

0.7749 NA 

0.108 
0.042 

NA 
NA 

:JIN 1 
NA NA 

95o/o UCL t Stat 

6.548 31.95 

1937 1.154 

DF F Stat 

1 1.4 

6 1.573 

24 

30 

Test Stat Critical 

6.124 14.07 

2.266 2.423 

0.9343 0.9338 

0.6112 2.492 

P-Value Decision( a: 5o/o) 

<0.0001 Significant Parameter 

0.2577 Non-Significant Parameter 

P-Value Decision(a:5°/o) 

0.2460 Non-Significant 

0.1980 Non-Significant 

P-Value Decision(a:5°/o) 

0.5254 Equal Variances 

0.0639 Equal Variances 

0.0518 Norm a! Distribution 

0.1129 Norma! Distribution 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 

3.68 6.44 0.7107 1.421 27.28% 0.0% 

5.52 7.34 0.3891 0.7782 12.050/o -23.99%i 

5.88 7.11 0.2659 0.5319 8.32°/o -22.65% 

4.94 7.18 0.4606 0.9212 15.11% -17.04°/o 

5.68 7.33 0.3788 0.7575 11.22°/o -29.61% 

5.72 6.54 0.1955 0.3909 6.45% -16.27% 

4.74 6.36 0.3703 0.7405 13.14% -8.16% 

5.05 6.18 0.2561 0.5123 9.08% -8.3°/ci 

CETIS™ v1 .8.7.16 Analyst: :J\'.J 

Off[Y'-Y] 

~ 
Jwr-eA/({ 
QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-2429-0906 
Analyzed: 21 May-1511:13 

Total Dry Weight-mg Detail 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

Report Date: 
Test Code: 

21 May-1511:16 (p 2 of 2) 
15378f I 01-4369-5629 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

C~% Control Type Rep 1 Rep 2 Rep3 Rep 4 
0 Negative Control 6.4 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

•• ' • •• •• •·-
• 

!.O 9 • 

'·' • 
M 0 O 

• • 

000-469-187-2 

• 

• 

~ 

• ... 

• 
• 

6.21 

6.44 

7.18 

5.68 

5.72 

4.74 

6.18 

---• 
·-.. 
• 

• 
• 

• 

• 

4.32 

6.77 

5.88 

4.94 

7.24 

6.21 

6.36 

5.4 

6.44 3.68 

7.34 5.52 

6.13 7.11 

6.01 6.26 

7.33 6.76 

6.54 5.76 

6.11 5.33 

5.94 5.05 

2P Exponential EV [Y=Nexp(log(0.5)'X/D)] 

• • 
• • 

• 
• 

• 
• 

'·'r: 
' 

i.O l 

.l 
~· 

'·' 

00 

-t.O 

'·' 

CETIS™ v1 .8.7.16 

-l.O 

.............................. " 

• 

• 

• ••• 
• 

.... o.o 

• • 

• 

1.0 1,; l-0 
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• 

Analyst: .J\'\l QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-5988-9254 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-1511:14 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 01-8455-4594 

Sample Date: 05 May-15 14:49 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (6.8 °C) 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

8001462 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC3_WS_2015-05-06_N 

Alt Hyp Trials Seed 

C<T NA NA 

Control vs C-% Test Stat Critical MSD DF P.Yalue 

Negative Control 1.5 

ANOVA Table 

3 
6.1 
12.1· 

24.2 
48.5 
97 

2.173 2.482 
2.051 2.482 
1.543 2.482 
2.681 2.482 

1.473 2.482 
0. 7388 2.482 
0.7518 2.482 

Source Sum Squares Mean Square 
Between 7.281652 1.040236 

Error 15.88541 0.6618923 
-T-ot-a~l~·~~~~-2-3-.1-6_7_0_7~~~~~~ 

Distributional Tests 

1.428 6 0.0906 

1.428 6 
1.428 6 
1.428 6 

1.428 6 
1.428 6 
1.428 6 

DF 

7 
24 
31 

0.1128 
0.2525 
0.0332 

0.2779 
0.6026 
0.5966 

F Stat 

1.572 

Attribute Test Test Stat Critical P-Value 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

0 
1.5 

3 
6.1 
12.1 

24.2 
48.5 

97 

Control Type Count 

Negative Control 4 

4 

4 

4 
4 

4 

4 

4 

Total Ory Weight-mg Detail 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 
Negative Control 6.4 

6.21 

6.44 

7.18 

5.68 

5.72 

4.74 

6.18 

Mean 

5.21 
6.46 

6.39 
6.098 
6.753 

6.057 
5.635 
5.643 

Rep 2 

4.32 

6.77 

5.88 

4.94 

7.24 

6.21 

6.36 

5.4 

6.124 18.48 0.5254 
0.7374 0.9779 

95% LCL 

2.948 

5.222 
5.544 
4.632 

5.547 
5.435 
4.457 

4.827 

Rep 3 

6.44 

7.34 

6.13 

6.01 

7.33 

6.54 

6.11 

5.94 

0.9081 

95o/o UCL 

7.472 

7.698 
7.236 
7.563 

7.958 
6.68 
6.813 

6.458 

Rep4 

3.68 

5.52 

7.11 

6.26 

6.76 

5.76 

5.33 

5.05 

Median 

5.36 
6.49 
6.285 
6.135 

7 
5.985 
5.72 
5.67 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-1511:16(p1 of 2) 

153781 I 01-4369-5629 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

27.4% 

P-Type 

CDF 

CDF 
CDF 
CDF 

CDF 
CDF 
CDF 

97 >97 

Decision{a:5%) 

Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

p.value Decision{a:5%) 

0. 1918 Non-Significant Effect 

Oecision(a:1o/o) 
Equal Variances 
Normal Distribution 

Min 

3.68 
5.52 

5.88 
4.94 
5.68 
5.72 

4.74 
5.05 

Max 

6.44 

7.34 
7.11 

7.18 
7.33 
6.54 

6.36 
6.18 

Std Err 

0.7107 

0.3891 
0.2659 

0.4606 
0.3788 
0.1955 

0.3703 
0.2561 

TOEL 

NA 

CV% 

27.28%1 
12.05°/o 
8.32o/o 
15.11% 
11.22o/o 
6.45% 
13.14% 
9.08% 

Analyst: J\IJ 

TU 
1.031 

%Effect 

o.0°1o 
-23.99% 
-22.65°Ai 
-17.04°/o 
-29.61%.1 
-16.27% 
-8.16o/o 
-8.3% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-5988-9254 
Analyzed: 21 May-15 11 :14 

Graphics 

,, 
•• 

000-469-187-2 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

1i.1 

,, 
,, 

i ... 
L fl! 0.4 

"' 3 ,,, 

,, 

-1.0 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21 May-1511:16 (p 2 of 2) 

153781 I 01-4369-5629 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• 

•• 

Ronkll$ 

Analyst :l~V QA: __ _ 



Lemna minor Summary Sheet 

Client 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC-CCl _ if\1£. 20\S-05-0'?-N 

MQ!!) s, 20i5 

Date Received: 

Sample Volume: 1 y_ ;ioL 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: l.fl1 1ri 
Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Ol\:3DlS 

Start Date: MQI) =;, '.ZOi<; 

Set up by:_:.;JIN;__ _______ _ 

ti.. IJ.Ll 
7-d No. Fronds IC50 ReferenceToxicantMean (2 SD Range): l\.i (3-l -S-4-) 9 CV(%): _is ___ _ 

Number of Fronds Drv Weicht 

Test Results: IC25 %1v/v\ 195% CU 7C\"I ';> 9't 

IC50 %1v/vl 195% CL\ 7 'rr ":>''rt 

Reviewed by: Date reviewed: ~ .f I~ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range; 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ("C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

TecK 

LC - DC L iJI)<; -::IDI<; - O<; - OS- {\) 

lS?>"i<t. 

't clQ!JS 

4'.lbD- iO?DO 

0 1 

:l.1\-. 0 :i.4-o 
:J\,._J i\I i_;\ 

Initial Water Quality 

2l\-.o 
q.s 

2 

?-VP 

I" 

Setup by:-"-~-----------
Test Date: MO\) "!- ' ·10\S 

Test Species: -=L"'em""n"'a'"'m"'in"'o"-r _______ _ 

> 8X Growth? (Y/N): 'i (:;s frolic\<;) 
rotl _ 

Date Measured: ~ 1-1 ~Cit; 
IW>..'{ 

3 4 5 6 

2-f.o :i..4o ")L[ 0 <;l\.1.0 

-1.-'1 ML-r •<Ll w 
' 

7 

IA- 0 

IAL°"1 

Aeration?: ?O min 
Adjusted Water Quality 

J.3. 0 ----
Nutrients 
added?: '( 

Concentration Temperature (°C) pH Conductivity (µS) 

Ofo (II(\/) DayO Day7 OayO Day7 Oh 

Control ~l\:-0 g. 3 '6{,'f; :n. o i-3 

1-S ;l:l,, tl~ 2'f-O 8-2 4-1 8'.f\ 
3.0 13-o 2l\:O S-:2 g,g 8=t6 

G.i 21-0 '11\:-0 8-2 !\-~ 881 
\1. I .23-0 2l\:-o &·2 'i·'+ 8"10 

:ll\-, 2 :n-o 2<\::-0 g I q_> "Ito 
48.S 2J-O 2'1:-0 ('.j-\ q-'t C!S'\ 

C\"t .'.23·'0 '.l..\.() 8-0 °\-) t'tl~lj-
Initials JW 1(1._ J 11\l il Jw 

Instruments: Thermometer: Ct:\< :It. k, Cond. Meter: 3 pH meter: ------- 3 

Sample Description: Clear w I bl GICK PRc\~lto:te 

Comments: 

Reviewed: ______ fiii-/ _______ Date Reviewed: 

Version 1.3; Jssued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: ...:'le.::.C:.:\<~- Start Date: MO\l '1- , '201S 

Sample ID: LC- DC L INS - 20\S - OS -05 • ill Termination Date: MC\l) 14- , ?_OIS 

Work Order#: iS3'1'i<; 
--'~-"-----------

Test set up by:_;J~\rJ _____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
Ofo ( V/V) Daya Day7 

A (, C{\ JIN 
B (, ~ 

COMto\ c (, qi,, 
D b v+ 
A (, 6S 
B (, GY. 

1. s c (, C\9 I 
D (, C\3 . 

A b 9'3 ' 
B h C\I ! 

3.D c b qq 
D c;, 1-1 I 
A IO 96 x x Eme!0io9 frOoc\s a1e na::ro\i o. 

B (, YO )< '!( y 
G.1 c b II() "X 

D c;, "83 
A (, 90 x 
B b 123 

12. I c lo C\'l- )< 

D lo 102 
A (, C{'j-

B [, 109 \ 

2\1<. 1... c b Y'l- \ 

D b 112 x '~ 

Comments: 111901 9rDl)l\h (s ~romlnent ocros<; G\\I cuncQritrCt-\fons 

~ Reviewed by: -------- Date Reviewed: ~>e.t.1 } IS: 

\/i:;:.rc;:;inn 1 0 f~>;IJP.rf .June 26. 2QQ6 Nautilus ·Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1ecK 
Sample ID: LC- DC i .. Vil$ • 2015 - OS - O'?. (\) 
Work Order#: tS3't'iS --'-'-----------

No. offronds 
Concenlration Rep Chlorosis Necrosis 

Ofo (V/V) Day 0 Day7 

A c, 103 
B (, ~lo 

\.\Z·'? c c, (() 'B 
D 0 1()2_ 

A b l\fo 
B (, i1 

C\"'f c 0 'iiS 
D b 106 ...,,_ 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ~ 

Version 1.0 Issued June 26, 2006 

Abnormal Single Yellow Gibbosity size fronds 

x 

x 

'/.. 

x 

Siar! Date: MG\1,1 "I , 2.0IS 

Termination Date: MC!!) N 1 '.10\S 

Test set up by: _O'-'N-'---------------

Root Loss of Comments Initials 
destruction buoyancy 

JIN 

'V 

Date Reviewed: •. J~ i / 1-r 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: Start Date: MO~ =j. ' 20\t; 

Sample ID: Termination Date: Mal) 14- · :ZOiS 

Work Order#: iS3"1'1: 
__;...;.._:_.:..___~~~~~~-

"180 -1-"\ 
B 3'+ q110-~ fl 

commL c 3S \OOC). \~ lOlS · Y."'- Kl 
D 3b lOOR·JS ION··3i \'.\. 
A 3't loo . i'l 1coi · '?t \Cl 
B 3Z q{,'1·"\0 Cffli; ·'ti Q 

I. c; c 3q a. 8"1 • ,;ig qqb.l\'6 11. 
D <tD 'l&-q-(; & '1C\4;-2S ¥t 
A 4-1 Cl'(lj--\L\ It 
B 4-2 9"'t3. 05 l'l. 

3.0 c 4-3 'l'lh. i\ 11. 
D 11-4- CfFi -S3 ~ 

A 1\-S 8. () qq3.i\ ¥l 
B % .. i'L%8-~~ q=rs·"!S R 

6. 1 c <t'I- C\.& . 8\ gcr2 .io I'\.. 
D 4-'l ttic-~ <1'3b. l\-2 \!(. 

A il-'1 ttES· S1 qq1.10 1-'.l 
B 9J '11\D-0% qqq. '\D \'."( 

11. \ c Sl C\.'.'.\'.'.\·S'+ 9?4 .{;'.$ \'<. 
D S'2 °l&'t·b'.l.. qco . . O't !'.(. 

A S3 t\~3-S1- '1'30· 4-2. V.L 
B S4- <t8&-ig '1'1b-S3 '(t 

24-.1 c ss ~&I-It '1~. i.\S R 
D S6 '\&l\:-&0 qq2. io ti.. 
A 'Tl <\Bo -'\i '1'lb. '2'6 !l 
B S'2 °1"1"1 -eo tooc;, · '10 l/L 

4-'&. s c Slj {0\1·9'\ i;g IDlCJ ·'!Cl 

D GO t l:l\\ • ilr~ 10\'t·3S 

Comments: l i\\ { vewe\i>' !¢; 1S o llli; · 4-J. -:\\SS-'- °1~8·13 . 
llc 4:'!, ~ "\Bil ·O\ :\1:(;1 •• q°'fl. J.\ 

Reviewed by: ~ Date Reviewed: dvMf.Y/ 4 / tr 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

Work Order#: 

cr=r 

Comments: 

Reviewed by: 

LC - OC L ~. :l0i$ -OS-CS- /\J 

1S3'T'6 

B GL. 

c G3 

D GI\-

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Version 1.0 Issued June 26, 2006 

Start Date: MO~ ,. ' '20ir; 

Termination Date: MO.!) N ' '20iS 

qqq.33 ~ 

ciqb.b2. 1<'.l 

Date Reviewed: Jvvt'e 11 t-.C 

Nautilus Environmental 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 13-2738-4464 Endpoint: 
Analyzed: 21 May-1510:36 Analysis: 

Batch ID: 11-7839-7338 

Start Date: 07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 10-1375-8269 

Sample Date: 05 May-15 11 :41 

Receive Date: 06 May-15 08:34 

Sample Age: 36h (6.3 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
IC5 >97 NIA 
IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-o/o Control Type 
0 Negative Control 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-0/o Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 
Material: 

Source: 
Station: 

Seed 

185349 

95% UCL TU 
NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

Count Mean 

4 84 
4 74.25 
4 83.75 
4 88.75 
4 97 
4 95.25 

4 93.75 
4 91.25 

Rep 1 Rep 2 

85 83 

59 58 

92 85 

90 84 

84 117 

91 103 

97 80 

110 76 

Frond Count 
Linear Interpolation (!CPIN) 

Lemna Growth 

ECIEPS 11RMl37 

Lemna minor 

CPCC#490 

3C6CB93D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Report Date: 

Test Code: 

21 May-15 10:38 (p 1 of 2) 
15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95%1 UCL 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVO/o %Effect 

78 90 2.483 4.967 5.91 Ofo 0.0°/o 
58 93 9.178 18.36 24. 72o/o 11.61% 
65 93 6.498 13 15.52o/o 0.3o/o 
77 104 5.735 11.47 12.93°/o -5.66% 
84 117 7.106 14.21 14.65o/o -15.48°/o 
81 106 5.75 11.5 12.07% -13.39% 
80 102 4.768 9.535 10.17% -11.61% 
76 110 8.22 16.44 18.02% -8.63% 

Rep 3 Rep4 

90 78 

93 87 

93 65 

104 77 
91 96 

81 106 

102 96 

79 100 

CETIS'M v1.8.7.16 Analyst: 'JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 13-2738-4464 Endpoint: Frond Count 
Analyzed: 21 May-15 10:36 Analysis: Linear Interpolation (ICPIN) 

Graphics 

,00 .... _ 
/ ------------------·---------------$ 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:38(p2of2) 
15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: J\'1 QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-5762-8429 
Analyzed: 21 May-15 10:37 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 36h (6.3 "C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C~o/o 

Negative Control 1.5 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

1595.5 
4072.5 
5668 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna GroW!h 

Protocol: ECIEPS 1/RM/37 

Species: Lemna minor 

Source: 

Code: 

Material: 

CPCC#490 

3C6CB93D 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-1.059 2.482 
-0.02714 2.482 
0.5157 2.482 
1.411 2.482 
1.221 2.482 
1.059 2.482 
0.7871 2.482 

Mean Square 

227.9286 
169.6875 

Seed 

NA 

MSD OF P-Value 

22.86 6 0.9918 
22.86 6 0.8816 
22.86 6 0.7009 
22.86 6 0.3016 
22.86 6 0.3805 
22.86 6 0.4538 
22.86 6 0.5803 

OF 
7 
24 
31 

F Stat 

1.343 

Test Stat Critical 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

4.627 18.48 
0.9512 0.9081 

0.7054 
0.1561 

Frond Count Summary 

C-0/o 
0 

1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 

4 

4 

4 

4 

4 

4 

4 

Frond Count Detail 

C-0/o 

0 

1.5 

3 
6.1 
12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 
Negative Control 85 

59 

92 

90 

84 

91 

97 

110 

Mean 

84 
74.25 
83.75 
88.75 
97 
95.25 
93.75 
91.25 

Rep 2 
83 

58 

85 

84 

117 

103 

80 

76 

95o/o LCL 95°/o UCL 

76.1 91.9 
45.04 103.5 
63.07 104.4 
70.5 107 
74.38 119.6 
76.95 113.5 
78.58 108.9 
65.09 117.4 

Rep3 

90 

93 

93 
104 

91 

81 

102 

79 

Rep4 

78 

87 

65 

77 
96 

106 

96 

100 

Median 

84 
73 
88.5 
87 
93.5 
97 
96.5 
89.5 

CET!S™ v1.8.7.16 

Report Date: 
Test Code: 

21 May-1510:38 (p 1 of 2) 

15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

27.2°/o 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

NOEL LOEL 

97 >97 

Decision{a:S%1) 
Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

P-Value Decision(a:5°/o} 

0.2738 Non-Significant Effect 

Decision(a:1°!o} 
Equal Variances 

Norma! Distribution 

Min 

78 
58 
65 
77 
84 
81 
80 
76 

Max 

90 
93 
93 
104 
117 
106 
102 
110 

Std Err 

2.483 
9.178 
6.498 
5.735 
7.106 
5.75 
4.768 
8.22 

TOEL 

NA 

CVo/o 

5.91°/o 

24.72% 
15.52% 

12.93% 
14.65% 

12.07% 

10.17o/o 

18.02% 

Analyst: Jt\l 

TU 
1.031 

0/oEffect 

0.0% 

11.61°/o 

0.3o/o 

-5.66% 

-15.48°/o 

-13.39% 

-11.61% 

-8.63% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-5762-8429 Endpoint: Frond Count 
Analyzed: 21 May-1510:37 Analysis: Parametric~Control vs Treatments 

Graphics 

. ; 
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• 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21 May-1510:38(p2of 2) 
15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

• • • 
• • •• 

Ron~lt. 

... 
• 

• 
• 

Analyst: J\,oJ 

• 

'·' 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-1120-5263 Endpoint: 
Analyzed: 21 May-1510:37 Analysis: 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: ?d Oh 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 36h (6.3 "C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 
IC5 >97 NIA 
IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 

Source: 

Station: 

Seed 

678283 

95o/o UCL TU 
NIA <1.031 

NIA <1.031 
NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

Total Dry Weight-mg Summary 

C-o/o Control Type Count Mean 
0 Negative Control 4 6.428 
1.5 4 6.032 
3 4 6.92 
6.1 4 6.495 
12.1 4 7.56 
24.2 4 7.445 
48.5 4 6.62 
97 4 7.447 

Total Dry Weight-mg Detail 

C-o/o Control Type Rep 1 Rep 2 

0 Negative Control 6.26 6.15 

1.5 5.45 4.91 

3 7.29 6.69 

6.1 5.09 6.76 

12.1 6.18 9.32 
24.2 6.85 7.65 

48.5 6.4 6.1 
97 8.29 6.24 

000-469-187-2 

Total Dry Weight-mg 

Linear Interpolation (ICP!N} 

Lem na Growth 

ECIEPS 11RMl37 

Lemna minor 

CPCC#490 

3C6C893D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_ WS_2015-05-05_N 

Report Date: 

Test Code: 

21May-1510:38 (p 1 of 2) 

15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 950/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/I) 0/oEffect 
6 7.3 0.2957 0.5913 9.2°/o 0.0% 
4.91 7.2 0.5205 1.041 17.26% 6.15%1 
6.66 7.29 0.1505 0.301 4.35% -7.66°/o 
5.09 7.99 0.6059 1.212 18.66°/o -1.05°/o 
6.18 9.32 0.6511 1.302 17.22°/o -17.62% 

6.85 8 0.2469 0.4937 6.63% -15.83% 
6.1 7.11 0.2275 0.4551 6.88% -3.0% 
6.24 8.75 0.6287 1.257 16.88% -15.87% 

Rep 3 Rep4 

7.3 6 

7.2 6.57 

7.04 6.66 

7.99 6.14 

7.29 7.45 

7.28 8 

7.11 6.87 

6.51 8.75 

CETIS™ v1 .8.7.16 Analyst: JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-1120-5263 Endpoint: Total Dry Weight-mg 
Analyzed: 21May-1510:37 Analysis: Linear Interpolation (ICPIN) 

Graphics 

-.• 

000-469-187 -2 CETIS'M v1 .8.7.16 

Report Date: 
Test Code: 

21 May-15 10:38 (p 2 of 2) 
15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 17-1889-0351 
Analyzed: 21May-1510:37 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 36h (6.3 °C) 

Data Transform 

Untransformed 
Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs 
Negative Control 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

C-% 

1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

8.972311 
20.16042 
29.13273 

Test 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

3C6CB93D 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 
-0.6095 2.482 
0. 7599 2.482 
0.1041 2.482 
1.747 2.482 
1.57 2.482 
0.297 2.482 
1.574 2.482 

Mean Square 

1.281759 
0.8400177 

Seed 

NA 

MSD DF 

1.608 6 
1.608 6 
1.608 6 
1.608 6 
1.608 6 
1.608 6 
1.608 6 

DF 

7 
24 
31 

Test Stat Critical 

P-Value 

0.9700 
0.5929 
0.8472 
0.1866 
0.2430 
0.7855 
0.2417 

F Stat 

1.526 

P-Value 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

9.58 18.48 
0.9738 0.9081 

0.2136 
0.6093 

Total Dry Weight-mg Summary 

C-o/o 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 
4 
4 
4 
4 
4 

Total Dry Weight-mg Detail 

C-o/o 
0 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 
Negative Control 6.26 

5.45 

7.29 

5.09 

6.18 

6.85 

6.4 

8.29 

Mean 

6.428 
6.032 
6.92 
6.495 
7.56 
7.445 
6.62 
7.447 

Rep 2 

6.15 
4.91 

6.69 
6.76 

9.32 

7.65 

6.1 

6.24 

95% LCL 95% UCL 

5.487 7.368 
4.376 7.689 
6.441 7.399 
4.567 8.423 
5.488 9.632 
6.659 8.231 
5.896 7.344 
5.447 9.448 

Rep 3 
7.3 

7.2 

7.04 

7.99 

7.29 

7.28 

7.11 

6.51 

Rep4 

6 
6.57 

6.66 

6.14 

7.45 

8 

6.87 

8.75 

Median 

6.205 
6.01 
6.865 
6.45 
7.37 
7.465 
6.635 
7.4 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21May-1510:38 (p 1 of 2) 

15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

25.0% 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

P-Value 

0.2061 

NOEL LOEL 

97 >97 

Oecision(a:So/11) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision(a:So/o} 
Non-Significant Effect 

Oecision(a:1°/o} 
Equal Variances 
Normal Distribution 

Min 

6 
4.91 
6.66 
5.09 
6.18 
6.85 
6.1 
6.24 

Max 

7.3 
7.2 
7.29 
7.99 
9.32 
8 
7.11 
8.75 

Std Err 

0.2957 
0.5205 
0.1505 
0.6059 
0.6511 
0.2469 
0.2275 
0.6287 

TOEL 

NA 

CV% 

9.2% 
17.26°/o 
4.35% 
18.66°/o 
17.22% 
6.63% 
6.88% 
16.88°/o 

Analyst: JIN 

TU 

1.031 

0/oEffect 
0.0% 
6.15°/o 
-7.66% 
-1.05% 

-17.62% 
-15.83% 

-3.0% 
-15.87% 

QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 17-1889-0351 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-1510:37 Analysis: Parametric-Control vs Treatments 

Graphics 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:38 (p 2 of 2) 

15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• 
• • 

• 
• 

•• 

• 

~ 
JtMt.e4)r( 

QA: __ _ 



Lemna minor Summary Sheet 

Client: l'eCK 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC- i'RDSO:: -INS: - 201S - 05 - os. N 
M09 s, 'lO\S 

Date Received: 

Sample Volume: 1 y; :lOL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCJ Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

04-30iS 

Start Date: MO\\ 'l' '2ciS 

Set up by: _;,:J;_IN ________ _ 

tL v_c.1._ 
7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): J.\.. t (SLi - S ·4) .5 CV(%): _is ___ _ 

Number of Fronds Drv Weiqht 

Test Results: IC25 %(v/v) (95% CL) 7 '1-l ) '1-t 

IC50 %(v/v) (95% CL) 7'1-!- ) C\'!-

Reviewed by: 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

TecK 

'I dQYS 

0 1 

:l.l\.. () ).f:O 

:JW Ml\ 

Initial Water Quality 

2l\.. () 
q.s 

2 

'Vf.o 
A 

Setup by: 01'\l 
~~~---------

Test Date: MOIJ "'!- , ·10\<; 

Test Species: _,L"'em=na,_,m"'i"'no"-r _______ _ 

>ax Growth? (YIN): 'i ( ?f3 rrorl\c;) 
1111.l,.?( 

Date Measured: iyi ~l i' 1 

-cN~lQ~Y-.---------

3 4 

.24. \) 24.c 
. ·~ 111 LI 

Aeration?: ~O min -=-='---'"""-
Nutrients 
added?: '( ---

5 

24:0 

Mt'f 

6 7 

JL!.O 24.o 
UP "'Li 

Adjusted Water Quality 

d-i\.Q 

Concentration Temperature (°C) pH Conductivity (µS) 

Ofo (lif\I) OayO Oay7 Dayo Day7 Oh 

Control .9'i:· 0 
;'tll.-j 

,23 .o y.3 '0 &::, '?(:,'6 

f.S J.3 •Cl .'.l'l·O g. J_ '1.-). ~/1b 

3.0 Z»o '.21.\: ·O a·,). 8-5 8&4-
G.i 23''0 24:·0 F;::i_ Oj ·J. o"lB 
{'2.. l 23·0 1l\.-O 3·2 ~.<+ C\.J.~ 

~\.{.' '2. :l.~·D 24:·0 ~-.2. q-1 "l8g 
l\S.S :n "I) 11\:·i) g.2. ~-8 \l03. 

C\'t :IJ·O 1llt-~ lh q.o 1525. 
Initials 0(1\l R \JIN V-t. 01N 

Instruments: Thermometer: C::I;\<. 4\-,b Cond. Meter: __ 3 ______ pH meter: 3 

Sample Description: c;eor Wl tirow~ l'l"c\pttQtQ · 

Comments: 

Reviewed: -----"~;.,._:::. ______ Date Reviewed: ~ 4/ts: 

Version 1.3; Issued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7 -d Frond Counts 

Client: \eCK 
Sample ID: LC- ff?.j)'.)D(.- INS- 20iS -OS ·05-/\l 

Start Date: MO.l) ::r , '.ZOlS 

Termination Date: tJ\Ql) It ' '.1.0\S 

Work Order#: _ __,\.:;Si..:.3,_3"'-'\!,"---------- Test set up by: ;J\l\l · ----"-'-'-------------
No. of fronds Abnormal Single Root Loss of 

Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments Initials 
Oto ( V/V) Daya Day7 

A (;, lb M11 /Jtri 
B (, 

COMto\ c b ui-
D (, '6- I-

A (, 11~ )( 

B (, I oC'i '/. 
\. s c b IO'?:> i- '/ 

D b C!3 )( )'( ' 

A IO bo )( 

B & 'DI ')( 
3~C c IO 'i34 x >< 

D (, i::r ')( x ' 
' 

A b qi;] '{., x 
B b [)'1 ' ')( )( 

G. t c (, vi I . 

)( 

D b iD?J ' 

A b -:: :;i.. ')( 

B (, l i::t 
12 _ I c & ':4 )( 

D b \Co '{, ',( 

A [, u I 
B (, (\4 >( 

2~.'2. c b 19! I 
D b \ 7\ -..,( .,v 

Comments: OJl\C\!2 OiCDw~'n _1_1 bfoQ\.1fleni 1n nJ\ C'll1\i'.en1Yaf1DnS 
1- --) ---1 

Reviewed by: {~ Date Reviewed: .J~ q.-/rr 

\/i:or<.!.inn 1 0 h::.~11P.rf .lune 26. 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: \eCK 
Sample ID: -L-=-c----,,f::-R.-D_S_o'(g'."":'"';;-O\-=-s---o.,s---o-s ___ N,_ 

Work Order#: -~l~ti~?i~'t~\S'---------

No. of fronds 
Concentration Rep Chlorosis Necrosis 

O(o (V/V) Daya Day 7 

A " C\'"i 
B (, "jv 

\.\'i·'? c " \D 
D h \ It 
A h c 2. 

B h l :1 
C'.\'f c h ( lo 

D (, 
( "' 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ~ 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow Gibbosity 

size fronds 

"/.. 

'J( 

Start Date: MCl'o\ ]- , '2.0\r; 

Termination Date: Ma\j \f , '20\<; 
Test set up by: _:::J::cNc.::_ _____________ _ 

Root Loss of Comments Initials 
destruction buoyancy 

'/svJ 1'11 Ll ' 
" 

. 

./ 

Date Reviewed: ~ 1 /r:;: 

Nautilus Environmental 



Client: 

Sample ID: 

Work Order#: 

coMrol 

{ - I? 

3.0 

co. \ 

l:l . I 

~4 . ;:( 

L\-'0-S 

Comments: 

Reviewed by: 

7 -d Lemna minor Weight Data Sheet 

iecK Start Date: MQlj 3- ' '20\S 

LC- fgDSDC -WS.:lOi<;-or;-o;_N Termination Date: Mo1114, ZOIS 

\$?;it'b 

A q~1.-()S 11.R{).-J.4. ¥l 
B :J_ 9b'.\ 'f;o °l'.\S·'\lf \(l 

c i 'H~l· E.b '\& .3\i ~ 

D '+ °t13.~-t q8C· l ll\. 
A s tlV6-w (f)o'.).. '.:\-'I ~ 

B G "183. :l.1- '\°I\· ~ tt 
c 1 lC()(l. ~ \()\").. "'.\). 1/.1.. 
D s °l5. \() lOC · 'l8 \ti. 
A q lOOO-~ tO(ft. 2.3 R 

B lD \COO· l8 ll) . 4'l ~ 

c l\ l()o\ · 05 l001-. ()'.\ ~ 
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CETIS Analytical Report Report Date: 

Test Code: 

21 May-1510:46 (p 1 of 2) 
15378d 115-2522-1817 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-6668-2257 

Analyzed: 21 May-1510:45 

Batch ID: 11-7839-7338 

Start Date: 07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 20-4735-3291 

Sample Date: 05 May-15 13:32 

Receive Date: 06 May-15 08:34 

Sample Age: 34h (6 'C) 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Frond Count 
Nonlinear Regression 

Lemna Growth 
ECIEPS 11RM137 

Lemna minor 
CPCC#490 

7A0821CB 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSOC_WS_2015-05-05_N 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 
3P Log-Logistic EV [Y=Al(1+(XID)'C)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision{ a: 5%) 
27 -95.56 198 201.5 Yes 2.6 2.621 0.0514 Non-Significant Lack of Fit 

Point Estimates 

Level % 95°/o LCL 95o/() UCL TU 

IC5 0.2555 NIA 3268000 
IC10 2160 NIA 9. 12E+11 
IC15 583100 NIA NA 
IC20 39470000 NIA NA >Cf!-;. (\l(V) JIN 
IC25 0.0000000 NA NA 
IC40 0.0000000 NA NA 
IC50 NIA 1.312E-13 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95Cl/o LCL 95°1o UCL t Stat P-Value Decision{a:5%) 
A 93.26 6.31 80.89 105.6 14.78 <0.0001 Significant Parameter 
c 0.08264 0.3036 -0.5124 0.6777 0.2722 0.7874 Non-Significant Parameter 
D 7.62E+14 8.64E+16 -1.7E+17 1.70E+17 0.008818 0.9930 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%,) 
Model 0 0 0 1.0000 Non-Significant 
Lack of Fit 1623.357 324.6714 5 2.6 0.0514 Non-Significant 
Pure Error 2996.5 124.8542 24 
Residual 4619.857 159.3054 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%1} 
Variances Bartlett Equality of Variance 8.576 14.07 0.2846 Equal Variances 

Mod Levene Equality of Variance 0.6436 2.423 0.7158 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9747 0.9338 0.6371 Normal Distribution 

Anderson-Darling A2 Normality 0.3391 2.492 0.5039 Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: JiN 

PTBS Function 

Off [Y'=Y] 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-6668-2257 

Analyzed: 21 May-15 10:45 

Frond Count Summary 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

C-0/o Control Type Count Mean Min Max 

0 Negative Control 4 93.75 81 103 
1.5 4 93.5 87 103 

3 4 87 75 114 
6.1 4 93.5 85 103 
12.1 4 83 66 97 
24.2 4 100.5 88 112 
48.5 4 97 87 113 
97 4 89.25 86 92 

Frond Count Detail 

C-°!o Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 100 103 91 81 

1.5 87 103 97 87 

3 114 75 78 81 

6.1 89 103 85 97 

12.1 66 91 78 97 

24.2 95 88 107 112 

48.5 87 93 95 113 

97 86 92 90 89 

Report Date: 

Test Code: 

21May-1510:46 (p 2 of 2) 
15378d 115-2522-1817 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Calculated Variate 

Std Err Std Dev CVo/o %Effect 

4.956 9.912 10.57o/o O.Oo/o 

3.948 7.895 8.44°/o 0.27% 

9.083 18.17 20.88°/o 7.2o/o 
4.031 8.062 8.62°/o 0.27% 

6.916 13.83 16.67% 11.47°/o 
5.485 10.97 10.92% -7.2°/o 
5.598 11.2 11.54% -3.47°/o 
1.25 2.5 2.8o/o 4.8()/o 

Graphics 3P Log-Logistic EV [Y=A/(1+(XID)AC)] 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-8056-9085 

Analyzed: 21 May-15 10:45 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 20-4735-3291 

Sample Date: 05 May-15 13:32 

Receive Date: 06 May-15 08:34 

Sample Age: 34h (6 'C) 

Data Transform Zeta 
Untransformed NA 

Ounnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 

12.1 

24.2 

48.5 
97 

Sum Squares 

872.375 

2996.5 

3868.875 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Contra! vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

7A0821CB 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-05-05_N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-0.03164 2.482 

-0.8543 2.482 

-0.03164 2.482 

-1.361 2.482 

0.8543 2.482 

0.4113 2.482 
-0-.5695 2.482 

Mean Square 

124.625 

124.8542 

Test Stat 

Seed 

NA 

MSD DF P-Value 

19.61 6 0.8827 

19.61 6 

19.61 6 

19.61 6 

19.61 6 

19.61 6 

19.61 6 

DF 

7 

24 

31 

Critical 

0.9848 

0.8827 

0.9969 

0.5490 

0.7430 

0.9666 

F Stat 

0.9982 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

8.576 

0.9665 

18.48 

0.9081 

0.2846 

0.4087 

Frond Count Summary 

C-o/o Control Type Count 

0 
1.5 

3 
6.1 
12.1 

24.2 

48.5 

97 

Negative Control 4 
4 
4 
4 
4 

4 
4 
4 

Frond Count Detail 

c-n/o 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 

Negative Control 100 

87 

114 

89 

66 

95 

87 

86 

Mean 

93.75 

93.5 

87 

93.5 
83 

100.5 

97 

89.25 

Rep 2 

103 

103 

75 

103 

91 

88 

93 

92 

95% LCL 95o/n UCL 

77.98 109.5 

80.94 106.1 

58.09 

80.67 

60.99 

83.04 

79.19 

85.27 

Rep3 

91 

97 

78 

85 

78 

107 

95 

90 

115.9 

106.3 

105 

118 

114.8 

93.23 

Rep4 

81 

87 

81 

97 

97 

112 

113 

89 

Median 

95.5 

92 
79.5 

93 
84.5 

101 

94 

89.5 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-1510:46 (p 1 of 2) 

15378d j 15-2522-1817 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

20.9o/o 

P-Type 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

P-Value 

0.4565 

NOEL LOEL 

97 >97 

Decision(a:5°/o) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision(a:5o/o) 

Non-Significant Effect 

Decision( a: 1 o/o) 

Equal Variances 
Normal· Distribution 

Min 

81 

87 

75 

85 

66 

88 

87 

86 

Max 

103 

103 
114 

103 

97 

112 

113 

92 

Std Err 

4.956 

3.948 

9.083 

4.031 

6.916 

5.485 

5.598 

1.25 

TOEL 

NA 

CV% 

10.57% 
8.44% 

TU 
1.031 

%Effect 

0.0%1 
0.271)/o 

20.88% 7.2% 
8.621)/o 0.271)/o 

16.67°/o 11.47o/o 
10.92% -7.2°/o 
11.54°/o -3.47% 
2.8% 4.8% 

J'>J Analyst: __ , __ QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-8056-9085 Endpoint: Frond Count 
Analyzed: 21 May-1510:45 Analysis: Parametric-Control vs Treatments 

Graphics 
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000-469-187-2 CETIS™ v1 .8.7.16 
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• 

Report Date: 

Test Code: 

21 May-1510:46 (p 2 of 2) 
15378d 115-2522-1817 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

• • 
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Analyst: .J'~ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 
21 May-1510:46 (p 1 of 2) 

15378d 115-2522-1817 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 07-4548-6710 

Analyzed: 21 May-1510:46 

Batch ID: 11-7839-7338 

Start Date: 07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 20-4735-3291 

Sample Date: 05 May-15 13:32 

Receive Date: 06 May-15 08:34 

Sample Age: 34h (6 'C) 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Total Dry Weight-mg 

Nonlinear Regression 

Lem na Growth 

ECIEPS 11RM/37 

Lemna minor 
CPCC#490 

7A0821CB 

Water Sample 
Teck Coal (TECK COAL} 

LC_FRDSDC_WS_2015-05-05_N 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 
3P Log-Gompertz EV [Y=A•exp(log(0.5}(XID)AC)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:So/n) 

21 -15.03 36.91 40.46 Yes 2.251 2.621 0.0818 Non-Significant Lack of F!t 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 95% UCL 

IC5 0.005502 N/A 43150 18170 ow 
IC10 12.45 0.005245 1326 
IC15 1303 N/A 
IC20 39130 NIA 0.0000000 NA ')C\"!-/. (V/V) JIN 

IC25 597700 0.0001673 NA NA 
IC40 0.0000003 NA NA 
IC50 NIA N/A 0.0000000 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision{a:5%) 
A 7.608 0.5095 6.609 8.606 14.93 <0.0001 Significant Parameter 
c 0.09319 0.2024 -0.3036 0.4899 0.4604 0.6487 Non-Significant Parameter 
D 7.5E+09 3.14E+11 -6.1E+11 6.23E+11 0.02385 0.9811 Non-Significant Parameter 

ANOYA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Model 0 0 0 1.0000 Non-Significant 
Lack of Fit 9.615332 1.923066 5 2.251 0.0818 Non-Significant 
Pure Error 20.50029 0.854179 24 
Residual 30.11562 1.03847 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5o/o) 
Variances Bartlett Equality of Variance 4.908 14.07 0.6712 Equal Variances 

Mod Levene Equality of Variance 0.6803 2.423 0.6872 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9893 0.9338 0.9840 Normal Distribution 

Anderson-Darling A2 Normality 0.2043 2.492 0.9159 Normal Distribution 

000-469-187-2 CET!S™ v1.8.7.16 Analyst: JIN 

PTBS Function 

Off [r=Y] 

QA: __ _ 



CETIS Analytical Report Report Date: 21May-1510:46(p2of2) 

Test Code: 15378d 115-2522-1817 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 07-4548-6710 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 
Analyzed: 21May-1510:46 Analysis: Nonlinear Regression Official Results: Yes 

Total Ory Weight-mg Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV% o/oEffect 
0 Negative Control 4 7.625 6.27 8.34 0.4719 0.9438 12.38% o.0°1o 
1.5 4 7.67 6.88 8.39 0.3736 0.7473 9.74°/o -0.59% 
3 4 6.987 5.99 8.79 0.6271 1.254 17.95°/o 8.36°/o 
6.1 4 7.428 6.98 7.99 0.2361 0.4723 6.36°/o 2.59% 
12.1 4 6.51 5.3 7.37 0.458 0.916 14.07°/o 14.62% 
24.2 4 7.625 6.84 8.5 0.4007 0.8014 10.51o/o O.Oo/o 
48.5 4 7.362 6.21 9.2 0.6797 1.359 18.46% 3.44% 
97 4 7.38 7.01 8.13 0.2544 0.5088 6.89% 3.21 Ofo 

Total Dry Weight-mg Detail 

c-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 8.19 8.34 7.7 6.27 
1.5 7.19 8.22 8.39 6.88 
3 8.79 6.31 5.99 6.86 

6.1 7.1 7.99 6.98 7.64 
12.1 5.3 7.04 6.33 7.37 
24.2 7.06 6.84 8.1 8.5 
48.5 6.47 6.21 7.57 9.2 

97 7.01 8.13 7.24 7.14 

Graphics 3P Log-Gompertz EV [Y=A •exp(log(0.5)(X/D)'C)] 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-0529-6258 

Analyzed: 21 May-15 10:46 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 20-4735-3291 

Sample Date: 05 May-1513:32 

Receive Date: 06 May-15 08:34 

Sample Age: 34h (6 °C} 

Data Transform 

Untransformed 
Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-0/o 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 

24.2 
48.5 
97 

Sum Squares 

4.368309 

20.50029 
24.8686 

Test 

Endpoint: Total Dry Weight-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 
Material: 

7A0821CB 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-05-05_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

0.06881 2.482 
-0.9755 2.482 

-0.3022 2.482 
-1.706 2.482 
-4. 7E-05 2.482 

-0.4017 2.482 
-0.3749 2.482 

Mean Square 

0.6240442 
0.8541786 

Test Stat 

Seed 

NA 

MSD OF P-Value 

1.622 6 0.8570 
1.622 6 0.9894 

1.622 6 0.9351 
1.622 6 0.9990 
1.622 6 0.8750 
1.622 6 0.9489 
1.622 6 0.9454 

OF 

7 
24 
31 

Critical 

F Stat 

0.7306 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

4.908 

0.963 
18.48 
0.9081 

0.6712 
0.3321 

Total Dry Weight-mg Summary 

C-0/o Control Type Count 

O Negative Control 4 
1.5 4 

3 4 
6.1 4 

12.1 4 
24.2 4 
48.5 
97 

4 

4 

Total Dry Weight-mg Detail 

C-% 

0 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 
Negative Control 8.19 

7.19 

8.79 

7.1 

5.3 

7.06 

6.47 

7.01 

Mean 

7.625 
7.67 

6.987 
7.428 
6.51 
7.625 
7.362 
7.38 

Rep 2 

8.34 

8.22 

6.31 

7.99 

7.04 

6.84 

6.21 

8.13 

95% LCL 95% UCL Median 

6.123 9.127 7.945 
6.481 8.859 7.705 
4.992 8.983 6.585 
6.676 
5.052 
6.35 
5.199 
6.57 

Rep 3 

7.7 

8.39 

5.99 

6.98 

6.33 
8.1 

7.57 

7.24 

8.179 
7.968 
8.9 
9.526 
8.19 

Rep4 

6.27 

6.88 

6.86 

7.64 

7.37 

8.5 

9.2 

7.14 

7.37 
6.685 
7.58 
7.02 
7.19 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

21 May-15 10:46 (p 1 of 2) 

15378d 115-2522-1817 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

21.3% 

P-Type 

GDF 

GDF 
GDF 
GDF 

GDF 
GDF 
GDF 

P-Value 

0.6481 

NOEL LOEL 

97 >97 

Decision(a:So/o) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision(a:So/o) 

Non-Significant Effect 

Decision( a: 1°/o) 

Equal Variances 
Normal Distribution 

Min 

6.27 
6.88 
5.99 

6.98 
5.3 
6.84 
6.21 
7.01 

Max 

8.34 
8.39 
8.79 

7.99 
7.37 

8.5 
9.2 
8.13 

Std Err 

0.4719 
0.3736 
0.6271 

0.2361 
0.458 
0.4007 
0.6797 
0.2544 

TOEL TU 
NA 1.031 

CV% %Effect 

12.38°/o 0.0% 
9.74% -0.590/o 
17.95°/o 8.36% 
6.36% 2.59°/o 
14.07% 14.62% 
10.51°/o 0.0% 
18.46% 3.44% 
6.89% 3.21°/o 

Analyst: JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-0529-6258 Endpoint: Total Dry Weight-mg 
Analyzed: 21May-1510:46 Analysis: Parametric~Control vs Treatments 

Graphics 
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Report Date: 
Test Code: 

21 May-1510:48 (p 2 of 2) 
15378d j 15-2522-1817 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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Lemna minor Summary Sheet 

Client: 1ecK 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC- CCDS- il\l" -'ZDiS - OS - th N 
MQ!) S , '20i5 

Date Received: 

Sample Volume: I Y. ::lOL 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

>8X growth in APHA?: 

KC! Reference Toxicant Results: 

Reference Toxicant ID: Un 11'€ 

Date Initiated: 

Start Date: MGl\J 'l ' 'ZOIS 

Set up by: _:J_IN_· ---------

7-d No. of Fronds IC50 (95% CL): 4-l (3.'8 - 4--3) 

IL- \l.CJ. 
7-d No. Fronds IC50 ReferenceToxicantMean (2 SD Range): U,.I (3.\ -S-4) ) CV(%): _IS ___ _ 

Number of Fronds Orv Weiaht 

Test Resu Its: IC25 %1v/vl 195% CU ) 'l'T 'IC\'~ 

IC50 %1v/vl 195% CU I 'i"'l ') 91-

Reviewed by: Date reviewed: __ ,Jtn?S<.=.:...:::...::4""-"h""~'---

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

lecK Setup by: _J_iN __________ _ 

LC- DCDS. t'IJ<;_ .:lOIS - OS - OS- N 

lS?>"l'l 

Test Date: MOCJ T ·W\S _ _::. _________ _ 
Test Species: -"L"'em"'n-"a"'m"'in"'o"-r _______ _ 

'! ctQ\JS 

40DD-4bDD 

0 1 2 

:l.(\.. ti 2+.0 UP 
Jli-.J Ml'.f " 
Initial Water Quality 

:21.\-. 0 

q.? 
'I· 'l 
\ 2 

>BXGrowth?(Y/N): '-{ (:3S fiVf\ctS) 

"'\!,.>,; Date Measured: ;.;r1 ~l 
~,------------

l~ "i 
3 4 5 6 7 

2:f.O 24'0 24-,u d'-!.0 240 
.. 1;:1 IV~L1 ~\!\ L1 •ufJ •Atf 

Adjusted Water Quality 
Aeration?: :io min 23.D 
Nutrients , .I 
added?: 'f '.&-O"'L1 S.D 

100: 

Concentration Temperature (°C) pH Conductivity (IJS) 

°lo (11/V) Daya Day7 DayO Day7 Oh 

Control 
;r~. o 2+.0 Z·3 '3. lc 'RG8 

t.S 23 () 2f_o g.2 8.2 g{,3 

<1-D Q.3 ·'() 24." 6·.2 q_o 810 
G-i 2} <:> 24. i) 2·1 x::i- &-JS 
12.. \ 2.3-0 2f.D $<2. ~-4- o~> 
:ll{. 2 ;23-0 24,C> 8-2 ~-b 900 

48-S .:z:;i ,o ) ,{ i) '6. \ q_3 't>tt 
'1-=t 23·0 24. D 8·\J q,4- ICTB. 

Initials vtN I'll\ L1 \Tu\! Ml;(. :JIN 

Instruments: Thermometer: CB' -1\ h Cond. Meter: 3 pH meter: -------
Sample Description: <;;\\011\\lj i\J\bl cl IJJ/ b\<{C\<. precip\tQ.te 

Comments: 

Reviewed: 
,_q?-' 

-----~c;~ze: ______ Date Reviewed: 

Version 1.3; Issued October 30, 2014 Nautilus Environmental Company lnc. 



\ r' . 

Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: 1ecK -'---'-----------Sam p I e ID: LC- DC p>,. \NS. 201<;-0t;·Ot;"N 

Work Order#: _ __,\.__,?c..2c.J't'-'%'---------

No. of fronds Abnormal Single· 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity 

fronds 
0to (V/V) DayO Day7 

A c;, ! '\)'.2 

B b b lo 
COMto\ c (, 

b· '"'' D b '\"' 
A (, iDD 
B (, Ito 

\. s c (, 1D4 
D b l'l t -.,(. . 

A (, 10\ 
B & '-1 '-1 

3~D c IO \01.1 '-,( 

D (, 'Zi~ 
A 0 Oii:J 
B (, [\.d.. 

t;. I c b I'S 'f. 
D b 1"'f 
A (, 113 
B b -=!'i, 

\2. \ c lo '&9; 
D b 11 (.,1 
A " lob 
B b (i 

2L\.?. c 0 ,~,. 

D b (I-;, 

Comments: o..\OOJI _0i111v.i\-lo ilrum;N""1 '"' OL\\ ('[)(\Uhir111-\,,(\s ' --- --) -1 --·- ·~-.-·,-~-,- - ----·-·-·-------~-~ 

Reviewed by: $}/ 

\/o.rc-inn 1 n lc:c.:.11prf .lune 26. 2006 

Start Date: MOlJ :::t , WIS 

Termination Date: MQl) 14 ' 20\S 
Test set up by: _,:J'"'W.;:._ ____________ _ 

Root Loss of 
destruction buoyancy Comments Initials 

~L1/:.fo' 

Date Reviewed: du;U' 1/t(' 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: \ecK ..;.;;_..:.;._ __ _ 
SamplelD: LC- bC.D$-NS-'201S-OS-OS-N 

Start Date: MC\',:\ ]= , :zo1r; 

Termination Date: MD\\ \ 4 1 ".10\i; 

Work Order#: \ t;Jjfb Test set up by: -'J"'N-'---------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 

010 (Viv) DayO Day? size fronds destruction buoyancy 

A b 1ot; Mtf/J~ 
B (, ID4 

\.\i·"' c k, C\J.-. 
D 0 1"-t" 
A (, 1Db 
B (, IDC\ 

q-:i c h I Ob 
D (, 11 S 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D v 

Comments: 

Reviewed by: ¢<'.'.'./ Date Reviewed: J-tili"te 1 J ( [ 

\/c>r·cinn 1 () lc:.t:l IArl ./tJnP. ~fi_ 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client 
Sample ID: 
Work Order#: 

cof\trol 

1. c; 

3.0 

('.,. \ 

l:l . I 

;JL\- . :;{ 

4-1'- s 

Comments: 

Reviewed by: 

LC- OC)>S. NS- 20\'? -OS>-C'?N 

15?1i 

\Ol:b- b'S 
2. ql\o -~ 

D l\- ~1- -&"l 
A s loo.\:. 
B G (00'/,· us 
c 1 tll(){,.f,l 
D s \CC&·~J. 

A q 'lBl\.ql\ 
B lO '\8'\- Q..\ 

c l\ \()tJ3 ·'15 
D 11 \D\'5-01.\: 

A l?. l\)()L\:. Cf\ 
B l l\- \ \)()l. :i \.\ 

c 1i;;, q"lb · l'\-
D 16 lO\':il· qo 
A l1 "\Bs:=t3 
B l~ q"l l\: . l\ 1, 

c 1q lli.'11-~3 
D 2D "\.Ri\:-°lb 
A 21 '\ ?,t\. . 8 ;). 
B Z2 'lf\-3} 
c '2;?, tero .ti'\ 
D :Ztt ~"lg· 1-'.2. 
A '1.t; "\'\?,-06 
B 2h '\i& <1"1 
c 2'l 'ti-"'\ - (\ 
D :ZS q(;9 ·IS 

UY/. \\:~(~\\ ·• 11\-i-. \()\?,-OD 
\'\ il. ~ I llJ.0 · 1"1' 

~ 

Version 1.0 Issued June 26, 2006 

Start Date: MQlj 3: ' 20\S 

Termination Date: MG\l\ 14 , 201<; 

~ 

~ 

R 
It 

Ill\~. ts K 
\()\?, -1'\ ~ 

qci\- l<'-3 ~ 

q"lt-% t£(. 

llllO-°lb 
{\'ll() -% \(( 

OlO· '.H \IL 
i00~-1:.b 'I!(. 

1004-. \:t. 

IOO"\-IS \Cl 

'I'll- Cl\ It 
q(\'\ - "1 \LL 
"t"\8 • :n- '«. 

'\'\\·lit It. 

"t"ll.. 31 \'.L 
"\Si\;. 3"T \'(_ 

IC 8-:23 11(_ 

lOO'\- 81.\: It 
lOO\· 05 \:t. 
'1"15·2.'\ tt. 
C\8~-(l~ \1l 
'\"¥\-. )_). Vl 

~ ;;l\' '\"fl_. \2. 
~ 3(, \ C'tb· J.~ 

Date Reviewed: Jvw.1 (({ 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: LC- DCQ$_i'lS-:'.10l<;-Ot;-CJ?_rJ 

Work Order#: !5"'>3-~ 

'1&0. 

B '6{) qf'IO <l".i 
c 3\ l~°I. '2 
D 8>'2- <\°IL\:·3i 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: ~ 

Version 1.0 Issued June 26, 2006 

Start Date: MOl) J- , 20it; 

Termination Date: Mall 11 ' '2l:l\S 

q~.M 

qt\'.\-. S"l 
!01\b. '¥+ 
lO\"i'.l.· % 

Date Reviewed: ~iltl 

Nautilus Environmental 



CETIS Analytical Report Report Date: 21 May-1510:53 (p 1 of 2) 
15378c 110-5952-7492 

Lemna Growth Inhibition Test 

Analysis ID: 11-3916-6138 

Analyzed: 21May-1510:52 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 37h (7.8 "C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 

IC5 >97 NIA 

IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 

IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-o/o Control Type 

0 Negative Control 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Test Code: 

Nautilus Environmental 

Endpoint: Frond Count 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Lemna Growth 

Protocol: ECIEPS 11RMl37 

Species: Lemna minor 

Source: CPCC#490 

Code: 
Material: 

Source: 
Station: 

48E4DOAD 

Water Sample 

Teck Coal (TECK COAL) 

LC _DCDS _ WS_2015-05-05_N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

715546 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CVo/o %Effect 

4 81.75 60 96 7.878 15.76 19.27%) 0.0% 
4 93.5 78 104 5.56 11.12 11.89°/o -14.37% 
4 93.5 83 103 4.113 8.226 8.8% -14.37% 
4 90 71 112 8.416 16.83 18.7% -10.09% 
4 88.5 72 107 7.511 15.02 16.97°/o -8.26% 
4 90 81 100 4.021 8.042 8.94°/o -10.09% 

4 88.5 71 99 6.538 13.08 14.78% -8.26°/o 
4 103 100 109 2.121 4.243 4.12°/o -25.99o/o 

Rep 1 Rep 2 Rep 3 Rep4 

96 60 81 90 

94 104 98 78 

95 93 103 83 

89 88 112 71 

107 72 82 93 

100 92 81 87 

99 98 86 71 

100 103 100 109 

CET!S™ v1 .8.7.16 Analyst: JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-3916-6138 Endpoint: Frond Count 
Analyzed: 21 May-1510:52 Analysis: Linear Interpolation (ICPIN) 

Graphics 

ao •«> 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:53 (p 2 of 2) 

15378c I 10-5952-7 492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: ;J\j\J QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 10-4468-0489 
Analyzed: 21 May-1510:52 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 37h (7.8 "C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs CR0/o 
Negative Control 1.5 

ANOVA Table 

3 
6.1 
12.1 
24.2 
48.5 
97 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: ECIEPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

4BE4DOAD 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DCDS _ WS_2015-05-05_N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

1.356 2.482 
1.356 2.482 
0.9517 2.482 
0. 7787 2.482 
0.9517 2.482 
0.7787 2.482 
2.451 2.482 

Seed 

NA 

MSD OF P-Value 

21.51 6 0.3239 
21.51 6 
21.51 6 
21.51 6 
21.51 6 
21.51 6 
21.51 6 

0.3239 
0.5034 
0.5842 
0.5034 
0.5842 
0.0531 

Source Sum Squares Mean Square DF F Stat 
Between 1025.969 146.567 7 0.9753 
Error 3606. 75 150.2813 24 
-T-ot_a_l ______ 4_6_3_2_.7_1_9-----~ -------:31,----

Distributional Tests 

Report Date: 

Test Code: 

21 May-1510:53(p1of2) 

15378c J 10-5952-7492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

26.3% 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

NOEL LOEL 

97 >97 

Decision(a:5o/o) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

P-Value Decision{a:5o/o) 

0.4713 Non-Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Decision(a:1°/o) 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Frond Count Summary 

0 

1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 

4 
4 

4 

4 

4 
4 
4 

Frond Count Detail 

C-%1 

0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 

Negative Control 96 

94 

95 

89 
107 

100 

99 

100 

Mean 

81.75 
93.5 
93.5 
90 
88.5 
90 
88.5 
103 

Rep2 

60 

104 

93 

88 

72 

92 

98 

103 

6.097 18.48 0.5284 Equal Variances 

0.9733 0.9081 0.5943 Normal Distribution 

95°/o LCL 95°/o UCL Median Min Max 

56.68 
75.8 
80.41 
63.22 
64.6 
77.2 
67.69 
96.25 

Rep 3 

81 

98 

103 

112 

82 

81 

86 

100 

106.8 
111.2 
106.6 
116.8 
112.4 
102.8 
109.3 
109.8 

Rep4 

90 

78 

83 

71 

93 

87 

71 

109 

85.5 
96 
94 
88.5 
87.5 
89.5 
92 
101.5 

CETIS'M v1.8.7.16 

60 
78 
83 
71 
72 
81 
71 
100 

96 
104 
103 
112 
107 
100 
99 
109 

Std Err 

7.878 
5.56 
4.113 
8.416 
7.511 
4.021 
6.538 
2.121 

CV% 0/oEffect 

19.27% o.0°1o 
11.89°/o -14.37% 

8.8% -14.37% 

18.7% -10.09% 

16.97% -8.26% 

8.94% -10.09% 

14.78% -8.26% 

4:12% -25.99o/o 

Analyst: :J\J'./ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 10-4468-0489 Endpoint: Frond Count 
Analyzed: 21 May-1510:52 Analysis: Parametric-Control vs Treatments 

Graphics 

"! 
w 

" 
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"f 
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000-469-187-2 CET!S™ v1.8.7.16 

• 

·W -tS 

Report Date: 
Test Code: 

21May-1510:53(p2of2) 
15378c 110-5952-7492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• •• • 

• 

•• 

,, 
R>nldts 

Analyst: ::JV\) QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-5132-5540 
Analyzed: 21 May-15 10:52 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 37h (7.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (JCPIN) 

Test Type: Lemna Growth 

Protocol: ECIEPS 11RMl37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

4BE4DOAD 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-05-05_N 

Seed Resamples Exp 95% CL Method 

Report Date: 
Test Code: 

21 May-151053 (p 1 of 2) 
15378c 110-5952-7492 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

820281 200 Yes Two-Point Interpolation 

Level % 95°/o LCL 95%1 UCL TU 95°!o LCL 95o/o UCL 
IC5 >97 NIA NIA <1.031 NA NA 
IC10 >97 NIA NIA <1.031 NA NA 
IC15 >97 NIA NIA <1.031 NA NA 
IC20 >97 NIA NIA <1.031 NA NA 
IC25 >97 NIA NIA <1.031 NA NA 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Total Ory Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV1% 0/oEffect 
0 Negative Control 4 5.657 4.35 6.78 0.5006 1.001 17.7o/o 0.0% 
1.5 4 6.792 5.27 7.99 0.5647 1.129 16.63% -20.06% 
3 4 6.568 5.92 7.21 0.2634 0.5269 8.02% -16.09°/o 
6.1 4 6.477 5.25 8.06 0.5827 1.165 17.99% -14.49o/o 
12.1 4 6.285 5.46 7.36 0.3975 0.7951 12.65% -11.09% 
24.2 4 6.702 6.12 7.5 0.3431 0.6862 10.24% -18.47% 
48.5 4 6.35 5.07 7.1 0.4689 0.9377 14.77% -12.24% 
97 4 7.352 6.97 7.98 0.2225 0.4451 6.05% -29.96% 

Total Dry Weight-mg Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 6.78 4.35 5.85 5.65 
1.5 6.85 7.99 7.06 5.27 
3 6.59 6.55 7.21 5.92 
6.1 6.28 6.32 8.06 5.25 
12.1 7.36 5.46 6.04 6.28 
24.2 7.5 7.05 6.14 6.12 
48.5 7.1 7 6.23 5.07 
97 6.97 7.34 7.12 7.98 

000-469-187 -2 CET!S™ v1.8.7.16 Analyst:._J_IN __ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-5132-5540 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-15 10:52 Analysis: Linear Interpolation (lCPIN) 

Graphics 

--·-· 

000-469-187-2 CET!S™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:53(p2of2) 

15378c I 10-5952-7 492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: :Jo~ QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-7968-0224 

Analyzed: 21 May-1510:52 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 37h (7.8 'C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs 
Negative Control 

ANOVA Table 

C-11/0 

1.5 
3 
6.1 
12.1 
24.2 
48.5 
97• 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

4BE4DOAD 

Water Sample 
Source: Teck Coal (TECK COAL) 

Station: LC _DCDS_ WS _2015-05-05_N 

Alt Hyp Trials 

C<T NA 

Test Stat 

1.839 
1.475 

1.329 
1.017 
1.693 

1.122 
2.747 

Critical 
2.482 

2.482 
2.482 
2.482 
2.482 

2.482 
2.482 

Seed 
NA 

MSD OF P-Value 

1.532 6 0.1614 

1.532 6 0.2774 
1.532 6 0.3349 
1.532 6 0.4731 
1.532 6 0.2028 

1.532 6 0.4247 
1.532 6 0.0289 

Source Sum Squares Mean Square OF F Stat 

Between 6.530683 0.9329547 7 1.225 
Error 18.28234 0.7617644 24 
-To-tal _____ --2-4-.8-1_3_0_3 ___ ----~----~31. 

Distributional Tests 

Attribute Test 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 
24.2 
48.5 

97 

Control Type Count 

Negative Control 4 

4 

4 
4 
4 
4 

4 

4 

Total Dry Weight-mg Detail 

C-% 
0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 

Negative Control 6.78 

6.85 

6.59 

6.28 

7.36 

7.5 

7.1 

6.97 

Mean 

5.657 
6.792 
6.568 
6.477 
6.285 

6.702 
6.35 
7.352 

Rep 2 

4.35 

7.99 

6.55 

6.32 

5.46 

7.05 

7 

7.34 

Test Stat Critical P-Yalue 

4.033 18.48 0.7760 
0.7297 0.9777 

95% LCL 

4.064 
4.995 
5.729 
4.623 
5.02 
5.611 
4.858 
6.644 

Rep 3 
5.85 

7.06 

7.21 

8.06 

6.04 

6.14 

6.23 

7.12 

0.9081 

95o/o UCL Median 

7.25 5.75 
8.59 6.955 
7.406 6.57 
8.332 6.3 
7.55 6.16 
7.794 6.595 
7.842 6.615 
8.061 7.23 

Rep4 

5.65 

5.27 

5.92 

5.25 

6.28 

6.12 

5.07 

7.98 

CETJS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-1510:53 (p 1 of 2) 

15378c ! 10-5952-7492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

27.1o/o 

P-Type 

CDF 
CDF 
CDF 
CDF 

CDF 
CDF 
CDF 

48.5 97 

Decision(a:So/o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Significant Effect 

P-Yalue Decision(a:5°/o) 

0.3280 Non-Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Normal Distribution 

Min 

4.35 
5.27 
5.92 
5.25 
5.46 
6.12 
5.07 

6.97 

Max 

6.78 
7.99 
7.21 

8.06 
7.36 
7.5 

7.1 
7.98 

Std Err 

0.5006 

0.5647 
0.2634 
0.5827 
0.3975 
0.3431 
0.4689 
0.2225 

TOEL 

68.59 

CV% 

17.7% 

16.63% 
8.02% 

17.99% 
12.65% 

10.24% 
14.77°/o 

6.05% 

Analyst: JU\) 

TU 
2.062 

%Effect 

0.0% 

-20.06% 
-16.09o/o 
-14.49o/o 

-11.09°/o 
-18.47% 
-12.24% 
-29.96% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-7968-0224 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-15 10:52 Analysis: Parametric-Control vs Treatments 

Graphics 

Fl 

• 
"·' 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:53(p2of2) 
15378c 110-5952-7492 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

/ .. 
•• • 

• 
• 

• • 
,, 

Ronklt> 

Analyst: :JV\! QA: __ _ 



Lemna minor Summary Sheet 

Client: 1eCK 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC_LCt;_il\J:;_ 20\S-OS-Ob-N 

MQlj s' '2015 

Date Received: 

Sample Volume: 'f. :lOL 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: U1\ 11i 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Y ( 3t; ft'O!'lc.iS) 

4.1 (3.7 - t\-.:;) 

Start Date: MO l) '(; , 101S 
Setupby:_Jli'I _________ ~ 

\l ~dl 
7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): !\.I (3.\ -'3·~) ~ CV(%): _IS ___ _ 

Number of Fronds Orv Wei~ht 

Test Results: IC25 o/o(v/v) (95% Cll '7 Cf! '7 Ci"! 

IC50 o/o(v/vl (95% CL) ')CFt '/ c1.=1-

Reviewed by: Date reviewed: __ =~--~4'"Tf'/~lf~-

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client; 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shel!Temp ('C) 

Initials 

Sample Characteristics: 

Temperature ("C) 

DO (mg/L) 

pH 

Conductivity (µS) 

0 

21\-.D 

JIN 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1 2 

J-fP 24..i, 
,4... ~1:1 

' 

Setup by: _J....;\/\I __________ _ 

Test Date: MOC) \l -10\S ---"----------
Test Species: .=L=:em"'n"'a'"'m"'in"'o"-r _______ _ 

> BX Growth? (YIN): '{ ( 3S HOMS) 
011)J 

Date Measured: Jl!Rt "t, "°'r; 
Moy 

3 4 5 6 

:i.+.o :240 ;/L\.O '24:o 
MCT ~,,n '{jj/ .. 1..,. 

7 

'24.0 
Ml1 

Initial Water Quality Adjusted Water Quality 
:r:~.o Aeration?: ;JD min 1'3-·~~ 
q. :i Nutrients g .2 
'l.·O added?: '( 8·0 
sio 11<;{, 

Concentration Temperature (°C) pH Conductivity (µS) 

Ofo (\1(1/) OayO Oay7 DayO Day7 Oh 

Control J.?, 0 2fo ~-2 if.I '6"l '2-

1.s 21· 0 2+0 ~·i2 (\ ''.L sge 
3.0 2>· 0 24.D 8·J. 11.b ~Do 
(;. i .?J ·O 24.0 i<1 q,2._ "ll°\ 
1'1..1 2)·o 24. \) Bl ci.1 °14s 
:ll\-. 2 11) ·\) 24.D &·2 q.2 lll\l 

48.S .23 ·{) 24.0 & • i ll.1 \\l.8 

'1"!- 23-o 24 D & . I 'I!.~ \><;o 
Initials J\N Mll JW nn er \J\N 

Instruments: Thermometer: CEP. '\\ b Cond. Meter: 3 pH meter: ------- 3 

Sample Description: C\tcC\r mti\\ bfOWfl 111ecip\t~. 

Comments: 

Reviewed: 
rft',p--_____________ Oate Reviewed: 

Version 1.3; Issued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: iec:K -'---------- Start Date: MC\lJ 'i$ , '20lS 

Sam p I e ID: LC- l.LS. I/JS _2oi5-ot;-(J(,.N 

Work Order#: --'"15'--'?i"-}i..:'\.=-----------

Termination Date: Moc; 1'7 , '20lS 

Test set up by: QIN 
~-'-------------

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 
Ofo (V(V) Daya Day? size fronds destruction buoyancy 

A (, 106 l'IL1/Tw 
B (, '),C 

C:OMto\ c [, 0~ 

D b 10 
A (, 9" 
B (, )lL 

1 . c; c (, o.i 
D (, ~'1 
A (, ~ 

B h Io lo 
3.D c " ::io 

D "' I() 0 
A b (,.ll 

B (, '<1 
"--1 c b '19 

D [, 111:> 
A b 0,4 
B (, b4 

\"2. \ c (, I D0 

D lo \U~ 
A (, 102-
B (, 4't 

24.?... c b q\ 
D [, Cj2 v 

Comments: aJdiM' __funiAfb _ __MiffiioeJTLi_,, di C()'{\(€.C\lY-C\,t\DY\S Q\(reot l):t 0 /o {v/v J 
i-- r -- ------------, 

Reviewed by: ~ Date Reviewed: k -f/tr 

VPr•inn 1.0 Issued June 26, 2006 Nautilus ·Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: \eCK -----------Sam p I e ID: LC-Ul?-NS-'.20\S-O<;-O(,_f\I 

Work Order#: _.lw'?""?i~ ... ~.::......---------

No. of fronds 
Concentration Rep Chlorosis Necrosis 

Ofo (V/V} Day 0 Day 7 

A r;, i1 
B (, :=n .. 

\.\'l.·"' c (, ~t> 
D b ""tb 
A b '&=!-
B (, ;;'1 

C\"'f c " "i.D 
D lo C\4 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: & 

\/i:i.r~inn 1 n Issued June 26. 2006 

Abnormal Single 
Yellow Gibbosity 

size fronds 

. 

Start Date: Moc; % , 201c; 
Termination Dale: MCI\) \"i , ".20\i; 

Test set up by:-';)'-'~-'---------------

Root Loss of Comments Initials 
destruction buoyancy 

"'l" hvi 

·v 

Dale Reviewed: <N f / /.S 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

Work Order#: 

COf\t\O\ 

{. s 

3.0 

b- \ 

t:I . \ 

:l4. ::i. 

L\-'2>. "' 

Comments: 

Reviewed by: 

iecK 
LC- !)'. 12 _ \IJ$ - '.l.otS - OS - 0(, - i\I 

\\:)?,}% 

loot. 
B ;;!. l\i\1-·(,tt 
c 2> "li'\.\S 
D t\- C\~l").Sl 

A s '\"\.\. 05 
B G ~°lq.g(, 

c 'I !\8"i_.&1 
D s '\~I\:-\'\ 
A q 'l%1\:-30 
B (0 "\'\'!. 2"I 
c l\ C\l\). '.\ 1 
D \2. \t>OO • bG 
A \?, 'I.El\- • C.S 
B l LI- G\'.\~. S:r 
c IG '\Rt· Rt 
D lb 'i'\ 4:. ~(, 
A t'! '\l\\.J.J 
B l'O 6\~0\.-El. 
c \'1 \JO'+· 'lb 
D '2D C\RB· 1-S 
A 21 bl\ • b'\ 
B :22 it'\\· Ob 
c '.l.o t'\.t().1'!, 
D 2'+ C\'.f\. b() 

A 2.i; itet· '1'> 
B Qi, '\&&·O'Z.. 
c 'Et . 'l1.-'% 
D 21$ ~ .oi 

10% Rel!B\9h ., t 5 : '1'11· b\ 
'II lb 0 1002. b'3> 

Version 1.0 Issued June 26, 2006 

Start Date: MQ!1 g , '20iS 

Termination Date: MQ\j \'2 ' 20\S 

\001·()i\· let 

t\<\'!. Ii'.!\- t'.L 

C\l.\5·10 R 
C\'¥\--1-S \ll 

\l\._ 

R 
¥\. 

~l 

R 

\ll 

tl 
'i'l 

¥l 
\ll 
¥i. 
¥l 

(\)('). . .1\ R 
'lb· lb ¥l 

°I'll· 5\ ¥1.1 
C\'18· lb ¥l 
qgs ·8'\ Vt 
'l.81\:- (,i R 

&1-· ~ 
'1'11 • o& \'.(. 

q'IB · 1"1 n.. 
"ct it.£.:>. \t\. 

t 23: "f6b. ~b 
41 :S'2 , <fl=!. ?2. 

Date Reviewed: ~flt< 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client 

Sample ID: 

Work Order#: 

Comments: 

Reviewed by: 

LC-Ltt;_Ns;_ '20\S-DS-Ob-N 

11?27'6 

B w 
c ?>\ 

D 2''2-

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

Version 1.0 Issued June 26, 2006 

Start Date: MO':) g , QDiS 

Termination Date: MO\l I 5 ' '2\J\S 

C\C\~· bit 
'l~·l\S ~ 

q~'l-50 \<'.l 

L\~-1-~ \lL 

Date Reviewed: ~ 1l1-r-

Nautilus Environmental 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-8591-8137 Endpoint: 
Analyzed: 21 May-1511:24 Analysis: 

Batch ID: 00-5380-8605 

Start Date: 08 May-15 

Ending Date: 15 May-15 

Duration: ?d Oh 

Sample ID: 11-8749-7839 

Sample Date: 05 May-15 14:02 

Receive Date: 06 May-15 08:34 

Sample Age: 58h (6.8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 29.88 NIA 

IC10 37.72 NIA 

IC15 47.55 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-% Control Type 

0 Negative Control 
1.5 

3 

6.1 
12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-0/o Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187 -2 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 
895300 

95% UCL TU 

42.75 3.347 

NIA 2.651 

NIA 2.103 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

Count Mean 
4 84.75 

4 87 

4 81.5 

4 85.25 

4 85.5 

4 89.5 

4 71.25 

4 74 

Rep 1 Rep 2 

100 83 

93 80 

68 100 

63 81 

88 63 

96 91 

75 66 

81 53 

Frond Count 
Linear Interpolation (!CPIN) 

Lemna Growth 
ECIEPS 11RMl37 

Lemna minor 

CPCC#490 

46C7C76F 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-05-06_N 

Report Date: 

Test Code: 

21 May-1511:28(p1of2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95o/o UCL 

2.339 NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

61 100 8.683 17.37 20.49% 0.0% 

80 93 3.24 6.481 7.45% -2.66% 

64 100 9.069 18.14 22.26°/o 3.84% 

63 104 8.779 17.56 20.59% -0.59% 
63 97 7.73 15.46 18.08% -0.89% 

85 96 2.533 5.066 5.66% -5.61% 
66 75 2.056 4.113 5.77% 15.93% 
53 88 7.561 15.12 20.43o/o 12.68% 

Rep 3 Rep4 

61 95 

92 83 

64 94 

93 104 

94 97 

85 86 

74 70 

74 88 

CETIS'M v1.8.7.16 Analyst: OiN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-8591-8137 Endpoint: Frond Count 
Analyzed: 21 May-1511:24 Analysis: Linear Interpolation (ICP!N) 

Graphics 

- . 
" " 

000-469-187-2 CETJS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-1511:28 (p2 of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Analyst: ;J\rJ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-6915-5539 Endpoint: Frond Count 
Analyzed: 21 May-1511:25 Analysis: Parametric-Contra! vs Treatments 

Batch ID: 

Start Date: 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 11-8749-7839 

Sample Date: 05 May-15 14:02 

Receive Date: 06 May-15 08:34 

Sample Age: 58h (6.8 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

46C7C76F 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-05-06_N 

Alt Hyp Trials Seed 

C<T NA NA 

Control vs C-o/o Test Stat Critical MSD DF P-Value 

Negative Control 1.5 

ANOVA Table 

3 
6.1 
12.1 

24.2 
48.5 

97 

0.2331 2.482 
-0.3367 2.482 

0.05179 2.482 
0.07769 2.482 

0.492 2.482 
-1.398 2.482 
-1.114 2.482 

Source Sum Squares Mean Square 

Between 1161.969 165.9955 
Error 4473.25 186.3854 
Total ------5-63-5-.2-1_9 ____________ _ 

Distributional Tests 

23.96 6 0.8074 

23.96 6 
23.96 6 
23.96 6 

23.96 6 
23.96 6 
23.96 6 

DF 

7 
24 
31 

0.9401 

0.8616 
0.8546 

0.7107 
0.9972 
0.9931 

F Stat 

0.8906 

Report Date: 

Test Code: 

21 May-1511:28 (p 1 of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

28.3% 

P-Type 

CDF 

CDF 
CDF 
CDF 
CDF 

CDF 
CDF 

97 >97 

Decision{a:5%) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision{a:5o/o) 

0.5291 Non-Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Frond Count Summary 

C-%, 

0 
1.5 
3 

6.1 
12.1 
24.2 

48.5 
97 

Control Type Count 

Negative Control 4 

4 

4 

4 
4 

4 

4 
4 

Frond Count Detail 

C-o/o 
0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187 -2 

Control Type Rep 1 

Negative Control 100 

93 

68 

63 

88 

96 

75 

81 

Mean 

84.75 

87 

81.5 
85.25 
85.5 
89.5 
71.25 
74 

Rep 2 

83 

80 

100 

81 

63 

91 

66 

53 

10.31 18.48 0.1716 Equal Variances 
0.943 0.9081 0.0913 Normal Distribution 

95% LCL 95o/o UCL Median 

57.12 112.4 89 

76.69 

52.64 
57.31 
60.9 
81.44 
64.71 
49.94 

Rep3 

61 

92 

64 

93 

94 

85 

74 

74 

97.31 

110.4 
113.2 
110.1 
97.56 

77.79 
98.06 

Rep4 

95 

83 

94 

104 

97 

86 

70 

88 

87.5 

81 
87 
91 

88.5 
72 
77.5 

CET!S™ v1.8.7.16 

Min 

61 

80 

64 
63 
63 
85 

66 
53 

Max 

100 
93 
100 
104 

97 
96 
75 

88 

Std Err 

8.683 

3.24 
9.069 

8.779 
7.73 
2.533 

2.056 
7.561 

CV0/o 

20.49°/o 

7.45% 

22.26% 

20.59% 
18.08% 

5.66°/o 

5.77% 
20.43% 

Analyst: Ji)\) 

%Effect 

0.0% 

-2.66o/o 

3.84% 

-0.59% 

-0.89% 

-5.61% 

15.93% 
12.68% 

OA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-6915-5539 Endpoint: Frond Count 
Analyzed: 21 May-1511:25 Analysis: Parametric-Control vs Treatments 

Graphics 

"' 

" 

"·' <O.S -H 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1511:28(p2of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

i 

• 

' j • 
: . 

•"' .... ··----------.. ·-··•'--

• 
• 

• • 

<'! . 

-!l,'i 0.0 O,S 

Analyst: ::J\!\l 

• • 

·~. 

)IM2 if/{,\ 
QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-2874-0677 
Analyzed: 21 May-15 11 :26 

Batch ID: 

Start Date: 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 11-8749-7839 

Sample Date: 05 May-1514:02 

Receive Date: 06 May-15 08:34 

Sample Age: 58h (6.8 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 
Source: 
Station: 

Seed 

776202 

Level % 95% LCL 95% UCL TU 

IC5 33.76 NIA NIA 2.962 
IC10 46.96 NIA NIA 2.13 

Tolal Dry Weight-mg 
Linear Interpolation (ICP!N) 

Lemna Growth 
ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

46C7C76F 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC5_ WS _2015-05-06_N 

Resamples Exp 95% CL Method 

Report Date: 

Test Code: 

21 May-1511:28(p1 of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

200 Yes Two-Point Interpolation 

95°/o LCL 95% UCL 

NA NA 

NA NA 
IC15 >97 NIA NIA <1.031 NA NA 
IC20 >97 NIA NIA <1.031 NA NA 
IC25 >97 NIA NIA <1.031 NA NA 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Total Dry Weight-mg Summary Calculated Variate 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% o/oEffect 
0 Negative Control 4 6.253 4.69 7.18 0.5883 1.177 18.82% 0.0% 
1.5 4 6.62 6.16 6.82 0.1556 0.3111 4.7°/o -5.88% 
3 4 6.388 5.19 7.85 0.6923 1.385 21.68% -2.16°/o 
6.1 4 6.613 5.13 8.04 0.622 1.244 18.81% -5.76% 
12.1 4 6.545 4.85 7.41 0.5869 1.174 17.94% -4.68% 
24.2 4 6.898 6.66 7.1 0.09834 0.1967 2.85% -10.32% 
48.5 4 5.557 5.06 5.94 0.1828 0.3655 6.58% 11.12o/o 
97 4 6.173 4.25 7.14 0.6703 1.341 21.72% 1.28°/ci 

Total Dry Weight-mg Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 7.14 6 4.69 7.18 
1.5 6.7 6.16 6.8 6.82 
3 5.22 7.85 5.19 7.29 
6.1 5.13 6.19 7.09 8.04 
12.1 6.67 4.85 7.25 7.41 
24.2 6.82 7.1 6.66 7.01 
48.5 5.94 5.06 5.63 5.6 
97 7.04 4.25 6.26 7.14 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: '.JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-2874-0677 
Analyzed: 21 May-15 11 :26 

Graphics 

000-469-187-2 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21May-1511:28(p2of2) 
15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:_J_W __ QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

16-3932-0494 

21 May-1511:27 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 11-8749-7839 

Sample Date: 05 May-15 14:02 

Receive Date: 06 May-15 08:34 

Sample Age: 58h (6.8 °C) 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

ANOVA Table 

Source 

Between 

3 
6.1 

12.1 

24.2 

48.5 

97 

Sum Squares 

4.570322 

Endpoint: Total Dry Weight-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 46C7C76F 

Material: Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL} 

LC_LC5_WS_2015-05-06_N 

Alt Hyp Trials Seed 

C <T NA NA 

Test Stat Critical MSD OF P-Value 

0.5105 2.482 

0.1875 2.482 

0.5001 2.482 

0.4063 2.482 

0.8959 2.482 

-0.9654 2.482 
-0.1111 2.482 

Mean Square 

0.6529031 

1.787 6 0.7031 

1. 787 6 0.8221 

1.787 6 

1.787 6 

1.787 6 

1.787 6 

1.787 6 

DF 

0.7074 

0.7450 

0.5296 

0.9891 

0.9005 

F Stat 

0.6298 
Error 

Total 
_____ . ___ 2_4_.8_7_94_7 ___ . ___ 1.~0~36ccc644 

7 
24 

29.44979 31 

Distributional Tests 

Report Date: 

Test Code: 

21 May-1511:28(p1 of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jes!in W1jaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

28.6% 

P-Type 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

97 >97 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

P-Value Decision(a:5°/o) 

0. 7266 Non-Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Oecision(a:1%) 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 

24.2 

48.5 

97 

Control Type Count 

Negative Control 4 

4 

4 
4 

4 
4 

4 
4 

Total Dry Weight-mg Detail 

0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 

Negative Control 7 .14 

6.7 

5.22 

5.13 

6.67 

6.82 

5.94 

7.04 

Mean 

6.253 

6.62 

6.388 

6.613 

6.545 

6.898 

5.557 

6.173 

Rep 2 

6 
6.16 

7.85 

6.19 

4.85 

7.1 

5.06 

4.25 

14.85 18.48 0.0380 Equal Variances 
0.9417 0.9081 0.0834 Norma! Distribution 

95% LCL 95o/o UCL Median 

4.38 8.125 6.57 

6.125 7.115 6.75 

4.184 8.591 6.255 

4.633 8.592 6.64 

4.677 8.413 6.96 

6.585 

4.976 

4.039 

Rep 3 
4.69 

6.8 

5.19 

7.09 

7.25 

6.66 
5.63 

6.26 

7.21 

6.139 

8.306 

Rep4 

7.18 

6.82 

7.29 

8.04 

7.41 

7.01 

5.6 

7.14 

6.915 

5.615 

6.65 

CETIS™ v1 .8.7.16 

Min 

4.69 

6.16 

5.19 

5.13 

4.85 

6.66 

5.06 

4.25 

Max 

7.18 

6.82 

7.85 

8.04 
7.41 

7.1 

5.94 

7.14 

Std Err 

0.5883 

0.1556 

0.6923 

0.622 

0.5869 

0.09834 

0.1828 

0.6703 

Analyst 

CV% 

18.82% 

4.7°/o 
21.68% 

18.81°1o 
17.94% 
2.85o/o 

6.58% 
21.72% 

%Effect 

0.0% 

-5.88% 

-2.16% 

-5.76°/o 

-4.68% 

-10.32% 

11.12o/o 

1.28% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-3932-0494 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-1511:27 Analysis: Parametric-Control vs Treatments 

Graphics 

J 

,, 
• 

,, 11.1 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21 May-15 11 :28 (p 2 of 2) 
15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

•• 

• .. 
••• 

•• • 

• 

•• 

• • 

-!,l M 0.1 

Analyst: JW QA: __ _ 



 

APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Start Date: _.:o:.IV\l.1!().,.::.!l!!--!".'1>.1-/L! S,_ __ _ 
Set up by: __ _,IV\"'\.:"'J _____ _ 

Client: 

Work Order No.: 
:[fCi( CocJ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: MlllJ I /IS 
Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: \151:no\ 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 2\,A (11. b- '71.1 ).Mtj /L in CV(%): _ _;;;3-'q __ _ 

Test Results: Alna! Growth 

IC25 %!vM !95% CU )l\t;,2-
IC50 %(v/v\ (95% CL) ) .q \; .2-

Reviewed by: Date reviewed: _.i...c_,,·~_:_:_:.......--11_,/wl"°:i._-_ 

Version 1.1; Modified October21, 2014 Nautilus Environmental Company !nc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

%(v/v) 

Control 

I, 11 
~ 

..:? ~ \) 

LD 
i \, q 

·~;~. "h 
A~ \, -f-, 

qt:;'")... 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

1 £ <>1. tocJ Setup by: 

Test Species: Pseudokirchnerie/fa subcapitata 

Age of Culture: 3-d Culture Health: 

Average: Culture Cell Density (c1): 

v1 = 220,000 cells/ml x \ ISV ml 

<c1> b li+•S lC 11l-'f- cells/ml 

::i1 2 7[ Average: ----""''-1----------

--~:2~\ ~Y_t~-o4_· _______ 1nitial Density: #cells/ml+ 220 µL x 10 µL = C\.'SA"' u;iJ1 / r{l L 
Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
pH Temp (°C ('Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

i· Cj 74;-> 24-t; )~o ;)b, 1J v ,_.,.,. 
:L/ ,,,,,.-IO, ·, )t:. D 

fo .°! 2-f;t> I v ,_/' / ,,..---

1-. I 2-'t:O \ _/ ./ r-
;/ 

::r.3 24-v ·' ~ I/ ''! 
,/ 

1./ 

:+ .I;:; J.4-.o v ,,,.._,-- ,_,,. / 

=t .::f- '2"{--, 0 ' ~ v ~· 

! v 
B.o 

., 
' / v '):t, 'O 

' 
·~ v 

~~1- :2.4.D v J, .J 
, 

,/ i/ ~ I/ 

M\1 ML1 Y1l'ilJ IJ',~\,:_j hn rJ Mil l~~l 1 ML1 Mn 41 l~l 

Initial control pH: Well 1: ____ C~o~._9L. ___ _ WeU 2: __ _,.l"-. g-''-
~; .·:>/, Well 2: t;· 

--~~+----

·] (1 
Final control pH: Well 1: ----~0_ . ...c·I ___ _ 

Light intensity (lux~): ____ 4~:;i.~\)~"'------- Date measured: 

Instruments: Thermome~te~r ___ 4~--
u 

;i...... I pH meter _______ Light meter'--------

samp<e Descriptio"'n: __ _,c_=\,__,£...,[A"'"'l-+-1 ~S,,-v~m~.e.~-'?11'--+f'-'+'----\~"'f""Q"'Y'-'"'r-"t~--------------
Comments: 

Reviewed: Date reviewed: __ ~---~3~~{_1-f' __ _ 

Version 1.2; Modified October21, 2014 Nautilus Environmental Company Jnc. 



Pseudokirchneriel/a subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: Ji>cl<'. tocJ Start Date!Time: fV\ C<A.) ?,~I{ Q l l~h 
Work Order#: \ t; ?i1-1 Termination Date: fv\!'.M./{\// t1 (? ti!>t>h 

' Sample ID: \.L-L-tDSC,L((_w(,_2•1>-os-oL"1Test set up by: ____ ~~---------
%(v/v) 

Concentration Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
Control A ~? 1M L1 

B 771-
c 4 
D -=74 
E 'Q?-
F '?>4-
G '?J\S 
H ?, \;j 

A I/JV 

\. tJ B "\"1 
c 4f 
D 4k 
A bq 

30 
B Int. 
c /aD 

D ·1; 

A ~ 

ki.b B ~ 
c 4 C\D ll=r 
D '.)_ 

A l[4-

t I ,lJ B to'& 
c 11-=t 
D 104-
A \ l\S 

)3~ B 120 
c \lit 
D !OD 
A 121 

41.b B p,-0 
c 10' 
D 11 , 

A '1' 

C\~J- B """ c ~7 
D L-,1,, ' ) 

Comments: 

Reviewed by: Date Reviewed: ---~=----"-3='--1{'-r'-'..\._,,,--_____ _ 

Version 1. 0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 08-May-15@ 1150h 
WO#: 15377 Termination Date: 11-May-15 @ 1150h 
Sample ID: LC_LCDSSLCC_WS_2015-05-06_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
o/o v/v (x 104

) (x 104
) (X 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 35 35 34.0 mean 34.8 

B 37 37 36.0 SD 2.815772 
c 41 41 40.0 CV 8.092356 
D 34 34 33.0 
E 32 32 31.0 
F 34 34 33.0 
G 38 38 37.0 
H 35 35 34.0 

1.5 A 50 50 49.0 
B 42 42 41.0 
c 44 44 43.0 
D 46 46 45.0 

3 A 69 69 68.0 
B 66 66 65.0 
c 60 60 59.0 
D 63 63 62.0 

6 A 83 83 82.0 
B 93 93 92.0 
c 64 90 97 83.666667 82.7 
D 92 92 91.0 

11.9 A 114 114 113.0 
B 108 108 107.0 
c 117 117 116.0 
D 104 104 103.0 

23.8 A 118 118 117.0 
B 129 129 128.0 
c 114 114 113.0 
D 100 100 99.0 

47.6 A 121 121 120.0 
B 130 130 129.0 
c 109 109 108.0 
D 119 119 118.0 

95.2 A 77 77 76.0 
B 73 73 72.0 
c 65 65 64.0 
D 66 66 65.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-5083-7188 
Analyzed: 20 May-15 14:40 

Batch ID: 10-9311-0363 

Start Date: 08 May-1511:50 

Ending Date: 11 May-15 11 :50 

Duration: 72h 

Sample ID: 08-2003-7136 

Sample Date: 05 May-15 14:34 

Receive Date: 06 May-15 08:34 

Sample Age: 69h (7 'Cl 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 
Source: 

Station: 

Seed 

2109744 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 59.73 53.88 71.35 1.674 
IC10 74.88 60.71 105...~.336 

IC15 -93.81 68.05 NIA 1.066 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-o/n Control Type Count Mean 
0 Negative Control 8 34.75 
1.5 4 44.5 
3 4 63.5 
6 4 87 
11.9 4 109.8 
23.8 4 114.3 
47.6 4 118.8 
95.2 4 69.25 

Cell Yield Detail 

C~o/n Control Type Rep 1 Rep 2 
0 Negative Control 34 36 

1.5 49 41 

3 68 65 

6 82 92 
11.9 113 107 

23.8 117 128 
47.6 120 129 

95.2 76 72 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

30EOC610 

Water Samp!e 
Teck Coal (TECK COAL) 

LC_LCDSSLCC_WS_2015-05-06_N 

Report Date: 

Test Code: 

20 May-15 14:40 (p 1 of 2) 

15377e 114-6127-8416 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95o/u CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:So/tt) 
0.7232 Non-significant Trend in Controls 

95% LCL 95% UCL 

1.402 1 859 il\LI 
0.9464 1.647 ! C1s.l 0 /o(v \v) i'Y\L1 
NA 1.469 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %>Effect 

31 40 0.9955 2.816 8.1% 0.0% 
41 49 1.708 3.416 7 .68n/o -28.06% 
59 68 1.936 3.873 6.1% -82.73% 
82 92 2.614 5.228 6.01% -150.4°/o 
103 116 2.926 5.852 5.33% -215.8% 
99 128 5.991 11.98 10.49% -228.8% 
108 129 4.308 8.617 7.26% -241.7% 
64 76 2.869 5.737 8.29% -99.28% 

Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

40 33 31 33 37 34 

43 45 

59 62 

83 91 

116 103 

113 99 

108 118 

64 65 

CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-5083-7188 
Analyzed: 20 May-1514:40 

Graphics 

'" [ 
,J 

000-469-187-1 

Endpoint: Ce!! Yield 
Analysis: Linear Interpolation (ICP!N) 

'" 

CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

20 May-15 14:40 (p 2 of 2) 

15377e 114-6127-8416 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis 10: 13-6951-7192 

Analyzed: 20 May-15 14:40 

Batch ID: 10-9311-0363 

Start Date: 08 May-1511:50 

Ending Date: 11 May-1511:50 

Duration: 72h 

Sample ID: 08-2003-7136 

Sample Date: 05 May-15 14:34 

Receive Date: 06 May-15 08:34 

Sample Age: 69h (7 "C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5* 

Auxiliary Tests 

Attribute 

3' 
6' 
11.9' 

23.8' 

47.6' 

95.2' 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriel!a subcapitata 

Source: In-House Culture 

Code: 

Material: 

30EOC610 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_LCDSSLCC_ WS _2015-05-06_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

2.573 2.526 9.574 10 0.0453 

7.586 2.526 9.574 10 <0.0001 

13.79 2.526 9.574 10 <0.0001 

19.79 2.526 9.574 10 <0.0001 

20.98 2.526 9.574 10 <0.0001 

22.16 2.526 9.574 10 <0.0001 

9.103 2.526 9.574 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.7232 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 36566.5 5223.786 7 136.4 

38.30357 28 Error 1072.5 
---~·------'-'==------==::_:_ ____ -==---
Total 37639 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 11.88 18.48 0.1047 
Distribution Shapiro-Wilk W Normality 0.9782 0.9166 0.6829 

Cell Yield Summary 

C-0/o Control Type Count Mean 95% LCL 95% UCL Median 

0 Negative Control 8 34.75 32.4 37.1 34 
1.5 4 44.5 39.06 49.94 44 
3 4 63.5 57.34 69.66 63.5 
6 4 87 78.68 95.32 87 
11.9 4 109.8 100.4 119.1 110 
23.8 4 114.3 95.18 133.3 115 
47.6 4 118.8 105 132.5 119 
95.2 4 69.25 60.12 78.38 68.5 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 14:41 (p 1 of 2) 

15377e 114-6127-8416 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Miml Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

27.6% <1.5 1.5 NA >66.67 

P-Type Decision(a:5°/o) 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Oecision(a:5°/o) 

Non-significant Trend in Controls 

P-Value Decision{a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CVo/o °lo Effect 

31 40 0.9955 8.1% O.Oo/o 
41 49 1.708 7.68°/o -28.06% 

59 68 1.936 6.1% -82.73% 

82 92 2.614 6.01% -150.4% 

103 116 2.926 5.33% -215.8o/o 

99 128 5.991 10.49% -228.8% 

108 129 4.308 7.26% -241.7% 

64 76 2.869 8.29°/o -99.28% 

Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-6951-7192 
Analyzed: 20 May-15 14:40 

Cell Yield Detail 

c~o1o Control Type Rep 1 

0 Negative Control 34 
1.5 

3 

6 

11.9 

23.8 

47.6 

95.2 

Graphics 

·····~···· 

~ 

,, 

000-469-187-1 

49 

68 

82 

113 

117 

120 

76 

Endpoint: Cell Yield 
Analysis: ParametricwControJ vs Treatments 

Rep 2 Rep 3 Rep4 Rep5 

36 40 33 31 

41 43 45 

65 59 62 

92 83 91 

107 116 103 

128 113 99 

129 108 118 

72 64 65 

" 

"·' '" 

CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

20 May-15 14:41 (p 2 of 2) 

15377e 114-6127-8416 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Rep 6 Rep7 Rep 8 

33 37 

• 

34 

•• •• 

• 

Analyst __ _ 

• 

,, 

~/ 

~?/ff 
QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: \ S?fJt 
Start Date: _ _,lJ"-'1\\J\.::..:M:.::t"-'6"'"-'/i_,S'-----
Set up by: ____ .,,,lu\""'-Lt _____ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC.\1.lj 
Stock Solution ID: IS i:no \ 
Date Initiated: 

72-h IC50 (95% CL): ( 

72-h IC50 Reference Toxicant Mean and Range: 26.4 (1:,, b- \;"I.I ),1Al)/L :Cvi CV(%): ---'3'-(f"------

Test Results: Alaal Growth 

IC25 o/olvfv\ 195% CU )Cj17,L 

IC50 o/oiv/v\ 195% CU ') '11? .2. 

Reviewed by: Date reviewed: --"~'--~4"'·~/ .... bi~,,,,--

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No, of Cells/ml: 

Concentration 

%(v/v) 

Control 

\. 11 
;i,_ \:) 

1'.0 
l I .U) 
J.:].9, 
·4'}.-6 
Oit;,1..-

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

~lkcl Coc~I Setup by: 

Test Date/Time: t,,C_:. L(,'2;,_w~_2.0IS-Dt;-ob_j\J 

\)"/1i + Test Species: Pseudokirchneriefla subcapitata 

Age of Culture: 1 Culture Health: 

Average: Culture Cell Density (c1): 

v1 = 
220,000cellslmlx )DV ml J.e"'ll = 
(c1) l? ry:j-,S !'-\Of cells/ml 

? I 'J-'1 ., I ~-----~2--~ Average: ---~,,,-~---------

_____ :J-_i _·'i~t_Q_if-_. ____ Initial Density: #cellslmL+220 µLx10µL= 4t;4'r cdb /rnL 
Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
oH Temp (°C ('C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72h 

b ,q "J4,c )5-p tf\71 }:; J "Jt>. 'G\ v' v,, /' .v v 
' 

_,_ /. 

b l) )4.~ ' j I 
v i/ ,/'' v 

--t.3 'Jt. (:> I ! 1// ,v ._/ 
I ./ 

1.4- ::t,f, v I ,_,/ ·V v -
=t. 1.,- J,t, (.7 

v 1/~ ./ ,_..,.. 

=i .<6 'J,f.~ 
i / j/ ,,,.-

' 
! i ./ 

::i-' '1 J.,"f',b 
v v v V" 

\ 

2 )- 14.c> 
I ~I w -.;/ 1/ t/ ,/ \';j.J 

,_. 

hnD ML1 lMCl \\:\ \) N1 !'.l li1\ \\ 11/\W l'\l,I_)'- 11\/ln 'f...,.,1 Iv~ ti 
I 

Initial control pH: Well 1: ____ ~1J-·+---- Well 2: ---'b"'-'-.]-+· __ _ 
Final control pH: Well 1: ----~b_.l-+f ___ _ f,'. (~, 

Well 2: __ _,.t'-'-,i----

Light intensity (lux~): ____ 4tJ~~b_D ______ _ Date measured: 

Instruments: Thermome~te~r ___ 4_· __ pH meter ____ :J--___ Light meter ~ 

Sample Descriptio~n=~-~~\~~~(---------------------------
Comments: 

Reviewed: Date reviewed: ___ ,J_' ~lfi..M... __ 3>~/~· ~\.[~--

Version 1.2; Modified October 21, 2014 Nauti!us Environmental Company Jnc. 



Client: 

Work Order #: 

Sample ID: 
%(v/v) 

Concentration 
Control 

\ . i:; 

?,D 

b.D 

\1.q 

21.~ 

41.b 

~s .L-

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

yc,l:'. Ciiq,\ Start Date!Time: !\,I~ 26 5 0 11 ?ufi 
\')::)1=J- Termination Date: MCLY 11/15 r? 11};;,/o 

l,.CLC:LW5-)1'iS"-oS-Dh .. ~ Testsetupby: ____ ~M~L~--------

Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A = "'" ' 
B j,7, , , 
c ?;0 
D 1 )._ 
E 'Iii-
F 7, 1-
G =?S 
H ?p. 
A "\-o 
B ?.>'D I 
c ?,4 
D '.),I~ 

A <;!; 
B t;2, 
c 91 
D <;"]_ I 
A ! I 7i. 
B I 
c 'i 'b ' 
D 16q 
A q \l 
B lit i 
c 1<>1 
D I \\:' 
A l\ '!, ! 

B \ 1 '6 
c '1t I 
D [O?, I 
A I o<t- I 
B l 0 'b 
c D),. 

D Dn .. I 

A 1,q. 
B -=i't-
c "'o 
D G4-

Date Reviewed: ___ ~_---'3"-'-/ 'l-'-,..---------

Version 1. O Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 08-May-15@ 1130h 
WO#: 15377 Termination Date: 11-May-15@ 1130h 
Sample ID: lC_lC3_WS_2015-05-06_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
o/o v/v (x 104

) (x 104
) (x 104

) (X 104
) (x 104

) (x 104
) 

cell/ml 
Control A 35 35 34.0 mean 33.4 

B 33 33 32.0 SD 2.615203 
c 39 39 38.0 CV 7.825156 
D 32 32 31.0 
E 37 37 36.0 
F 32 32 31.0 
G 35 35 34.0 
H 32 32 31.0 

1.5 A 40 40 39.0 
B 38 38 37.0 
c 34 34 33.0 
D 36 36 35.0 

3 A 55 55 54.0 
B 58 58 57.0 
c 59 59 58.0 
D 52 52 51.0 

6 A 93 93 92.0 
B 81 81 80.0 
c 88 88 87.0 
D 89 89 88.0 

11.9 A 98 98 97.0 
B 117 117 116.0 
c 103 103 102.0 
D 115 115 114.0 

23.8 A 98 98 97.0 
B 118 118 117.0 
c 97 97 96.0 
D 103 103 102.0 

47.6 A 104 104 103.0 
B 108 108 107.0 
c 102 102 101.0 
D 92 92 91.0 

95.2 A 67 67 66.0 
B 74 74 73.0 
c 59 59 58.0 
D 64 64 63.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-3153-2802 

Analyzed: 20 May-15 14:47 

Batch ID: 03-0261-7271 

Start Date: 08 May-1511:30 

Ending Date: 11 May-1511:30 

Duration: 72h 

Sample ID: 01-8455-4594 

Sample Date: 05 May-1514:49 

Receive Date: 06 May-15 08:34 

Sample Age: 69h (6.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

108557 

In-House Culture 

8001462 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC3_WS_2015-05-06_N 

Resamples Exp 95°/o CL 

200 Yes 

Method 

Report Date: 

Test Code: 

20 May-15 14:47 (p 1 of 2) 

153771 I 11-4438-6249 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Two-Point Interpolation 

Test Stat Critical P-Value Decision{a:5%) 

Control Trend Mann-Kenda!! Trend 0.2166 Non-significant Trend in Controls 

Point Estimates 

Level % 95o/o LCL 95°/o UCL TU 95%1 LCL 95% UCL 

IC5 62.44 53.4 92.82 1.602 j ozz 1.873'- <n"l 
')IA,i?.1•(, (v/v) IYILT IC10 dil1.g 3§.25 NIA 1.222 NA 1.688 

IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
IC50 >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 
-·--· 

C-% Control Type Count Mean Min Max Std Err Std Dev CVo/o 0/oEffect 

0 Negative Control 8 33.38 31 38 0.9246 2.615 7.84% 0.0% 
1.5 4 36 33 39 1.291 2.582 7.17% -7.87o/o 
3 4 55 51 58 1.581 3.162 5.75% -64.79% 
6 4 86.75 80 92 2.496 4.992 5.75% -159.9% 
11.9 4 107.3 97 116 4.608 9.215 8.59% -221.3% 
23.8 4 103 96 117 4.848 9.695 9.41% -208.6% 
47.6 4 100.5 91 107 3.403 6.807 6.77% -201.1% 
95.2 4 65 58 73 3.136 6.272 9.65% -94.76°/o 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep 4 Reps Rep 6 Rep 7 Rep 8 
0 Negative Control 34 32 38 31 36 31 34 31 
1.5 39 37 33 35 

3 54 57 58 51 

6 92 80 87 88 
11.9 97 116 102 114 
23.8 97 117 96 102 
47.6 103 107 101 91 
95.2 66 73 58 63 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-3153-2802 
Analyzed: 20 May-15 14:47 

Graphics 

•·-
-------·- -@ .... 

• 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (!CPIN) 

'· 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 14:47 (p 2 of 2) 
15377! [ 11-4438-6249 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-6042-9291 Endpoint: Cell Yield 
Analyzed: 20 May-15 14:47 Analysis: Parametric-Control vs Treatments 

Batch ID: 03-0261-7271 Test Type: Cell Growth 

Start Date: 08 May-1511:30 Protocol: ECIEPS 1/RM/25 

Ending Date: 11 May-1511:30 Species: Pseudokirchnerie!!a subcapitata 
Duration: 72h Source: In-House Culture 

Sample ID: 01-8455-4594 Code: 8001462 

Sample Date: 05 May-15 14:49 Material: Water Sample 
Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 69h (6.8 'C) Station: LC_LC3_WS_2015-05-06_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C<T NA NA 

Dunnett Multiple Comparison Test 

Control VS C~% Test Stat Critical MSD OF P-Value 

Negative Control 1.5 0.7297 2.526 9.088 10 0.6842 
3• 6.011 2.526 9.088 10 <0.0001 
5• 14.84 2.526 9.088 10 <0.0001 

11.9' 20.53 2.526 9.088 10 <0.0001 

23.8' 19.35 2.526 9.088 10 <0.0001 

47.6' 18.66 2.526 9.088 10 <0.0001 
95.2' 8.791 2.526 9.088 10 <0.0001 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.2166 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 31062.38 4437.482 7 128.6 
Error 966.375 34.51339 28 
Total 32028.75 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 12.52 18.48 0.0847 
Distribution Shapiro-Wilk W Normality 0.9836 0.9166 0.8600 

Cell Yield Summary 

C-o/o Control Type Count Mean 95°/o LCL 95% UCL Median 
0 Negative Control 8 33.38 31.19 35.56 33 
1.5 4 36 31.89 40.11 36 
3 4 55 49.97 60.03 55.5 
6 4 86.75 78.81 94.69 87.5 
11.9 4 107.3 92.59 121.9 108 
23.8 4 103 87.57 118.4 99.5 
47.6 4 100.5 89.67 111.3 102 
95.2 4 65 55.02 74.98 64.5 

000-469-187-1 CET!S™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-1514:48 (p 1 of 2) 

15377f I 11-4438-6249 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
27.2o/o 1.5 3 2.121 66.67 

P-Type Decision(a:5°/o) 
CDF Non-Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 

Oecision(a:5°/o) 

Non-significant Trend in Controls 

P-Value Decision(a:So/o) 

<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV0/o %Effect 

31 38 0.9246 7.84% o.0°1o 
33 39 1.291 7.17% -7.87o/o 
51 58 1.581 5. 75°/o -64.79% 
80 92 2.496 5.75% -159.9% 
97 116 4.608 8.59%, -221.3% 
96 117 4.848 9.41% -208.6o/o 
91 107 3.403 6.77% -201.1% 
58 73 3.136 9.65% -94. 76o/o 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-6042-9291 Endpoint: Cell Yield 
Analyzed: 20 May-15 14:47 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep 4 Reps 

0 Negative Control 34 32 38 31 36 

1.5 39 37 33 35 

3 54 57 58 51 

6 92 80 87 88 

11.9 97 116 102 114 

23.8 97 117 96 102 

47.6 103 107 101 91 

95.2 66 73 58 63 

Graphics 

El 

'" "·' 

000-469-187-1 CETIS'M v1.8.7.16 

• 

Report Date: 

Test Code: 

20 May-15 14:48 (p 2 of 2) 

15377f j 11-4438-6249 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 

31 

• • • 

·1-> 

34 31 

• 

•.• ~l 

Analyst: __ _ QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 
T-€c\.'. cocJ 

'15331 
Start Date: lV\041 i /J l:J 
Set up by: L 1 

Sample Information: 

Sample ID: Lt_ DGI _ \A)S_ 201 '? - Ot;-01?_ \\! 

Sample Date: tJ\ C\~ I:; /I \i 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: \l:J :mo ( 
Date Initiated: 

I 

72-h IC50 (95% CL): 3t b C~s.o -42.+ JM8 IL ~ 

72-h IC50 Reference Toxicant Mean and Range: J,b.4 Ct1.b-SI .1) t11:jlL m CV(%): __ 3"'--14----

Test Results: Aloal Growth 

IC25 %1v/vl 195% CU )Cj~.2 

IC50 'folvM 195% CU ) q13 .l-

Reviewed by: Date reviewed: _ __::Jt.?::...' -=Jte_:::· o...::4h/µl_,,4~-

Version 1.1: Modified October 21, 2014 Nautilus Environmental Company !nc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

]fci<'.'. tocJ Setup by: 

Test Date/Time: 

Mll 
Le -DCl_ 'f<S_).o1t;-Ot;-0S_N 

I "JJ;:=ti-- Test Species: Pseudokirchnerie/fa subcapitata 

Iv\ lh,I \ /1 'i7 
1i~5 2 45D 

Age of Culture: b cl Culture Health: 

Average: ~4)_ .'S Culture Cell Density (c1): 

v1 = 220,000 ce11s1m1 x I eti m1 

cells/ml 

Time Zero Counts: ~--),_0 ___ .:2_::2_2-_ Average: ___ )..~I __________ _ 

No. of Cells/ml: ___ '2--'l-~X~I0~4 ______ 1nitial Density: #cells/mL.;220 µLx10µL= q17:45 112\f> / rf'.~ 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

o/a(v/v) oH Temp (11C ('Cl 

Oh 0 h Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

~ . '}, 2tO 2t) ,D }1?;.0 .'.2"\-t; J;,O i/ v v-- v 

I. I::; ~'~ 24:o I v v v v 
3.o b.~ 2+0 

I v / I V' ·'\/' 

' i,, Q :j .l 240 ' v ,/ 
,, I ,,,..-- "' 

11°1 ~ .')...- 24.0 I / 
.,.... v-· V' 

:;i.;:,.i :f,li) 240 j, I v ~ -v- ,_,..../ I ) I 

Lfj.,{, ::i.. '2i 24,0 I I / ,..,... 
,_/ I. \ 

\.-' 

9s .'1- ?\.I 24,o ,(._, ,,y ·/ '.:Lr / ,/ ~ I--· 

Initials MLl M\J hnl.1 l\J\ l..T \;,~\] \f\;~!:J \\\lJ I\!\ I..' fi'.li n0n 
Initial control pH: Well 1: ____ .,,6cc2i=.. ___ _ We112: b lS 

--~----

Final control pH: Well 1: ____ _,~"''-'(-;"'----- Well2: ___ &~·· ·~0 __ _ 
Light intensity (lux.~l: ____ ?f~l~e~o ______ _ Date measured: 

Instruments: Thermome~te~r ___ 4 __ _ pH meter ____ ".:i--___ Light meterc__..c.( ____ _ 

Sample Descriptio_n: ___ c~·~{J~O~"="---------------------------

Comments: 

Reviewed: Date reviewed: __ ~----~~{-'/~~---

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc_ 



Pseudokirchnerietta subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: ]fcM, CocJ Start Date/Time: IAN{ 1/i11 ~ l?ioob 
Work Order#: \Vi 'J.111- Termination Date: 1.11 lk~ 10(1 'i (pi 1?iwl-\ 
Sample ID: Lt. !:)c,Lw) _:J.-01'5 ·V5'v'LN Test setup by: ___ -""-t"'-:1-'-----------

%(v/v) 
Concentration Rep Count 1 Count2 Count 3 Count4 Comments Initials 

Control A 'J,'j, 111AL1 
B ~-" c ?J4-
D ?,q 
E '>/Ji 
F I 
G ' b . 
H J;Jc; 
A ?..>I 

I.VJ B ?.A. 

c 7i4 
D Ll.Q 
A l:;;.O 

3.o B .!!. :~ 

c <1 b 
D 4\S 
A :;i t:j 

b_ 1) B ti.S:!Arlll'.i 
c 4"'1-
D b4 
A lj'O I 

11.q B :i.ui I 
c 'i< I I 
D ?i % I 
A 1°? I 

j 

B i14 1: 

)>;i.% I: 
c Cit; ,, 

I 
D w:r I 
A 11-=i ~ 

I 

4=t.6 
B i).1 I 
c IO 1 I 
D I I D I 

' A l?i·~ 

qs.L- B \ \ ) I 
c 11 •• I• 

l 

D 11.l. "' 

Comments: 

Reviewed by: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchnerie//a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 07-May-15 @ 1300h 
WO#: 15377 Termination Date: 10-May-15@ 1300h 
Sample ID: lC_DC1_WS_2015-05-05_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

o/ov/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (X 104

) 

cell/ml 
Control A 38 38 37.0 mean 33.9 

B 33 33 32.0 SD 2.695896 
c 34 34 33.0 CV 7.947701 
D 39 39 38.0 
E 33 33 32.0 
F 31 31 30.0 
G 36 36 35.0 
H 35 35 34.0 

1.5 A 38 38 37.0 
B 34 34 33.0 
c 39 39 38.0 
D 40 40 39.0 

3 A 50 50 49.0 
B 47 47 46.0 
c 46 46 45.0 
D 48 48 47.0 

6 A 75 75 74.0 
B 75 75 74.0 
c 77 77 76.0 
D 64 64 63.0 

11.9 A 90 90 89.0 
B 79 79 78.0 
c 81 81 80.0 
D 88 88 87.0 

23.8 A 113 113 112.0 
B 114 114 113.0 
c 95 95 94.0 
D 107 107 106.0 

47.6 A 117 117 116.0 
B 123 123 122.0 
c 109 109 108.0 
D 110 110 109.0 

95.2 A 134 134 133.0 
B 118 118 117.0 
c 117 117 116.0 
D 122 122 121.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-3819-7494 

Analyzed: 20 May-1512:24 

Batch ID: 

Start Date: 
03-6079-6586 

07 May-15 13:00 

Ending Date: 10 May-1513:00 

Duration: 72h 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 49h (6.3 °C) 

Linear Interpolation Options 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICP!N) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 3C6CB93D 

Material: 

Source: 
Station: 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Report Date: 

Test Code: 

20 May-1512:25 (p 1 of 2) 

15377a I 01-8258-1528 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 6d 

Client: Teck Coal 

Project 

X Transform Y Transform Seed Resamples Exp 95o/o CL Method 

Log(X+1) Linear 1256765 200 

Residual Analysis 

Attribute Method 

Control Trend Mann-Kenda!! Trend 

Point Estimates 

Level % 95o/o LCL 95°/o UCL TU 

IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 

IC15 >95.2 NIA NIA <1.05 

IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-0/o Control Type Count Mean 

0 Negative Control 8 33.88 
1.5 4 36.75 
3 4 46.75 
6 4 71.75 
11.9 4 83.5 
23.8 4 106.3 
47.6 4 113.8 
95.2 4 121.8 

Cell Yield Detail 

C-11/Q Control Type Rep 1 Rep 2 

0 Negative Control 37 32 

1.5 37 33 

3 49 46 

6 74 74 

11.9 89 78 

23.8 112 113 
47.6 116 122 

95.2 133 117 

000-469-187-1 

Yes Two-Point Interpolation 

Test Stat Critical P~Value Decision(a:5%) 

0.7195 Non-significant Trend in Controls 

95o/Q LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% o/oEffect 

30 38 0.9531 2.696 7.96% o.0°1o 
33 39 1.315 2.63 7.16°/o -8.49% 

45 49 0.8539 1.708 3.65% -38.01°/o 

63 76 2.955 5.909 8.24o/o -111.8% 

78 89 2.661 5.323 6.38% -146.5% 

94 113 4.366 8.732 8.22% -213.7% 

108 122 3.276 6.551 5.76% -235.8% 

116 133 3.902 7.805 6.41% -259.4°/o 

Rep 3 Rep4 Rep 5 Rep 6 Rep? Reps 

33 38 32 30 35 34 

38 39 

45 47 

76 63 

80 87 

94 106 

108 109 

116 121 

CETIS™ v1.8.7.16 Analyst: __ _ 

a
,J,,,y,£.-v/!i" 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-3819-7494 Endpoint: Cell Yield 
Analyzed: 20 May-1512:24 Analysis: Linear Interpolation (ICP!N) 

Graphics 

---· 
' 

~ "l---r-·-------------
~ . , 

" . 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

20 May-15 12:25 (p 2 of 2) 
15377a I 01-8258-1528 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-7024-4433 

Analyzed: 20 May-1512:24 

Batch ID: 03-6079-6586 

Start Date: 07 May-15 13:00 

Ending Date: 10 May-15 13:00 

Duration: 72h 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 49h (6.3 "C) 

Data Transform 

Untransformed 

Zeta 
NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3• 
6' 
11.9' 

23.8* 
47.6' 

95.2' 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriel!a subcapitata 

Source: In-House Culture 

Code: 

Material: 

3C6CB93D 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Alt Hyp Trials Seed 

C <T NA NA 

Test Stat Critical MSD DF P-Value 

0.8727 2.526 8.322 10 0.6152 

3.908 2.526 8.322 10 0.0018 

11.5 2.526 8.322 10 <0.0001 

15.06 2.526 8.322 10 <0.0001 

21.97 2.526 8.322 10 <0.0001 

24.25 2.526 8.322 10 <0.0001 

26.67 2.526 8.322 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.7195 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 41242.6 5891.8 7 203.6 

Error 810.375 28.94197 28 
Total 42052.97 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 12.57 18.48 0.0833 
Distribution Shapiro-Wilk W Normality 0.9909 0.9166 0.9897 

Cell Yield Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Median 
0 Negative Control 8 33.88 31.62 36.13 33.5 
1.5 4 36.75 32.57 40.93 37.5 
3 4 46.75 44.03 49.47 46.5 
6 4 71.75 62.35 81.15 74 
11.9 4 83.5 75.03 91.97 83.5 
23.8 4 106.3 92.36 120.1 109 
47.6 4 113.8 103.3 124.2 112.5 
95.2 4 121.8 109.3 134.2 119 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 12:25 (p 1 of 2) 

15377a I 01-8258-1528 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 6d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

24.6°/o 1.5 3 2.121 

P-Type Decision(a:5o/o) 

GDF Non-Significant Effect 
GDF Significant Effect 
GDF Significant Effect 
GDF Significant Effect 
GDF Significant Effect 
GDF Significant Effect 
GDF Significant Effect 

Decision(a:5o/o) 
Non-significant Trend in Controls 

P-Value Decision( a: s01o) 

<0.0001 Significant Effect 

Decision{a:1 o/o) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% 

30 38 0.9531 7.96°/o 
33 39 1.315 7.16o/o 
45 49 0.8539 3.65o/o 
63 76 2.955 8.24°/o 
78 89 2.661 6.38o/o 
94 113 4.366 a.22°10 
108 122 3.276 5.76°/o 
116 133 3.902 6.41 o/o 

Analyst: __ _ 

TU 

66.67 

%Effect 

0.0% 
-8.49% 
-38.01 Ofo 

-111.8°/o 
-146.5°/o 
-213.7% 
-235.8% 
-259.4% 

&t·· 
~-v/1[ 
QA: __ _ 



CETIS Analytical Report Report Date: 20 May-15 12:25 (p 2 of 2) 

Test Code: 15377a I 01-8258-1528 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 12-7024-4433 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 20 May-15 12:24 Analysis: Parametric-Contra! vs Treatments Official Results: Yes 

Cell Yield Detail 

C~% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

0 Negative Control 37 32 33 38 32 30 35 34 

1.5 37 33 38 39 

3 49 46 45 47 

6 74 74 76 63 

11.9 89 78 80 87 

23.8 112 113 94 106 

47.6 116 122 108 109 

95.2 133 117 116 121 
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000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

StartDate: __ ._,,1J'"'-l1Cv:c...+~-'i'-'/_._l_,_l:J ___ _ 

Set up by: __ _JM,~t:;,o,:\":L------

Sample Information: 

Sample ID: 

Sample Date: 
U~-~RDSDC V.JC, )O\S-Oi:J-o)_!'i 

l\\C\,\J s /is-
Date Received: 

Sample Volume: 
tv\q~{t/I s 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: sc_12q 
Stock Solution ID: \S1:no\ 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 2\,.4- (11. b- '71.1 )Mfj /L lVl CV(%): ---'3_1f'------

Test Results: Alaal Growth 

IC25 %(v/vl 195% CU ')qt; ,l 

IC50 %1vM 195% CL) >'iS.2-

Reviewed by: Date reviewed: ~ ~ /1.5; 
I 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company !no. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/a(v/v) 

Control 

I .t; 
'1.o 
(,, u 
I) .CJ 

' :::q .'6 
""R. l 
cit:) ... 

. 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

J;.t cl<: Co ev\ Setup by: 

l(-_ i'-~D3\)C_ws_2015-0S-<Pl ... ~Testoate1Time: 
(\!\, L.J 

\'? ?i4-} Test Species: Pseudokirchnerielfa subcapitata 

Age of Culture: 1d Culture Health: 
I 

1 b)-S 2 b\;t) Average: b/i:),\ CultureCellDensity(c1): 

v1 = 220,000 cells/ml x \ GV ml 

b':)::tS 'Kl"'-f' (c1) cells/ml 

'-\ 2 p,( Average: ______ >c~( _______ _ 

____ ".}-_\~'{._~[ D~'f ______ lnitial Density: #ce11s1mL+22oµLx1oµL= OjC,4\l::j UJih/rrl~ 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

DH Temo <°C l"C\ 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

b~ '2-'t,o J-$'. v Y-t;\ij )J:; D )i;j,D v- ,.,,,-- ..,,.., ___,/ 

i,.g J.,lf': 0 
v-

. 
/ / 

' 
:+.v 'Ji'.VO 

I / / ----I v .. ' 
=+ ,)._. 2.f,v / / v 

,_,_... 

'.::l,t) J4,D I ,/ 
.,,.,- ... ,,,...- ._/' 

::i :=r 9 <t ,i7 
I v ._.,,-- ,._..-

%.t I v ..,,.~ 

J..4-,,,. I v I../' 

~:?- '4- l> <1 ~ ~ ' v" -v· \_/' ./ / 

M\..,i \~/\ l::') \IVlll Mn M\1 fv\Ll Mll !'\.A I.::/ 1111 Cl Mil 
., 

Initial control pH: Well 1: ____ ~b~l+---- we112: __ ~0~·-a1---

we112: __ __,k~-_.a+f--Final control pH: 
1,, _c

1
. 

Well 1: ____ ~v~~---

Light intensity (lux): ?;~@ 

Instruments: Thermometer 4 
Date measured: Ml!AJ\. g /is u 

pH meter J-. Light meter ___ [~----

Sample Descriptio~"'~---~~G~\..~(--------------------------

Comments: 

Reviewed: Date reviewed: __ ~----~-· ·..o/L'_N __ _ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%1v/v) 

Concentration 
Control 

3.o 

/;J.D 

Comments: 

Reviewed by: 

Pseudokirchnerie/la subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

TtcV coo.,( Start Daterrime: MC'-'4 i;fo G> 1\4oh 
\'JC?Tt Termination Date: MC'"'! 11/1c;- Q 1140[,, 

Lt-FRDSQC _ y.,;_ J.V\ 5- 05-os_rJT est set up by: ____ _,1\1\'"'"""L-'-\ ---------

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 

B ~4 
c ?ii 
D 7J I 
E ?j'.} 

G 1\ 

c 41 

A to; I 
B S4 
c 4\, l 
D 4'5 

D lo i:J 

c )l,o 

B l\b 

D C\D 

B l!i+ 
c ':';2 

c -:is 
D ~o 

Date Reviewed: ___ ~_· ___ 2_. ~J_r~-------

Version 1.0 Modified May 8, 200& Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 08-May-15 @ 1140h 
WO#: 15377 Termination Date: 11-May-15 @ 1140h 
Sample ID: lC_FRDSDC_WS_2015-05-05_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
% v/v (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 33 33 32.0 mean 32.0 

B 34 34 33.0 SD 2.203893 
c 31 31 30.0 CV 6.877396 
D 31 31 30.0 
E 37 37 36.0 
F 35 35 34.0 
G 31 31 30.0 
H 32 32 31.0 

1.5 A 33 33 32.0 
B 36 36 35.0 
c 41 41 40.0 
D 38 38 37.0 

3 A 51 51 50.0 
B 54 54 53.0 
c 46 46 45.0 
D 45 45 44.0 

6 A 75 75 74.0 
B 63 63 62.0 
c 58 58 57.0 
D 65 65 64.0 

11.9 A 97 97 96.0 
B 86 86 85.0 
c 80 80 79.0 
D 82 82 81.0 

23.8 A 108 108 107.0 
B 116 116 115.0 
c 92 92 91.0 
D 90 90 89.0 

47.6 A 83 83 82.0 
B 97 97 96.0 
c 82 82 81.0 
D 76 76 75.0 

95.2 A 73 73 72.0 
B 77 77 76.0 
c 75 75 74.0 
D 70 70 69.0 



CETIS Analytical Report Report Date: 20 May-15 14:01 (p 1 of 2) 

15377d I oo-oos1-8097 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 10-3885-9475 
Analyzed: 20 May-1513:59 

Batch ID: 12-8273-8012 

Start Date: 08 May-1511:40 

Ending Date: 11 May-1511:40 

Duration: 72h 

Sample ID: 20-4735-3291 

Sample Date: 05 May-1513:32 

Receive Date: 06 May-15 08:34 

Sample Age: 70h (6 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (lCPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 7 A0821 CB 

Material: 
Source: 
Station: 

Water Sample 
Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-05-05_N 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project 

Seed Resamples Exp 95% CL Method 

122847 200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision{a:5°/o} 
Control Trend Mann-Kendall Trend 0.7295 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

ICS >95.2 NIA NIA <1.05 NA NA 
IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
ICSO >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 8 32 30 36 0.7792 2.204 6.89% 0.0% 
1.5 4 36 32 40 1.683 3.367 9.35% -12.5% 
3 4 48 44 53 2.121 4.243 8.84% -50.0% 
6 4 64.25 57 74 3.568 7.136 11.11% -100.8% 
11.9 4 85.25 79 96 3.794 7.588 8.9% -166.4% 
23.8 4 100.5 89 115 6.292 12.58 12.52°/o -214.1% 
47.6 4 83.5 75 96 4.444 8.888 10.64% -160.9% 
95.2 4 72.75 69 76 1.493 2.986 4.11% -127.3% 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep 7 Rep 8 
0 Negative Control 32 33 30 30 36 34 30 31 

1.5 32 35 40 37 
3 50 53 45 44 

6 74 62 57 64 
11.9 96 85 79 81 
23.8 107 115 91 89 
47.6 82 96 81 75 
95.2 72 76 74 69 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-3885-9475 
Analyzed: 20 May-15 13:59 

Graphics 

• 

. ' 

, .• 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPlN) 

-·- ·• 

• 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

20 May-15 14:01 (p 2 of 2) 
15377d I 00-0051-8097 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-2147-6863 Endpoint: Cell Yield 

Analyzed: 20 May-15 14:00 Analysis: Parametric-Control vs Treatments 

Batch ID: 12-8273-8012 Test Type: Cell Growth 

Start Date: 08 May-1511:40 Protocol: EC/EPS 1/RM/25 

Ending Date: 11 May-1511:40 Species: Pseudokirchneriella subcapitata 
Duration: 72h Source: In-House Culture 

Sample ID: 20-4735-3291 Code: 7A0821CB 

Sample Date: 05 May-1513:32 Material: Water Sample 

Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 70h (6 "C) Station: LC_FRDSDC_WS_2015-05-05_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C<T NA NA 

Dunnett Multiple Comparison Test 

Control vs C-o/n Test Stat Critical MSD OF P-Value 

Negative Control 1.5 1.004 2.526 10.07 10 0.5495 
3• 4.014 2.526 10.07 10 0.0013 
6. 8.091 2.526 10.07 10 <0.0001 

11.9* 13.36 2.526 10.07 10 <0.0001 
23.8. 17.19 2.526 10.07 10 <0.0001 
47.6• 12.92 2.526 10.07 10 <0.0001 
95.2* 10.22 2.526 10.07 10 <0.0001 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.7295 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 
Between 21104.5 3014.928 7 71.16 
Error 1186.25 42.36607 28 
Total 22290.75 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 17.08 18.48 0.0169 
Distribution Shapiro-Wilk W Normality 0.9609 0.9166 0.2287 

Cell Yield Summary 

C-°!n Control Type Count Mean 95'Yo LCL 95°/n UCL Median 

0 Negative Control 8 32 30.16 33.84 31.5 
1.5 4 36 30.64 41.36 36 
3 4 48 41.25 54.75 47.5 
6 4 64.25 52.9 75.6 63 
11.9 4 85.25 73.18 97.32 83 
23.8 4 100.5 80.48 120.5 99 
47.6 4 83.5 69.36 97.64 81.5 
95.2 4 72.75 68 77.5 73 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 14:01(p1 of 2) 

15377d I 00-0051-8097 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
31.5o/o 1.5 3 2.121 66.67 

P-Type Decision{a:5°/o) 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5°/o) 

<0.0001 Significant Effect 

Decision( a: 1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% °lo Effect 

30 36 0.7792 6.89% o.0°1o 
32 40 1.683 9.35°/o -12.5% 

44 53 2.121 8.84% -50.0°/o 

57 74 3.568 11.11% -100.So/o 

79 96 3.794 8.9o/o -166.4% 

89 115 6.292 12.52% -214.1% 

75 96 4.444 10.64% -160.9% 

69 76 1.493 4.11o/o -127.3°.lii 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-2147-6863 Endpoint: Cell Yield 
Analyzed: 20 May-15 14:00 Analysis: Parametric-Contra! vs Treatments 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

0 Negative Control 32 33 30 30 36 

1.5 32 35 40 37 

3 50 53 45 44 
6 74 62 57 64 

11.9 96 85 79 81 

23.8 107 115 91 89 

47.6 82 96 81 75 

95.2 72 76 74 69 
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000-469-187-1 CETIS™ v1 .8.7.16 

• 

Report Date: 

Test Code: 

20 May-1514:01(p2 of 2) 

15377d I oo-oo51-so97 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Reps 

34 30 31 

• 
• 

• • 

• •• • .. .,,. 

... s o.o !.$ l,0 l.S 

Ro•klts 

Analyst: __ _ QA: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client Start Date: _ _..M'-"04""+-+T+~i...IS'-----
Work Order No.: Set up by: __ _,,IJl'..l.!l:<l.J _____ _ 

Sample Information: 

Sample ID: LCDCDS ir1;_110\'?-Ct:J-CCJ~N 
Sample Date: 

Date Received: 
!V\Q,~ t; (IC; 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 
L/10.,~ I /i S 

Zinc Reference Toxicant Results: 

Reference Toxicant JD: SC-11.q 
Stock Solution ID: 
Date Initiated: 

72-h ICSO (95% CL): 

72-h ICSO Reference Toxicant Mean and Range: 26.4· (11. b- IJI. I )4/L i;Vl CV(%): ----'3"-11-'-----

Test Results: Aloal Growth 

IC25 %!v/v\ 195% CL\ )l\i?.2-
ICSO %lvfv\ 195% CU )ql.j,"2-. 

Reviewed by: Date reviewed: J1..~ 4 / t.J-

Version 1. 1; Modified October 21, 2014 Nautilus Environmental Company fnc, 



Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

\fc\( loo.\ Setup by: 

Test Date/Time: 

Test Species: Pseudokirchnerielfa subcapitata 

Culture Date: ~Jl(\,lj I /lt:J Age of Culture: {Jo( Culture Health: 
I 

Culture Count: 1 4'.?i\? 2 4J5 b Average: 4.f).bJ Culture Cell Density (c1): 

v1 = 
220,000cells/mlx \bO ml Sr11L 
(c1) "\-'\).') x!O+ cells/ml 

Time Zero Counts: Average: ----~)--+j ________ _ 

No. of Cells/ml: _____ ],~\_"-_i_0_4 _____ 1nitial Density: #cells/mL+220µLx10µL= 0\14\:r C€\is/ml-

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp t°C) ("Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

b-~ 24.v 21:; 1) Jb,,O 2-4', 13 2!:], D v ..,. 
1/ v 

\' t;, lo.~ 24-o 
,_. 

~ / 
3.c =t.D 2..f: 17 v r ~ / 

b.D =J. I 24.i) I j/ ,--- --- / 

11'1' 1.v 14 D \ v ;"" v- / 
2~-~ :::r.+ 2fo I ........ ...... ,,......- / 

"'l-=t .h 'i.:t 2{v I v ,_. v _,_.... 
' 

~{~ ,_ 

~1;,2- ~.O 2fo Jr -,!/ J., 'ii / ;--· v / 

Initials Ml:l 1\1\ \ ;i IY)t) Mu vi\1.::i fv\C) l\i\ 1.:-i MlJ \V\l) ~/1\..1 

Initial control pH: Well 1: ____ ~b_-_9; ___ _ I - \) we112: ___ ~0_0 __ _ 

Final control pH: Well 1 =-----'b~· _,01'----- Well 2: ___ ib~·~(~, __ 

Light intensity (lux): 4t D 0 Date measured: 
! 

Instruments: Thermometer ~ pH meter ____ :l-___ Light meter __ -+j ___ _ 

sample Descriptio~n'~-~<:.~\f'~C~\~r_1'-'-'s,_· ~""~e~-'?1'-1-'P-'. -->V'-'C~.eS=e~l'1-~----------------
Comments: 

Reviewed: Date reviewed: ___ ~~---?j_L·~f'-'~,..---

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Pseudokirchnerie/la subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: Tf'C k_ tocJ Start Date/Time: _ _,..h .. 1[!,,=';;r) '9-_., +/+1 t+,,,..(c:_·_p~,t~r-o_h-+------
Work Order#: \ "i ?i}j Termination Date: -~l\~~~ci:;=i+J ~I,,,_, ~/~P~·-\~',:;_' +I )z+-'_D'_o_h~, ___ _ 
Sample ID: i-('j)('j)5'_1'JS_ )<>15-c~-<ii-~Test set up by: I A,!-

----~=;.---------o/o<vtv\ 
Concentration Rep Count 1 Count 2 Count3 Count 4 Comments Initials 

Control A 4-"v mll 
B '"7~ 

' c :1,"1 , ,r 'J 

D :?~ I 
E .,,.:1qt~i I 
F '.If\ l 
G 7'; }, . ~1 

,! 

'! 

H Ji [g J 
'I 

A 4:i ' ,i: 

i. tJ 
B }lj I 
c 41J I 
D 11:7 i 
A ~el !YJJl,h I 

-, B b)\4 I 
j 1) c bl i 

D 11?, ' 
I 

A •"' ".JJr'iS i 
Le B 0'1 I 

c b:l 
D '.:f4-
A ~! 

!11:'.1 B 5b 
' 

I c ' c;-
D '5 2, 
A I ci 

_),' 6 B I t-j_, 
") ' c l'.71' 

D 12!-l' 
A 11o6 ' 
B ''8 4t,b 

,51 

c I -71 
D JJi/o 
A I ?it: ' 

l] 11,),,,,, B Jlll 
c "?4-
D I '1-/v \',:."./ 

Comments: 

Reviewed by: Date Reviewed: ____ ~-~-'~_'1f_/~f-f' ______ _ 

Version 1,0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 07-May-15@ 1300h 
WO#: 15377 Termination Date: 10-May-15@ 1300h 
Sample ID: lC_DCDS_ WS_2015-05-05_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
% v/v (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 10
4

) 

cell/ml 
Control A 40 40 39.0 mean 35.2 

B 38 38 37.0 SD 3.090885 
c 32 32 31.0 CV 8.7883 
D 33 33 32.0 
E 38 38 37.0 
F 39 39 38.0 
G 33 33 32.0 
H 36 36 35.0 

1.5 A 42 42 41.0 
B 38 38 37.0 
c 45 45 44.0 
D 35 35 34.0 

3 A 63 63 62.0 
B 58 58 57.0 
c 61 61 60.0 
D 53 53 52.0 

6 A 75 75 74.0 
B 69 69 68.0 
c 62 62 61.0 
D 74 74 73.0 

11.9 A 81 81 80.0 
B 86 86 85.0 
c 95 95 94.0 
D 83 83 82.0 

23.8 A 107 107 106.0 
B 112 112 111.0 
c 132 132 131.0 
D 129 129 128.0 

47.6 A 156 156 155.0 
B 138 138 137.0 
c 131 131 130.0 
D 136 136 135.0 

95.2 A 135 135 134.0 
B 139 139 138.0 
c 134 134 133.0 
D 126 126 125.0 



CETIS Analytical Report Report Date: 20May-1513:54(p1 of 2) 

15377c I 21-0102-5878 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 02-4292-0299 

Analyzed: 20 May-1513:54 

Batch ID: 

Start Date: 

12-5093-4433 

07 May-1513:00 

Ending Date: 10 May-15 13:00 

Duration: 72h 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 50h (7.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 4BE4DOAD 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC _DCDS _ WS _2015-05-05_N 

Seed Resamples Exp 95% CL 

516634 200 Yes 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 6d 

Client: Teck Coal 

Project: 

Method 

Two-Point Interpolation 

Test Stat Critical P-Value Oecision(a:5%) 

Control Trend Mann-Kendall Trend 0.5540 Non-significant Trend in Controls 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 95o/o LCL 95o/o UCL 

IC5 >95.2 NIA NIA <1.05 NA NA 
IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
IC50 >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% 0/oEffect 

0 Negative Control 8 35.13 31 39 1.093 3.091 8.8% 0.0% 

1.5 4 39 34 44 2.198 4.397 11.27% -11.03% 

3 4 57.75 52 62 2.175 4.349 7.53% -64.41%i 

6 4 69 61 74 2.972 5.944 8.62°/o -96.44o/o 

11.9 4 85.25 80 94 3.092 6.185 7.26°/o -142.7% 
23.8 4· 119 106 131 6.178 12.36 10.38%1 -238.8% 

47.6 4 139.3 130 155 5.452 10.9 7.83% -296.4% 
95.2 4 132.5 125 138 2.723 5.447 4.11% -277.2% 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep7 Rep 8 

0 Negative Control 39 37 31 32 37 38 32 35 

1.5 41 37 44 34 

3 62 57 60 52 

6 74 68 61 73 

11.9 80 85 94 82 
23.8 106 111 131 128 

47.6 155 137 130 135 

95.2 134 138 133 125 

000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 02-4292-0299 Endpoint: Cell Yield 
Analyzed: 20 May-15 13:54 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 13:54 (p 2 of 2) 

15377c 121-0102-5878 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-5623-5728 

Analyzed: 20 May-1513:54 

Batch ID: 12-5093-4433 

Start Date: 07 May-15 13:00 

Ending Date: 10 May-1513:00 

Duration: 72h 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 50h (7.8 °C) 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-0/o 

Negative Control 1.5 
3• 

5• 
11.9* 
23.8. 
47.6. 

95.2' 

Auxiliary Tests 

Attribute Test 

Endpoint: Cell Yield 

Analysis: Parametric-Contra! vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

4BE4DOAD 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC _DCDS _ WS_ 2015-05-05 _N 

Alt Hyp Trials Seed 

C <T NA NA 

Test Stat Critical MSD OF P-Value 

0.9265 2.526 10.57 10 0.5884 

5.41 2.526 10.57 10 <0.0001 

8.099 2.526 10.57 10 <0.0001 

11.98 2.526 10.57 10 <0.0001 

20.05 2.526 10.57 10 <0.0001 

24.9 2.526 10.57 10 <0.0001 

23.28 2.526 10.57 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kenda!! Trend 0.5540 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 
Between 56531.43 8075.918 7 173.1 
Error 1306.125 46.64732 28 
Total 57837.55 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 11.53 18.48 0.1170 
Distribution Shapiro-Wilk W Normality 0.9875 0.9166 0.9495 

Cell Yield Summary 

C-0/o Control Type Count Mean 95°/o LCL 95% UCL Median 

0 Negative Control 8 35.13 32.54 37.71 36 
1.5 4 39 32 46 39 
3 4 57.75 50.83 64.67 58.5 
6 4 69 59.54 78.46 70.5 
11.9 4 85.25 75.41 95.09 83.5 
23.8 4 119 99.34 138.7 119.5 
47.6 4 139.3 121.9 156.6 136 
95.2 4 132.5 123.8 141.2 133.5 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 13:55 (p 1 of 2) 
15377c 121-0102-5878 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 6d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
30.1% 1.5 3 2.121 66.67 

P-Type Decision(a:5%) 

GDF Non-Significant Effect 
GDF Significant Effect 
CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{a:5o/o) 

Non-significant Trend in Controls 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Decision{a:1%) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CV0/o %Effect 

31 39 1.093 8.8% O.Oo/o 
34 44 2.198 11.27°/c -11.03% 

52 62 2.175 7.53% -64.41% 

61 74 2.972 8.62% -96.44% 

80 94 3.092 7.26% -142.7% 

106 131 6.178 10.38% -238.8°/o 
130 155 5.452 7.83% -296.4% 

125 138 2.723 4.11°/o -277.2°/o 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-5623-5728 Endpoint: Cell Yield 
Analyzed: 20 May-15 13:54 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps 
0 Negative Control 39 37 31 32 37 
1.5 41 37 44 34 

3 62 57 60 52 

6 74 68 61 73 

11.9 80 85 94 82 
23.8 106 111 131 128 

47.6 155 137 130 135 

95.2 134 138 133 125 

Graphics 
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000-469-187-1 CET!S™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 13:55 (p 2 of 2) 

15377c 121-0102-5878 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 

38 32 35 

• 
• 

• 
•• 

• • 

,, ,, 1.> M <-> 

Analyst: __ _ QA: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

. I "J2=n· 
Start Date: tv\OI.~ '0/15 
Set up by: \\A tr 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC..11.°' 
Stock Solution ID: 
Date Initiated: 

72-h IC50 (95% CL): 

72-h ICSO Reference Toxicant Mean and Range: 2\,.4- (1;i. b- \;;"I.I J,llll;j /L :tvi CV(%): _ __:3:..q.:__ __ _ 

Test Results: Alaal Growth 

IC25 'folv/v\ 195% CU )C\~.::i. 

IC50 %1v/v\ 195% CU >l1i::J,2. 

Reviewed by: Date reviewed: __ ~=-·-~~4~(..,1£~-

Version 1.1; Modified October 21, 2014 Nautl!us Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/o(VIV) 

Control 

\.bi 
3:--o 
b.u 
\\ 0 
)-~ '6 
4q.k, 
11t; 2-

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

·\~ct C,oa,( Setup by: 

Test Date/Time: L-f_j f.l?_wS-:lv 1'5-~ ~ -'1>6_ N 
1~1~3-- Test Species: Pseudokirchnerie/fa subcapitata 

Age of Culture: _""f~d~_Culture Health: 

Average: Culture Cell Density {c1): 

ml 

cells/ml 

~--"J._i __ ~2_:l-~I- Average: __ J-~I ___________ _ 

_____ J._1~><~1-~0_4 _____ 1nma1 Density: #cells/ml+ 220 µL x 10 µL = tf t;! 4i:J C{·\.t1 /ml 
Water Quality Incubator .Temperature 

Microplates rotated 2X per day? 
pH Temp (°C ~oC) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

t.0 2"'f.v )I::), 0 J."tl0 )17,S) )'j.0 v ,/ ,/ v 
6 Li ).4,o I .......- ....--- ,/ v I i 

:::f. 6 ).f;D ,,.,, ,.,,, ,,/ ,_,_...-

::+.?> J.4,v I '-"' v 
...,.,... 

,/ 

i-.t:; 2."\-,.1) ,,...... ,_,,, ./ v 
=! .1:- 24. i) I .,,-- v· ;./ {./ 

i- .°i :Z.<f,o I I 
,...,.... v v .,,--

J.,. ' 'J j, ,/ ,/ v ?) .-:i.- 24.v 
__... _.,/ 

fif\ Ll ~111:1 l\!\ll i\'I~ tJ\tl 1v\Ll H,\L1 \\i\ti MC"'\ Will 

Initial control pH: Well 1: ____ b~·-31----- Well 2: ___ b~.9~--
Final control pH: Well 1: ____ "'h~·-"1----- Well 2: ___ ~b_.--l]--

Light intensity (lux~): ___ ?J~~~SD_.~--'------- Date measured: 

Instruments: Thermome~te~r ___ 4~-- pH meter ___ )-____ Light meter I 

Sample Description~=---~C~\~f=~lf __________________________ _ 

Comments: 

Reviewed: Date reviewed: __ ~~=~~-·2-o_/f--C!-\,,_ __ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc 



Client: 

Work Order#: 

Sample ID: 
%1v/v) 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

le C \:'. CO cJ Start Date/Time: -~M'"'"Q,~aj+-'"6~/i_l_'J..,Q~p~D-"...,~~----
1Cj1J 1 "t Termination Date: ---'l\!"'~-'°'+'1 ~\ l_/'"'"/""\i"~Q=' --"I )-~ov~h~----

\,C_ LCCj _lfiS,-)C \5'- ot;-oLtJ Test set up by: ____ "'-"'L:""----------

Concentration Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
Control A );? 

B li2-
c kl 

G Ji? 
H '14 I 
A b\ 
B 1,,7, 

C :fD 
D bo 
A 2A 

3.o B ?;/ 
c Ill 

i 

D '1-b 
A [2D 

D \O\S 
A \:l-/ 

l I q B 17,0 
C \IO 

A \Ii' ', 

B fL-4 
c I\ I 
D \\4 

D L,c; 

A ·-:2, 

B "t I ' I 

D •-I<> 

Comments: 

Reviewed by: 

Version 1,0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchnerie//a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 08-May-15 @ 1200h 
WO#: 15377 Termination Date: 11-May-15@ 1200h 
Sample ID: lC _lC5_ WS_2015-05-06_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
o/o v/v (x 104

) (x 104
) (X 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 33 33 32.0 mean 33.3 

B 32 32 31.0 SD 3.011881 
c 41 41 40.0 CV 9.045923 
D 33 33 32.0 
E 36 36 35.0 
F 32 32 31.0 
G 33 33 32.0 
H 34 34 33.0 

1.5 A 61 61 60.0 
B 63 63 62.0 
c 70 70 69.0 
D 60 60 59.0 

3 A 84 84 83.0 
B 81 81 80.0 
c 81 81 80.0 
D 76 76 75.0 

6 A 120 120 119.0 
B 109 109 108.0 
c 93 93 92.0 
D 108 108 107.0 

11.9 A 121 121 120.0 
B 130 130 129.0 
c 110 110 109.0 
D 108 108 107.0 

23.8 A 117 117 116.0 
B 124 124 123.0 
c 111 111 110.0 
D 114 114 113.0 

47.6 A 85 85 84.0 
B 97 97 96.0 
c 88 88 87.0 
D 95 95 94.0 

95.2 A 83 83 82.0 
B 71 71 70.0 
c 75 75 74.0 
D 66 66 65.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-4163-8071 

Analyzed: 20 May-15 12:33 

Batch ID: 

Start Date: 

08-1217-8386 

08 May-1512:00 

Ending Date: 11 May-1512:00 

Duration: 72h 

Sample ID: 11-8749-7839 

Sample Date: 05 May-15 14:02 

Receive Date: 06 May-15 08:34 

Sample Age: 70h (6.8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1} Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

791042 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95o/o LCL 950/o UCL TU 

IC5 59.45 53.3 89.68 1.682 

IC10 74.18 59.96 

IC15 6.9 NIA 1.081 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 

IC40 >95.2 NIA NIA <1.05 

IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-°lo Control Type Count Mean 

0 Negative Control 8 33.25 
1.5 4 62.5 

3 4 79.5 
6 4 106.5 
11.9 4 116.3 
23.8 4 115.5 
47.6 4 90.25 
95.2 4 72.75 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 

0 Negative Control 32 31 

1.5 60 62 

3 83 80 

6 119 108 

11.9 120 129 

23.8 116 123 

47.6 84 96 

95.2 82 70 

000-469-187 -1 

Cell Yield 

Linear Interpolation (ICPIN} 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 

In-House Culture 

46C7C76F 

Water Sample 

Teck Coal (TECK COAL} 

LC_LC5_WS_2015-05-06_N 

Report Date: 

Test Code: 

20May-1513:50(p1of2) 

15377b I 12-5826-8431 

Nautilus Environmental 

CETtS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95°/o CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P·Value Decision(a:5%) 

0.9122 Non-significant Trend in Controls 

95% LCL 950/o UCL 

1.115 6 11\\,~ 

NA 1.668 ) Dis.1 •/. {v /<) l'IH:i 
NA 1.495 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% °lo Effect 

31 40 1.065 3.012 9.06% 0.0% 

59 69 2.255 4.509 7.22o/o -87.97% 

75 83 1.658 3.317 4.17% -139.1% 

92 119 5.545 11.09 10.41% -220.3% 

107 129 5.121 10.24 8.81% -249.6% 

110 123 2.784 5.568 4.82% -247.4% 

84 96 2.839 5.679 6.29% -171.4°/o 

65 82 3.591 7.182 9.87% -118.8% 

Rep 3 Rep4 Rep 5 Reps Rep? Rep 8 

40 32 35 31 32 33 

69 59 

80 75 

92 107 

109 107 

110 113 

87 94 

74 65 

CETIS'M v1.8.7.16 Analyst: __ _ 

tbJ:-_/ 
dvwz-2i£.f" 

QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-4163-8071 
Analyzed: 20 May-15 12:33 

Graphics 

" . 

000-469-187-1 

fl 

' 

j>- -·•. 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

'" 

CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

20 May-15 13:50 (p 2 of 2) 
15377b I 12-5826-8431 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

r&t· 
Jvt t<Jl 1--/ 1 { 

Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-5688-7537 Endpoint: Cell Yield 
Analyzed: 20 May-15 12:33 Analysis: Parametric-Control vs Treatments 

Batch ID: 08-1217-8386 Test Type: Cell Growth 

Start Date: 08 May-1512:00 Protocol: EC/EPS 1/RM/25 

Ending Date: 11 May-1512:00 Species: Pseudokirchneriella subcapitata 

Duration: 72h Source: In-House Culture 

Sample ID: 11-8749-7839 Code: 46C7C76F 

Sample Date: 05 May-1514:02 Material: Water Sample 

Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 70h (6.8 "C) Station: LC_LC5_WS_2015-05-06_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C<T NA NA 

Dunnett Multiple Comparison Test 

Control vs C¥o/o Test Stat Critical MSD OF P-Value 

Negative Control 1.5* 7.34 2.526 10.07 10 <0.0001 
3• 11.61 2.526 10.07 10 <0.0001 

6' 18.38 2.526 10.07 10 <0.0001 
11.9* 20.83 2.526 10.07 10 <0.0001 

23.8' 20.64 2.526 10.07 10 <0.0001 
47.6' 14.3 2.526 10.07 10 <0.0001 
95.2* 9.912 2.526 10.07 10 <0.0001 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.9122 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 32400.55 4628.651 7 109.3 
Error 1185.75 42.34821 28 
Total 33586.3 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 10.99 18.48 0.1389 
Distribution Shapiro-Wilk W Normality 0.9801 0.9166 0.7486 

Cell Yield Summary 

C-0/o Control Type Count Mean 95% LCL 95o/o UCL Median 

0 Negative Control 8 33.25 30.73 35.77 32 
1.5 4 62.5 55.32 69.68 61 
3 4 79.5 74.22 84.78 80 
6 4 106.5 88.85 124.1 107.5 
11.9 4 116.3 99.95 132.5 114.5 
23.8 4 115.5 106.6 124.4 114.5 
47.6 4 90.25 81.21 99.29 90.5 
95.2 4 72.75 61.32 84.18 72 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 May-1513:50 (p 1 of 2) 

15377b I 12-5826-8431 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
<1.5 1.5 NA >66.67 

P-Type Decision(a:5%) 

CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 

Decision(a:5%) 
Non-significant Trend in Controls 

P-Value Decision(a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Norma! Distribution 

Min Max Std Err CV0/o %Effect 

31 40 1.065 9.06o/o 0.0% 
59 69 2.255 7 .22o/o -87.97°/o 

75 83 1.658 4.17% -139.1%1 
92 119 5.545 10.41% -220.3°/a 
107 129 5.121 8.81o/o -249.6°/o 
110 123 2.784 4.82% -247.4% 
84 96 2.839 6.29% -171.4% 
65 82 3.591 9.87% -118.8% 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-5688-7537 Endpoint: Cell Yield 
Analyzed: 20 May-1512:33 Analysis: Parametric-Contra! vs Treatments 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep4 Rep5 
0 Negative Control 32 31 40 32 35 
1.5 60 62 69 59 

3 83 80 80 75 
6 119 108 92 107 
11.9 120 129 109 107 
23.8 116 123 110 113 

47.6 84 96 87 94 
95.2 82 70 74 65 

Graphics 

El 
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000-469-187-1 CETIS'M v1.8.7.16 

• 

Report Date: 

Test Code: 

20 May-1513:50 (p 2 of 2) 

15377b 112-5826-8431 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep 8 
31 32 33 

• 
• 

• • 

Analyst:. __ _ QA: __ _ 



 

APPENDIX E – Analytical Chemistry 



GH_ER2 (0200378)

statistic sample_date ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D) ARSENIC (T) BARIUM (D) BARIUM (T)

4/14/2015 < 0.0030 0.0332 < 0.00010 < 0.00010 < 0.00010 0.00013 0.0483 0.0496

4/14/2015 < 0.0030 0.0097 < 0.00010 < 0.00010 < 0.00010 0.00010 0.0509 0.0498

4/21/2015 < 0.0030 0.0452 < 0.00010 < 0.00010 < 0.00010 0.00013 0.0486 0.0475

4/28/2015 < 0.0030 0.0308 < 0.00010 < 0.00010 < 0.00010 0.00011 0.0467 0.0478

5/5/2015 < 0.0030 0.0761 < 0.00010 < 0.00010 0.00011 0.00016 0.0462 0.0476

5/12/2015 < 0.0030 0.0432 < 0.00010 < 0.00010 0.00010 0.00014 0.0446 0.0449

5/19/2015 < 0.0030 0.0590 < 0.00010 < 0.00010 0.00011 0.00016 0.0448 0.0450

5/26/2015 < 0.0030 0.203 < 0.00010 < 0.00010 0.00013 0.00023 0.0397 0.0432

6/2/2015 0.0062 0.540 < 0.00010 < 0.00010 0.00012 0.00053 0.0350 0.0444

6/9/2015 0.230 0.773 < 0.00010 < 0.00010 0.00032 0.00050 0.0415 0.0423

6/16/2015 < 0.0030 0.0652 < 0.00010 < 0.00010 0.00010 0.00017 0.0383 0.0394

6/23/2015 < 0.0030 0.0281 < 0.00010 < 0.00010 0.00010 0.00014 0.0387 0.0383

6/30/2015 0.0043 0.351 < 0.00010 < 0.00010 0.00010 0.00027 0.0377 0.0408

Average Sample Result 0.020808 0.17365 0.00010000 0.00010000 0.00012231 0.00021308 0.043154 0.044662

Exceedance Count 1 0 0 0 0 0 0 0

Maximum Sample Result 0.23 0.773 0.0001 0.0001 0.00032 0.00053 0.0509 0.0498

Minimum Sample Result 0.003 0.0097 0.0001 0.0001 0.0001 0.0001 0.035 0.0383

Sample Count 13 13 13 13 13 13 13 13

Sample Range 0.22700 0.76330 0.0000 0.0000 0.00022000 0.00043000 0.015900 0.011500

Std Deviation 0.062861 0.23838 0.0000 0.0000 0.000060160 0.00014191 0.0049757 0.0037456

Std Error 0.017435 0.066114 0.0000 0.0000 0.000016685 0.000039360 0.0013800 0.0010388



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D) BORON (T) BROMIDE (D) CADMIUM (D)

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000051

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000056

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000060

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000059

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000052

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000084

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000872

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000067

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000067

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000069

0.00010000 0.00010000 0.000050000 0.000050000 0.010000 0.010000 0.050000 0.000012208

0 0 0 0 0 0 0 0

0.0001 0.0001 5e-005 5e-005 0.01 0.01 0.05 8.72e-005

0.0001 0.0001 5e-005 5e-005 0.01 0.01 0.05 5e-006

13 13 13 13 13 13 13 13

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.000082200

0.0000 0.0000 0.0000 0.0000 2.6885E-10 2.6885E-10 0.0000000010754 0.000022555

0.0000 0.0000 0.0000 0.0000 7.4565E-11 7.4565E-11 2.9826E-10 0.0000062556



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T)

0.0000102 55.5 1.01 < 1.0 0.00024 0.00034

< 0.0000050 50.9 0.92 < 1.0 0.00027 0.00034

0.0000108 51.6 1.10 1.1 0.00021 0.00034

0.0000085 50.9 0.94 < 1.0 0.00019 0.00031

0.0000155 48.2 0.84 1.0 0.00022 0.00037

0.0000113 49.6 1.24 1.1 0.00022 0.00034

0.0000171 49.9 1.30 1.5 0.00019 0.00214

0.0000309 46.9 1.26 1.2 0.00013 0.00061

0.0000950 49.7 1.46 < 1.0 0.00022 0.00149

0.0000964 45.8 < 0.50 0.00064 0.00185

0.0000140 45.7 0.88 1.2 0.00021 0.00062

0.0000086 43.1 0.69 1.2 0.00025 0.00026

0.0000270 42.7 0.72 1.1 0.00021 0.00073

0.000026946 48.500 1.0300 1.0692 0.00024615 0.00074923

0 0 0 0 0 0

9.64e-005 55.5 1.46 1.5 0.00064 0.00214

5e-006 42.7 0.69 0.5 0.00013 0.00026

13 13 12 13 13 13

0.000091400 12.800 0.77000 1.0000 0.00051000 0.0018800

0.000031372 3.5977 0.24320 0.22130 0.00012299 0.00064402

0.0000087012 0.99782 0.070205 0.061378 0.000034110 0.00017862



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N) COPPER (D) COPPER (T)

< 0.00010 < 0.00010 238.9 330 < 0.00050 < 0.00050

< 0.00010 < 0.00010 322 < 0.00050 < 0.00050

< 0.00010 < 0.00010 248.2 321 < 0.00050 < 0.00050

< 0.00010 < 0.00010 244.4 321 < 0.00050 < 0.00050

< 0.00010 < 0.00010 254.5 303 < 0.00050 < 0.00050

< 0.00010 < 0.00010 309 300 < 0.00050 < 0.00050

< 0.00010 < 0.00010 307 289 < 0.00050 < 0.00050

< 0.00010 0.00010 276 270 < 0.00050 < 0.00050

< 0.00010 0.00036 217.3 253 < 0.00050 0.00117

0.00023 0.00033 206.6 256 0.00065 0.00104

< 0.00010 < 0.00010 224.7 254 < 0.00050 < 0.00050

< 0.00010 < 0.00010 225.2 286 < 0.00050 < 0.00050

< 0.00010 0.00017 215.8 270 < 0.00050 0.00053

0.00011000 0.00014308 247.30 290.38 0.00051154 0.00059538

0 0 0 0 0 0

0.00023 0.00036 309 330 0.00065 0.00117

0.0001 0.0001 206.6 253 0.0005 0.0005

13 13 12 13 13 13

0.00013000 0.00026000 102.40 77.000 0.00015000 0.00067000

0.000036056 0.000091868 34.211 28.064 0.000041603 0.00022787

0.000010000 0.000025480 9.8758 7.7836 0.000011538 0.000063201



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N) IRON (D) IRON (T) LEAD (D)

11.41 0.156 184 < 0.010 0.032 < 0.000050

0.158 174 < 0.010 0.015 < 0.000050

11.48 0.161 177 < 0.010 0.051 < 0.000050

11.39 0.152 171 < 0.010 0.032 < 0.000050

11.53 0.153 160 < 0.010 0.066 < 0.000050

10.19 0.159 167 < 0.010 0.046 < 0.000050

10.28 0.159 164 < 0.010 0.101 < 0.000050

9.34 0.148 150 < 0.010 0.220 < 0.000050

10.24 0.153 141 < 0.010 0.842 < 0.000050

9.64 0.149 163 0.315 0.884 0.000440

8.74 0.151 151 < 0.010 0.077 < 0.000050

9.39 0.152 149 < 0.010 0.037 < 0.000050

9.53 0.157 143 < 0.010 0.302 < 0.000050

10.263 0.15446 161.08 0.033462 0.20808 0.000080000

0 0 0 0 0 0

11.53 0.161 184 0.315 0.884 0.00044

8.74 0.148 141 0.01 0.015 5e-005

12 13 13 13 13 13

2.7900 0.013000 43.000 0.30500 0.86900 0.00039000

0.97874 0.0041355 13.518 0.084592 0.30222 0.00010817

0.28254 0.0011470 3.7493 0.023462 0.083820 0.000030000



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T) MERCURY (D)

< 0.000050 0.0015 0.0015 12.7 0.00262 0.00459 < 0.0000050

< 0.000050 0.0016 0.0016 11.4 0.00275 0.00340 < 0.0000050

< 0.000050 0.0017 0.0018 11.5 0.00283 0.00484 < 0.0000050

< 0.000050 0.0017 0.0016 11.4 0.00328 0.00509 < 0.0000050

< 0.000050 0.0017 0.0016 10.8 0.00327 0.00594 < 0.0000050

< 0.000050 0.0016 0.0015 11.6 0.00311 0.00548 < 0.0000050

0.000053 0.0018 0.0020 10.8 0.00273 0.00694 0.0000073

0.000155 0.0013 0.0019 9.98 0.00235 0.0133 < 0.0000050

0.000598 0.0013 0.0022 9.92 0.00093 0.0475 < 0.0000050

0.000542 0.0014 0.0022 9.24 0.0509 0.0486 < 0.0000050

0.000064 0.0016 0.0014 9.70 0.00311 0.00786 < 0.0000050

< 0.000050 0.0013 0.0014 9.17 0.00308 0.00515 < 0.0000050

0.000216 0.0013 0.0020 8.78 0.00218 0.0136 < 0.0000050

0.00015215 0.0015231 0.0017462 10.538 0.0063954 0.013253 0.0000051769

0 0 0 0 0 0 0

0.000598 0.0018 0.0022 12.7 0.0509 0.0486 7.3e-006

5e-005 0.0013 0.0014 8.78 0.00093 0.0034 5e-006

13 13 13 13 13 13 13

0.00054800 0.00050000 0.00080000 3.9200 0.049970 0.045200 0.0000023000

0.00019268 0.00018328 0.00028756 1.1688 0.013387 0.015760 0.00000063791

0.000053439 0.000050831 0.000079756 0.32417 0.0037128 0.0043710 0.00000017692



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T) NITRATE NITROGEN (NO3), AS N (N)

< 0.0000050 0.000900 0.000946 < 0.00050 < 0.00050 0.0972

< 0.0000050 0.000908 0.000919 < 0.00050 < 0.00050 0.0869

< 0.0000050 0.000912 0.000906 < 0.00050 < 0.00050 0.0869

< 0.0000050 0.000920 0.000946 < 0.00050 < 0.00050 0.0897

< 0.0000050 0.000918 0.000936 < 0.00050 < 0.00050 0.0856

< 0.0000050 0.00101 0.00101 < 0.00050 < 0.00050 0.0742

< 0.0000050 0.000982 0.00102 < 0.00050 < 0.00050 0.0673

< 0.0000050 0.000914 0.000891 < 0.00050 0.00055 0.0945

< 0.0000050 0.000863 0.000967 < 0.00050 0.00168 0.0817

< 0.0000050 0.000451 0.000888 0.00113 0.00168 0.0691

< 0.0000050 0.000929 0.00104 < 0.00050 < 0.00050 0.0563

< 0.0000050 0.000943 0.000885 < 0.00050 < 0.00050 0.0464

< 0.0000050 0.000857 0.000831 < 0.00050 0.00069 0.0478

0.0000050000 0.00088515 0.00093731 0.00054846 0.00070000 0.075662

0 0 0 0 0 0

5e-006 0.00101 0.00104 0.00113 0.00168 0.0972

5e-006 0.000451 0.000831 0.0005 0.0005 0.0464

13 13 13 13 13 13

0.0000 0.00055900 0.00020900 0.00063000 0.0011800 0.050800

9.2825E-14 0.00013681 0.000060298 0.00017473 0.00043812 0.017142

2.5745E-14 0.000037944 0.000016724 0.000048462 0.00012151 0.0047543



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N) ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N)

< 0.0010 < 0.0050 < 0.0010 8.21 8.38

< 0.0010 < 0.0050 < 0.0010 8.30

< 0.0010 < 0.0050 < 0.0010 8.13 8.48

< 0.0010 < 0.0050 < 0.0010 8.51 8.43

< 0.0010 < 0.0050 < 0.0010 7.98 8.30

< 0.0010 < 0.0050 < 0.0010 8.15 8.30

< 0.0010 < 0.0050 < 0.0010 8.39 8.37

< 0.0010 0.0140 0.0014 8.21 8.29

< 0.0010 < 0.0050 0.0015 7.99 8.36

< 0.0010 0.0013 8.19 8.30

< 0.0010 < 0.0050 0.0015 8.27 8.27

< 0.0010 < 0.0050 < 0.0010 8.21 8.32

< 0.0010 < 0.0050 < 0.0010 8.15 8.29

0.0010000 0.0057500 0.0011308 8.1992 8.3377

0 0 0 0 0

0.001 0.014 0.0015 8.51 8.48

0.001 0.005 0.001 7.98 8.27

13 12 13 12 13

0.0000 0.0090000 0.00050000 0.53000 0.21000

0.0000 0.0025981 0.00020970 0.14768 0.062737

0.0000 0.00075000 0.000058160 0.042631 0.017400



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T) SODIUM (T)

0.0034 0.339 0.855 0.912 < 0.000010 < 0.000010 0.703

< 0.0020 0.338 0.907 0.924 < 0.000010 < 0.000010 0.671

0.0022 0.403 0.945 0.914 < 0.000010 < 0.000010 0.796

0.0042 0.347 0.808 0.868 < 0.000010 < 0.000010 0.716

0.0080 0.367 0.787 0.87 < 0.000010 < 0.000010 0.726

0.0051 0.358 0.769 0.791 < 0.000010 < 0.000010 0.722

0.0069 0.354 0.765 0.777 < 0.000010 < 0.000010 0.799

0.0206 0.431 0.601 0.659 < 0.000010 < 0.000010 0.718

0.0810 0.576 0.609 0.637 < 0.000010 0.000019 0.567

0.654 0.578 0.579 < 0.000010 0.000016 0.466

< 0.0020 0.367 0.656 0.695 < 0.000010 < 0.000010 0.566

< 0.0020 0.335 0.616 0.628 < 0.000010 < 0.000010 0.511

0.0022 0.483 0.54 0.611 < 0.000010 < 0.000010 0.481

0.011633 0.41169 0.72585 0.75885 0.000010000 0.000011154 0.64938

0 0 0 0 0 0 0

0.081 0.654 0.945 0.924 1e-005 1.9e-005 0.799

0.002 0.335 0.54 0.579 1e-005 1e-005 0.466

12 13 13 13 13 13 13

0.079000 0.31900 0.40500 0.34500 0.0000 0.0000090000 0.33300

0.022462 0.10093 0.13354 0.12931 1.8565E-13 0.0000028823 0.11633

0.0064842 0.027992 0.037037 0.035864 5.1490E-14 0.00000079941 0.032263



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D) TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T)

0.214 0.223 20.9 4.3 < 0.000010 < 0.000010

0.208 0.214 20.5 < 0.000010 < 0.000010

0.216 0.213 20.1 6.1 < 0.000010 < 0.000010

0.205 0.206 19.1 5.4 < 0.000010 < 0.000010

0.200 0.210 17.7 3.8 < 0.000010 < 0.000010

0.211 0.215 17.6 4.17 < 0.000010 < 0.000010

0.202 0.207 17.2 4.76 < 0.000010 < 0.000010

0.198 0.223 13.4 5.68 < 0.000010 0.000012

0.188 0.196 13.2 6.5 < 0.000010 0.000032

0.190 0.190 12.4 9.4 0.000013 0.000032

0.192 0.204 13.9 8.9 < 0.000010 < 0.000010

0.192 0.188 14.1 8.9 < 0.000010 < 0.000010

0.184 0.188 13.7 11 < 0.000010 0.000012

0.20000 0.20592 16.446 6.5758 0.000010231 0.000013692

0 0 0 0 0 0

0.216 0.223 20.9 11 1.3e-005 3.2e-005

0.184 0.188 12.4 3.8 1e-005 1e-005

13 13 13 12 13 13

0.032000 0.035000 8.5000 7.2000 0.0000030000 0.000022000

0.010400 0.012237 3.1071 2.3882 0.00000083205 0.0000081587

0.0028845 0.0033939 0.86177 0.68942 0.00000023077 0.0000022628



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TIN (D) TIN (T) TITANIUM (D) TITANIUM (T) TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N)

< 0.00010 < 0.00010 < 0.010 < 0.010 192

< 0.00010 < 0.00010 < 0.010 < 0.010 180

< 0.00010 < 0.00010 < 0.010 < 0.010 180

< 0.00010 < 0.00010 < 0.010 < 0.010 184

< 0.00010 < 0.00010 < 0.010 < 0.010 191

< 0.00010 < 0.00010 < 0.010 < 0.010 184

< 0.00010 < 0.00010 < 0.010 < 0.010 188

< 0.00010 < 0.00010 < 0.010 < 0.010 161

< 0.00010 < 0.00010 < 0.010 < 0.010 153

< 0.00010 < 0.00010 0.012 0.015

< 0.00010 < 0.00010 < 0.010 < 0.010 162

< 0.00010 < 0.00010 < 0.010 < 0.010 154

< 0.00010 < 0.00010 < 0.010 < 0.010 171

0.00010000 0.00010000 0.010154 0.010385 175.00

0 0 0 0 0

0.0001 0.0001 0.012 0.015 192

0.0001 0.0001 0.01 0.01 153

13 13 13 13 12

0.0000 0.0000 0.0020000 0.0050000 39.000

0.0000 0.0000 0.00055470 0.0013868 14.245

0.0000 0.0000 0.00015385 0.00038462 4.1121



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T) TOTAL SUSPENDED SOLIDS, LAB (N)

< 0.050 0.89 2.1

0.078 0.64 < 1.0

0.086 1.10 2.6

< 0.050 1.13 1.9

0.067 1.80 4.4

0.093 1.38 3.2

0.065 1.09 5.4

0.126 1.55 13.8

0.163 2.80 51.9

65.9

< 0.050 0.86 6.8

< 0.050 0.70 3.5

0.066 0.84 16.8

0.078667 1.2317 13.792

0 0 0

0.163 2.8 65.9

0.05 0.64 1

12 12 13

0.11300 2.1600 64.900

0.034880 0.60263 20.755

0.010069 0.17396 5.7564



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

0.73 0.000757 0.000789 < 0.00050 < 0.00050 < 0.0030 < 0.0030

0.42 0.000792 0.000808 < 0.00050 < 0.00050 < 0.0030 < 0.0030

1.03 0.000807 0.000799 < 0.00050 < 0.00050 < 0.0030 < 0.0030

0.96 0.000788 0.000805 < 0.00050 < 0.00050 < 0.0030 < 0.0030

3.89 0.000785 0.000778 < 0.00050 0.00051 < 0.0030 < 0.0030

1.07 0.000793 0.000802 < 0.00050 < 0.00050 < 0.0030 < 0.0030

2.59 0.000814 0.000824 < 0.00050 < 0.00050 < 0.0030 < 0.0030

10.4 0.000681 0.000732 < 0.00050 0.00106 < 0.0030 0.0030

26.5 0.000655 0.000743 < 0.00050 0.00250 < 0.0030 0.0079

27.4 0.000663 0.000690 0.00129 0.00330 0.0043 0.0077

2.90 0.000661 0.000695 < 0.00050 < 0.00050 < 0.0030 < 0.0030

0.73 0.000625 0.000604 < 0.00050 < 0.00050 < 0.0030 < 0.0030

9.99 0.000577 0.000593 < 0.00050 0.00141 < 0.0030 < 0.0030

6.8162 0.00072292 0.00074323 0.00056077 0.00098308 0.0031000 0.0037385

0 0 0 0 0 0 0

27.4 0.000814 0.000824 0.00129 0.0033 0.0043 0.0079

0.42 0.000577 0.000593 0.0005 0.0005 0.003 0.003

13 13 13 13 13 13 13

26.980 0.00023700 0.00023100 0.00079000 0.0028000 0.0013000 0.0049000

9.5377 0.000081125 0.000077267 0.00021911 0.00091050 0.00036056 0.0018030

2.6453 0.000022500 0.000021430 0.000060769 0.00025253 0.00010000 0.00050007



LC_LC3 (200337)

statistic sample_date ALKALINITY, 

TOTAL (As CaCO3) 

(N)

ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D) ARSENIC (T)

4/6/2015 214 < 0.0030 0.0085 0.34 0.35 0.15 0.16

4/13/2015 214 < 0.0030 0.0089 0.34 0.34 0.13 0.15

4/20/2015 < 1.0 < 0.0030 < 0.0030 < 0.10 < 0.10 < 0.10 < 0.10

4/20/2015 199 < 0.0030 0.0102 0.33 0.33 0.14 0.22

4/27/2015 163 < 0.0030 0.0091 0.32 0.31 0.15 0.17

4/28/2015 143 < 0.0030 0.0144 0.31 0.30 0.11 0.19

4/29/2015 186 < 0.0030 0.0123 0.30 0.34 0.11 0.13

4/30/2015

5/5/2015 168 < 0.0030 0.0108 0.29 0.30 0.13 0.15

5/11/2015 193 < 0.0030 0.0061 0.26 0.31 0.12 0.15

5/19/2015 182 < 0.0030 0.0072 0.28 0.30 0.12 0.13

5/26/2015 132

145

< 0.0030

< 0.0030

0.0081

0.0096

0.34

0.33

0.35

0.35

0.11

0.10

0.13

0.12

6/2/2015 143 < 0.0030 0.0087 0.32 0.31 0.12 0.14

6/2/2015 149 < 0.0030 0.0113 0.32 0.31 0.11 0.15

6/8/2015 155 < 0.0030 0.0072 0.29 0.32 0.13 0.13

6/16/2015 177

175

< 0.0030

< 0.0030

0.0052

0.0051

0.29

0.27

0.29

0.31

0.13

0.12

0.15

0.15

6/16/2015

6/23/2015 < 1.0

173

< 0.0030

< 0.0030

< 0.0030

0.0065

< 0.10

0.28

< 0.10

0.29

< 0.10

0.12

< 0.10

0.13

6/30/2015 188 < 0.0030 0.0063 0.33 0.33 0.12 0.15

Average Sample Result 155.05 0.0030000 0.0080750 0.28700 0.29700 0.12100 0.14500

Exceedance Count 0 0 0 0 0 0 0

Maximum Sample Result 214 0.003 0.0144 0.34 0.35 0.15 0.22

Minimum Sample Result 1 0.003 0.003 0.1 0.1 0.1 0.1

Sample Count 20 20 20 20 20 20 20

Sample Range 213.00 0.0000 0.011400 0.24000 0.25000 0.050000 0.12000

Std Deviation 57.559 0.0000 0.0029426 0.068449 0.070120 0.014832 0.027625

Std Error 12.871 0.0000 0.00065798 0.015306 0.015679 0.0033166 0.0061772



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.0607 0.0618 < 0.10 < 0.10 < 0.000050 < 0.000050 0.014

0.0686 0.0691 < 0.10 < 0.10 < 0.000050 < 0.000050 0.017

< 0.000050 < 0.000050 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.0666 0.0661 < 0.10 < 0.10 < 0.000050 < 0.000050 0.014

0.0393 0.0389 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.0412 0.0410 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.0396 0.0406 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.0354 0.0353 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.0363 0.0359 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.0408 0.0403 < 0.10 < 0.10 < 0.000050 < 0.000050 0.014

0.0296

0.0297

0.0305

0.0305

< 0.10

< 0.10

< 0.10

< 0.10

< 0.000050

< 0.000050

< 0.000050

< 0.000050

0.012

0.012

0.0299 0.0305 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.0301 0.0309 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.0314 0.0323 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.0402

0.0406

0.0403

0.0412

< 0.10

< 0.10

< 0.10

< 0.10

< 0.000050

< 0.000050

< 0.000050

< 0.000050

0.014

0.015

< 0.000050

0.0437

< 0.000050

0.0432

< 0.10

< 0.10

< 0.10

< 0.10

< 0.000050

< 0.000050

< 0.000050

< 0.000050

< 0.010

0.012

0.0506 0.0513 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.037720 0.037990 0.10000 0.10000 0.000050000 0.000050000 0.012650

0 0 0 0 0 0 0

0.0686 0.0691 0.1 0.1 5e-005 5e-005 0.017

5e-005 5e-005 0.1 0.1 5e-005 5e-005 0.01

20 20 20 20 20 20 20

0.068550 0.069050 0.0000 0.0000 0.0000 0.0000 0.0070000

0.017312 0.017333 0.0000000012086 0.0000000012086 0.0000 0.0000 0.0016944

0.0038710 0.0038758 2.7026E-10 2.7026E-10 0.0000 0.0000 0.00037888



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, 

DISSOLVED 

ORGANIC (D)

CHLORIDE (D)

0.015 < 0.25 0.322 0.325 133 0.93 3.1

0.018 < 0.25 0.297 0.287 125 0.86 3.3

< 0.010 < 0.050 < 0.0050 < 0.0050 < 0.050 < 0.50 < 1.0

0.015 < 0.25 0.279 0.313 139 0.75 2.9

0.012 < 0.10 0.320 0.338 109 0.82 2.3

0.013 < 0.10 0.318 0.341 104 0.84 2.5

0.013 < 0.10 0.348 0.368 106 0.95 2.1

0.012 < 0.10 0.353 0.382 93.2 0.74 1.9

0.013 < 0.10 0.391 0.389 104 0.77 2.0

0.012 < 0.10 0.389 0.394 97.9 0.76 2.1

0.014

0.013

< 0.050

< 0.050

0.423

0.431

0.430

0.449

81.2

80.2

0.67

0.65

1.2

1.4

0.012 < 0.050 0.415 0.425 71.5 1.05 < 1.0

0.012 < 0.050 0.434 0.429 68.5 0.81 1.2

0.014 < 0.050 0.431 0.458 72.5 0.85 1.3

0.014

0.014

< 0.050

< 0.050

0.521

0.519

0.537

0.535

86.6

87.5

0.63

0.61

2.0

2.1

< 0.010

0.011

< 0.050

< 0.10

< 0.0050

0.515

< 0.0050

0.512

< 0.050

89.3

< 0.50

0.80

< 1.0

2.0

0.015 < 0.10 0.566 0.588 97.1 0.63 2.0

0.013100 0.10000 0.36410 0.37550 87.280 0.75600 1.9200

0 0 2 0 0 0 0

0.018 0.25 0.566 0.588 139 1.05 3.3

0.01 0.05 0.005 0.005 0.05 0.5 1

20 20 20 20 20 20 20

0.0080000 0.20000 0.56100 0.58300 138.95 0.55000 2.3000

0.0018890 0.068825 0.14677 0.15006 35.499 0.14387 0.69176

0.00042240 0.015390 0.032818 0.033555 7.9379 0.032171 0.15468



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, 

FIELD (N)

CONDUCTIVITY, 

LAB (N)

COPPER (D)

0.14 0.18 < 0.10 < 0.10 947 974 < 0.50

0.15 0.19 < 0.10 < 0.10 955 1030 < 0.50

< 0.10 < 0.10 < 0.10 < 0.10 < 2.0 < 0.50

0.15 0.18 < 0.10 < 0.10 930 970 < 0.50

0.14 0.18 < 0.10 < 0.10 772.5 798 < 0.50

0.11 0.17 < 0.10 0.12 782.9 811 < 0.50

0.14 0.16 < 0.10 0.10 788 < 0.50

700.5

0.17 0.19 0.10 0.11 703.4 760 < 0.50

0.12 0.16 < 0.10 < 0.10 724.0 774 < 0.50

0.19 0.20 < 0.10 < 0.10 720.9 798 < 0.50

0.14

< 0.10

0.13

0.13

0.13

0.12

0.14

0.14

574.6 619

615

< 0.50

0.75

0.18 0.17 0.12 0.13 547.7 534 < 0.50

0.19 0.19 0.11 0.13 537 < 0.50

0.15 0.18 0.12 0.13 339.9 543 0.57

0.18

0.22

0.19

0.18

0.10

< 0.10

< 0.10

< 0.10

666.0 631

636

< 0.50

< 0.50

669

< 0.10

0.12

< 0.10

0.16

< 0.10

< 0.10

< 0.10

0.11

503.3 < 2.0

666

< 0.50

0.50

< 0.10 0.15 < 0.10 < 0.10 673.9 785 < 0.50

0.14450 0.16450 0.10500 0.11050 700.66 663.65 0.51600

0 0 0 0 0 0 0

0.22 0.2 0.13 0.14 955 1030 0.75

0.1 0.1 0.1 0.1 339.9 2 0.5

20 20 20 20 16 20 20

0.12000 0.10000 0.030000 0.040000 615.10 1028.0 0.25000

0.035165 0.029105 0.0094591 0.015035 163.74 267.84 0.057253

0.0078631 0.0065081 0.0021151 0.0033619 40.935 59.890 0.012802



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (T) DISSOLVED 

OXYGEN, FIELD (N)

FLUORIDE (D) Hardness, Total or 

Dissolved CaCO3 

(N)

IRON (D) IRON (T) LEAD (D)

< 0.50 12.46 0.21 570 < 0.010 < 0.010 < 0.050

< 0.50 11.46 0.19 564 < 0.010 < 0.010 < 0.050

< 0.50 < 0.020 < 0.50 < 0.010 < 0.010 < 0.050

0.53 12.50 0.19 575 < 0.010 < 0.010 < 0.050

< 0.50 11.29 0.195 456 < 0.010 < 0.010 < 0.050

< 0.50 11.78 0.190 453 < 0.010 0.015 < 0.050

< 0.50 0.195 448 < 0.010 < 0.010 < 0.050

12.52

< 0.50 10.11 0.210 401 < 0.010 < 0.010 < 0.050

< 0.50 12.12 0.205 444 < 0.010 < 0.010 < 0.050

< 0.50 11.12 0.197 421 < 0.010 < 0.010 < 0.050

0.54

0.56

12.07 0.230

0.229

337

331

< 0.010

< 0.010

< 0.010

< 0.010

< 0.050

< 0.050

0.56 11.18 0.235 291 < 0.010 < 0.010 < 0.050

0.58 0.236 279 < 0.010 < 0.010 < 0.050

0.71 11.64 0.233 285 < 0.010 < 0.010 < 0.050

0.56

0.61

11.40 0.219

0.218

352

353

< 0.010

< 0.010

< 0.010

< 0.010

< 0.050

< 0.050

11.34

< 0.50

< 0.50

11.06 < 0.020

0.191

< 0.50

370

< 0.010

< 0.010

< 0.010

< 0.010

< 0.050

< 0.050

0.55 11.46 0.210 406 < 0.010 < 0.010 < 0.050

0.53500 11.594 0.19115 366.85 0.010000 0.010250 0.050000

2 0 0 0 0 0 0

0.71 12.52 0.236 575 0.01 0.015 0.05

0.5 10.11 0.02 0.5 0.01 0.01 0.05

20 16 20 20 20 20 20

0.21000 2.4100 0.21600 574.50 0.0000 0.0050000 0.0000

0.053262 0.63677 0.060713 153.59 0.0000 0.0011180 6.0432E-10

0.011910 0.15919 0.013576 34.343 0.0000 0.00025000 1.3513E-10



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T) MERCURY (D)

< 0.050 0.0432 0.0448 58.4 < 0.00010 0.00026 < 0.0050

< 0.050 0.0456 0.0475 64.4 < 0.00010 0.00022 < 0.0050

< 0.050 < 0.0010 < 0.0010 < 0.10 < 0.00010 < 0.00010 < 0.0050

< 0.050 0.0429 0.0430 55.2 0.00015 0.00029 < 0.0050

0.060 0.0335 0.0328 46.3 0.00012 0.00023 < 0.0050

< 0.050 0.0335 0.0337 44.8 0.00011 0.00056 < 0.0050

< 0.050 0.0332 0.0345 48.1 0.00011 0.00034 < 0.0050

< 0.050 0.0297 0.0304 41.4 0.00010 0.00030 < 0.0050

< 0.050 0.0305 0.0321 47.0 0.00012 0.00021 < 0.0050

< 0.050 0.0307 0.0300 42.2 0.00011 0.00019 < 0.0050

< 0.050

< 0.050

0.0247

0.0251

0.0254

0.0255

34.0

34.3

0.00011

0.00011

0.00027

0.00034

< 0.0050

< 0.0050

< 0.050 0.0229 0.0231 29.3 0.00022 0.00040 < 0.0050

< 0.050 0.0225 0.0234 27.7 0.00020 0.00042 < 0.0050

< 0.050 0.0194 0.0201 28.4 0.00017 0.00031 < 0.0050

< 0.050

< 0.050

0.0278

0.0282

0.0281

0.0293

34.3

35.2

0.00019

0.00018

0.00027

0.00027

< 0.0050

< 0.0050

< 0.050

< 0.050

< 0.0010

0.0237

< 0.0010

0.0231

< 0.10

35.6

< 0.00010

0.00021

< 0.00010

0.00041

< 0.0050

< 0.00050

< 0.0050

< 0.050 0.0314 0.0329 40.8 0.00021 0.00026 < 0.00050

0.050500 0.027525 0.028085 37.380 0.00014100 0.00028750 0.0043864

0 0 0 0 0 0 0

0.06 0.0456 0.0475 64.4 0.00022 0.00056 0.005

0.05 0.001 0.001 0.1 0.0001 0.0001 0.0005

20 20 20 20 20 20 22

0.010000 0.044600 0.046500 64.300 0.00012000 0.00046000 0.0045000

0.0022361 0.011471 0.011788 16.125 0.000044827 0.00010804 0.0015806

0.00050000 0.0025649 0.0026358 3.6056 0.000010024 0.000024158 0.00033699



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T) NITRATE 

NITROGEN (NO3), 

AS N (N)

NITRITE 

NITROGEN (NO2), 

AS N (N)

< 0.0050 0.00203 0.00211 8.78 8.92 18.2 < 0.0050

< 0.0050 0.00215 0.00225 9.03 9.23 18.0 < 0.0050

< 0.0050 < 0.000050 < 0.000050 < 0.50 < 0.50 < 0.0050 < 0.0010

< 0.0050 0.00206 0.00205 9.34 9.17 17.3 < 0.0050

< 0.0050 0.00183 0.00180 7.98 8.05 12.8 0.0022

< 0.0050 0.00180 0.00184 7.79 8.08 13.1 0.0025

< 0.00050 0.00183 0.00188 8.29 8.63 13.1 0.0020

< 0.0050 0.00167 0.00172 8.79 9.15 11.5 < 0.0020

< 0.0050 0.00165 0.00176 8.67 8.60 11.7 < 0.0020

< 0.0050 0.00165 0.00165 8.69 9.02 11.4 < 0.0020

< 0.0050

< 0.0050

0.00167

0.00167

0.00176

0.00177

8.51

8.52

8.76

8.92

7.69

7.69

< 0.0010

< 0.0010

< 0.0050 0.00149 0.00154 8.33 8.43 5.98 < 0.0010

< 0.0050 0.00150 0.00157 8.47 9.01 5.98 < 0.0010

< 0.0050 0.00143 0.00148 8.65 8.71 5.66 < 0.0010

< 0.0050

< 0.0050

0.00158

0.00156

0.00157

0.00159

9.78

9.93

10.2

10.3

8.43

8.44

< 0.0010

< 0.0010

< 0.0050

< 0.00050

< 0.0050

< 0.000050

0.00150

< 0.000050

0.00143

< 0.50

9.96

< 0.50

9.92

< 0.0050

9.00

< 0.0010

< 0.0020

0.00059 0.00159 0.00162 10.9 11.1 9.94 0.0033

0.0041859 0.0015380 0.0015745 8.0705 8.2600 9.7960 0.0021000

0 0 0 0 0 18 0

0.005 0.00215 0.00225 10.9 11.1 18.2 0.005

0.0005 5e-005 5e-005 0.5 0.5 0.005 0.001

22 20 20 20 20 20 20

0.0045000 0.0021000 0.0022000 10.400 10.600 18.195 0.0040000

0.0017677 0.00054559 0.00056192 2.6947 2.7584 5.0544 0.0014101

0.00037687 0.00012200 0.00012565 0.60256 0.61679 1.1302 0.00031531



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NITROGEN, 

AMMONIA (AS N) 

(N)

ORTHO-

PHOSPHATE (N)

pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D)

< 0.0050 0.0016 8.62 8.25 0.0031 1.58 72.3

< 0.0050 0.0013 8.65 8.28 0.0024 1.66 78.2

< 0.0050 < 0.0010 5.76 < 0.0020 < 0.050 < 0.050

< 0.0050 0.0017 8.11 8.24 0.0032 1.58 75.9

< 0.0050 0.0021 8.03 8.18 0.0042 1.27 50.8

< 0.0050 0.0015 8.02 8.22 0.0044 1.27 52

< 0.0050 0.0029 8.14 0.0036 1.41 55

7.64

< 0.0050 0.0025 8.05 8.31 0.0034 1.34 50.2

< 0.0050 0.0017 7.96 8.22 0.0029 1.32 53.4

< 0.0050 0.0026 8.19 8.36 0.0037 1.31 51.1

< 0.0050

< 0.0050

0.0022

0.0019

7.98 8.14

8.23

0.0023

0.0028

1.23

1.25

39.5

39.3

< 0.0050 0.0018 7.99 8.31 0.0028 1.20 31.1

< 0.0050 0.0023 8.28 0.0026 1.22 32

< 0.0050 0.0021 8.26 8.41 0.0035 1.25 26.1

< 0.0050

< 0.0050

0.0019

0.0077

8.06 8.11

8.15

0.0023

0.0036

1.30

1.34

37

37.3

7.87

< 0.0050

< 0.0050

< 0.0010

0.0022

7.89 5.89

8.05

< 0.0020

0.0023

< 0.050

1.24

< 0.050

42.2

< 0.0050 0.0020 8.00 8.34 0.0022 1.36 49.5

0.0050000 0.0022000 8.0825 7.9935 0.0029650 1.2115 43.650

0 0 0 0 0 0 0

0.005 0.0077 8.65 8.41 0.0044 1.66 78.2

0.005 0.001 7.64 5.76 0.002 0.05 0.05

20 20 16 20 20 20 20

0.0000 0.0067000 1.0100 2.6500 0.0024000 1.6100 78.150

0.0000 0.0013849 0.25585 0.74726 0.00071692 0.41712 20.594

0.0000 0.00030967 0.063963 0.16709 0.00016031 0.093272 4.6049



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SELENIUM (T) SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) 

(D)

72.9 < 0.010 < 0.010 6.76 0.210 0.217 305

77.7 < 0.010 < 0.010 7.29 0.218 0.229 292

< 0.050 < 0.010 < 0.010 < 0.050 < 0.00020 < 0.00020 < 0.30

72.7 < 0.010 < 0.010 6.79 0.220 0.215 300

50.4 < 0.010 < 0.010 5.14 0.183 0.178 212

51.9 < 0.010 < 0.010 5.19 0.180 0.180 217

55.7 < 0.010 < 0.010 5.66 0.176 0.181 219

50.1 < 0.010 < 0.010 5.06 0.158 0.160 197

54.2 < 0.010 < 0.010 4.99 0.158 0.172 208

53.2 < 0.010 < 0.010 5.08 0.162 0.161 211

40.6

41

< 0.010

< 0.010

< 0.010

< 0.010

3.71

3.76

0.138

0.142

0.142

0.147

145

145

30.9 < 0.010 < 0.010 3.46 0.123 0.124 115

31.5 < 0.010 < 0.010 3.50 0.121 0.126 115

26.4 < 0.010 < 0.010 3.19 0.116 0.122 107

39

38.8

< 0.010

< 0.010

< 0.010

< 0.010

4.16

4.27

0.152

0.153

0.154

0.155

154

155

< 0.050

40.8

< 0.010

< 0.010

< 0.010

< 0.010

< 0.050

4.24

< 0.00020

0.149

< 0.00020

0.148

< 0.30

166

48 < 0.010 < 0.010 4.69 0.166 0.166 187

43.795 0.010000 0.010000 4.3520 0.14627 0.14887 172.53

18 0 0 0 0 0 0

77.7 0.01 0.01 7.29 0.22 0.229 305

0.05 0.01 0.01 0.05 0.0002 0.0002 0.3

20 20 20 20 20 20 20

77.650 0.0000 0.0000 7.2400 0.21980 0.22880 304.70

20.339 0.0000 0.0000 1.8591 0.057978 0.058745 82.641

4.5479 0.0000 0.0000 0.41570 0.012964 0.013136 18.479



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, 

FIELD (N)

THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

3.8 0.013 0.014 < 0.00010 < 0.00010 < 10 < 10

4.6 0.013 0.013 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.8 0.013 0.014 < 0.00010 < 0.00010 10 11

4.6 0.012 0.015 < 0.00010 < 0.00010 < 10 < 10

4.9 0.013 0.012 < 0.00010 < 0.00010 < 10 < 10

0.014 0.014 < 0.00010 < 0.00010 < 10 < 10

4.4

4.7 0.013 0.014 < 0.00010 < 0.00010 < 10 < 10

4.1 0.013 0.014 < 0.00010 < 0.00010 < 10 < 10

5.0 0.013 0.013 < 0.00010 < 0.00010 < 10 < 10

4.4 0.011

0.014

0.014

0.020

< 0.00010

< 0.00010

< 0.00010

< 0.00010

< 10

< 10

< 10

< 10

4.3 0.018 0.013 < 0.00010 < 0.00010 < 10 < 10

0.013 0.014 < 0.00010 < 0.00010 < 10 < 10

4.7 0.013 0.014 < 0.00010 < 0.00010 < 10

5.7 0.013

0.013

0.015

0.015

< 0.00010

< 0.00010

< 0.00010

< 0.00010

< 10

< 10

< 10

< 10

5.4 < 0.010

0.014

< 0.010

0.013

< 0.00010

< 0.00010

< 0.00010

< 0.00010

< 10

< 10

< 10

< 10

6.2 0.015 0.015 < 0.00010 < 0.00010 < 10 < 10

4.7733 0.013050 0.013800 0.00010000 0.00010000 10.000 10.053

0 0 0 0 0 0 0

6.2 0.018 0.02 0.0001 0.0001 10 11

3.8 0.01 0.01 0.0001 0.0001 10 10

15 20 20 20 20 20 19

2.4000 0.0080000 0.010000 0.0000 0.0000 0.0000 1.0000

0.61698 0.0017006 0.0020417 0.0000 0.0000 0.0000 0.22942

0.15930 0.00038027 0.00045653 0.0000 0.0000 0.0000 0.052632



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED 

SOLIDS (RESIDUE, 

FILTERABLE) (N)

TOTAL KJELDAHL 

NITROGEN (N)

TOTAL ORGANIC 

CARBON (T)

TOTAL SUSPENDED 

SOLIDS, LAB (N)

TURBIDITY, LAB 

(N)

URANIUM (D) URANIUM (T)

707 < 0.050 0.65 < 1.0 0.62 4.45 4.47

741 < 0.050 0.52 < 1.0 0.39 4.73 4.83

< 3.0 < 0.050 < 0.50 < 1.0 < 0.10 < 0.010 < 0.010

708 < 0.050 0.69 < 1.0 0.67 4.54 4.40

556 < 0.050 0.69 < 1.0 0.45 3.32 3.30

590 < 0.050 0.82 3.4 0.65 3.40 3.41

575 < 0.050 1.02 < 1.0 0.50 3.54 3.67

519 < 0.050 0.77 1.1 0.42 3.30 3.36

510 < 0.050 0.86 < 1.0 0.23 3.24 3.58

528 < 0.050 0.57 < 1.0 0.27 3.23 3.19

426

422

< 0.050

< 0.050

0.56

0.54

< 1.0

< 1.0

0.60

0.78

2.60

2.61

2.65

2.60

356 0.091 1.08 < 1.0 0.42 2.08 2.08

352 0.106 0.73 < 1.0 0.45 2.11 2.12

328 0.123 0.74 < 1.0 0.45 2.05 2.14

448

444

0.095

0.089

0.76

0.55

< 1.0

< 1.0

0.33

0.27

2.82

2.80

2.81

2.87

< 3.0

473

< 0.050

< 0.050

< 0.50

0.61

< 1.0

1.2

< 0.10

0.35

< 0.010

2.69

< 0.010

2.68

528 0.082 0.73 < 1.0 0.29 3.16 3.05

460.85 0.064300 0.69450 1.1350 0.41700 2.8345 2.8615

0 0 0 0 0 0 0

741 0.123 1.08 3.4 0.78 4.73 4.83

3 0.05 0.5 1 0.1 0.01 0.01

20 20 20 20 20 20 20

738.00 0.073000 0.58000 2.4000 0.68000 4.7200 4.8200

194.23 0.023649 0.16317 0.53536 0.18397 1.2269 1.2349

43.432 0.0052881 0.036487 0.11971 0.041136 0.27435 0.27614



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

< 0.50 < 0.50 11.5 12.4

< 0.50 < 0.50 11.1 26.6

< 0.50 < 0.50 < 3.0 < 3.0

< 0.50 0.59 11.3 11.7

< 0.50 < 0.50 13.1 14.2

< 0.50 < 0.50 12.8 14.2

< 0.50 < 0.50 13.7 13.9

< 0.50 < 0.50 16.9 17.4

< 0.50 < 0.50 16.5 16.7

< 0.50 < 0.50 16.2 16.5

< 0.50

< 0.50

< 0.50

< 0.50

18.2

18.5

19.6

19.4

< 0.50 < 0.50 19.6 19.8

< 0.50 < 0.50 19.6 20.4

< 0.50 < 0.50 19.4 20.2

< 0.50

< 0.50

< 0.50

< 0.50

23.2

24.2

23.6

24.1

< 0.50

< 0.50

< 0.50

< 0.50

< 3.0

23.0

< 3.0

22.5

< 0.50 < 0.50 23.1 23.3

0.50000 0.50450 15.895 17.125

0 0 0 0

0.5 0.59 24.2 26.6

0.5 0.5 3 3

20 20 20 20

0.0000 0.090000 21.200 23.600

0.0000 0.020125 6.0534 6.3451

0.0000 0.0045000 1.3536 1.4188



LC_LCDSSLCC (E297110)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/6/2015 186 < 0.0030 0.0093 0.20 0.22 0.12

4/13/2015 197 < 0.0030 0.0055 0.20 0.21 0.10

4/20/2015 185 < 0.0030 0.0083 0.19 0.19 0.13

4/27/2015 181 < 0.0030 0.0106 0.18 0.19 0.12

4/28/2015 150 < 0.0030 0.0096 0.17 0.19 0.13

5/5/2015 150 < 0.0030 0.0163 0.15 0.17 0.11

5/12/2015 158 < 0.0030 0.0099 0.17 0.16 0.13

5/19/2015 157 < 0.0030 0.0110 0.15 0.16 0.12

5/26/2015 131 < 0.0030 0.320 0.11 0.15 0.11

6/2/2015 119 0.0126 1.95 0.11 0.20 0.13

6/8/2015 120 < 0.0030 0.0137 0.17 0.17 0.12

6/16/2015 159 < 0.0030 0.0073 0.17 0.17 0.11

6/16/2015

6/23/2015 159 < 0.0030 0.0065 0.16 0.18 0.11

6/24/2015 159 < 0.0030 0.0076 0.20 0.22 0.11

6/30/2015

6/30/2015 168 < 0.0030 0.0068 0.19 0.21 < 0.10

Average Sample Result 158.60 0.0036400 0.15949 0.16800 0.18600 0.11667

Exceedance Count 0 0 0 0 0 0

Maximum Sample Result 197 0.0126 1.95 0.2 0.22 0.13

Minimum Sample Result 119 0.003 0.0055 0.11 0.15 0.1

Sample Count 15 15 15 15 15 15

Sample Range 78.000 0.0096000 1.9445 0.090000 0.070000 0.030000

Std Deviation 23.120 0.0024787 0.50175 0.028835 0.022615 0.010465

Std Error 5.9696 0.00064000 0.12955 0.0074450 0.0058391 0.0027021



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.13 0.0698 0.0703 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.12 0.0734 0.0699 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.22 0.0663 0.0679 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.15 0.0522 0.0509 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.17 0.0515 0.0515 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.0414 0.0421 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.11 0.0463 0.0448 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.11 0.0425 0.0426 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.33 0.0308 0.0363 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

1.20 0.0301 0.0540 < 0.10 0.12 < 0.000050 0.000186 < 0.010

0.14 0.0346 0.0344 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.13 0.0451 0.0458 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.11 0.0479 0.0492 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.13 0.0497 0.0512 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.16 0.0527 0.0523 < 0.10 < 0.10 < 0.000050 < 0.000050 0.010

0.22333 0.048953 0.050880 0.10000 0.10133 0.000050000 0.000059067 0.010600

0 0 0 0 0 0 0 0

1.2 0.0734 0.0703 0.1 0.12 5e-005 0.000186 0.013

0.11 0.0301 0.0344 0.1 0.1 5e-005 5e-005 0.01

15 15 15 15 15 15 15 15

1.0900 0.043300 0.035900 0.0000 0.020000 0.0000 0.00013600 0.0030000

0.27603 0.013031 0.011136 0.0000000014080 0.0051640 0.0000 0.000035115 0.0010556

0.071272 0.0033647 0.0028754 3.6355E-10 0.0013333 0.0000 0.0000090667 0.00027255



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

0.015 < 0.10 0.116 0.134 102 1.18 2.5

0.014 < 0.10 0.119 0.122 105 0.77 2.4

0.011 < 0.10 0.101 0.105 103 0.96 2.4

< 0.010 < 0.10 0.132 0.150 85.9 1.02 2.0

< 0.010 < 0.10 0.136 0.147 81.2 1.10 2.0

< 0.010 < 0.050 0.135 0.139 68.2 1.24 1.4

< 0.010 < 0.050 0.167 0.164 75.6 1.33 1.8

0.011 < 0.050 0.144 0.158 72.1 1.68 1.4

< 0.010 < 0.050 0.0738 0.262 60.1 2.10 1.2

< 0.010 < 0.050 0.0356 0.493 78.5 3.19 1.2

0.012 < 0.050 0.166 0.181 56.2 1.22 1.2

0.012 < 0.050 0.218 0.211 70.6 0.78 1.8

< 0.010 < 0.050 0.191 0.223 75.4 0.98 1.7

< 0.010 < 0.050 0.234 0.224 75.1 0.81 2.0

< 0.010 < 0.050 0.221 0.227 76.8 0.84 1.9

0.011000 0.066667 0.14596 0.19600 79.047 1.2800 1.7933

0 0 0 0 0 0 0

0.015 0.1 0.234 0.493 105 3.19 2.5

0.01 0.05 0.0356 0.105 56.2 0.77 1.2

15 15 15 15 15 15 15

0.0050000 0.050000 0.19840 0.38800 48.800 2.4200 1.3000

0.0016036 0.024398 0.055353 0.093856 14.614 0.63893 0.44315

0.00041404 0.0062994 0.014292 0.024233 3.7734 0.16497 0.11442



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.15 0.17 < 0.10 < 0.10 744.6 672

0.15 0.17 < 0.10 < 0.10 740.8 801

0.16 0.19 < 0.10 < 0.10 679.7 719

0.14 0.16 < 0.10 < 0.10 610.5 632

0.14 0.17 < 0.10 < 0.10 586.9 612

0.14 0.19 < 0.10 < 0.10 481.6 535

0.16 0.18 < 0.10 < 0.10 531.8 585

< 0.10 0.47 < 0.10 < 0.10 503.1 552

0.11 0.79 < 0.10 0.30 348.8 370

0.19 4.33 < 0.10 1.10 314.2 306

0.20 0.26 < 0.10 < 0.10 412.7 421

0.19 0.19 < 0.10 < 0.10 519.9 497

0.11 0.18 < 0.10 < 0.10 414.1 569

0.14 0.19 < 0.10 < 0.10 508.3 531

0.16 0.16 < 0.10 < 0.10 530.4 605

0.14933 0.52000 0.10000 0.18000 528.49 560.47

0 0 0 0 0 0

0.2 4.33 0.1 1.1 744.6 801

0.1 0.16 0.1 0.1 314.2 306

15 15 15 15 15 15

0.10000 4.1700 0.0000 1.0000 430.40 495.00

0.029391 1.0675 0.0000000014080 0.25967 128.96 128.72

0.0075886 0.27562 3.6355E-10 0.067047 33.297 33.235



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 12.85 0.205 439

< 0.50 1.50 11.54 0.221 454

< 0.50 < 0.50 12.37 0.220 416

< 0.50 < 0.50 10.97 0.201 360

< 0.50 < 0.50 10.64 0.198 337

< 0.50 < 0.50 10.17 0.215 269

< 0.50 < 0.50 12.52 0.225 325

< 0.50 < 0.50 12.40 0.220 289

< 0.50 1.08 12.69 0.191 202

< 0.50 2.83 11.58 0.185 167

< 0.50 < 0.50 10.78 0.218 217

< 0.50 < 0.50 11.10 0.221 278

< 0.50 < 0.50 10.90 0.223 287

< 0.50 < 0.50 10.84 0.234 290

< 0.50 < 0.50 10.99 0.231 311

0.50000 0.76067 11.489 0.21387 309.40

0 0 0 0 0

0.5 2.83 12.85 0.234 454

0.5 0.5 10.17 0.185 167

15 15 15 15 15

0.0000 2.3300 2.6800 0.049000 287.00

0.0000 0.64065 0.86088 0.014525 83.195

0.0000 0.16542 0.22228 0.0037504 21.481



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

0.935 < 0.010 < 0.010 < 0.050 < 0.050 0.0286 0.0298 45.4

< 0.010 < 0.010 < 0.050 < 0.050 0.0293 0.0288 43.9

1.275 < 0.010 < 0.010 < 0.050 < 0.050 0.0248 0.0249 38.3

< 0.010 0.011 < 0.050 < 0.050 0.0219 0.0215 33.8

< 0.010 < 0.010 < 0.050 < 0.050 0.0203 0.0201 31.7

< 0.010 0.018 < 0.050 < 0.050 0.0163 0.0160 25.2

2.684 < 0.010 0.012 < 0.050 < 0.050 0.0198 0.0200 32.8

< 0.010 < 0.010 < 0.050 < 0.050 0.0173 0.0176 26.2

< 0.010 0.376 < 0.050 0.356 0.0101 0.0105 18.4

< 0.010 2.41 < 0.050 1.70 0.0075 0.0106 20.2

< 0.010 0.015 < 0.050 < 0.050 0.0116 0.0117 18.6

< 0.010 < 0.010 < 0.050 < 0.050 0.0174 0.0186 25.5

< 0.010 < 0.010 < 0.050 < 0.050 0.0148 0.0146 26.1

< 0.010 < 0.010 < 0.050 < 0.050 0.0190 0.0195 26.9

0.665

< 0.010 < 0.010 < 0.050 < 0.050 0.0196 0.0199 28.9

1.3898 0.010000 0.19547 0.050000 0.18040 0.018553 0.018940 29.460

0 0 1 0 0 0 0 0

2.684 0.01 2.41 0.05 1.7 0.0293 0.0298 45.4

0.665 0.01 0.01 0.05 0.05 0.0075 0.0105 18.4

4 15 15 15 15 15 15 15

2.0190 0.0000 2.4000 0.0000 1.6500 0.021800 0.019300 27.000

0.89820 1.7600E-10 0.61980 7.0401E-10 0.42771 0.0061910 0.0058769 8.2996

0.44910 4.5444E-11 0.16003 1.8178E-10 0.11043 0.0015985 0.0015174 2.1430



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

< 0.00010 0.00033 < 0.0050 < 0.0050 0.00157 0.00164 3.82

0.00010 0.00020 < 0.0050 < 0.0050 0.00170 0.00163 3.61

< 0.00010 0.00035 < 0.0050 < 0.0050 0.00152 0.00145 3.39

0.00011 0.00044 < 0.0050 < 0.0050 0.00139 0.00138 3.74

0.00015 0.00038 < 0.0050 < 0.0050 0.00132 0.00133 3.62

0.00016 0.00051 < 0.0050 < 0.0050 0.00114 0.00115 3.56

0.00011 0.00055 < 0.0050 < 0.0050 0.00124 0.00120 4.02

< 0.00010 0.00031 < 0.0050 < 0.0050 0.00120 0.00121 3.59

0.00035 0.0194 < 0.0050 < 0.0050 0.000859 0.000883 2.21

0.00066 0.0889 < 0.0050 < 0.025 0.000727 0.00108 1.70

0.00021 0.00077 < 0.0050 < 0.0050 0.00103 0.00103 3.87

0.00013 0.00040 < 0.0050 < 0.0050 0.00123 0.00126 4.50

0.00011 0.00032 < 0.0050 < 0.0050 0.00118 0.00117 4.63

0.00012 0.00032 < 0.0050 < 0.0050 0.00133 0.00132 4.71

0.00016 0.00038 < 0.0050 < 0.0050 0.00131 0.00124 4.70

0.00017800 0.0075707 0.0050000 0.0063333 0.0012497 0.0012649 3.7113

0 0 0 0 0 0 0

0.00066 0.0889 0.005 0.025 0.0017 0.00164 4.71

0.0001 0.0002 0.005 0.005 0.000727 0.000883 1.7

15 15 15 15 15 15 15

0.00056000 0.088700 0.0000 0.020000 0.00097300 0.00075700 3.0100

0.00014838 0.023025 8.8002E-11 0.0051640 0.00025455 0.00020599 0.84654

0.000038312 0.0059451 2.2722E-11 0.0013333 0.000065723 0.000053188 0.21858



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

3.77 11.6 0.0023 < 0.0050

3.65 11.6 0.0036 < 0.0050

3.50 10.1 0.0044 < 0.0050

3.72 8.13 0.0034 < 0.0050

3.55 7.46 0.0029 < 0.0050

3.61 5.83 0.0014 < 0.0050

4.09 6.62 0.0012 < 0.0050

3.73 5.77 < 0.0010 < 0.0050

4.98 2.82 < 0.0010 < 0.0050

7.63 1.85 < 0.0010 < 0.0050

4.18 3.24 < 0.0010 < 0.0050

4.62

5.02 < 0.0010 < 0.0050

5.02

< 0.0010 < 0.0050

4.91 5.44 < 0.0010 < 0.0050

5.04 5.59 0.0018 < 0.0050

4.78 5.92 0.0013 < 0.0050

4.3840 6.3756 0.0018313 0.0050000

0 16 0 0

7.63 11.6 0.0044 0.005

3.5 1.85 0.001 0.005

15 16 16 16

4.1300 9.7500 0.0034000 0.0000

1.0623 2.8492 0.0011330 8.5018E-11

0.27429 0.71230 0.00028324 2.1254E-11



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

< 0.0010 8.85 8.33 < 0.0020 1.13 48.8 48.9

< 0.0010 8.87 8.38 < 0.0020 1.14 49.8 48.8

< 0.0010 8.28 8.37 0.0020 1.06 43.1 42.5

0.0010 8.36 8.15 0.0030 0.922 34.1 33.9

< 0.0010 8.33 8.36 0.0040 0.898 33 31.5

0.0027 8.46 8.42 0.0056 0.821 24.8 25.1

< 0.0010 8.18 8.43 0.0030 0.900 33.4 31.4

< 0.0010 8.03 8.42 0.0025 0.782 29.3 28.2

0.0019 8.22 8.33 0.0445 0.749 14.8 14.4

0.0024 8.21 8.31 0.244 1.34 9.68 9.56

0.0024 8.59 8.43 0.0047 0.809 15.1 14.9

0.0014 8.25 8.29 < 0.0020 0.938 23.2 24.3

0.0019 0.0026

0.0015 8.16 8.30 0.0025 0.937 27.7 27.8

0.0017 8.43 8.30 0.0021 1.01 28.9 29.7

0.0010 8.30 8.45 0.0039 0.941 31 30.5

0.0014938 8.3680 8.3513 0.020650 0.95847 29.779 29.431

0 0 0 0 0 0 15

0.0027 8.87 8.45 0.244 1.34 49.8 48.9

0.001 8.03 8.15 0.002 0.749 9.68 9.56

16 15 15 16 15 15 15

0.0017000 0.84000 0.30000 0.24200 0.59100 40.120 39.340

0.00060163 0.24105 0.077907 0.060463 0.15738 11.653 11.450

0.00015041 0.062238 0.020116 0.015116 0.040635 3.0087 2.9565



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D)

< 0.010 < 0.010 4.92 0.193 0.202 211

< 0.010 < 0.010 4.99 0.202 0.197 207

< 0.010 < 0.010 4.47 0.190 0.187 186

< 0.010 < 0.010 3.56 0.163 0.165 147

< 0.010 < 0.010 3.44 0.158 0.157 136

< 0.010 < 0.010 2.90 0.128 0.131 107

< 0.010 < 0.010 3.35 0.140 0.138 125

< 0.010 < 0.010 3.10 0.134 0.136 113

< 0.010 < 0.010 1.64 0.0965 0.101 58.6

< 0.010 0.048 1.38 0.0776 0.104 40.6

< 0.010 < 0.010 2.07 0.0975 0.0983 67.4

< 0.010 < 0.010 2.85 0.130 0.133 104

< 0.010 < 0.010 3.04 0.127 0.128 112

< 0.010 < 0.010 3.21 0.142 0.148 116

< 0.010 < 0.010 3.26 0.146 0.144 125

0.010000 0.012533 3.2120 0.14164 0.14462 123.71

0 0 0 0 0 0

0.01 0.048 4.99 0.202 0.202 211

0.01 0.01 1.38 0.0776 0.0983 40.6

15 15 15 15 15 15

0.0000 0.038000 3.6100 0.12440 0.10370 170.40

1.7600E-10 0.0098116 1.0439 0.035904 0.032542 49.591

4.5444E-11 0.0025333 0.26955 0.0092703 0.0084023 12.804



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

3.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.3 < 0.010 < 0.010 < 0.00010 < 0.00010 12 12

4.5 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.4 0.011 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.9 0.013 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.3 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.2 < 0.010 0.025 < 0.00010 < 0.00010 < 10 10

4.3 < 0.010 0.092 < 0.00010 < 0.00010 < 10 28

5.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

6.2 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

7.9 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.8 < 0.010 0.011 < 0.00010 < 0.00010 < 10 < 10

5.1600 0.010267 0.016533 0.00010000 0.00010000 10.133 11.429

0 0 0 0 0 0 0

7.9 0.013 0.092 0.0001 0.0001 12 28

3 0.01 0.01 0.0001 0.0001 10 10

15 15 15 15 15 15 14

4.9000 0.0030000 0.082000 0.0000 0.0000 2.0000 18.000

1.3721 0.00079881 0.021230 0.0000 0.0000 0.51640 4.7993

0.35427 0.00020625 0.0054815 0.0000 0.0000 0.13333 1.2827



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

530 < 0.050 0.99

546 < 0.050 0.63

509 < 0.050 0.94

429 < 0.050 0.98

399 < 0.050 1.05

337 < 0.050 1.52

379 < 0.050 1.22

347 < 0.050 1.26

249 0.298 2.73

206 0.647 7.50

244 0.159 1.51

332 0.082 1.73

0.092 0.72

347 0.134 0.83

369 0.133 0.78

393 0.129 0.73

374.40 0.12963 1.5700

0 0 0

546 0.647 7.5

206 0.05 0.63

15 16 16

340.00 0.59700 6.8700

100.55 0.15304 1.6653

25.962 0.038260 0.41631



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

< 1.0 0.44 3.26 3.31 < 0.50 < 0.50

1.1 0.25 3.34 3.27 < 0.50 < 0.50

< 1.0 0.34 2.98 2.91 < 0.50 0.60

1.1 0.34 2.40 2.35 < 0.50 < 0.50

< 1.0 0.49 2.27 2.33 < 0.50 < 0.50

1.6 0.48 1.98 2.00 < 0.50 < 0.50

1.6 0.32 2.30 2.28 < 0.50 < 0.50

< 1.0 0.35 2.11 2.19 < 0.50 < 0.50

42.1 14.1 1.24 1.29 < 0.50 1.11

251 97.4 0.925 1.17 < 0.50 5.54

1.6 0.63 1.41 1.42 < 0.50 < 0.50

< 1.0 0.24 1.94 1.99 < 0.50 < 0.50

1.1 0.24 1.90 1.89 < 0.50 < 0.50

< 1.0 0.38 2.07 2.13 < 0.50 < 0.50

1.0 0.32 2.21 2.08 < 0.50 < 0.50

20.547 7.7547 2.1557 2.1740 0.50000 0.88333

0 0 0 0 0 0

251 97.4 3.34 3.31 0.5 5.54

1 0.24 0.925 1.17 0.5 0.5

15 15 15 15 15 15

250.00 97.160 2.4150 2.1400 0.0000 5.0400

64.619 25.051 0.67926 0.63323 0.0000 1.2978

16.685 6.4680 0.17538 0.16350 0.0000 0.33509



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

5.0 5.4

4.3 4.2

4.1 4.5

5.8 6.2

5.4 5.9

6.1 6.6

6.5 6.8

6.1 7.8

4.0 16.8

< 3.0 42.3

8.7 9.7

10.3 11.0

10.4 10.8

10.3 11.1

8.6 9.2

6.5733 10.553

0 0

10.4 42.3

3 4.2

15 15

7.4000 38.100

2.4875 9.3788

0.64228 2.4216



LC_LC5 (0200028)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/6/2015 165 < 0.0030 0.0149 0.11 0.14 < 0.10

4/13/2015 201 < 0.0030 0.0093 0.10 0.11 < 0.10

4/20/2015 182 < 0.0030 0.0298 0.11 0.12 < 0.10

4/27/2015 159 < 0.0030 0.0429 0.12 0.14 < 0.10

4/28/2015 173 < 0.0030 0.0283 0.12 0.13 < 0.10

5/4/2015 131 < 0.0030 0.0303 0.13 0.12 < 0.10

5/5/2015 167 0.0041 0.0222 0.12 0.14 0.11

5/11/2015 170 < 0.0030 0.116 0.12 0.13 < 0.10

5/19/2015 166 < 0.0030 0.0253 0.11 0.13 < 0.10

5/26/2015 129 < 0.0030 0.185 0.11 0.14 < 0.10

6/2/2015 134 < 0.0030 0.209 0.12 0.14 < 0.10

6/8/2015 147 < 0.0030 0.0722 0.12 0.14 0.11

6/15/2015 163 < 0.0030 0.0196 0.13 0.13 0.11

6/15/2015

6/23/2015 166 < 0.0030 0.0184 0.11 0.13 < 0.10

6/30/2015 170 < 0.0030 0.0212 0.12 0.16 < 0.10

Average Sample Result 161.53 0.0030733 0.056293 0.11667 0.13333 0.10200

Exceedance Count 0 0 0 0 0 0

Maximum Sample Result 201 0.0041 0.209 0.13 0.16 0.11

Minimum Sample Result 129 0.003 0.0093 0.1 0.11 0.1

Sample Count 15 15 15 15 15 15

Sample Range 72.000 0.0011000 0.19970 0.030000 0.050000 0.010000

Std Deviation 19.460 0.00028402 0.063303 0.0081650 0.011751 0.0041404

Std Error 5.0246 0.000073333 0.016345 0.0021082 0.0030342 0.0010690



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.12 0.101 0.102 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.11 0.0966 0.0928 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.21 0.0930 0.0939 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.16 0.0868 0.0856 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.0858 0.0851 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.0760 0.0761 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.13 0.0765 0.0786 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.18 0.0757 0.0791 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.13 0.0732 0.0745 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.24 0.0615 0.0681 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.24 0.0575 0.0627 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.16 0.0618 0.0621 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.14 0.0711 0.0729 < 0.10 < 0.10 < 0.000050 < 0.000050 0.010

0.11 0.0771 0.0759 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.0824 0.0807 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15800 0.078400 0.079340 0.10000 0.10000 0.000050000 0.000050000 0.010333

0 0 0 0 0 0 0 0

0.24 0.101 0.102 0.1 0.1 5e-005 5e-005 0.013

0.11 0.0575 0.0621 0.1 0.1 5e-005 5e-005 0.01

15 15 15 15 15 15 15 15

0.13000 0.043500 0.039900 0.0000 0.0000 0.0000 0.0000 0.0030000

0.042292 0.012798 0.011241 0.0000000014080 0.0000000014080 0.0000 0.0000 0.00081650

0.010920 0.0033045 0.0029025 3.6355E-10 3.6355E-10 0.0000 0.0000 0.00021082



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

0.014 < 0.10 0.0134 0.0303 99.8 0.94 2.8

0.011 < 0.10 0.0155 0.0289 88.2 1.09 2.7

< 0.010 < 0.10 0.0126 0.0295 99.8 1.05 2.4

< 0.010 < 0.10 0.0207 0.0415 86.3 1.05 2.0

< 0.010 < 0.10 0.0276 0.0400 84.1 1.24 2.2

< 0.010 < 0.050 0.0254 0.0462 74.8 1.36 1.5

< 0.010 < 0.050 0.0350 0.0336 74.8 1.17 1.5

< 0.010 < 0.050 0.0269 0.0522 80.9 1.58 1.6

< 0.010 < 0.050 0.0192 0.0401 76.8 1.41 1.4

< 0.010 < 0.050 0.0142 0.0940 68.4 1.31 1.3

< 0.010 < 0.050 0.0191 0.0996 62.1 1.47 1.0

0.012 < 0.050 0.0240 0.0562 63.4 1.29 1.2

< 0.010 < 0.050 0.0345 0.0444 69.9 1.83 1.4

< 0.010 < 0.050 0.0165 0.0463 77.1 1.06 1.5

< 0.010 < 0.050 0.0194 0.0455 77.1 0.82 1.8

0.010467 0.066667 0.021600 0.048553 78.900 1.2447 1.7533

0 0 0 0 0 0 0

0.014 0.1 0.035 0.0996 99.8 1.83 2.8

0.01 0.05 0.0126 0.0289 62.1 0.82 1

15 15 15 15 15 15 15

0.0040000 0.050000 0.022400 0.070700 37.700 1.0100 1.8000

0.0011255 0.024398 0.0071421 0.021180 11.352 0.26259 0.54885

0.00029059 0.0062994 0.0018441 0.0054688 2.9311 0.067801 0.14171



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.14 0.24 < 0.10 < 0.10 695.0 733

0.13 0.15 < 0.10 < 0.10 679.9 734

0.15 0.19 < 0.10 < 0.10 654 694

< 0.10 0.20 < 0.10 < 0.10 604.5 641

< 0.10 0.17 < 0.10 < 0.10 599.8 647

0.11 0.20 < 0.10 < 0.10 549.7 585

0.16 0.21 < 0.10 < 0.10 516.4 576

0.11 0.34 < 0.10 0.11 532.3 577

0.22 0.41 < 0.10 < 0.10 523.4 579

0.11 0.40 < 0.10 0.19 435 469

0.14 0.60 < 0.10 0.17 431.5 424

0.15 0.32 < 0.10 < 0.10 459.7 467

0.14 0.18 < 0.10 < 0.10 487

520.8

0.14 0.19 < 0.10 < 0.10 415.8 571

< 0.10 0.18 < 0.10 < 0.10 530.1 609

0.13333 0.26533 0.10000 0.11133 543.19 586.20

0 0 0 0 0 0

0.22 0.6 0.1 0.19 695 734

0.1 0.15 0.1 0.1 415.8 424

15 15 15 15 15 15

0.12000 0.45000 0.0000 0.090000 279.20 310.00

0.031547 0.12541 0.0000000014080 0.028251 88.761 95.170

0.0081455 0.032380 3.6355E-10 0.0072943 22.918 24.573



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 13.83 0.176 408

< 0.50 < 0.50 12.25 0.191 396

< 0.50 < 0.50 12.88 0.178 404

< 0.50 < 0.50 11.63 0.172 358

< 0.50 6.49 10.97 0.172 348

< 0.50 < 0.50 10.17 0.198 306

< 0.50 < 0.50 9.8 0.193 300

< 0.50 < 0.50 12.2 0.203 328

< 0.50 < 0.50 13.07 0.201 307

< 0.50 0.57 16.52 0.193 250

< 0.50 0.57 11.16 0.196 231

< 0.50 < 0.50 10.06 0.205 246

< 0.50 < 0.50 0.203 272

10.38

< 0.50 < 0.50 10.13 0.207 302

< 0.50 < 0.50 9.64 0.214 312

0.50000 0.90867 11.646 0.19347 317.87

0 0 0 0 0

0.5 6.49 16.52 0.214 408

0.5 0.5 9.64 0.172 231

15 15 15 15 15

0.0000 5.9900 6.8800 0.042000 177.00

0.0000 1.5442 1.8797 0.013298 56.413

0.0000 0.39872 0.48535 0.0034335 14.566



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

< 0.010 0.022 < 0.050 < 0.050 0.0160 0.0162 39.2

< 0.010 0.014 < 0.050 < 0.050 0.0168 0.0164 41.1

< 0.010 0.039 < 0.050 < 0.050 0.0157 0.0158 35.9

< 0.010 0.058 < 0.050 0.051 0.0155 0.0152 33.1

< 0.010 0.033 < 0.050 0.125 0.0152 0.0152 32.8

< 0.010 0.049 < 0.050 < 0.050 0.0141 0.0140 29.3

0.013 0.031 < 0.050 < 0.050 0.0138 0.0142 29.7

< 0.010 0.169 < 0.050 0.130 0.0148 0.0147 32.2

< 0.010 0.031 < 0.050 < 0.050 0.0135 0.0145 29.4

< 0.010 0.259 < 0.050 0.201 0.0117 0.0124 24.3

< 0.010 0.264 < 0.050 0.185 0.0112 0.0117 21.3

< 0.010 0.110 < 0.050 0.082 0.0115 0.0117 21.6

< 0.010 0.030 < 0.050 < 0.050 0.0151 0.0155 26.4

< 0.010 0.035 < 0.050 < 0.050 0.0120 0.0119 26.0

< 0.010 0.030 < 0.050 < 0.050 0.0152 0.0168 29.3

0 0.010200 0.078267 0.050000 0.081600 0.014140 0.014413 30.107

0 0 0 0 0 0 0 0

0 0.013 0.264 0.05 0.201 0.0168 0.0168 41.1

0 0.01 0.014 0.05 0.05 0.0112 0.0117 21.3

0 15 15 15 15 15 15 15

0 0.0030000 0.25000 0.0000 0.15100 0.0056000 0.0051000 19.800

0 0.00077460 0.084327 7.0401E-10 0.052846 0.0017948 0.0017439 5.8181

0 0.00020000 0.021773 1.8178E-10 0.013645 0.00046340 0.00045028 1.5022



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

0.00040 0.00182 < 0.0050 < 0.0050 0.00107 0.00110 1.09

0.00039 0.00109 < 0.0050 < 0.0050 0.00109 0.00105 1.38

0.00046 0.00246 < 0.0050 < 0.0050 0.00104 0.00105 1.23

0.00072 0.00474 < 0.0050 < 0.0050 0.00106 0.00108 1.18

0.00063 0.00267 < 0.0050 < 0.0050 0.00109 0.00107 1.15

0.00072 0.00374 < 0.0050 < 0.0050 0.00106 0.00102 1.19

0.00248 0.00257 < 0.0050 < 0.0050 0.00105 0.00105 1.25

0.00042 0.0110 < 0.0050 < 0.0050 0.00103 0.000970 1.17

0.00034 0.00236 < 0.0050 < 0.0050 0.00102 0.00103 1.15

0.00049 0.0149 < 0.0050 < 0.0050 0.000964 0.00100 1.12

0.00026 0.0158 < 0.0050 < 0.0050 0.000887 0.000890 1.19

0.00038 0.00702 < 0.0050 < 0.0050 0.000937 0.000943 1.22

0.00054 0.00187 < 0.0050 < 0.0050 0.00103 0.00108 1.21

0.00035 0.00242 < 0.0050 < 0.0050 0.00100 0.000990 1.35

0.00025 0.00216 < 0.0050 < 0.0050 0.00107 0.00106 1.20

0.00058867 0.0051080 0.0050000 0.0050000 0.0010265 0.0010255 1.2053

0 0 0 0 0 0 0

0.00248 0.0158 0.005 0.005 0.00109 0.0011 1.38

0.00025 0.00109 0.005 0.005 0.000887 0.00089 1.09

15 15 15 15 15 15 15

0.0022300 0.014710 0.0000 0.0000 0.00020300 0.00021000 0.29000

0.00054318 0.0048615 8.8002E-11 8.8002E-11 0.000057925 0.000057737 0.077170

0.00014025 0.0012552 2.2722E-11 2.2722E-11 0.000014956 0.000014908 0.019925



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

1.14 10.2 0.0025 < 0.0050

0.96 9.79 0.0041 < 0.0050

1.11 9.24 0.0036 < 0.0050

1.47 7.69 0.0042 < 0.0050

1.42 7.58 0.0057 < 0.0050

1.38 6.82 0.0045 < 0.0050

1.74 6.69 0.0037 < 0.0050

1.53 7.16 0.0027 < 0.0050

1.26 7.22 0.0026 < 0.0050

1.83 5.26 0.0018 < 0.0050

1.96 4.59 0.0016 < 0.0050

1.45 5.10 0.0022 < 0.0050

1.33 6.25 0.0032 < 0.0050

1.45 6.63 0.0026 < 0.0050

1.33 7.24 0.0030 < 0.0050

1.4240 7.1640 0.0032000 0.0050000

0 15 0 0

1.96 10.2 0.0057 0.005

0.96 4.59 0.0016 0.005

15 15 15 15

1.0000 5.6100 0.0041000 0.0000

0.26830 1.6225 0.0011078 8.8002E-11

0.069274 0.41893 0.00028602 2.2722E-11



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

< 0.0010 8.82 8.37 0.0031 1.06 38.6 39

< 0.0010 8.91 8.42 < 0.0020 1.03 41.3 39.6

< 0.0010 8.26 8.40 0.0039 1.09 38.9 38.2

< 0.0010 8.47 8.46 0.0068 0.974 33.8 32.2

< 0.0010 8.49 8.48 0.0061 0.962 35.1 32.8

< 0.0010 8.54 8.48 0.0064 0.954 27.7 27.7

0.0012 8.35 8.48 0.0076 0.997 26.4 27.3

< 0.0010 8.28 8.44 0.0081 1.06 27.8 28.1

< 0.0010 8.31 8.46 0.0039 0.945 27 28.3

< 0.0010 8.34 8.36 0.0244 0.926 19.6 21.2

< 0.0010 8.54 8.39 0.0251 0.926 17.4 17.5

0.0016 8.76 8.47 0.0142 0.904 17.8 17.6

0.0011 8.36 0.0052 0.992 22.4 23

8.46

0.0016 8.15 8.35 0.0044 1.01 25.5 25.6

0.0014 8.33 8.47 0.0049 1.04 26.7 27.9

0.0011267 8.4673 8.4260 0.0084067 0.99133 28.400 28.400

0 0 0 0 0 0 15

0.0016 8.91 8.48 0.0251 1.09 41.3 39.6

0.001 8.15 8.35 0.002 0.904 17.4 17.5

15 15 15 15 15 15 15

0.00060000 0.76000 0.13000 0.023100 0.18600 23.900 22.100

0.00022190 0.21868 0.049828 0.0072168 0.056236 7.6516 7.0406

0.000057293 0.056463 0.012866 0.0018634 0.014520 1.9756 1.8179



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D)

< 0.010 < 0.010 2.83 0.170 0.178 187

< 0.010 < 0.010 2.77 0.164 0.161 178

< 0.010 < 0.010 2.64 0.154 0.154 172

< 0.010 < 0.010 2.18 0.142 0.140 145

< 0.010 < 0.010 2.20 0.142 0.142 143

< 0.010 < 0.010 2.00 0.122 0.124 125

< 0.010 < 0.010 2.06 0.124 0.128 120

< 0.010 < 0.010 2.03 0.127 0.127 123

< 0.010 < 0.010 2.16 0.123 0.127 118

< 0.010 < 0.010 1.56 0.111 0.118 86.6

< 0.010 < 0.010 1.50 0.0979 0.102 73.5

< 0.010 < 0.010 1.50 0.0999 0.0991 78.1

< 0.010 < 0.010 1.86 0.113 0.117 97.0

< 0.010 < 0.010 1.89 0.117 0.119 107

< 0.010 < 0.010 2.08 0.132 0.132 117

0.010000 0.010000 2.0840 0.12925 0.13121 124.68

0 0 0 0 0 0

0.01 0.01 2.83 0.17 0.178 187

0.01 0.01 1.5 0.0979 0.0991 73.5

15 15 15 15 15 15

0.0000 0.0000 1.3300 0.072100 0.078900 113.50

1.7600E-10 1.7600E-10 0.41574 0.021595 0.021210 35.011

4.5444E-11 4.5444E-11 0.10734 0.0055759 0.0054763 9.0398



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

1.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.1 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

7.4 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.60 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.9 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.4 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.4 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6 < 0.010 0.010 < 0.00010 < 0.00010 < 10 < 10

6.7 < 0.010 0.010 < 0.00010 < 0.00010 < 10 < 10

8.2 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

8.6

7.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

9.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.0600 0.010000 0.010000 0.00010000 0.00010000 10.000 10.000

0 0 0 0 0 0 0

9.8 0.01 0.01 0.0001 0.0001 10 10

1.7 0.01 0.01 0.0001 0.0001 10 10

15 15 15 15 15 15 14

8.1000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2.2283 1.7600E-10 1.7600E-10 0.0000 0.0000 0.0000 0.0000

0.57535 4.5444E-11 4.5444E-11 0.0000 0.0000 0.0000 0.0000



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

478 < 0.050 0.92

495 < 0.050 0.91

479 0.068 1.03

426 < 0.050 1.13

430 < 0.050 1.13

378 0.151 1.48

368 < 0.050 1.44

372 < 0.050 1.19

369 < 0.050 1.18

310 0.192 2.24

278 0.217 1.99

280 0.170 1.47

375 0.176 1.80

364 0.144 1.01

389 0.152 1.32

386.07 0.10800 1.3493

0 0 0

495 0.217 2.24

278 0.05 0.91

15 15 15

217.00 0.16700 1.3300

66.918 0.064162 0.39572

17.278 0.016566 0.10217



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

1.9 0.81 2.13 2.14 < 0.50 < 0.50

1.0 0.49 2.09 2.06 < 0.50 < 0.50

3.0 0.60 1.97 1.93 < 0.50 0.63

3.6 0.60 1.73 1.71 < 0.50 < 0.50

2.4 1.12 1.65 1.65 < 0.50 < 0.50

2.6 0.82 1.53 1.52 < 0.50 < 0.50

5.1 1.12 1.56 1.62 < 0.50 < 0.50

5.7 0.65 1.62 1.62 < 0.50 0.52

2.4 0.65 1.63 1.68 < 0.50 < 0.50

19.6 4.05 1.28 1.38 < 0.50 0.81

18.6 4.93 1.15 1.19 < 0.50 0.92

7.9 1.11 1.27 1.25 < 0.50 < 0.50

3.5 1.04 1.42 1.46 < 0.50 < 0.50

3.3 0.63 1.48 1.46 < 0.50 < 0.50

1.6 0.76 1.61 1.62 < 0.50 < 0.50

5.4800 1.2920 1.6080 1.6193 0.50000 0.55867

0 0 0 0 0 0

19.6 4.93 2.13 2.14 0.5 0.92

1 0.49 1.15 1.19 0.5 0.5

15 15 15 15 15 15

18.600 4.4400 0.98000 0.95000 0.0000 0.42000

5.8010 1.3255 0.28596 0.26903 0.0000 0.13043

1.4978 0.34225 0.073835 0.069464 0.0000 0.033677



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 5.5

< 3.0 < 3.0

3.2 < 3.0

< 3.0 3.2

< 3.0 < 3.0

< 3.0 5.7

< 3.0 5.4

< 3.0 3.3

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

3.0133 3.5400

0 0

3.2 5.7

3 3

15 15

0.20000 2.7000

0.051640 1.0370

0.013333 0.26776



LC_FRDSDC (E288272)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/7/2015 179 < 0.0030 0.0106 < 0.10 < 0.10 < 0.10

4/13/2015 167 < 0.0030 0.0103 < 0.10 < 0.10 < 0.10

4/20/2015 178 < 0.0030 0.0196 0.11 0.13 0.12

4/27/2015 165 < 0.0030 0.0246 0.13 0.13 < 0.10

4/28/2015 182 < 0.0030 0.0264 0.13 0.15 0.11

5/4/2015 134 < 0.0030 0.0462 0.13 0.12 0.10

5/5/2015 163 < 0.0030 0.0192 0.12 0.14 < 0.10

5/11/2015 131 < 0.0030 0.0254 0.12 0.13 0.10

5/19/2015 163 < 0.0030 0.0316 0.12 0.13 0.11

5/25/2015 153 < 0.0030 0.0923 0.11 0.13 0.11

6/1/2015 143 < 0.0030 0.108 < 0.10 0.13 0.10

6/8/2015 129 < 0.0030 0.0578 0.12 0.12 0.10

6/15/2015 166 < 0.0030 0.0279 0.12 0.15 0.10

6/22/2015 165 < 0.0030 0.0199 0.11 0.12 < 0.10

6/29/2015 174 < 0.0030 0.0144 0.12 0.13 0.10

Average Sample Result 159.47 0.0030000 0.035613 0.11600 0.12733 0.10333

Exceedance Count 0 0 0 0 0 0

Maximum Sample Result 182 0.003 0.108 0.13 0.15 0.12

Minimum Sample Result 129 0.003 0.0103 0.1 0.1 0.1

Sample Count 15 15 15 15 15 15

Sample Range 53.000 0.0000 0.097700 0.030000 0.050000 0.020000

Std Deviation 17.586 0.0000 0.029195 0.010556 0.014376 0.0061721

Std Error 4.5407 0.0000 0.0075381 0.0027255 0.0037118 0.0015936



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

< 0.10 0.122 0.124 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.10 0.117 0.117 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.19 0.110 0.108 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.103 0.100 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.105 0.103 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.0914 0.0908 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.0900 0.0897 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.0890 0.0901 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.0874 0.0856 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.18 0.0741 0.0785 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.20 0.0715 0.0740 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.16 0.0702 0.0701 < 0.10 < 0.10 < 0.000050 < 0.000050 0.010

0.14 0.0809 0.0822 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.11 0.0853 0.0861 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.11 0.0890 0.0918 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14400 0.092387 0.092727 0.10000 0.10000 0.000050000 0.000050000 0.010000

0 0 0 0 0 0 0 0

0.2 0.122 0.124 0.1 0.1 5e-005 5e-005 0.01

0.1 0.0702 0.0701 0.1 0.1 5e-005 5e-005 0.01

15 15 15 15 15 15 15 15

0.10000 0.051800 0.053900 0.0000 0.0000 0.0000 0.0000 0.0000

0.030659 0.015956 0.015237 0.0000000014080 0.0000000014080 0.0000 0.0000 1.7600E-10

0.0079162 0.0041198 0.0039341 3.6355E-10 3.6355E-10 0.0000 0.0000 4.5444E-11



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

< 0.010 < 0.10 0.0224 0.0243 109 0.90 2.3

0.011 < 0.25 0.0164 0.0259 97.2 0.83 2.2

< 0.010 < 0.10 0.0166 0.0286 100 1.10 1.9

< 0.010 < 0.10 0.0270 0.0302 83.0 1.14 1.7

< 0.010 < 0.10 0.0176 0.0288 81.8 1.38 1.8

< 0.010 < 0.050 0.0154 0.0319 70.9 1.56 1.2

< 0.010 < 0.050 0.0215 0.0255 72.1 1.18 1.1

< 0.010 < 0.050 0.0200 0.0247 78.0 1.11 1.7

< 0.010 < 0.050 0.0204 0.0278 73.6 1.51 1.4

< 0.010 < 0.050 0.0117 0.0366 68.2 1.14 1.2

< 0.010 < 0.050 0.0148 0.0409 63.9 1.18 1.0

0.011 < 0.050 0.0147 0.0340 64.0 1.13 1.3

< 0.010 < 0.050 0.0207 0.0255 72.4 1.14 1.1

0.012 < 0.050 0.0160 0.0168 73.2 0.88 1.3

< 0.010 < 0.050 0.0131 0.0237 78.4 0.88 1.3

0.010267 0.076667 0.017887 0.028347 79.047 1.1373 1.5000

0 0 0 0 0 0 0

0.012 0.25 0.027 0.0409 109 1.56 2.3

0.01 0.05 0.0117 0.0168 63.9 0.83 1

15 15 15 15 15 15 15

0.0020000 0.20000 0.015300 0.024100 45.100 0.73000 1.3000

0.00059362 0.053005 0.0040509 0.0058620 13.327 0.21803 0.40883

0.00015327 0.013686 0.0010459 0.0015136 3.4411 0.056294 0.10556



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.11 0.15 < 0.10 < 0.10 738.8 786

0.12 0.14 < 0.10 < 0.10 719.3 764

0.10 0.19 < 0.10 < 0.10 665.6 694

< 0.10 0.15 < 0.10 < 0.10 597.4 630

< 0.10 0.18 < 0.10 < 0.10 603.2 632

0.11 0.27 < 0.10 < 0.10 542.4 562

< 0.10 0.17 < 0.10 < 0.10 338.1 559

< 0.10 0.15 < 0.10 < 0.10 530.1 575

< 0.10 0.22 < 0.10 < 0.10 533.9 571

< 0.10 0.24 < 0.10 < 0.10 443.0 471

< 0.10 0.28 < 0.10 0.10 453.8 436

0.12 0.30 < 0.10 < 0.10 453.8 484

0.12 0.17 < 0.10 < 0.10 543.9 501

0.10 0.18 < 0.10 < 0.10 292.2 586

0.13 0.16 < 0.10 < 0.10 373.4 629

0.10733 0.19667 0.10000 0.10000 521.93 592.00

0 0 0 0 0 0

0.13 0.3 0.1 0.1 738.8 786

0.1 0.14 0.1 0.1 292.2 436

15 15 15 15 15 15

0.030000 0.16000 0.0000 0.0000 446.60 350.00

0.010328 0.052463 0.0000000014080 0.0000000014080 132.07 101.32

0.0026667 0.013546 3.6355E-10 3.6355E-10 34.100 26.160



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 13.01 0.143 448

< 0.50 < 0.50 12.21 0.16 424

< 0.50 4.71 11.63 0.135 406

< 0.50 < 0.50 11.56 0.136 345

< 0.50 < 0.50 11.05 0.141 345

< 0.50 < 0.50 10.08 0.166 288

< 0.50 < 0.50 9.78 0.168 295

< 0.50 < 0.50 12.18 0.175 329

< 0.50 < 0.50 11.45 0.182 299

< 0.50 0.82 13.01 0.179 259

< 0.50 < 0.50 10.75 0.185 248

< 0.50 < 0.50 10.75 0.188 255

< 0.50 < 0.50 9.52 0.179 288

< 0.50 < 0.50 9.88 0.185 305

< 0.50 < 0.50 9.73 0.186 327

0.50000 0.80200 11.106 0.16720 324.07

0 0 0 0 0

0.5 4.71 13.01 0.188 448

0.5 0.5 9.52 0.135 248

15 15 15 15 15

0.0000 4.2100 3.4900 0.053000 200.00

0.0000 1.0843 1.1711 0.019483 61.060

0.0000 0.27995 0.30238 0.0050306 15.766



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

< 0.010 0.025 < 0.050 < 0.050 0.0164 0.0172 44.6

< 0.010 0.023 < 0.050 < 0.050 0.0170 0.0177 45.4

< 0.010 0.033 < 0.050 < 0.050 0.0173 0.0174 36.4

< 0.010 0.038 < 0.050 < 0.050 0.0156 0.0150 33.1

< 0.010 0.037 < 0.050 < 0.050 0.0154 0.0151 32.2

< 0.010 0.059 < 0.050 < 0.050 0.0142 0.0137 26.7

< 0.010 0.022 < 0.050 < 0.050 0.0133 0.0130 28.2

< 0.010 0.038 < 0.050 < 0.050 0.0149 0.0151 31.9

< 0.010 0.044 < 0.050 0.081 0.0138 0.0135 28.1

< 0.010 0.125 < 0.050 0.109 0.0116 0.0123 24.6

< 0.010 0.150 < 0.050 0.135 0.0109 0.0109 22.0

< 0.010 0.094 < 0.050 0.080 0.0122 0.0121 22.0

< 0.010 0.038 < 0.050 < 0.050 0.0153 0.0152 29.8

< 0.010 0.029 < 0.050 < 0.050 0.0151 0.0162 30.6

< 0.010 0.018 < 0.050 < 0.050 0.0152 0.0150 32.7

0 0.010000 0.051533 0.050000 0.063667 0.014547 0.014627 31.220

0 0 0 0 0 0 0 0

0 0.01 0.15 0.05 0.135 0.0173 0.0177 45.4

0 0.01 0.018 0.05 0.05 0.0109 0.0109 22

0 15 15 15 15 15 15 15

0 0.0000 0.13200 0.0000 0.085000 0.0064000 0.0068000 23.400

0 1.7600E-10 0.039763 7.0401E-10 0.026411 0.0018901 0.0020310 6.9158

0 4.5444E-11 0.010267 1.8178E-10 0.0068192 0.00048803 0.00052440 1.7857



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

0.00117 0.00228 < 0.0050 < 0.0050 0.000728 0.000760 0.57

0.00139 0.00220 < 0.0050 < 0.0050 0.000726 0.000770 < 0.50

0.00119 0.00279 < 0.0050 < 0.0050 0.000825 0.000828 0.58

0.00125 0.00309 < 0.0050 < 0.0050 0.000967 0.000947 0.78

0.00123 0.00282 < 0.0050 < 0.0050 0.000985 0.000932 0.90

0.00099 0.00352 < 0.0050 < 0.0050 0.000978 0.000963 0.77

0.00147 0.00207 < 0.0050 < 0.0050 0.000868 0.000915 0.91

0.00114 0.00285 < 0.0050 < 0.0050 0.000901 0.000937 0.83

0.00105 0.00293 < 0.0050 < 0.0050 0.000910 0.000881 0.77

0.00118 0.00682 < 0.0050 < 0.0050 0.000890 0.000932 0.58

0.00091 0.00784 < 0.0050 < 0.0050 0.000854 0.000850 0.61

0.00085 0.00515 < 0.0050 < 0.0050 0.000866 0.000862 0.67

0.00137 0.00382 < 0.0050 < 0.0050 0.000915 0.000944 0.68

0.00190 0.00335 < 0.0050 < 0.0050 0.000817 0.000875 0.72

0.00118 0.00275 < 0.0050 < 0.0050 0.000898 0.000901 0.67

0.0012180 0.0036187 0.0050000 0.0050000 0.00087520 0.00088647 0.70267

0 0 0 0 0 0 0

0.0019 0.00784 0.005 0.005 0.000985 0.000963 0.91

0.00085 0.00207 0.005 0.005 0.000726 0.00076 0.5

15 15 15 15 15 15 15

0.0010500 0.0057700 0.0000 0.0000 0.00025900 0.00020300 0.41000

0.00025426 0.0016937 8.8002E-11 8.8002E-11 0.000078227 0.000063033 0.12349

0.000065648 0.00043732 2.2722E-11 2.2722E-11 0.000020198 0.000016275 0.031885



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

0.52 12.2 0.0037 < 0.0050

0.51 12.0 < 0.0050 < 0.0050

0.56 10.5 0.0039 < 0.0050

0.87 8.03 0.0038 < 0.0050

0.88 8.11 0.0036 < 0.0050

1.01 6.91 0.0035 < 0.0050

0.81 7.05 0.0029 < 0.0050

1.06 7.85 0.0027 < 0.0050

0.79 7.86 0.0020 < 0.0050

0.85 6.01 0.0024 < 0.0050

1.00 5.62 0.0027 < 0.0050

0.91 6.10 0.0026 < 0.0050

0.75 7.53 0.0022 < 0.0050

0.73 7.91 0.0044 < 0.0050

0.63 8.96 0.0037 0.0053

0.79200 8.1760 0.0032733 0.0050200

0 15 0 0

1.06 12.2 0.005 0.0053

0.51 5.62 0.002 0.005

15 15 15 15

0.55000 6.5800 0.0030000 0.00030000

0.17591 1.9992 0.00085479 0.000077460

0.045421 0.51620 0.00022071 0.000020000



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

< 0.0010 8.85 8.41 < 0.0020 1.13 44.5 46.7

< 0.0010 8.67 8.35 < 0.0020 1.16 47.7 48.2

0.0019 8.01 8.33 0.0060 1.15 41.9 41.8

0.0025 8.27 8.41 0.0075 1.01 34.4 33.9

0.0023 8.28 8.43 0.0053 1.02 35.1 33.5

0.0025 8.35 8.44 0.0070 0.986 28.1 27.4

0.0036 8.15 8.39 0.0118 0.997 27.3 27.7

0.0023 8.01 8.35 0.0058 1.07 29.6 29.5

0.0013 8.37 8.41 0.0070 0.954 27.9 30.3

0.0021 8.30 8.33 0.0128 0.907 20.6 21.3

0.0022 8.40 8.30 0.0157 0.757 19 18.8

0.0020 8.4 8.45 0.0136 0.902 19.6 19.5

0.0019 7.95 8.26 0.0062 1.02 24.5 24.5

0.0017 8.18 8.34 0.0038 1.08 27.4 28.3

< 0.0010 8.24 8.43 0.0159 1.08 29.8 29.5

0.0019533 8.2953 8.3753 0.0081600 1.0149 30.493 30.727

0 0 0 0 0 0 15

0.0036 8.85 8.45 0.0159 1.16 47.7 48.2

0.001 7.95 8.26 0.002 0.757 19 18.8

15 15 15 15 15 15 15

0.0026000 0.90000 0.19000 0.013900 0.40300 28.700 29.400

0.00069986 0.23889 0.056804 0.0046400 0.10687 8.7705 8.9685

0.00018070 0.061682 0.014667 0.0011980 0.027595 2.2645 2.3156



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D)

< 0.010 < 0.010 2.05 0.141 0.145 198

< 0.010 < 0.010 2.15 0.141 0.145 194

< 0.010 < 0.010 1.92 0.130 0.129 174

< 0.010 < 0.010 1.57 0.115 0.114 139

< 0.010 < 0.010 1.60 0.117 0.115 140

< 0.010 < 0.010 1.45 0.105 0.110 116

< 0.010 < 0.010 1.50 0.102 0.104 117

< 0.010 < 0.010 1.51 0.105 0.109 119

< 0.010 < 0.010 1.40 0.109 0.105 113

< 0.010 < 0.010 1.20 0.102 0.109 86.1

< 0.010 < 0.010 1.15 0.0933 0.0924 76.4

< 0.010 < 0.010 1.16 0.0901 0.0908 79.4

< 0.010 < 0.010 1.38 0.0981 0.101 97.8

< 0.010 < 0.010 1.43 0.0993 0.107 107

< 0.010 < 0.010 1.51 0.113 0.116 120

0.010000 0.010000 1.5320 0.11072 0.11281 125.11

0 0 0 0 0 0

0.01 0.01 2.15 0.141 0.145 198

0.01 0.01 1.15 0.0901 0.0908 76.4

15 15 15 15 15 15

0.0000 0.0000 1.0000 0.050900 0.054200 121.60

1.7600E-10 1.7600E-10 0.30012 0.015828 0.016037 38.060

4.5444E-11 4.5444E-11 0.077492 0.0040867 0.0041408 9.8271



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

1.7 < 0.010 < 0.010 < 0.00010 < 0.00010 11 11

2.1 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

2.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.5 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.4 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.5 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.3 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

5.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

8.2 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

8.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.7467 0.010000 0.010000 0.00010000 0.00010000 10.067 10.071

0 0 0 0 0 0 0

8.7 0.01 0.01 0.0001 0.0001 11 11

1.7 0.01 0.01 0.0001 0.0001 10 10

15 15 15 15 15 15 14

7.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000

2.1280 1.7600E-10 1.7600E-10 0.0000 0.0000 0.25820 0.26726

0.54945 4.5444E-11 4.5444E-11 0.0000 0.0000 0.066667 0.071429



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

542 < 0.050 0.68

531 < 0.050 0.74

463 < 0.050 1.05

420 < 0.050 1.20

420 < 0.050 1.28

361 < 0.050 1.63

359 < 0.050 1.50

380 < 0.050 1.20

365 < 0.050 1.37

311 < 0.10 1.37

284 0.209 1.53

282 0.193 1.04

365 0.186 1.78

348 0.156 0.79

410 0.206 1.03

389.40 0.10000 1.2127

0 0 0

542 0.209 1.78

282 0.05 0.68

15 15 15

260.00 0.15900 1.1000

77.720 0.068033 0.32832

20.067 0.017566 0.084771



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

1.6 0.63 1.77 1.88 < 0.50 < 0.50

< 1.0 0.33 1.82 1.90 < 0.50 < 0.50

1.6 1.13 1.76 1.72 < 0.50 0.68

2.9 0.88 1.44 1.41 < 0.50 < 0.50

2.4 0.84 1.48 1.42 < 0.50 < 0.50

2.0 1.58 1.36 1.33 < 0.50 0.51

5.2 1.45 1.33 1.34 < 0.50 < 0.50

1.5 0.59 1.37 1.46 < 0.50 < 0.50

2.0 1.0 1.45 1.42 < 0.50 < 0.50

9.0 2.07 1.21 1.26 < 0.50 0.63

12.2 3.25 1.13 1.12 < 0.50 0.77

9.2 1.84 1.16 1.17 < 0.50 < 0.50

3.0 1.11 1.33 1.37 < 0.50 < 0.50

1.2 0.84 1.32 1.40 < 0.50 < 0.50

1.4 0.52 1.54 1.59 < 0.50 < 0.50

3.7467 1.2040 1.4313 1.4527 0.50000 0.53933

0 0 0 0 0 0

12.2 3.25 1.82 1.9 0.5 0.77

1 0.33 1.13 1.12 0.5 0.5

15 15 15 15 15 15

11.200 2.9200 0.69000 0.78000 0.0000 0.27000

3.5244 0.75150 0.21441 0.23023 0.0000 0.084131

0.90999 0.19404 0.055359 0.059446 0.0000 0.021723



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

3.0000 3.0000

0 0

3 3

3 3

15 15

0.0000 0.0000

0.0000 0.0000

0.0000 0.0000



LC_DC1 (E288270)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/7/2015 164 < 0.0030 0.0413 0.14 0.14 0.15

4/13/2015 152 < 0.0030 0.0130 0.14 0.16 0.15

4/20/2015 122 0.0090 0.0723 0.16 0.19 0.24

4/27/2015 132 0.0051 0.0379 0.16 0.16 0.21

4/28/2015 130 < 0.0030 0.0260 0.13 0.16 0.20

5/4/2015 120 0.0066 0.0687 0.14 0.16 0.20

5/5/2015 119 0.0060 0.0782 0.15 0.16 0.20

5/11/2015 128 0.0034 0.0318 0.14 0.13 0.20

5/19/2015 127 0.0039 0.0472 0.14 0.17 0.22

5/25/2015 134 0.0077 0.112 0.14 0.17 0.20

6/1/2015

6/1/2015 116 0.0303 0.258 0.14 0.23 0.21

6/8/2015 95.4 0.0150 0.150 0.14 0.17 0.20

6/15/2015 132 0.0061 0.0465 0.15 0.15 0.18

6/22/2015 143 0.0034 0.0318 0.14 0.16 0.18

6/29/2015 150 < 0.0030 0.0191 0.16 0.17 0.17

Average Sample Result 130.96 0.0072333 0.068920 0.14467 0.16533 0.19400

Exceedance Count 0 0 0 0 0 0

Maximum Sample Result 164 0.0303 0.258 0.16 0.23 0.24

Minimum Sample Result 95.4 0.003 0.013 0.13 0.13 0.15

Sample Count 15 15 15 15 15 15

Sample Range 68.600 0.027300 0.24500 0.030000 0.10000 0.090000

Std Deviation 16.713 0.0071498 0.063911 0.0091548 0.022636 0.024437

Std Error 4.3152 0.0018461 0.016502 0.0023637 0.0058445 0.0063095



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.18 0.158 0.157 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.17 0.149 0.146 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.27 0.142 0.127 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.26 0.144 0.133 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.20 0.130 0.129 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.25 0.126 0.126 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.24 0.131 0.131 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.21 0.132 0.131 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.25 0.136 0.142 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.27 0.136 0.140 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.37 0.144 0.152 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.30 0.145 0.147 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.24 0.155 0.148 < 0.10 < 0.10 < 0.000050 < 0.000050 0.010

0.20 0.153 0.154 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.23 0.165 0.165 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.24267 0.14307 0.14187 0.10000 0.10000 0.000050000 0.000050000 0.010200

0 0 0 0 0 0 0 0

0.37 0.165 0.165 0.1 0.1 5e-005 5e-005 0.012

0.17 0.126 0.126 0.1 0.1 5e-005 5e-005 0.01

15 15 15 15 15 15 15 15

0.20000 0.039000 0.039000 0.0000 0.0000 0.0000 0.0000 0.0020000

0.050351 0.011392 0.012106 0.0000000014080 0.0000000014080 0.0000 0.0000 0.00056061

0.013001 0.0029414 0.0031257 3.6355E-10 3.6355E-10 0.0000 0.0000 0.00014475



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

0.010 < 0.050 0.0190 0.0374 42.8 1.71 1.1

0.010 < 0.050 0.0278 0.0330 36.1 1.87 < 1.0

< 0.010 < 0.050 0.0279 0.0553 34.9 1.92 1.2

< 0.010 < 0.050 0.0285 0.0389 33.7 2.03 1.3

< 0.010 < 0.050 0.0312 0.0417 32.3 2.12 1.0

< 0.010 < 0.050 0.0260 0.0461 30.3 2.06 1.1

< 0.010 < 0.050 0.0285 0.0462 29.9 1.89 < 1.0

< 0.010 < 0.050 0.0237 0.0393 32.2 1.83 < 1.0

< 0.010 < 0.050 0.0271 0.0457 33.2 2.06 < 1.0

0.010 < 0.050 0.0291 0.0669 32.0 2.14 < 1.0

< 0.010 < 0.050 0.0282 0.123 32.3 2.31 1.2

0.012 < 0.050 0.0305 0.0769 32.6 1.95 < 1.0

< 0.010 < 0.050 0.0258 0.0432 33.9 1.75 < 1.0

0.012 < 0.050 0.0326 0.0466 36.0 1.67 < 1.0

< 0.010 < 0.050 0.0304 0.0441 37.8 1.50 < 1.0

0.010267 0.050000 0.027753 0.052287 34.000 1.9207 1.0600

0 0 0 0 0 0 0

0.012 0.05 0.0326 0.123 42.8 2.31 1.3

0.01 0.05 0.019 0.033 29.9 1.5 1

15 15 15 15 15 15 15

0.0020000 0.0000 0.013600 0.090000 12.900 0.81000 0.30000

0.00070373 7.0401E-10 0.0033106 0.022651 3.2439 0.20978 0.098561

0.00018170 1.8178E-10 0.00085478 0.0058485 0.83757 0.054164 0.025448



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.11 0.16 < 0.10 < 0.10 281.9 296

< 0.10 0.13 < 0.10 < 0.10 256.5 253

< 0.10 0.21 < 0.10 < 0.10 223.1 233

< 0.10 0.13 < 0.10 < 0.10 227.2 241

< 0.10 0.12 < 0.10 < 0.10 228.6 244

< 0.10 0.23 < 0.10 < 0.10 217.7 232

< 0.10 0.23 < 0.10 < 0.10 207.61 232

< 0.10 0.15 < 0.10 < 0.10 216.5 231

< 0.10 0.18 < 0.10 < 0.10 214.8 199

< 0.10 0.24 < 0.10 < 0.10 207.0 223

< 0.10 0.55 < 0.10 0.17 223.7 218

0.13 0.38 < 0.10 < 0.10 235.1 222

< 0.10 0.19 < 0.10 < 0.10 255.7 231

0.12 0.18 < 0.10 < 0.10 204.5 278

< 0.10 0.13 < 0.10 < 0.10 259.8 301

0.10400 0.21400 0.10000 0.10467 230.65 242.27

0 0 0 0 0 0

0.13 0.55 0.1 0.17 281.9 301

0.1 0.12 0.1 0.1 204.5 199

15 15 15 15 15 15

0.030000 0.43000 0.0000 0.070000 77.400 102.00

0.0091026 0.11388 0.0000000014080 0.018074 22.845 28.694

0.0023503 0.029404 3.6355E-10 0.0046667 5.8985 7.4088



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 12.93 0.120 168

< 0.50 < 0.50 12.16 0.123 149

< 0.50 0.87 12.75 0.108 134

< 0.50 < 0.50 11.75 0.104 129

< 0.50 < 0.50 11.71 0.104 130

< 0.50 < 0.50 10.51 0.105 119

< 0.50 < 0.50 10.33 0.102 119

< 0.50 < 0.50 12.24 0.109 131

< 0.50 < 0.50 12.83 0.109 127

< 0.50 0.55 10.96 0.103 123

< 0.50 0.96 10.77 0.107 125

< 0.50 0.67 9.73 0.109 127

< 0.50 < 0.50 10.88 0.107 139

< 0.50 < 0.50 9.41 0.114 143

< 0.50 1.32 10.7 0.117 152

0.50000 0.62467 11.311 0.10940 134.33

0 0 0 0 0

0.5 1.32 12.93 0.123 168

0.5 0.5 9.41 0.102 119

15 15 15 15 15

0.0000 0.82000 3.5200 0.021000 49.000

0.0000 0.24189 1.1221 0.0063449 13.652

0.0000 0.062457 0.28972 0.0016382 3.5250



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

< 0.010 0.038 < 0.050 < 0.050 0.0094 0.0096 15.2

< 0.010 0.019 < 0.050 < 0.050 0.0090 0.0088 13.9

< 0.010 0.090 < 0.050 0.076 0.0084 0.0076 11.0

< 0.010 0.041 < 0.050 < 0.050 0.0084 0.0082 11.2

< 0.010 0.036 < 0.050 < 0.050 0.0078 0.0079 11.0

< 0.010 0.073 < 0.050 0.076 0.0081 0.0078 10.3

< 0.010 0.073 < 0.050 0.067 0.0081 0.0081 10.5

< 0.010 0.037 < 0.050 < 0.050 0.0091 0.0086 11.1

< 0.010 0.040 < 0.050 < 0.050 0.0085 0.0090 11.4

< 0.010 0.107 < 0.050 0.120 0.0089 0.0089 10.9

< 0.010 0.266 < 0.050 0.313 0.0088 0.0093 10.8

< 0.010 0.160 0.148 0.177 0.0093 0.0094 10.8

< 0.010 0.058 < 0.050 0.059 0.0103 0.0096 11.9

< 0.010 0.048 < 0.050 < 0.050 0.0107 0.0103 13.3

< 0.010 0.027 < 0.050 < 0.050 0.0096 0.0094 13.6

0 0.010000 0.074200 0.056533 0.085867 0.0089600 0.0088333 11.793

0 0 0 0 0 0 0 0

0 0.01 0.266 0.148 0.313 0.0107 0.0103 15.2

0 0.01 0.019 0.05 0.05 0.0078 0.0076 10.3

0 15 15 15 15 15 15 15

0 0.0000 0.24700 0.098000 0.26300 0.0029000 0.0027000 4.9000

0 1.7600E-10 0.064435 0.025303 0.072024 0.00081311 0.00078710 1.4762

0 4.5444E-11 0.016637 0.0065333 0.018596 0.00020994 0.00020323 0.38116



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

0.00065 0.00210 < 0.0050 < 0.0050 0.00108 0.00109 < 0.50

0.00057 0.00118 < 0.0050 < 0.0050 0.00111 0.00109 < 0.50

0.00056 0.00350 < 0.0050 < 0.0050 0.000963 0.000934 0.51

0.00050 0.00153 < 0.0050 < 0.0050 0.000944 0.000917 0.52

0.00019 0.00129 < 0.0050 < 0.0050 0.000907 0.000964 0.51

0.00030 0.00181 < 0.0050 < 0.0050 0.000945 0.000937 < 0.50

0.00040 0.00171 < 0.0050 < 0.0050 0.000934 0.000944 < 0.50

0.00041 0.00119 < 0.0050 < 0.0050 0.000963 0.000960 < 0.50

0.00029 0.00144 < 0.0050 < 0.0050 0.000974 0.00101 < 0.50

0.00050 0.00356 < 0.0050 < 0.0050 0.000966 0.000984 < 0.50

0.00082 0.00633 < 0.0050 0.0056 0.000915 0.000946 0.51

0.00059 0.00383 < 0.0050 < 0.0050 0.000943 0.000959 < 0.50

0.00054 0.00193 < 0.0050 < 0.0050 0.00104 0.000970 < 0.50

0.00065 0.00187 < 0.0050 < 0.0050 0.000984 0.000994 < 0.50

0.00060 0.00167 < 0.0050 < 0.0050 0.00110 0.00108 < 0.50

0.00050467 0.0023293 0.0050000 0.0050400 0.00098453 0.00098527 0.50333

0 0 0 0 0 0 0

0.00082 0.00633 0.005 0.0056 0.00111 0.00109 0.52

0.00019 0.00118 0.005 0.005 0.000907 0.000917 0.5

15 15 15 15 15 15 15

0.00063000 0.0051500 0.0000 0.00060000 0.00020300 0.00017300 0.020000

0.00016335 0.0014087 8.8002E-11 0.00015492 0.000065997 0.000057619 0.0061721

0.000042177 0.00036373 2.2722E-11 0.000040000 0.000017040 0.000014877 0.0015936



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

< 0.50 0.149 < 0.0010 < 0.0050

< 0.50 0.155 < 0.0010 < 0.0050

0.56 0.226 < 0.0010 < 0.0050

0.64 0.164 < 0.0010 < 0.0050

0.51 0.163 < 0.0010 < 0.0050

0.65 0.124 < 0.0010 < 0.0050

0.64 0.117 < 0.0010 < 0.0050

< 0.50 0.0768 < 0.0010 < 0.0050

0.56 0.0547 < 0.0010 < 0.0050

0.66 0.0811 < 0.0010 0.0076

1.28 0.0983 < 0.0010 0.0057

0.93 0.108 < 0.0010 0.0052

0.56 0.0930 < 0.0010 0.0055

0.50 0.0598 < 0.0010 0.0057

0.52 0.0425 < 0.0010 0.0056

0.63400 0.11415 0.0010000 0.0053533

0 0 0 0

1.28 0.226 0.001 0.0076

0.5 0.0425 0.001 0.005

15 15 15 15

0.78000 0.18350 0.0000 0.0026000

0.21088 0.050154 0.0000 0.00068229

0.054448 0.012950 0.0000 0.00017617



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

0.0107 8.81 8.44 0.0134 1.09 1.5 1.5

0.0106 8.76 8.38 0.0133 1.01 1.47 1.46

0.0189 7.97 8.33 0.0282 0.938 1.11 1.17

0.0185 8.41 8.38 0.0257 0.878 1.29 1.39

0.0173 8.31 8.36 0.0194 0.868 1.38 1.8

0.0183 8.49 8.37 0.0239 0.872 1.42 1.38

0.0182 8.27 8.37 0.0275 0.924 1.37 1.4

0.0149 8.22 8.39 0.0217 0.899 1.5 1.49

0.0126 8.52 8.27 0.0226 0.932 1.51 1.52

0.0162 8.36 8.31 0.0274 0.933 1.34 1.42

0.0198 8.34 8.26 0.0448 0.905 1.44 1.54

0.0202 8.72 8.40 0.0588 0.990 1.36 1.49

0.0161 8.41 8.31 0.0232 0.955 1.38 1.4

0.0154 8.44 8.37 0.0163 1.07 1.47 1.46

0.0124 8.22 8.48 0.0180 1.11 1.46 1.45

0.016007 8.4167 8.3613 0.025613 0.95827 1.4000 1.4580

0 0 0 0 0 0 0

0.0202 8.81 8.48 0.0588 1.11 1.51 1.8

0.0106 7.97 8.26 0.0133 0.868 1.11 1.17

15 15 15 15 15 15 15

0.0096000 0.84000 0.22000 0.045500 0.24200 0.40000 0.63000

0.0031842 0.22363 0.058781 0.011953 0.079215 0.10372 0.12907

0.00082216 0.057741 0.015177 0.0030862 0.020453 0.026780 0.033327



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D)

< 0.010 < 0.010 1.10 0.0474 0.0485 8.13

< 0.010 < 0.010 1.00 0.0462 0.0454 7.66

< 0.010 0.013 0.974 0.0396 0.0386 6.76

< 0.010 < 0.010 1.01 0.0385 0.0387 6.76

< 0.010 < 0.010 0.985 0.0368 0.0393 6.90

< 0.010 < 0.010 0.973 0.0383 0.0387 7.64

< 0.010 < 0.010 1.02 0.0389 0.0391 7.56

< 0.010 < 0.010 1.01 0.0401 0.0374 7.78

< 0.010 < 0.010 1.05 0.0401 0.0420 7.88

< 0.010 < 0.010 0.943 0.0402 0.0418 7.99

< 0.010 0.019 0.991 0.0384 0.0404 7.14

< 0.010 < 0.010 1.04 0.0392 0.0402 7.01

< 0.010 < 0.010 1.04 0.0431 0.0417 7.08

< 0.010 < 0.010 1.08 0.0417 0.0426 7.35

< 0.010 < 0.010 1.23 0.0468 0.0472 7.26

0.010000 0.010800 1.0297 0.041020 0.041440 7.3933

0 0 0 0 0 0

0.01 0.019 1.23 0.0474 0.0485 8.13

0.01 0.01 0.943 0.0368 0.0374 6.76

15 15 15 15 15 15

0.0000 0.0090000 0.28700 0.010600 0.011100 1.3700

1.7600E-10 0.0023964 0.069333 0.0033418 0.0033019 0.44875

4.5444E-11 0.00061875 0.017902 0.00086284 0.00085255 0.11587



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

3.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

1.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

1.8 < 0.010 0.014 < 0.00010 < 0.00010 < 10 < 10

2.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

2.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.3 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.7 < 0.010 0.018 < 0.00010 < 0.00010 < 10 < 10

8.6 < 0.010 0.010 < 0.00010 < 0.00010 < 10

6.1 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

10.00 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

8.1 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.0733 0.010000 0.010800 0.00010000 0.00010000 10.000 10.000

0 0 0 0 0 0 0

10 0.01 0.018 0.0001 0.0001 10 10

1.6 0.01 0.01 0.0001 0.0001 10 10

15 15 15 15 15 15 14

8.4000 0.0000 0.0080000 0.0000 0.0000 0.0000 0.0000

2.5919 1.7600E-10 0.0022424 0.0000 0.0000 0.0000 0.0000

0.66922 4.5444E-11 0.00057900 0.0000 0.0000 0.0000 0.0000



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

165 0.094 1.46

165 0.066 1.41

128 0.157 2.10

143 0.081 1.98

145 0.092 2.40

139 0.137 2.49

135 0.146 2.18

128 0.137 1.90

134 0.126 2.22

130 0.167 2.30

138 0.185 2.51

135 0.120 1.90

149 0.110 1.66

161 0.111 1.73

159 0.111 1.58

143.60 0.12267 1.9880

0 0 0

165 0.185 2.51

128 0.066 1.41

15 15 15

37.000 0.11900 1.1000

13.233 0.032891 0.36487

3.4168 0.0084924 0.094209



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

1.9 1.28 0.369 0.372 < 0.50 0.79

1.3 0.57 0.350 0.338 < 0.50 0.57

6.6 2.52 0.281 0.282 0.87 1.41

3.2 1.17 0.250 0.254 0.80 1.10

1.8 1.07 0.241 0.263 0.73 0.90

2.5 4.51 0.242 0.248 0.76 1.19

3.6 3.59 0.244 0.253 0.81 1.23

1.2 1.56 0.247 0.223 0.74 0.88

2.0 2.78 0.256 0.256 0.76 1.03

6.5 5.21 0.226 0.238 0.76 1.43

13 35.9

13.2 19.1 0.232 0.262 0.87 2.28

8.7 10.5 0.229 0.246 0.82 1.70

3.0 3.20 0.257 0.250 0.75 1.13

1.9 1.54 0.263 0.266 0.69 0.92

1.7 0.92 0.291 0.283 0.68 0.94

4.5063 5.9638 0.26520 0.26893 0.73600 1.1667

0 0 0 0 0 0

13.2 35.9 0.369 0.372 0.87 2.28

1.2 0.57 0.226 0.223 0.5 0.57

16 16 15 15 15 15

12.000 35.330 0.14300 0.14900 0.37000 1.7100

3.9897 9.2723 0.042361 0.038625 0.11057 0.41790

0.99743 2.3181 0.010938 0.0099730 0.028549 0.10790



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 3.1

< 3.0 9.6

< 3.0 3.4

< 3.0 < 3.0

< 3.0 < 3.0

3.4 < 3.0

3.0267 3.4733

0 0

3.4 9.6

3 3

15 15

0.40000 6.6000

0.10328 1.6981

0.026667 0.43845



LC_DCDS (E295210)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/7/2015 108 0.0137 0.152 0.22 0.23 0.27

4/13/2015 95.4 0.0141 0.0987 0.22 0.24 0.28

4/20/2015 92.2 0.0248 0.102 0.19 0.21 0.28

4/28/2015 74.9 0.0158 0.0679 0.17 0.21 0.26

5/4/2015 108 0.0092 0.0604 0.13 0.14 0.22

5/5/2015 92.0 0.0288 0.176 0.15 0.19 0.27

5/11/2015 100 0.0132 0.0646 0.15 0.16 0.27

5/19/2015 98.5 0.0133 0.111 0.16 0.17 0.26

5/25/2015 75.6 0.0367 0.264 0.16 0.19 0.24

6/1/2015 92.5 0.108 1.13 0.15 0.30 0.25

6/8/2015 78.6 0.0590 0.454 0.16 0.25 0.30

6/15/2015 107 0.0174 0.105 0.18 0.18 0.24

6/22/2015 116 0.0058 0.0379 0.14 0.16 0.22

6/29/2015 116 0.0083 0.0290 0.17 0.21 0.27

Average Sample Result 96.764 0.026293 0.20375 0.16786 0.20286 0.25929

Exceedance Count 0 1 0 0 0 0

Maximum Sample Result 116 0.108 1.13 0.22 0.3 0.3

Minimum Sample Result 74.9 0.0058 0.029 0.13 0.14 0.22

Sample Count 14 14 14 14 14 14

Sample Range 41.100 0.10220 1.1010 0.090000 0.16000 0.080000

Std Deviation 13.673 0.027365 0.28874 0.026941 0.042504 0.023027

Std Error 3.6542 0.0073137 0.077168 0.0072003 0.011360 0.0061541



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.30 0.120 0.132 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.31 0.118 0.116 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.36 0.0901 0.0902 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.30 0.0937 0.0911 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.25 0.156 0.153 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.36 0.0933 0.0961 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.28 0.0990 0.0990 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.30 0.102 0.103 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.38 0.0971 0.0998 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.68 0.102 0.130 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.43 0.111 0.113 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.29 0.119 0.116 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.27 0.149 0.147 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.31 0.130 0.126 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.34429 0.11287 0.11516 0.10000 0.10000 0.000050000 0.000050000 0.010214

0 0 0 0 0 0 0 0

0.68 0.156 0.153 0.1 0.1 5e-005 5e-005 0.012

0.25 0.0901 0.0902 0.1 0.1 5e-005 5e-005 0.01

14 14 14 14 14 14 14 14

0.43000 0.065900 0.062800 0.0000 0.0000 0.0000 0.0000 0.0020000

0.10797 0.020613 0.020159 0.0000000014612 0.0000000014612 0.0000 0.0000 0.00057893

0.028856 0.0055090 0.0053878 3.9052E-10 3.9052E-10 0.0000 0.0000 0.00015473



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

0.010 < 0.050 0.0385 0.0462 33.2 2.07 1.2

< 0.010 < 0.050 0.0315 0.0517 28.2 2.12 < 1.0

< 0.010 < 0.050 0.0416 0.0509 24.5 2.78 1.2

< 0.010 < 0.050 0.0444 0.0550 23.5 2.54 1.1

< 0.010 < 0.050 0.0220 0.0522 26.7 2.21 < 1.0

< 0.010 < 0.050 0.0385 0.0671 24.8 2.20 1.1

< 0.010 < 0.050 0.0319 0.0598 25.7 2.07 1.2

< 0.010 < 0.050 0.0369 0.0759 26.0 2.11 < 1.0

< 0.010 < 0.050 0.0339 0.0929 25.7 1.39 < 1.0

0.010 < 0.050 0.0314 0.273 25.7 2.92 2.2

0.012 < 0.050 0.121 0.137 25.8 2.15 1.0

< 0.010 < 0.050 0.0314 0.0653 28.0 1.91 1.1

0.012 < 0.050 0.0382 0.0510 29.8 1.75 < 1.0

< 0.010 < 0.050 0.0232 0.0483 30.1 1.83 < 1.0

0.010286 0.050000 0.040314 0.080450 26.979 2.1464 1.1500

0 0 0 0 0 0 0

0.012 0.05 0.121 0.273 33.2 2.92 2.2

0.01 0.05 0.022 0.0462 23.5 1.39 1

14 14 14 14 14 14 14

0.0020000 0.0000 0.099000 0.22680 9.7000 1.5300 1.2000

0.00072627 7.3059E-10 0.024064 0.060449 2.6204 0.39814 0.31317

0.00019410 1.9526E-10 0.0064314 0.016156 0.70033 0.10641 0.083699



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.13 0.34 < 0.10 < 0.10 215.2 235

< 0.10 0.26 < 0.10 < 0.10 192.1 215

0.10 0.30 < 0.10 < 0.10 169.0 178

< 0.10 0.18 < 0.10 < 0.10 179.6 191

< 0.10 0.21 < 0.10 < 0.10 177.4 217

0.12 0.42 < 0.10 < 0.10 170.5 189

0.10 0.22 < 0.10 < 0.10 178.4 194

< 0.10 0.34 < 0.10 < 0.10 182.0 202

< 0.10 0.54 < 0.10 0.19 178.3 191

0.15 2.18 < 0.10 0.46 185.5 183

0.13 0.98 0.13 0.20 196.5 202

< 0.10 0.27 < 0.10 < 0.10 223.3 193

< 0.10 0.20 < 0.10 < 0.10 166.8 234

< 0.10 0.14 < 0.10 < 0.10 216.3 237

0.10929 0.47000 0.10214 0.13929 187.92 204.36

0 0 0 0 0 0

0.15 2.18 0.13 0.46 223.3 237

0.1 0.14 0.1 0.1 166.8 178

14 14 14 14 14 14

0.050000 2.0400 0.030000 0.36000 56.500 59.000

0.016392 0.53597 0.0080178 0.098486 18.405 19.898

0.0043808 0.14324 0.0021429 0.026321 4.9191 5.3180



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 13.38 0.102 122

< 0.50 < 0.50 11.83 0.101 112

< 0.50 0.64 12.27 0.092 93.2

< 0.50 < 0.50 11.85 0.089 91.9

< 0.50 < 0.50 10.10 0.099 108

< 0.50 0.59 10.25 0.093 95.6

< 0.50 < 0.50 11.92 0.097 101

< 0.50 0.51 10.84 0.094 103

< 0.50 0.96 10.08 0.095 101

< 0.50 2.27 10.44 0.099 97.7

0.68 1.23 8.83 0.101 100

< 0.50 0.52 10.46 0.097 112

< 0.50 < 0.50 9.40 0.102 119

< 0.50 < 0.50 9.34 0.102 119

0.51286 0.73000 10.785 0.097357 105.39

0 0 0 0 0

0.68 2.27 13.38 0.102 122

0.5 0.5 8.83 0.089 91.9

14 14 14 14 14

0.18000 1.7700 4.5500 0.013000 30.100

0.048107 0.49342 1.2938 0.0042173 9.9978

0.012857 0.13187 0.34579 0.0011271 2.6720



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

< 0.010 0.066 < 0.050 0.054 0.0079 0.0094 11.1

< 0.010 0.051 < 0.050 < 0.050 0.0080 0.0079 10.2

0.011 0.099 < 0.050 0.092 0.0049 0.0048 8.01

< 0.010 0.051 < 0.050 0.053 0.0055 0.0053 7.94

< 0.010 0.058 < 0.050 0.068 0.0121 0.0113 9.61

0.014 0.144 < 0.050 0.126 0.0051 0.0051 8.42

< 0.010 0.067 < 0.050 0.073 0.0064 0.0062 8.64

< 0.010 0.095 < 0.050 0.133 0.0061 0.0060 8.90

0.010 0.262 < 0.050 0.310 0.0061 0.0061 8.66

0.559 0.040 0.914 < 0.050 0.912 0.0064 0.0070 8.74

0.040 0.394 0.197 0.409 0.0069 0.0067 8.72

< 0.010 0.104 < 0.050 0.113 0.0083 0.0079 9.51

< 0.010 0.041 < 0.050 0.068 0.0118 0.0117 10.7

< 0.010 0.021 < 0.050 < 0.050 0.0081 0.0077 10.2

0.55900 0.014643 0.16907 0.060500 0.17936 0.0074000 0.0073643 9.2393

0 0 0 0 0 0 0 0

0.559 0.04 0.914 0.197 0.912 0.0121 0.0117 11.1

0.559 0.01 0.021 0.05 0.05 0.0049 0.0048 7.94

1 14 14 14 14 14 14 14

0.0000 0.030000 0.89300 0.14700 0.86200 0.0072000 0.0069000 3.1600

0 0.010796 0.23680 0.039287 0.23613 0.0022212 0.0021568 0.99429

0 0.0028854 0.063289 0.010500 0.063109 0.00059365 0.00057642 0.26573



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

0.00052 0.00111 < 0.0050 < 0.0050 0.000940 0.00103 0.82

0.00047 0.00101 < 0.0050 < 0.0050 0.000986 0.00101 0.60

0.00055 0.00205 < 0.0050 < 0.0050 0.000786 0.000791 0.76

0.00056 0.00118 < 0.0050 < 0.0050 0.000777 0.000793 0.73

0.00029 0.00107 < 0.0050 < 0.0050 0.000943 0.000909 0.50

0.00080 0.00250 < 0.0050 < 0.0050 0.000784 0.000826 0.64

0.00054 0.00136 < 0.0050 < 0.0050 0.000864 0.000883 0.59

0.00049 0.00215 < 0.0050 < 0.0050 0.000867 0.000810 0.56

0.00211 0.00800 < 0.0050 0.0056 0.000870 0.000929 0.52

0.00301 0.0153 < 0.0050 0.0117 0.000857 0.000953 0.58

0.00530 0.00666 < 0.0050 < 0.0050 0.000754 0.000923 0.95

0.00078 0.00238 < 0.0050 < 0.0050 0.000929 0.000912 0.60

0.00036 0.00120 < 0.0050 < 0.0050 0.000890 0.000929 0.56

0.00025 0.00107 < 0.0050 < 0.0050 0.00106 0.00102 0.65

0.0011450 0.0033600 0.0050000 0.0055214 0.00087907 0.00090843 0.64714

0 0 0 0 0 0 0

0.0053 0.0153 0.005 0.0117 0.00106 0.00103 0.95

0.00025 0.00101 0.005 0.005 0.000754 0.000791 0.5

14 14 14 14 14 14 14

0.0050500 0.014290 0.0000 0.0067000 0.00030600 0.00023900 0.45000

0.0014254 0.0040606 1.1185E-10 0.0017855 0.000087392 0.000080787 0.12603

0.00038094 0.0010853 2.9893E-11 0.00047719 0.000023356 0.000021591 0.033683



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

0.75 0.325 < 0.0010 < 0.0050

0.69 0.319 < 0.0010 < 0.0050

0.87 0.348 < 0.0010 < 0.0050

0.82 0.267 < 0.0010 < 0.0050

0.70 0.148 < 0.0010 < 0.0050

1.02 0.236 < 0.0010 < 0.0050

0.67 0.206 < 0.0010 < 0.0050

0.88 0.177 < 0.0010 < 0.0050

1.23 0.162 < 0.0010 < 0.0050

2.97 0.162 < 0.0010 < 0.0050

1.59 0.177 < 0.0010 < 0.0050

0.88 0.173 < 0.0010 < 0.0050

0.67 0.125 < 0.0010 < 0.0050

0.70 0.0995 0.0015 < 0.0050

1.0314 0.20889 0.0010357 0.0050000

0 0 0 0

2.97 0.348 0.0015 0.005

0.67 0.0995 0.001 0.005

14 14 14 14

2.3000 0.24850 0.00050000 0.0000

0.61413 0.078205 0.00013363 1.1185E-10

0.16413 0.020901 0.000035714 2.9893E-11



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

0.0283 8.76 8.31 0.0326 1.04 1.18 1.29

0.0329 8.36 8.16 0.0382 0.965 1.15 1.18

0.0351 7.93 8.25 0.0406 0.890 0.892 0.969

0.0293 8.34 8.30 0.0294 0.772 1.16 1.24

0.0179 8.27 8.34 0.0231 0.777 1.36 1.41

0.0314 8.19 8.27 0.0479 0.871 1.3 1.35

0.0293 8.16 8.29 0.0366 0.818 1.36 1.37

0.0266 8.44 8.31 0.0387 0.825 1.45 1.5

0.0224 9.36 8.25 0.0497 0.905 1.4 1.45

0.0271 8.51 8.18 0.0911 1.08 1.3 1.5

0.0279 9.05 8.32 0.0725 0.999 1.25 1.4

0.0277 8.36 8.23 0.0384 0.901 1.39 1.32

0.0246 8.17 8.35 0.0240 0.931 1.38 1.49

0.0187 8.32 8.27 0.0290 0.949 1.43 1.5

0.027086 8.4443 8.2736 0.042271 0.90879 1.2859 1.3549

0 2 0 0 0 0 0

0.0351 9.36 8.35 0.0911 1.08 1.45 1.5

0.0179 7.93 8.16 0.0231 0.772 0.892 0.969

14 14 14 14 14 14 14

0.017200 1.4300 0.19000 0.068000 0.30800 0.55800 0.53100

0.0048993 0.37882 0.055968 0.018813 0.093289 0.15032 0.15036

0.0013094 0.10124 0.014958 0.0050279 0.024932 0.040176 0.040186



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D) TEMPERATURE, FIELD (N)

< 0.010 < 0.010 1.18 0.0376 0.0405 7.59 1.5

< 0.010 < 0.010 0.956 0.0372 0.0405 6.78 1.9

< 0.010 < 0.010 0.582 0.0302 0.0306 6.25 2.3

< 0.010 < 0.010 0.566 0.0310 0.0310 7.09 3.2

< 0.010 < 0.010 1.51 0.0390 0.0388 6.94 4.0

< 0.010 < 0.010 0.584 0.0321 0.0330 8.65 4.8

< 0.010 < 0.010 0.640 0.0347 0.0346 8.94 4.2

< 0.010 < 0.010 0.625 0.0353 0.0347 9.33 5.9

< 0.010 0.017 0.530 0.0362 0.0371 9.37 6.5

< 0.010 0.044 0.552 0.0344 0.0395 7.97 7.1

< 0.010 0.020 0.672 0.0348 0.0362 7.73 11.6

< 0.010 < 0.010 0.785 0.0372 0.0370 7.77 6.5

< 0.010 < 0.010 1.27 0.0369 0.0389 7.85 10.1

< 0.010 < 0.010 0.821 0.0409 0.0406 8.56 12.4

0.010000 0.013643 0.80521 0.035536 0.036643 7.9157 5.8571

0 0 0 0 0 0 0

0.01 0.044 1.51 0.0409 0.0406 9.37 12.4

0.01 0.01 0.53 0.0302 0.0306 6.25 1.5

14 14 14 14 14 14 14

0.0000 0.034000 0.98000 0.010700 0.010000 3.1200 10.900

2.2370E-10 0.0092787 0.31008 0.0029912 0.0034355 0.96021 3.4844

5.9785E-11 0.0024798 0.082873 0.00079942 0.00091818 0.25663 0.93125



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 0.011 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 0.012 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 0.022 < 0.00010 < 0.00010 < 10 13

< 0.010 0.051 < 0.00010 < 0.00010 < 10 39

< 0.010 0.024 < 0.00010 < 0.00010 < 10

< 0.010 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

0.010000 0.015000 0.00010000 0.00010000 10.000 12.462

0 0 0 0 0 0

0.01 0.051 0.0001 0.0001 10 39

0.01 0.01 0.0001 0.0001 10 10

14 14 14 14 14 13

0.0000 0.041000 0.0000 0.0000 0.0000 29.000

2.2370E-10 0.011354 0.0000 0.0000 0.0000 8.0168

5.9785E-11 0.0030346 0.0000 0.0000 0.0000 2.2235



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

129 0.156 1.85

123 0.079 2.01

101 0.125 2.53

110 0.076 2.57

127 0.084 2.51

114 0.136 2.94

112 0.156 2.50

121 0.151 2.77

116 0.206 4.02

121 0.267 5.92

114 0.202 2.52

132 0.141 2.61

131 0.087 1.82

131 0.149 1.79

120.14 0.14393 2.7400

0 0 0

132 0.267 5.92

101 0.076 1.79

14 14 14

31.000 0.19100 4.1300

9.3632 0.054653 1.0783

2.5024 0.014607 0.28818



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

< 1.0 3.40 0.303 0.330 1.28 1.99

< 1.0 3.49 0.299 0.294 1.26 1.73

2.4 4.02 0.184 0.191 1.46 2.23

1.9 2.87 0.162 0.165 1.32 1.55

1.0 4.94 0.253 0.251 0.72 1.11

3.9 10.7 0.178 0.196 1.28 2.07

1.1 4.36 0.183 0.188 1.18 1.53

2.3 7.63 0.200 0.198 1.17 1.74

7.5 12.9 0.189 0.210 1.15 2.49

25.3 58.1 0.207 0.296 1.51 6.71

14.1 27.3 0.191 0.231 1.49 3.44

3.5 8.78 0.201 0.205 1.27 1.89

< 1.0 3.17 0.220 0.228 1.03 1.29

1.1 1.54 0.239 0.228 1.40 1.58

4.7929 10.943 0.21493 0.22936 1.2514 2.2393

0 0 0 0 0 0

25.3 58.1 0.303 0.33 1.51 6.71

1 1.54 0.162 0.165 0.72 1.11

14 14 14 14 14 14

24.300 56.560 0.14100 0.16500 0.79000 5.6000

6.9176 15.101 0.043629 0.047726 0.20561 1.4088

1.8488 4.0360 0.011660 0.012755 0.054951 0.37653



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 3.4

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 5.0

< 3.0 11.3

3.3 5.5

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

3.0214 3.9429

0 0

3.3 11.3

3 3

14 14

0.30000 8.3000

0.080178 2.2677

0.021429 0.60608
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Chain Of Custody Record 
PROJECT/CLIENT INFO 

Facility Name Gr~ii~l I ''",.' t.-e~-n(. 
Project Number 

Contact Name """""""'a 
Address P.O. Box·U) Z.OO*l 

City ~d ~:..""iAJi>.VIState BC 

'1C/6'2.&D Postal Code !Country Canada 

PhoneNumbe 
I--· 

:Z.,;o .. 'il<:"·b I/I 
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COC ID: February_2015_Monthly_West 

Turnaround Time: Rush: 
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Kryst pearcy Address 
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City 
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Page: 1 of ( 

. 

State 

Country 
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·z:, x"l cJ._,, 

3 x 2,()..-

.'<.>< 2..DL 
::s .< 2. CJ--
'\v 7_0L. 

py u,L 

\ 
~A A ~ ... '.i.r,i.. 

-cl ~· ·5v20L rec· 
-J~ s,(2oL,...-·· 

i v?JJL I ._ a~( 

tl c 
'o\ 'iJ 
c:l !'.> 

~~'20l ~ • 

">'l?ol.r (. 

& Y.;t)Lfl. G 

L{Dt_.,. ,Z.K·t ~""'"-

Sample Receipt <:;,onditions 

9.o y)1 N ·y)I N YIN 
YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

• O• 

p .~ tJ O• 

= • "" .s .5 - = 0 s • e- j • 0. -~ • 8 ""'. • • ""' ,,, ,,, 
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COCID: Page: I of 2 

• " Turnaround Time: . 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Line Creek Operations Lab Name Nautilus Environmental Send Invoice To 
Contact Name Jay Jones Contact Name Krysta Address 

Address Box 2003 Address 3664 co1runerce Court 

City Sparwood I Prov. BC City State 
Postal Code VOB2GO !Country ]Canada City Burnaby State BC Postal Code Country 

Phone Number 250 425-61 J l Postal Code V5A4N7 JCountry Canada Task Code 
Email EDD To JaV_:J6ne·s_@te:ck.C6in .· .... · Phone Number Shipping Company 

Email Address Tracking Number 
PO Number CC HardcopyTo 

CC Hard copy To 
SAMPLE DETAILS 

~ 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
the Line Creek Operations as part of a toxicity testing program required under BC Ministry of 
Environment permit number 106970, Section 5.2.  Test types included survival and reproduction 
of a cladoceran (Ceriodaphnia dubia), embryo development of rainbow trout (Oncorhynchus 
mykiss), population growth of a unicellular green alga (Pseudokirchneriella subcapitata) and 
growth of a freshwater plant (Lemna minor). Table 1 outlines the toxicity tests that were 
conducted on each sample and Figure 1 shows the locations of sample sites. Samples were 
transported in 20-L plastic containers in coolers containing ice packs. Samples were received at 
temperatures ranging from 2.5 to 4.5°C and were stored in the dark at 4 ± 2°C prior to testing.  
 

Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested Sample 
Collection Date 

GH_ER2* 200389 Elk River upstream of 
Greenhill Operations 

C. dubia, O. mykiss, and  
P. subcapitata October 26, 2015 

LC_LCDSSLCC 297110 Line Creek downstream 
of South Line Creek 

C. dubia, O. mykiss,  
L. minor and P. subcapitata October 26, 2015 

LC_DC1 E288270 Dry Creek near mouth C. dubia, O. mykiss,  
L. minor and P. subcapitata October 26, 2015 

LC_FRDSDC E288272 Fording River 
downstream of Dry Creek 

C. dubia, O. mykiss,  
L. minor and P. subcapitata October 26, 2015 

LC_DCDS E295210 Dry Creek downstream of 
sedimentation ponds 

C. dubia, O. mykiss, 
 L. minor and P. subcapitata October 26, 2015 

LC_LC5 200028 
Lower Fording River 
(downstream of Line 

Creek) 

C. dubia, O. mykiss,  
L. minor and P. subcapitata October 26, 2015 

*Reference site. Conducted as a single concentration toxicity test. 

 

The Line Creek Operations samples were tested using serial dilutions of the sample with 
laboratory control water. Sample GH_ER2 was tested using only a single (100%) concentration 
with no dilution. GH_ER2 is an upstream reference location that is not required as part of the 
Line Creek Operations testing program, but the data for this sample were included here as a 
basis for comparison to Line Creek Operations mine-influenced samples. 
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program have been uploaded to the 
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were collected by Teck personnel at the same time the samples were collected for toxicity 
testing. The chain-of-custody forms are provided in Appendix F.  
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (1998, 2007a, 2007b and 
2007c). Statistical analyses for the tests were performed using CETIS (Tidepool Scientific 
Software, 2013). 
 
 

Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 h old neonates produced within 12 h 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL test tube 

Test volume 15 mL 

Test replicates 10  

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: rainbow trout (Oncorhynchus mykiss) embryo 
viability test. 

Test organism Oncorhynchus mykiss 

Test organism source Vancouver Island Trout Hatchery, Duncan, BC 

Test organism age <30 min post fertilization, <24 h old gametes 

Test type Static renewal 

Test duration 7 days 

Test vessel 2 L plastic containers 

Test volume 2 L 

Test replicates 4  

Number of organisms 30 eggs per replicate 

Control water Dechlorinated tapwater (hardness ~12 mg/L CaCO3) 

Test solution renewal Daily 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (1998); Canaria et al. (1999) 

Statistical software CETIS 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 
Reference toxicant Sodium dodecyl sulphate 
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Table 4. Summary of test conditions: Lemna minor growth inhibition test. 

Test organism Lemna minor, strain CPCC# 490 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, 
Stinking Barn, Niagara Peninsula, Ontario, Canada 

Test organism age 7-to 10-day old 

Test type Static 

Test duration 7 days 

Test vessel 250 mL glass containers 

Test volume 100 mL 

Test replicates 4  

Number of organisms Two 3-frond plants per replicate 

Control water Deionized water with added nutrients  

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux full spectrum light 

Photoperiod 24 hours light 

Aeration None 

Test protocol Environment Canada (2007b) 

Statistical software CETIS 

Test endpoint Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 
Reference toxicant Potassium chloride 
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Table 5. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain UTCC #37 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Nitelva River, 
Norway. 

Test organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test replicates 4 for samples; 8 for control 

Number of organisms 10, 000 cells/mL 

Control water Deionized water with added nutrients  

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Sample filtration Through a preconditioned membrane filter of 0.45 µm using a 
vacuum pump 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007c) 

Statistical software CETIS  

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls >16-fold increase in number of algal cells; CV ≤20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc 
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3.0  RESULTS 
 
The results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of data for sample GH_ER2 for C. dubia and P. subcapitata, which 
are reproduced here, but the raw data are provided a separate report (Nautilus Environmental, 
2015). 
 
There were no adverse effects in any samples for any endpoints for C. dubia, O. mykiss or P. 
subcapitata.  For L. minor, an adverse effect on frond count was observed in three of five samples, 
but there was no effect on dry weight.  
 
Results of the toxicity tests using C. dubia are provided in Table 6. There were no adverse effects 
on survival or reproduction of C. dubia in the samples; the IC25, IC50 and LC50 values were 
>100%.   
 
Results of the toxicity tests using O. mykiss are provided in Table 7. There were no adverse 
effects on embryo viability in the samples; the EC25 and EC50 values were >100%.   
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentraton 
was 97% as a result of dilution associated with addition of nutrients, as required in the method.  
There were no adverse effects on L. minor dry weight in the samples; the IC25 and IC50 values 
were >97%. An adverse effect on frond count was observed in three of the five samples 
(LC_LCDSSLCC, LC_FRDSDC and LC_LC5). The IC25 and IC50 values for LC_LCDSSLCC 
were 50.3 and 90.3%, respectively. For LC_FRDSDC the IC25 was 69.2% and the IC50 was >97%. 
For LC_LC5 the IC25 and IC50 values were 82.5 and >97%, respectively. 
 
Results of the toxicity tests using P. subcapitata are provided in Tables 9; the highest test 
concentraton was 95.2% as a result of dilution associated with addition of nutrients. 
Consequently, the IC25 and IC50 values for cell yield were >95.2% in the samples.  
 
For reference sample GH_ER2, which was only tested at full strength with C. dubia, O. mykiss 
and P. subcapitata, there were no significant adverse effects in the results compared to the 
laboratory controls. In the P. subcapitata test, the site water control produced 3.1-fold greater 
growth than the laboratory water control.  This finding is not unusual, since the higher ionic 
strength associated with the site water control would be expected to stimulate cell growth of 
this species relative to the very low ionic strength associated with the laboratory control water, 
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and growth enhancement of P. subcapitata was observed in this reference sample in a similar 
manner to that observed in the samples.   
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 17.8 ± 4.6 100 18.8 ± 3.5  90 18.4 ± 7.0  

1.56 NT NT 100 18.1 ± 3.8  100 20.9 ± 2.5  

3.12 NT NT 100 20.3 ± 4.4 100 21.8 ± 3.3 

6.25 NT NT 100 20.4 ± 3.7 100 21.9 ± 2.5 

12.5 NT NT 100 18.1 ± 5.2 100 20.1 ± 7.5 

25 NT NT 100 21.4 ± 3.2 100 22.3 ± 4.4 

50 NT NT 100 17.0 ± 3.8 100 17.8 ± 7.7 

100 100 19.5 ± 5.5 100 15.9 ± 4.9 100 19.1 ± 4.1 

Test endpoint (% v/v)     

LC50 -- -- >100 -- >100 -- 

IC25  -- -- -- >100 -- >100 

IC50 -- -- -- >100 -- >100 
NT = Not Tested, SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration 
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Table 6. (continued) Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

 (% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 17.9 ± 4.1  90 17.3 ± 6.3  100 21.2 ± 2.0  

1.56 100 21.9 ± 1.4  100 20.5 ± 3.4  100 21.1 ± 2.2  

3.12 100 22.0 ± 2.3 100 19.9 ± 2.0 100 20.4 ± 7.5 

6.25 100 19.8 ± 4.5 100 16.4 ± 8.6 100 22.2 ± 1.2 

12.5 100 20.6 ± 3.8 100 21.0 ± 3.8 100 21.2 ± 4.4 

25 100 18.8 ± 5.2 100 17.4 ± 7.7 100 18.9 ± 3.3 

50 100 19.3 ± 5.1 100 18.5 ± 6.7 100 20.9 ± 3.5 

100 100 18.9 ± 4.4 100 17.9 ± 4.6 100 16.4 ± 8.9 

Test endpoint (% v/v)     

LC50 >100 -- >100 -- >100 -- 

IC25  -- >100 -- >100 -- >100 

IC50 -- >100 -- >100 -- >100 
SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration
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Table 7. Results: rainbow trout embryo (Oncorhynchus mykiss) viability test. 

Concentration 

 (% v/v) 

Embryo Viability 

 (Mean ± SD) 

GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 

Control 87.5 ± 10.0 82.5 ± 5.0 93.3 ± 5.4 95.8 ± 3.3 87.5 ± 3.2 91.7 ± 4.3 

6.25 NT 90.0 ± 5.4 84.2 ± 5.7 86.7 ± 4.7 90.0 ± 9.4 89.2 ± 7.4 

12.5 NT 88.3 ± 6.9 91.7 ± 6.9 90.8 ± 5.0 86.7 ± 7.2 96.7 ± 3.8 

25 NT 88.3 ± 4.3 85.8 ± 3.2 86.7 ± 3.8 87.5 ± 5.0 91.7 ± 6.4 

50 NT 85.0 ± 4.3 85.0 ± 4.3 95.0 ± 1.9 83.3 ± 11.9 87.5 ± 8.3 

100 88.3 ± 1.9 84.2 ± 7.9 90.8 ± 3.2 88.2 ± 3.4 82.5 ± 4.2 86.7 ± 15.9  

Test endpoint (% v/v)       

EC25 - >100 >100 >100 >100 >100 

EC50 - >100 >100 >100 >100 >100 
NT = Not Tested, SD = Standard Deviation, EC = Effective Concentration
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 82.0 ± 4.1  6.8 ± 0.3  69.0 ± 1.8  4.6 ± 0.3  79.2 ± 8.1  6.0 ± 0.8  

1.5 74.8 ± 1.7 6.2 ± 0.2 59.8 ± 1.0 4.0 ± 0.2 72.8 ± 11.1 5.6 ± 0.9 

3.0 74.8 ± 12.3 6.2 ± 1.0 68.8 ± 8.1 4.7 ± 0.6 69.8 ± 9.5 5.3 ± 0.6 

6.1 90.2 ± 1.9 7.4 ± 0.3 55.2 ± 6.9 4.1 ± 0.7 71.0 ± 0.8 5.5 ± 0.2 

12.1 78.5 ± 8.2 6.3 ± 0.8 66.0 ± 6.5 4.9 ± 0.6 79.5 ± 7.6 6.0 ± 0.6 

24.2 78.5 ± 7.4 6.8 ± 0.3 69.5 ± 9.7 5.0 ± 0.9 70.8 ± 3.9  5.5 ± 0.3 

48.5 62.8 ± 14.3 5.5 ± 1.2 68.0 ± 11.2 5.0 ± 0.6 66.2 ± 4.9 5.8 ± 0.6 

97 38.5 ± 2.1 5.5 ± 0.3 66.8 ± 9.2 5.2 ± 0.7 37.5 ± 2.4 4.5 ± 0.3 

Test endpoint  

(% v/v [with 95% CL]) 

   

IC25 50.3 (27.5 – 68.7) >97 >97 >97 69.2 (57.7 – 79.3) >97 

IC50 90.3 (76.4 - 97.0) >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits 
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Table 8. (continued) Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_DCDS LC_LC5 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds  

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 111.0 ± 16.4  8.8 ± 1.2  68.8 ± 6.7 4.9 ± 0.4  

1.5 109.5 ± 16.6 8.5 ± 1.7 60.8 ± 8.4 4.5 ± 0.6 

3.0 93.2 ± 13.8 7.1 ± 1.0 71.2 ± 16.0 4.9 ± 1.1 

6.1 91.8 ± 11.2 7.4 ± 1.0 61.5 ± 8.3 4.6 ± 0.7 

12.1 89.2 ± 9.6 7.0 ± 1.3 65.8 ± 4.6 4.6 ± 0.3 

24.2 112.3 ± 14.7 9.3 ± 1.8 66.8 ± 3.9 4.9 ± 0.2 

48.5 99.8 ± 28.9 8.0 ± 2.5 64.0 ± 6.9 4.7 ± 0.3 

97  89.8 ± 7.1 7.6 ± 0.5  40.5 ± 3.9 4.3 ± 0.4 

Test endpoint  

(% v/v [with 95% CL]) 

  

IC25 >97 >97 82.5 (60.5 – >97.0) >97 

IC50 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Control 32.2 ± 1.8  --  29.8 ± 1.5  --  30.5 ± 1.7  --  29.0 ± 1.1  --  

1.5 NT NT 62.2 ± 2.9* 109.2 55.2 ± 4.3* 81.2 51.0 ± 2.4* 75.9 

3.0 NT NT 69.5 ± 3.9* 133.6 67.5 ± 4.4* 121.3 69.2 ± 5.0* 138.8 

6.0 NT NT 84.5 ± 3.4* 184.0 78.0 ± 5.5* 155.7 71.0 ± 5.0* 144.8 

11.9 NT NT 99.5 ± 6.6* 234.5 90.0 ± 3.9* 195.1 88.0 ± 5.3* 203.4 

23.8 NT NT 102.0 ± 6.2* 242.9 107.8 ± 7.0* 253.3 102.3 ± 3.6* 252.6 

47.6 NT NT 111.8 ± 5.3* 275.6 127.0 ± 5.1* 316.4 110.8 ± 4.9* 281.9 

95.2 132.1 ± 4.5* 309.7 112.0 ± 8.4* 276.5 118.0 ± 1.8* 286.9 117.8 ± 1.7* 306.0 

Test endpoint (% v/v)        

IC25 -- -- >95.2 -- >95.2 -- >95.2 -- 

IC50 -- -- >95.2 -- >95.2 -- >95.2 -- 
NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 
*Indicates cell yield that were significantly greater than the control 
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Table 9. (continued) Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

LC_DCDS LC_LC5 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation 

 (%) 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation  

(%) 

Control 29.5 ± 2.0  --  29.5 ± 1.2  --  

1.5 52.5 ± 3.1* 78.0 47.5 ± 2.6* 61.0 

3.0 63.5 ± 4.1* 115.3 59.0 ± 1.8* 100.0 

6.0 74.2 ± 4.1* 151.7 69.0 ± 4.2* 133.9 

11.9 77.5 ± 4.8* 162.7 91.0 ± 7.1* 208.5 

23.8 89.0 ± 4.8* 201.7 99.0 ± 3.9* 235.6 

47.6 116.5 ± 4.8* 294.9 99.5 ± 6.4* 237.3 

95.2 118.3 ± 6.7* 300.8 102.3 ± 5.7*  246.6 

Test endpoint (% v/v)    

IC25 >95.2 -- >95.2 -- 

IC50 >95.2 -- >95.2 -- 
SD = Standard Deviation, IC = Inhibition Concentration 
*Indicates cell yield that were significantly greater than the control 
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4.0 QA/QC 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within ranges specified in the protocols 
throughout the tests. There were no deviations from the test methodologies. Uncertainty 
associated with these tests is best described by the standard deviation around the mean and/or 
the confidence intervals around the point estimates. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was considered 
appropriate.  
 
 

Table 10. Reference toxicant test results.  

Test Species Endpoint 
Historical Mean 

 (2 SD Range) 

CV 

(%) 
Test Date 

C. dubia 
Survival (LC50):  2.0 g/L NaCl 2.0 (1.8 – 2.2) 5 

November 3, 2015 
Reproduction (IC50): 1.4 g/L NaCl 1.5 (1.2 – 2.0) 14 

O.mykiss Embryo viability (EC50): 3.0 mg/L SDS 4.0 (2.2 – 7.4) 36 October 27, 2015 

L. minor Number of fronds (IC50): 4.3 g/L KCl 4.2 (3.2 – 5.5) 14 October 21, 2015 

 P. subcapitata Growth (IC50) 35.7 µg/L Zn 28.5 (16.2 – 50.1) 32 November 3, 2015 
SD = Standard Deviation, CV = Coefficient of Variation, IC = Inhibition Concentration, EC= Effective Concentration, 
LC = Lethal Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Start Date/Time: OC.±of:e( ~lsW iJ I~ 
Set up by: _B\ll"""'-"-'i'Yl-1--------

Test Validity Criteria: 

·Sample ID: 

1) Mean survival of first generation controls ls =?.80 o/o 

LC.-Ll{l:JSi/L=JH>-)60:-!6-lbS 2) At least 60% of controls have produced three broods within 8 days 

CJci-obeY ;J_(d'fS- 3) An average of ;<:::IS live young produced per surviving female in the Sample Date: 

Date Received: Orr che<' J-3115 control solutions during the first three broods. 

Sample Volume: 7§ X 2 O L 4) Invalid if ephippia obser:ved in any control solution at any time. 

WQ Ranges: 

T ('C) = 25 ± 1: DO (mg/L) = 3.3 to 8.4 : pH = 6.0 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used ;o,s young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

7-d LC50 (95% CL): 

7-d !C50 (95% CL): 

Cdi3b 

f\.\ov' 3/lS-

L+ll.l-1:]=) 

iDl4t5k 
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

J,~{i,iS-2.).) g/LNaCL 

1.i;(I, 2-J..o )g/LNaCL 

Test Results: 

Survival 

IC25% 

IC50 % 

CV(%): 

CV(%): 

Reviewed by: Date reviewed: ___ (::..l.f_,_·J_,•_r_r_R_· 1-/_1.J._' _,,._ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Oontrol 
Temperature ('Cl 

DO (ma/Ll 

DH 
Cond. luS/cml 

Initials 

Concentration 

I. 5"6%Cvlv) 
Temoerature l'C\ 

DO fma/L) 

oH 

Cond. (µSiem) 

Initials 

Concentration 

I J. 5"% r,1,,) 
Temperature !'C) 

DO (m!l/Ll 
pH 

Cond. luS/cm) 

Initials 

Concentrati~) 
x: fll/1 c (1.f/ I/ 

Temperature l'C\ 

DO (ma/Ll 

oH 

Cond. lnS/cml 
Initials 

Thermometer: 

* mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

l<f:c k Start Date & Time: Oc:ri11't5"'W \~! ~ 
_..{1,.._"=.-?<.C!ou-n~:"'~>'S=LL~.,._(-=~W~S=-=20t5-lO-lh-lli Stop Date & Time: t-,1 ell 'd //2 d> ! 2".'0i 

'56 ~ Q_ Test Species: Ceriodaphnia dubia 

Davs r 

0 1 2 3 4 5 r; V>.a Is ]!' 

in it. old new old new old new old new old new old 1-·new Alna I 

2Ji D )<(.;') IU/l Z'J.0 J1{) If ~-0 74.D :l5·0 21+.0 ;?.'):() )1 ,r 1S:6 / 
?i I ) . :t.9 ~.o =t.0 ". D I•.& Kl =t· "1 'i:·O Ph ().() :/-. /} / 
ff,{) 1- ( tD '-1:'1 8 < l) ,. )I ~.I '1 g :i 9 1=1-: q ().D l ) / 
'].J'S -;; '1'vl 1....1;,v 1,,J,..y ::>:i. ';!. 'J;v - ',:/ J. c. 
Yfl(t . I I 'BY\l'VJ B'flVYl LYVj\"(\ aw +nW!J Eh'lr/\ 

Davs 

0 1 2 3 4 5 hMI s 7/ 
init. old new old new old· new old new old new old• new ffnal 

7l/ {! )it,') ?iff) '/h () 1J.1.c 5.D IJ{. () ~5·0 ::l'f .D :t,:() l'J,,() I;•':)() / 

0'. \ ::i q ts' l r=i-q bl i-...-_ K i5 \ =t· (, 1-. '/; Ii--. <:!() . r~ / 
go "!CJ Bo w..x '(). u ~(') >-J. \ "f·'r: 'l·D . r:·-:., 23-6 ,...,_VI / 
r.'?;:f-j ·' ?3-S- hl..-1 r;_37,,.-- :;:34 -:; 1-;:, \ ""'3-:i 
~1~~')~·1 -flYll1!1, 1CiY'IVl ! ~11 lll') OIN -HYlltl trY\Y'f1 

' 
Davs 

0 1 2 3 4 5 1-1 l''illl 6 7/ 
init. old new old new old new old new old new old· new fiilal 

Ii."\ () J!f:) '7L{.6 r; {) r7.4D h0 ?4 0 .::is· o :l.'t.O )c::n J..lf. ./) l'.15.D / 
r' : c-:r.9 82-- :i.,c1 p, :?-"}.,0 13.! =r . .\, =F3 -tlo 0-D 1.L .. , / y,! 
' I 

8\ B:o B'. \ ."J.U "1 I YfJ) Ri \l · D 'b· i ':]. 0 9\ =t 'l I 
'2,1q~ -?; I() ~~i )./ '3,'7 /) 311 '''"5 ~'.JC) 

·i''-'\'11 ;11:1 ·1 +t'f\fv1 .f'l'VJfl//J 1-f'Y)Wl Jll\I -6rlf1/J £I'VWl1 , , 

Davs 
0 1 2 3 4 5 -h~.(l\ 6 7/ 

in it Old new old new old new old new old new old n·ew Aina I 
·/\-tC1 .2'+:') '.21..Jb zc... { '/ Ll ' ( 1L,{ / 17\A .D JS 0 ::ll\-.o )SO zqo 2.S:O / 
/-. --~ '(5- /./ =t<'./ 75.~/- f.l.4 H'7- '.:}[.., ?1.'.2-n·=i 'l-1 =th B_1i '1-L, / 
r;'Y 0 .:i.. 9."' n.1 1?1'. \ ':J- l A.\ 't. I i-:i 8 .. 1 e.\ 01 / 
~r "{ 1~(r01, S'b'3 'O'i0 R~S 'l4-h Bs-o 84-l-1 

q;;J7/'. BYJrYl f\rim -t=r()r,.-i ;}IJ\I tmfh tmrrr 

-~'+~ __ DO meter:~/ __ _ pH meter: ;? 
~----

Conductivity meter:~'~---

Analysts: En1tJ11MPr1tLr:·.m.;,.w1 
tL. ; ; 

Reviewed by: "115,A.L 
Date reviewed: 7'fou · i<?/ /,/ 

I 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

/ifi¥JS<i,\ ?t -llJS::)lAS iD-2(,,._\0 
startDate&Time: (}et~'rl'~~~ 
Stop Date & Time: (Jd ;l /\O= :: ) I ;1 s& 

Set up by: t:P? f?'f '<§'. 1'J4tq 
Sample ID: 
Work Order: 

"/$#r t,· 

I -) 

Days Concentration: 0 Concentration: Concentration: 
A B C D F G H I J lnit A B C D G H I J lnit A B C D F G H I J !nit 

1 

2 

• ./ ?? ~ .,,, :..; ~ 4 ,/ ::> ~ · fow ,, ·°" -1.t ,,,... p, 4 :; ,~ :.i. ~low s 3 --ii 3 ;::r <+ 3 v 3 u .:rw 
5 -'.'> L. -r -+- f~ <'f b C:: £ c f/J!//lj , ~ '.:/- b l- 7 1- 3 f.__. {-_, 9 r 'f % A' l~ ' -t- -;-- b <I- b / · !ti/Ji 
s LI 10 CJ I} 1;:; 11 II" f~ ri 1 1ll1Wl \f'> q 11 10 II ,/ /If\ I 1;.':::J,-,-' Ir \,-,J./f I:'.' 1,,, /'-'IC? '-1 /rJ ~'-'fi1Jp 
7 I I I • - ' ' I 

s _ _ I • tv 
Totall.111q l2or1al;{,i'l:?dl;;2ol IQ,--1t8J;('.z,1mrml2\1191211 F/12-ll /11ti11 1Jl2DI 1q101rnlfil2':;'.IJJ[J2IO(fk<Sl29l !311111Jflmff 
Days Concentration: Concentration: 1;1,-r=- ConCentration: A-.-· 

A B C D G H I J lnit A B C D E F G H I J Jnit A B C D E I F I G I H I I I J I lnit 

1 

2 

3 

4 

5 

6 

7 

8 

ITota1l22lzs11r1! 2d 2cLi-s!Ji lh7llQI ! 1 /Jmpl2./ IZZl;;<:;l 1d tM I 1 q l1dr:tl ritm1nizst?OI0\'1Uql:z K~l-YI 171Z?J(:f-l+111m 
Da 5 Concentration: ~~-- Concentration: C-~J Concentration: 

y A 8 C D E F G H I J In.it A B C D E F G H I J lnit A B C J D I E 

1 1 v-lvl .....- / ,/1/l/lvl.......-lvlv'lh~tll ....1 v1 .,.,1..;;1..,.,..-1 •• /l ./[/l/l,./lll\""' 

3 

4 

5--t-";,,-t-~--Jr-f'-rf-t-';-7-t-------Y---+,;--t"-'+'=t-=:'--1!-'1.s'+--'!-.,+!..,,;+-!-'-.--f--k+-7Tl---t-+"--c~+'?'i'+---l--4''¥!-'-
6 
7 ' I I - I ' I - I ' I • I I 1 · - I ' I '-· I ., ~. --1 I I - I - T I " I ,--r I - I - r - I 

8 

Total ')11:711 lf II!Zl.711 I 00'51111 1=±1131\lnYYJL~.'A. IST2 I I /J"l2:f I /,'.,ll /11 if 1771 I/ f Ffi!1fv1 
' I ' I 

Notes: X = mortality. 

F G H J I lnit 

Sample Description: __ __,C;,.cf &?.s:--~~e!/.f.}I_-______________________________________________ _ 
Comments: Tolal #Young only based on the first 3 a roods. Fourth and subse uent broods not included in total count. 

Reviewed by: '· %_ 
Version 2,1 Issued July 29, 2009 

II ________ --

Date reviewed: 'l./•'.Jl). IJ!.//.~~ 
I 

Nautilus Environmental 



CETIS Analytical Report Report Date: 
Test Code: 

03 Nov-1511:53 (p 1 of 2) 

15870a I 20-8844-0496 

Ceriodaphnia 7·d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-9339-0333 

Analyzed: 03 Nov-15 11 :49 

Batch ID: 20-5930-5291 

Start Date: 27 Oct-1512:15 

Ending Date: 02 Nov-15 12:30 

Duration: 6d Oh 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 36h (2.5 "C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 

EC10 >100 N/A 

EC15 >100 N/A 

EC20 >100 N/A 

EC25 >100 N/A. 

EC40 >100 N/A 

EC50 >100 N/A 

6d Survival Rate Summary 

C-% Control Type 

o Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

6d Survival Rate Detail 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 
Material: 

Source: 
Station: 

Seed 

1166128 

95% UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 

10 

10 

10 

10 
10 
10 

10 

C-% Control Type Rep 1 Rep2 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Negative Control 

000-469-187-2 

6d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (!CPlN} Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

EC/EPS 1/RM/21 Diluent: 20°/o Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

507855FO Client: Teck Ccal 

Water Sample Project; 
Teck Coal (TECK COAL) 

LC_LCDSSLCC_WS_2015-10-26_N 

Resamples Exp 95°/o CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95o/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% %Effect A 

0 o O.Oo/o 0.0% 10 

0 o O.Oo/o 0.0°/o 10 

o 0 0.0°/o 0.0% 10 

0 0 0.0% 0.0% 10 
0 0 o.0°1o O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% 0.0o/o 10 

Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep9 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 
10 

10 

10 

10 

10 

10 

10 

Rep10 

J(;viL- .. 
QA: " . "/ {-JG :i' :1, I 



CETIS Analytical Report Report Date: 03 Nov-1511:53 (p 2 of 2) 

Test Code: 15870a I 20-8844-0496 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-9339-0333 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 03 Nov-1511:49 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

6d Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

0 Negative Control 1 /1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 111 

6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 05-0956-1532 

Analyzed: 03 Nov-1511:53 

Batch ID: 

Start Date: 

20-5930-5291 

27 Oct-1512:15 

Ending Date: 02 Nov-1512:30 

Duration: 6d Oh 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 36h (2.5 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

507855FO 

Water Sample 

Teck Coal (TECK COAL) 

LC_ LCDSSLCC _ WS _ 2015-10-26_N 

Report Date: 

Test Code: 

03Nov-1511:53(p1of2) 

15870a I 20-8844-0496 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95°!o CL Method 

Lo9(X+1) Linear 1821847 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 32.76 1.238 78.91 3.052 
IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

42.84 

64.83 

>100 

>100 

>100 

>100 

12.07 

35.87 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Reproduction Summary 

0 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

Control Type Count 

Negative Control 10 

10 
10 

10 
10 

10 

10 

10 

Reproduction Detail 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 12 

21 

24 

22 

21 

25 

15 

22 

000-469-187-2 

2.334 

1.543 
<1 

<1 

<1 

<1 

Mean 

18.8 
18.1 

20.3 

20.4 
18.1 

21.4 

17 

15.9 

Rep2 

19 

19 
23 

25 

22 

20 

22 

15 

200 Yes Two-Point Interpolation 

95o/o LCL 95% UCL 

1.267 80.76 

NA 

NA 

NA 

NA 

NA 

NA 

8.284 

2.788 

NA 

NA 

NA 

NA 

Calculated Variate 

Min 

12 

11 

12 

11 

10 

16 

10 

9 

Rep 3 

20 

21 

22 

19 

23 

24 

19 

21 

Max 

23 

21 

25 

25 

25 

25 

22 

22 

Rep4 

18 

19 

22 

20 

10 

24 

18 

18 

Std Err 

1.114 

1.215 

1.399 

1.176 

1.636 

1.013 

1.211 

1.545 

Rep 5 
22 

21 

21 

20 

12 

23 

22 

21 

CETIS'M v1.8.7.16 

Std Dev 

3,521 

3.843 

4.423 

3.718 

5.174 

3.204 

3.83 

4.886 

Rep 6 

22 

11 

25 

23 

25 

16 

10 

12 

CV% %Effect 

18.73% 0.0% 
21.23°/o 3. 72% 
21.79% -7.98o/o 
1 a.22°1o -8.51 % 
28.58% 3.72% 
14.97o/o -13.83% 
22.53% 9.57% 
30. 73o/o 15.43% 

Rep 7 

20 

11 

22 

21 

19 

24 

15 

11 

Rep 8 
14 

19 

13 

22 

20 

19 

19 

9 

Rep9 

18 

20 

19 

21 

17 

22 

17 

19 

Analyst:. __ _ QA: 

Rep 10 

23 

19 

12 

11 

12 

17 

13 

11 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 05-0956-1532 Endpoint: Reproduction 
Analyzed: 03 Nov-1511:53 Analysis: Linear Interpolation (!CPIN) 

Graphics 

• 

000-469-187-2 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-1511:53 (p 2 of 2) 

15870a I 20-8844-0496 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Start Date!Time: 0Ctohe( 412i?J I :/2)\,,,, 
Set up by: ----'t:"'-3'111"-"-'r;-i--J-------

Test Validity Criteria: 
1) Mean survival of first generation controls is 2::80 % 

Sample ID: U'.-b() _..l!f\ 1615?-{0-/b W 2) At least 60% of controls have produced three broods within 8 days 

Sample Date: oct-obeY .f.h/fL"2 3) An average of :?:15 live young produced per surviving female in the 

Date Received: QC.Tc,bcr f-3115 control solutions during the first three broods. 

Sample Volume: S:x 2 Q L. 4) !nva!id if ephippia observed in any control solution at any time. 

WQRanges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

Test Organism Information: 

Brood stock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

<24-sthin 12-h) 

Mortality (%) in previous 7 d: 
Individual female# used ;o,8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: Cd!30 
Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

\\.lov' 3/IS-

2,D(i.J-2,'.3) 
I LI-{ 1.1-i,:t-) 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference T oxicant Mean and Historical Range: 

Test Results: 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 

g/L NaCL 

g/L NaCL 

) 1 D (I, b -l ,2 .. ) g/l NaCL 

1,5fr2-2,c )giLNaCL 

CV(%): 

CV(%): 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 0 
Oonfrol init. 

Temoerature (°C) 'JLI. () 
DO (ma/U i\. I 

DH ~' {; 
Cond. luS/cm) ,!,,.-)·.J-., 

.~ / 

Initials ~;n:~'1 

Concentration 0 
l.5'1S%tvlv) init. 

Temoerature l°Cl 
,,, , ·I < ' 
l"'-. i./ 

DO lma/U c I 
oH 0 () 

Cond. luS/cml 1~c;· 

Initials rl\1 n 

Concentration 0 
I J. S-% r.,1,, 1 init. 

Temoerature 1°Cl /1v1. () 
DO lma/L\ " I '.,"' 

oH 8_0 
Cond. luS/cml 'I ''l'..1, 

Initials H'l,'>V'/1 . IH" ,. 

Concentration 0 
/(111 % it1/11) in·it. 

Temoerature 1°Cl '?J.~. '() 
DO lma/Ll 

R ,, 
... Y 

DH !"""' '? yr Y' 

Cond. lnS/cm\ -?)=7~~ 
Initials 1f:f(lf":/) 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

....-.A /.'\....-;· .·)! 
Start Date & Time: 00-- ,;_.;V/76) Li~~,\!\ 
Stop Date & Time: N ml. 2-f 15 a:> I 0v \t\ 

Test Species: Ceriodaphnia dubia · 

Davs 

1 2 3 4 5 fono.\ s 
. 

7/'/ 
/ 

old new old new old new old new old new old new /final 
1">. \) )L/ () )C,.Q 7li.U lf;)\) Ji.O ~S·O '.ll\..O ·.t:::/) '/}f,(J /[::; 0 / 
:+.~ [3.D "l·l ·O '' 

".{-~~ ,I =t· i i·o . ;.b '';iJ? ::}:\17 / 
l.'1 1::3 0 I "::\ :), \.0 -:t \ .\ 'I· 9 q ·C\ " .4 (\. D 1cf:lJ I 

;;:;;M • '"2-2-' , 
// / :2'.2'.l. '7/'IQ/ '0-1 

tmlYI fl"tlril F f)VI I V1N .u/)i\11Yl ftl\!Yl 

Davs 

1 2 3 4 5 .fr l'fr 6 7 / 

old new old new old new old new old new Old new tina1 
'.2.s-.o JUJ) }") ,0 '.ZU.0 1

11'>.lJ LU G ::lt;.Q ::?lf 0 ').!J I/LL 0 'Lc;.6 / 

::\~ l15. l 11 ?----,.2- l:;f.~ g;_ 'l-·1- ~.?, r)& PS, i -;+J 1 / 
:r.q ac) ·:i P. IOU 1-;f-.'1 <.o =t 9 <;';·\ 17J.O ~6 (3. ( I/ 
.::Z.21- /J,j.<") 'J,,J-L .2.:!3 '7/?.6 1-.?- \ 

tllJ\Yl .fVYl1'71 \ l V lV \ JIN .:flMl!'I\ .,- f /\'1 y 1 
' 

Davs 

1 2 3 4 5 +11111! 6 7/ 
old new old new old new old new old new old new ffual 

).<;;o '}i{,b }C,.(J 1ft0 (l D 'iLl.0 :;<;. 0 :2lt.D {!::;r) 7LJ,O 'le D / 
".:} S; R.i ~.') 'd 4-. : l B.2- =t. :i :r ?;' :J_J., P\ i:...,__ L,.., / 
b.Ll h. \ :u'I ". \ Li R. \ '6 0 %'"I f () g. I t [) / 
23"1 2S'.:/1 "]..~- - .;i3k, ;z..:5=J-o Z,ll 
-1:rnrY1 J::V'()W i -EYYJrn ;JIN +=Wd¥) ::PYY'\r() 

Da"s 
1 2 3 4 5 LMIS 7 

old new old new old new old new old new old new final 
)5.0 '.0 JS.v l,.L{.0 'ltJ.U ·7l{.(, '.lS·D ::?'t.o ~c;:D '!YI .1) 'Ir() / 

"i \) ~.I :::i :~ ><. ")_ C:..J. .1 8. /_ 'f. =!- 'i:·O P...b f:S.'7- -.1;.0 I 
%.2 . -'.., "6.\ (S.)/ g, ??.?- ?·I %'·~ ??: I S' I cu / 
'33'.'.Z, '5..?'6 'SJ.. n 3.:n -:::,2.U'l ?;t~ 
-f\YiWl EfYl!IYJ fl'nm 'JIN ctrlirn -tTl'1!(Vi 

I/ 

Thermometer: -~'+~ __ DO meter:~/ __ _ pH meter: ;) 
~----

Conductivity meter: / 
---<~---

Hardness* 

• mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 

Analysts: 

Reviewed by: ~-_..1-'I (:~;,_U._-~..,..,..,--
Date reviewed: _""f.,,,~1'( :..._";· v_· _. ~[ "'~r/ t~' J~-

'\ 
/:.J,:·c:~ ;/-'"-)/~-;;,,/·79-,~·/1.-~~0 ,) 

Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: ~~ 
Sample ID: !~::;£L\ d i\S,: 1(15-(()-')l,4) 
Work Order: h - i:) -

ct, Cv(V) 

startoate&Time: OC?tWs-@ l.?J§~ 
Stop Date & Time: /JO ~ o /{9 

Set up by: ~111111, 

G 

Concentration: lf Concentration: "' ·-

H I I I J I !nit I A B C D E G H I J !nit A B C D E I F I G I H I I I J I !nit 
ffl!PI 

D E F 
Days!C~nc1en~ra~io~: 

~1 /I./ ./I ./I ./ A ./l//./lf(\Lll 7171...,..-l ../'IV-l./171/I v-1,/ lii\t\Tt./l vl./1/1/lvl/lv IV"lv1b\l\r 
2 _..;·A /l . ..rl ...--I """l.//vl.Llvl~1\Lll i/I /I /I /I vi vi V'Jv-1 vi vl~Alil\71 vTv //T .,/I ""I ~·I v/ v/ ./h\l' 
, 1./l ,/I ,/lvl ,/I V'li/h/ I LhLJ1l1/rJI ,.....1,/1,LJ,/l,/l ,/l,/IA!L'I /cfrtJi111 /1./l,/L/1.A,/LLL,d ,/lc/J::J1J1o/I 

.s 

7 I' ' I f I I ~I I 

8 11 I I > 

Total! '1.:Z• 1.>< I '2.11 I CJ I .A4 l.?<"l2Tl't'.If\Y I T ltlffml Jl.l / ZITJJIJ()l2 ITI q I 2'.'.2,[J,;;< I FJfJij f717#/l7fl /YT,;Jt)l /9l:A2i.'ff(/. ld:'! I I q 1.XZU -~""V r J - - ····-··1 ' v····-~- .... v -,.----------- -----,- -~---r 

Days~oncentration: ..,~ Concentration: .~ Concentration: :Z.lfJ" 
A B C D E F G H I J lnit A B C D E F G H I J !nit A B C D E I F ! G I H I I I J I tnit 

1.//~/,,,,,.,,_,..vvwv,,.....-.////./~,_/./~ ~.//,/-vv·-i/•/W 
2 / v V \/ V ,/ / ,,.... v· /' '~~t • L/ ,/ \/' V ,/ ,_/ V / ,./ .rr V V v' '.,/ / V V V V V mtl 
3 /,,,.,/,,.~,,....,,....v/1/;/-,/ ff/fl./,/,// .............. ,,..,/1/ /'V~r,,/v'v'l/"v-- /, _ _-,,..-v· /'ffl?f, 

4 4 '1 3 :? LI 4 5 4 '?/ 4 ::JIJ\l ./ s . l\. s !.\. s I.I. v u. ;'JW 7 4 ? :? tj. I ~ 5 G u. JIN 
s 1$ 0; '? k' l-. J;,, X' I/" J -s- flJJ!ltJ [, n , ~1- ·+- l~ S r,, , / K -'lflf r "I cr· rr ·r "" ,.. . -r- <1 rr- (:,, 'fJ)lMI 
s 11 /{) 11..1f..,1 ·~ 'i I / I Ji 12 f 1 tJ'/1m1/-;i It./.-, I r'.2. 12 11· 1r- 1Q., ·./If) 11!)/! 11 r,.1tti11 01 r JJ /(.1 ""'/Vi fr· tt!)Jf' 
7 

I • ' ,, ..., 1 ' / 1 , - f 1 

8 

Total! iJ_j 174:/ .?fl '1;;?.,l 1' I 
I 

1111 Lil 2DI /=1{lTIF#!ml li'?J:::;il FJ.2 41 .. ~~12 r~J f'ii,.j(;/, I r; ~Jt11'111b,b(.1/ 71 /)!)/ JRA==fl I y l.l:+ r1 \J' L2f'lll"~:m; 
' ' j ~ - • A' ~lb-

Days Concentration: ~O Concentration: f-z;!Q Concentration: 
A B C D E F G H I J lnit A B C D E F G H I J lnit A B C ! D I E ! F I G I H I I J J I lnit 

1 1 ,,......, v I.,; I ,/'1,,.....-l,,,..-lvlvl,/l ...,..-IM\11 ;;:J 1/1 vlvl ...... -'! .......-1 .......-1 ..,.....1. . ......-1./ !Wit 
2 1 /Iv I /I ,/I v-1 v I ,/Iv I /I /lfi'll1I /I v/v I v<I v/ v-/v Iv// I/ l1v\t1 
' 1./l1/I vi i/l ,/l1/I vi,_,....'/,.....- lv~iiJfiJl./l1/T1/IV I v"IVIC/IVIV I vt,111ur-i 
4 1 ./ I~ I vi v- 14- I l\ I i;; T:/T 0 I Y: l<Jw.I v'I '('I 3 I? I <t Ii.\ I :> I ~ Iv/, I 2 IJNI 
~fl 1 1/~ '1-/ lfl (fl 0 / 4 ~/6'.fl'~tltfl 0 1=1;1A'/1=/ ~rl ~ ~~rmrr sT ; 0 t() q f I ff I- i';J.,~IJ1 7l 7 1I\7l q RZ~ !fl I 
7 I . ' , v /I 

8 

-~ 
J I 11-~11.JI ?,.1177,il'S l;:tJJP!lflMll /YI f2,lf qlWlzl l/0 l:;itiJZll~:V-!n Totalll ) I I l1 

-J I 

Notes: X =mortality. 

Sample Description: _ _:<'~--'-'/-";"'"'_{Jeo'.fvYc_ ________________________________________________ _ 
Comments: Tola!# Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count. 

Reviewed by: .\,f6t ....... 
Ve-rs Ion 2.1 lssued Jt>ly 29. 2009 

~ 

Date reviewed: ~&! -'{} \) ' ( g / ;1.J. 
I 
i Nautilus En.,jronmental 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-15 12:13(p1 of 2) 

15870b 117-0849-0976 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-2079-9200 

Analyzed: 03 Nov-15 12:12 

Batch ID: 06-3157-0784 

Start Date: 27 Oct-15 12:30 

Ending Date: 02 Nov-1516:00 

Duration: 6d 3h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 37h (2.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 

EC5 >100 N/A 
EC10 >100 N/A 

EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 N/A 

EC40 >100 N/A 

EC50 >100 N/A 

Gd Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

Gd Survival Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

279773 

95% UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 0.9 
10 

10 

10 
10 

10 

10 

10 

Rep 1 Rep 2 

1 0 

6d Survival Rate 

Linear !nterpo!ation (ICPIN) 

Reproduction-Survival (7d) 

EC/EPS 1/RM/21 

Ceriodaphnia dubia 

In-House Culture 

650829F4 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°/o LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B} 

Min Max Std Err Std Dev CV% %Effect A 

0 0.1 0.3162 35.14% 0.0% 9 

0 0 0.0°/c) -11.11% 10 

0 0 0.0%1 -11.11% 10 

0 0 o.0°1o -11.11o/o 10 
0 0 0.0% -11.11o/o 10 

0 0 0.0% -11.11o/a 10 

0 0 0.0% -11.11o/o 10 

0 0 0.0% -11.11o/a 10 

Rep 3 Rep 4 Rep5 Rep6 Rep 7 Rep 8 Rep 9 
1 1 1 1 1 1 

CETIS'M v1.8.7.16 Analyst:. __ _ 

B 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 10 

1 

QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 10-2079-9200 Endpoint: 6d Survival Rate 
Analyzed: 03 Nov-15 12:12 Analysis: Linear Interpolation (ICPIN) 

6d Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 
0 Negative Control 1/1 0/1 1/1 1/1 111 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-1512:13 (p 2 of 2) 

15870b I 17-0849-0976 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: YeS 

Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 06-2841-9881 
Analyzed: 03 Nov-15 12:13 

Batch ID: 

Start Date: 
06-3157-0784 

27 Oct-1512:30 

Ending Date: 02 Nov-15 16:00 

Duration: 6d 3h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 37h (2.5 'C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (lCPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 650829F4 

Material: Water Sample 

Source: Teck Coal (TECK COAL} 

Station: LC_DC1_WS_2015-10-26_N 

Report Date: 

Test Code: 

03 Nov-15 12:14 (p 1 of 2) 

15870b 117-0849-0976 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coar 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 953721 200 Yes Two-Point Interpolation 

Point Estimates 

Level 0/o 95°/o LCL 950/o UCL TU 95°/o LCL 95% UCL 

IC5 33.66 8.808 N/A 2.971 NA 11.35 
IC10 ~~4~5;. ~19;__-~l~S~.4~3r---~N~/Ar--2;.;2~13:--~NA 
IC15 >100 N/A NIA <1 NA 

6.479 
NA 
NA IC20 >100 N/A N/A <1 NA 

IC25 >100 N/A N/A <1 NA NA 
IC40 >100 N/A N/A <1 NA NA 
IC50 >100 NIA N/A <1 NA NA 

Reproduction Summary Calculated Variate 

C-0/o 

0 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

Control Type Count 

Negative Control -10 

10 
10 
10 
10 
10 
10 
10 

Reproduction Detail 

C-% 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 23 

26 
26 

21 

18 

23 

12 

14 

000-469-187-2 

Mean 

18.4 
20.9 
21.8 
21.9 
20.1 
22.3 
17.8 
19.1 

Rep 2 

4 

19 

18 

24 

27 

24 

19 

13 

Min 

4 

17 
17 
17 
0 

14 
0 
13 

Rep 3 

21 

22 

20 

26 

23 

21 

0 
19 

Max 
24 
26 
26 
26 
27 
28 
27 
26 

Rep4 

19 

20 

17 

23 

24 

20 

16 

20 

Std Err 

2.227 
0.7951 
1.031 
0.7951 
2.383 
1.383 
2.43 
1.295 

Rep 5 
24 

21 

23 

22 

25 

19 

22 

21 

CETIS™ v1.8.7.16 

Std Dev 

7.043 
2.514 
3.259 
2.514 
7.534 
4.373 
7.685 
4.095 

Rep 6 

23 

19 

24 

21 

20 

27 

21 

19 

CV0/o 
38.28°/o 

12.030/o 

14.950/o 

11.48% 

37.48% 

19.61% 

43.18% 

21.44°/o 

Rep 7 

21 

23 

24 

24 

20 

14 

22 

23 

%Effect 

0.0% 
-13.59o/o 

-18.48%1 

-19.02% 

-9.24°/o 

-21.2% 

3.26% 

-3.8°/o 

Rep 8 

23 

22 

19 

20 

22 

27 

15 

21 

Rep 9 

19 

17 

26 
17 

0 
28 

27 

15 

Analyst:. __ _ 

Rep 10 

7 

20 

21 

21 

22 

20 

24 

26 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-15 12:14 (p 2 of 2) 

15870b 117-0849-0976 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

000-469-187-2 Analyst: ___ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 11-1972-2653 

Analyzed: 03 Nov-15 12:14 

Batch ID: 06-3157-0784 

Start Date: 27 Oct-15 12:30 

Ending Date: 02 Nov-15 16:00 

Duration: 6d 3h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 37h (2.5 °C) 

Data Transform 

Untransformed 

Nemenyi-Damico-Wolfe Test 

Control vs C-% 

Negative Control 1.56 

Auxiliary Tests 

Attribute 

3.12 
6.25 
12.5 
25 
50 
100 

Test 

Zeta 
NA 

Treatment Effect Fligner-Wolfe 

ANOVATable 

Source Sum Squares 

Between 205.0875 
Error 2021.3 
Total 2226.387 

Distributional Tests 

Attribute Test 

Endpoint: Reproduction 

Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 650829F4 

Material: Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical Ties OF P·Value 

17.5 243.2 13 0.8276 
88 243.2 13 0.5488 

107.5 243.2 13 0.4591 
79.5 243.2 13 0.5876 
120.5 243.2 13 0.4003 
-36.5 243.2 13 0.9430 
-60.5 243.2 13 0.9689 

Test Stat Critical P-Value 

0.5765 1.645 0.2821 

Mean Square OF F Stat 

29.29821 7 1.044 
28.07361 72 

79 

Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 24.5 18.48 0.0009 
Distribution Shapiro-Wilk W Normality 0.8774 0.9579 <0.0001 

Reproduction Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Median 
0 Negative Control 1 O 18.4 13.36 23.44 21 
1.56 10 20.9 19.1 22.7 20.5 
3.12 10 21.8 19.47 24.13 22 
6.25 10 21.9 20.1 23.7 21.5 
12.5 10 20.1 14.71 25.49 22 
25 10 22.3 19.17 25.43 22 
50 10 17.8 12.3 23.3 20 
100 10 19.1 16.17 22.03 19.5 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-1512:14(p1 of 2) 

15870b I 17-0849-0976 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coa! 

Project: 

NOEL LOEL TOEL TU 
100 >100 NA 

P-Type Decision(a:So/n) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Decision(a:5%) 

Non-significant Overall Effect 

P-Value Decision(a:5%) 

0.4088 Non-Significant Effect 

Decision(a:1%) 

Unequal Variances 

Non-normal Distribution 

Min Max Std Err CV% %Effect 

4 24 2.227 38.28% 0.0% 
17 26 0.7951 12.03°/o -13.59o/o 

17 26 1.031 14.95% -18.48°/o 
17 26 0.7951 11A8% -19.02°/o 
0 27 2.383 37.48% -9.24o/o 
14 28 1.383 19.61% -21.2% 
0 27 2.43 43.18% 3.26o/o 
13 26 1.295 21.44% -3.8% 

Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 11-1972-2653 

Analyzed: 03 Nov-1512:14 

Reproduction Detail 

0 

1.56 

3.12 
6.25 

12.5 

25 

50 

100 

Graphics 

" 

·~ LJ 

000-469-187-2 

Control Type Rep 1 

Negative Control 23 

26 

26 

21 
18 

23 

12 
14 

Endpoint: Reproduction 

Analysis: Nonparametric-Control vs Treatments 

Rep 2 

4 

19 

18 

24 

27 

24 

19 

13 

Rep 3 

21 
22 

20 

26 

23 
21 
0 

19 

Rep4 

19 

20 

17 

23 
24 

20 

16 

20 

Rep 5 

24 

21 

23 
22 
25 

19 

22 
21 

CETIS'" v1 .8.7.16 

• 
• 

Report Date: 

Test Code: 

03 Nov-1512:14 (p 2 of 2) 

15870b I 17-0849-0976 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep7 Rep 8 Rep9 Rep 10 

23 
19 

24 

21 

20 

27 

21 

19 

• 
• 

.,,, 

21 

23 
24 

24 

20 

14 

22 
23 

23 

22 

19 

20 

22 

27 

15 

21 

,, 

19 

17 

26 

17 

0 

28 

27 

15 

Analyst: __ _ 

• 

7 

20 

21 
21 
22 
20 

24 

26 

QA: j{J/J- . 
~-\o·J !3/ rs 



Ceriodaphnia dubia Summary Sheet 

Client 

Work Order No.: 
reek Coa\ CLme WaCp) 
1583-0 

Start Date/Time: OC±oJ?e( ;;BfisW l)L1.0t~ 
Set up by: _B\1)""1.!.!J.,l'Vl'-\.--------

Sample Information: Test Validity Criteria: 

Sample ID: 

Sample Date: 

Date Received: 

1) Mean survival of first generation controls is :a8D o/o 

LC.-fr2£BOU1J$..-21'.AS'~IQ-"~ 2) At least 60% of controls have produced three broods within 8 days 

0crobeV' ;?,WIS- 3) An average of ~I51ive young produced per surviving female in the 

October J.3115 control solutions during the first three broods. 

Sample Volume: S" x 2 O L.. 4) Invalid if ephippia obse~ed in any control solution at any time. 

WQ Ranges: 

T ('C) = 25±1; DO (mg/L) = 3.3 to 8.4; pH= 6.0 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24-h (within 12-h) 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used :?:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

f\.lO\/ 3/IS-

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

Test Results: 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 

LC50 % vlv 

IC25 % vlv 

IC50 % vlv 

g/L NaCL 

g/L NaCL 

' ( ., ) 2 .. ~I. o-2 ,k g/L NaCL 

I sfi.2-1, c) g/L NaCL 

Survival 

CV(%): 

CV(%): 

Nautilus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

Concentration 0 1 2 

Oontrol in it. old hew old new 
Temperature (°C) 1 Vi {) 

.Y ". ,/ J.£).0 ?L(() ).S' ,::> 1}{. u 
DO (m!l/L) 6. i JX fJ6 :+Pt (\. u 

PH cc c2· is~() /JJ) '& .u IS 0 
Cond. luS/cm) 1.T' ... ? '..,{..JL,J '.?.};!/ 

Initials ffnYh '\JYml\ trY)Y I) 

Concentration 0 1 2 

l.5"b%Cvl11) in-i-t. old new old new 

Temperature (°C) 7LiO is o 'ilj6 J'"- I) _).• 'IJ..10 
DO (m!l/L) 9 ! 1:t.(\ 0\ :r .l] t?I = 

PH Cd .r-, . 
r"'t.U t.o t5-0 /) ,\) Y?.O 

Cond. (uS/cm) 7?;+- 7.:Sl\-- 1.:?70 
. Initials ~-h''i/Y" f-iY\ \Vi f=f'YJVl I 

Concentration 0 1 2 
I a. 5'% ri,1,,) 

. 

in·it. old new old new 

Temoerature f°Cl 1li.0 ?fJ_b 21-tD 19Y Ji,\ 0 
DO fmalll 9. ~ 

c.J· ,!,/ :1--g BD 9.Di <n I 
oH f\. (~) K.O g, ( l). 0 FL i 

Cond. luS/cml ·1{) l) 28·1 yj ,, 
Initials iliil ll Frli(J1 f'tfl 1/1) 

co.ncoen~atio) 0 1 2 
! /\/I ':(, ltl/ II in-it. old new old new 

Temoerature (°Cl 
, .. · c 
.·JV\.)' ~~:;.D Lr() Jt;,J ~-D 

DO fma/Ll -8,2 +:=t-· 16 -1.2 8\ 
DH ~· <_J- ! A.\ '.'.)' 1 ~l 6i 

Cond. luS/cml 1S.~d~ ~ --r-1~ , 

Initials i-n':rr1 -[iY)i')lj m1vr) 

Thermometer: __ 'f~ __ DO meter:.~! __ _ 

* mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 

• -':/.--"j 's-@ . ,- ,- 1-<'4 
StartDate&Tlme: Oc:r/-<i/I~ !Jv:uh 
Stop Date & Time: 1>1,ov' "J /IS-CV 1300 

Test Species: Ceriodaphnia dubia ' 

Davs 

3 4 5 F;.,.(JI s 7 / 

old new old new old new old new ftn~I 
11t>o IJ,\V ~S-D ;z~_o 1t;: 6 ZJ(.r J 15.o 

,. 
I:+ B ~. '1 · '6 'l'.·O -.i- 'b :!Al .-, h J,- - / 
i:::i..c ~,I =/·9 =t·9 ::t q K,0 '1-6 / 

-::; '1 ::l.:22. 1.'lv 1.J () 
;.. YIYI 0W .f\.V'M'\ tlWl'f'I 

Davs 

3 4 5 fo~0l 6 7 

old new old new old new old new final/ 

1">.D -~4.D :is-o .'.ltj-. Q T'J D '10.0 '}.']_{) / 
l:::J::6 /J, )/ =t. '3 "I · '6 11-:..-1 15. \ 1-:.b _/ 
IA-lj 0 <t·o '8· 0 o.O re. 0 ?< (') / 

220. 230 ')2...VI 'JJ,l< 
+'<YWVl 011\J " tJ'l~.m '" 

Davs 

3 4 5 hfltd 6 7 
old new old new old new aid new finaf 

t'l. C> 'll 0 :is;-o ::ll\-.0 7.:i. 0 ·14.0 15.o / 

:;.6 ';:? }/ =/ ~ '1·'6 ..l-.0 :g_ I -=t-5 /"' 
~6 ~o '3· 0 '6·0 80 ~b '30 / 

1.0/CJ :zqo 'J9f \ :7°1 I 
+li'fl'{Y'j ow --H";f;UF ) Fmrfl 

Davs 

3 4 5 +:; nal s 7 
old new old new old new old new fioa( 

1c:;.o ?U.O .J;.o .l4-.0 l'JS.D 11~.o ?50 / 

i:::::~ -~7,.... =t <( 15·0 A:& ""'l 
..., . 
'T.'J / 

B '"'· I l). l i-1 ~.( 6.\ 3. I / 
--!'--::> : :l:l -::+--\ ~ "'Iii;:·_ 
t-fn)i.-i vlN tmlYi Ffi'\rfl 

pH meter:-"-;)'----- Conductivity meter: / 
~~---

Analysts: B'!IM1tf!IJJ1',,!/111..i: IDJ Ml 1 
tf_ . , /I 

Reviewed by: • 1 l;:{/'-' 
Date reviewed: 1\J o J • i q / !.\ 

I 

I / 

Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Ord 

Tee~ /cf ~-rFJ?': o3.\'.X.d us 1 as3o-2hhl 
r•?i!l ro 

Days Concentration: Concentration: /(" -
A B C D E F G H I J I nit A B c D E F G H I 

1 ,-"' ,/ ,/ / _,. # _, ,/ .,/ ,/ iVI\~ v ,/ ,/ ./ ,/ / ,/ / ,/ 
2 / . / ,/ v / ........ ,,/ ,/ / / ~n v v ./ .__. v ./ v v ,/ 

3 / LL ,/ 4 "'.Z !.\.... ./ .?, ,/ 3 111rv ,/ it/ ,/ '+ '-! / / 3 "/ 
4 ;;i " 4 ./ s v v v ,, / JIN "\ ti- 1"'1- J ,/ :1 '4 v '+ 
5 -r K (.,, {.4 ,/ [_ c. (_._, ,_ [_C mlf B 7) 'f)' ?"\ ·r· ,,,., £-. IT K 

6 I!~ 11" / q )( 11 1-j r; , Ii'\ I"" (.} I() In I I: .... J 2. If' 2.. '..J. 
7 

l ~ I 

8 

Total 1"1 11 11 I 1. lk 'I I 11 Lf 'I? 1u1 'mm 1'7 l 'I J l I J. ':':, 6{<) Uf 'LI, I;},"; 1,Lf 
' 

Concentration: -~' 'p~ Concentration: 1~ . .:::-
Days '' 

A 8 C D E F G H I J I nit A 8 c D E F G H I 

1 / ,/ ,/ J / / ,/ ...... v ,/ li\~ v ,/ ,/ ./ / ,,/ / ,.....,. ,,/ 

2 J v v \/ v v v v v v IMti v v ./ v / v' v v v 
3 / / / / / l.L l/ ,/ ILl :;:;; c~wm / ,/ '-! ,/ r.:;- / ,,/ / / 

4 ? ·0 :2 4 :2 v ./ 5 v =t J 'l •+ Lt v L. ...-- 3 3 (, t CJ 

5 't'f 9' k '"" I~ ~+· ~ J..:; 7) /' 'II '/ K. '1 fr, > "r '1 (r 0 .r~ 

6 I !'I 1.J / (': If I !". 11~ '.d I/'/, '1 :1, ,/ I(~ [) /1~ II I (l , ' /' L I I 
7 

I ' 
8 , . 

Total 2A '/I )( 'LI I '1 1_-, 'LI ,lZ. -!::1 1"7 I/Ill/ /',../. '/ "' I '1 /1 j;;.(, 'J. '/; :I.I- )/ 
' ' ' 

Concentration: <..r Concentration: I :JO Days 
A B C D E F G H I J !nit A B c D E F G H I 

1 
,.....,. ,/ ,/ ,/ / / "/ / v /IV\ ,./ / r/ ./ / / v / / 

2 ,/ v v ./ J v V' v ,/ ,/ fl! / v ._.. ./ ,/ t/ v' v v 
3 '-/ / Z./ v / / ,/ ,/ v ( /-· '11 ,/ :,,:: ,/ r./ ,/ v ,/ "' ,,/ 
4 v (, v s ~i?)v ;;;f:,5 ~fh; 4 4 I.\ 0111 4 v s 4 4 3 l v 5 

' 

Start Date & Time: 0/!~ ~':'>@ / _7 '1 ~ 
stopDate&Time: Qd:tfo J §:o(; 

Set uo bv: -F/J1 //J1 

Concentration: • . I ;;a_ 
J I nit A B c D E F G H I J 

,/' \"'h ./ ,/ ,.,.,. ,/ / ,.....,. ./ 1 ........ ,/ ,/ 
_, 

Ml v v / v v v ~ ~ . v; v 
/ 111n, ,/ LI- "/ ,/ ~ r.:::: / l/ I 4 

\\. Jl•l ~ v I.\ 3 .._,,- ._;/ $ v" '+ ,/ 

b -1 ?nY/1 i;; '''( ~ ~-
!.J, ~., -~r [_ .!-. D' 

I (J ':IV/VI 1/ I -;] 'I'> 111': I ,J ';L. I I f ~- I I (/ 

J(J· mm ,.,('-<., ,,.,-., /( J I r1 f "1 lrl '1 LL J 7- 'I I d'f 
, ' 

Concentration: :Z.'i> 
J I nit A B c D E F G H I J 
,/ \\1\\4 ,/ ,,/ / ....... - ,/ v ,/ ,,,,,,. ,/ 

/ 11\r v v' ./ v ./ v v v ,/ v 
1/ 'nm. Li. <../ / / ,/ ,,, / ,/ ,/ / 

• :iw v '-" .3 >.,/ ~ ' cl v 5 4 u. 
L 'fl/I, b If 'f '-t -1 / rh 'r 9 /:,; I 

'/\ 'J)ll )f I/ //: '1 ""! Ir. l/ {A I::.< 1., 
I I 

I nit 

Mb 
YI/ 
:/11111. 

'31/\l 
rntr 
rJr!/11 

l/f'IZ'lfl 

fnit 

Ml 
fl1. 

::)IA 

tlf'!. 

flW! 
'tf (11//!I ( )( J.:2 L r1 /A I,,,., I '1 / () '/ .1 'n/'. L.! '{)fjjl 

' '... f ' I 

Concentration: 
J I nit A B c D E F G H I J I nit 
,/ Mr 
v M<[; 

1/ ""'"' 
/ OIN 

5 <'5 '.f i:f I~ [., .c-r· j., K J-, I l-. (( ~ 'I q {-, t - "<.. if If~,' !!Irr. 
6 I '.L_ x: fl '... K If' Ir / I ./ ·i, /2 I v, I - If'. , l1 I Ir ,/ fl l!ilfll 

7 
, I 

8 . 
~ir1&1~~*u1·1~nf1~~~~k/-1~ht,1~·0~ 

Notes: X =mortality. 

Sample Description: __ ,<,C',,,L,£,;C4''-"":_------------------------------------------------------
Comments: Total# Younri only based 011 lhe first 3 Broods. Fourth and subsequent broods not included In tolal cnunt. 

Reviewed by: <)~ Date reviewed: tJ .q,/ · ( 'J /11_.. 
I Version 2.1 Issued July 29, 2009 

Nalllilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-1512:27 (p 1 of 2) 

15870c I 20-2172-1923 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-0965-9155 

Analyzed: 03 Nov-1512:27 

Batch ID: 

Start Date: 

09-4264-1689 

27 Oct-15 12:45 

Ending Date: 02 Nov-1513:00 

Duration: 6d Oh 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 37h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 
EC10 >100 N/A 
EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 N/A 
EC40 >100 N/A 
EC50 >100 N/A 

6d Survival Rate Summary 

C-0/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

6d Survival Rate Detail 

C·% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 
Material: 

Source: 
Station: 

Seed 

1801201 

95o/o UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 1 Rep2 

1 1 

6d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (ICP!N) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

EC/EPS 1/RM/21 Diluent: 20%1 Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

3FOE1C05 Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Resamples Exp 95°/o CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% %Effect A B 

0 0 O.Oo/o 0.0% 10 10 

0 0 0.0% 0.0% 10 10 

0 0 0.0% 0.0°/o 10 10 

0 0 0.0% 0.0% 10 10 
0 0 O.Oo/o 0.0% 10 10 
0 0 0.0% O.Oo/o 10 10 
0 0 0.0% 0.0°/o 10 10 
0 0 0.0% 0.0% 10 10 

Rep 3 Rep4 Rep 5 Rep6 Rep 7 Reps Rep 9 Rep 10 
1 1 1 1 1 1 1 1 

1 1 1 

CETIS™ v1.8.7.16 Analyst:. __ _ QA: J6lL 
rJ )\; >'0 11, 



CETIS Analytical Report Report Date: 03 Nov-15 12:27 (p 2 of 2) 

Test Code: 15870c 120-2172-1923 

Ceriodaphnia 7Rd Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-0965-9155 Endpoint: 6d Survival Rate CETIS Version: CET1Sv1.8.7 
Analyzed: 03 Nov-1512:27 Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

6d Survival Rate Binomials 

C·o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep? Rep 8 Rep9 Rep 10 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 111 1/1 
50 1/1 1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 

Graphics 

'" 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-15 12:28 (p 1 of 2) 

15870c 120-2172-1923 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-1541-9612 

Analyzed: 03 Nov-15 12:27 

Batch ID: 

Start Date: 
09-4264-1689 

27 Oct-15 12:45 

Ending Date: 02 Nov-15 13:00 

Duration: 6d Oh 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 
Sample Age: 37h (2.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Endpoint: Reproduction 

Analysis: Linear Interpolation (ICP!N) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnla dubia 

Source: In-House Culture 

Code: 3FOE1C05 

Material: 

Source: 
Station: 

Seed 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Resamples Exp 95% CL Method 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20%, Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

806353 200 Yes Two-Point Interpolation 

Level % 95% LCL 95% UCL TU 95°/o LCL 95% UCL 

IC5 

IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

4g.:J:J 

>100 

>100 

>100 
>100 

>100 

>100 

4 198 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

~l'" 

NIA 

NIA 

N/A 
NIA 

N/A 

NIA 

Reproduction Summary 

C-o/o 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Count 

Negative Control 1 O 

10 

10 

10 

10 

10 

10 

10 

Reproduction Detail 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 19 

21 

23 

21 

12 

18 

25 

23 

000-469-187-2 

§.155 

<1 

<1 

<1 

<1 

<1 

<1 

Mean 

17.9 
21.9 

22 

19.8 

20.6 

18.8 

19.3 

18.9 

Rep 2 

22 

22 

25 

20 

23 

23 

23 

25 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

Min 

10 

20 

19 

8 
12 

10 

11 

13 

Rep 3 
10 

22 

20 

8 
19 

22 

23 

23 

~~gr-- ) \()O'/,C~\'J) 
NA 

NA 

NA 

NA 

NA 

Calculated Variate 

Max 

22 
24 

25 

25 

26 

26 

25 

25 

Rep4 

19 

23 

19 

21 

22 

13 

23 

23 

Std Err 

1.286 

0.4333 

0.7149 

1.428 
1.194 

1.652 

1.613 

1.378 

Rep 5 
16 

23 

19 

19 

23 

13 

14 

13 

CETIS'" v1 .8.7.16 

Std Dev 

4.067 
1.37 

2.261 

4.517 

3.777 

5.224 

5.1 

4.358 

Rep 6 

21 

21 

24 

21 

22 

19 

22 

18 

CV% 

22.72°/o 
6.26% 
10.28% 

%Effect 

0.0% 
-22.35% 
-22.91% 

22.81o/o -10.61% 
18.34% -15.08o/o 

27.79% -5.03% 
26.43% -7.82% 

23.06% -5.59% 

Rep 7 

12 

20 

23 

21 

20 

10 

19 

17 

Rep 8 
19 

23 

23 

23 

26 

22 

12 

18 

Rep 9 

22 

24 

20 

25 

21 

26 

21 

13 

Analyst: __ _ QA: 

Rep 10 

19 

20 

24 

19 

18 

22 

11 

16 

j(;;/.;~ 

No.,, iC/ 1;, 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 07-1541-9612 Endpoint: Reproduction 

Analyzed: 03 Nov-15 12:27 Analysis: Linear Interpolation (!CPIN} 

Graphics 

000-469-187-2 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:28 (p 2 of 2) 

15870c I 20-2172-1923 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-4655-8486 
Analyzed: 03 Nov-15 12:28 

Batch ID: 09-4264-1689 

Start Date: 27 Oct-15 12:45 

Ending Date: 02 Nov-1513:00 

Duration: 6d Oh 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 37h (2.5 'C) 

Data Transform 

Untransformed 

Nemenyi-Damico-Wolfe Test 

Control vs C-% 

Negative Control 1.56* 

Auxiliary Tests 

Attribute 

3.12· 
6.25 
12.5 
25 
50 
100 

Test 

Zeta 

NA 

Treatment Effect Fligner-Wo!fe 

ANOVA Table 

Source Sum Squares 

Between 154.8 
Error 1174.4 
Total 1329.2 

Distributional Tests 

Attribute Test 

Endpoint: Reproduction 

Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: 

Code: 

Material: 

In-House Culture 

3FOE1C05 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical Ties OF P-Value 

249.5 243.2 13 0.0432 
266 243.2 13 0.0288 
124.5 243.2 13 0.3826 
166.5 243.2 13 0.2179 
94.5 243.2 13 0.5189 
141.5 243.2 13 0.3108 
85.5 243.2 13 0.5603 

Test Stat Critical P-Value 

2.058 1.645 0.0198 

Mean Square OF F Stat 
22.11429 7 1.356 
16.31111 72 

79 

Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 18.01 18.48 0.0119 
Distribution Shapiro-Wilk W Normality 0.9421 0.9579 0.0012 

Reproduction Summary 

C-o/o Control Type Count Mean 950/i, LCL 95% UCL Median 
0 Negative Control 1 O 17.9 14.99 20.81 19 
1.56 10 21.9 20.92 22.88 22 
3.12 10 22 20.38 23.62 23 
6.25 10 19.8 16.57 23.03 21 
12.5 10 20.6 17.9 23.3 21.5 
25 10 18.8 15.06 22.54 20.5 
50 10 19.3 15.65 22.95 21.5 
100 10 18.9 15.78 22.02 18 

000-469-187-2 CETIS•M v1.8.7.16 

Report Date: 

Test Code: 

03Nov-1512:28(p1 of 2) 

15870c 120-2172-1923 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

NOEL LOEL TOEL 

100 >100 NA 

P-Type Decision(a:5o/o) 

Asymp Significant Effect 

Asymp Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Decision(a:5%) 

Significant Overall Effect 

P-Value Decision(a:5o/o) 

0.2374 Non-Significant Effect 

Decision(a:1°/o) 

Equal Variances 

Non-normal Distribution 

Min Max Std Err CV% 

10 22 1.286 22.72o/o 
20 24 0.4333 6.26% 
19 25 0.7149 10.28o/o 
8 25 1.428 22.81 o/o 
12 26 1.194 18.34% 
10 26 1.652 27.79% 
11 25 1.613 26.43% 
13 25 1.378 23.06% 

Analyst __ _ 

TU 

%Effect 

0.0% 
-22.35°/o 
-22.91 o/o 
-10.61o/o 
-15.08o/o 
-5 .. 03°/o 
-7.82% 
-5.59% 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-4655-8486 Endpoint: Reproduction 

Report Date: 

Test Code: 

03 Nov-1512:28 (p 2 of 2) 

15870c 120-2172-1923 

Nautilus Environmental 

Analyzed: 03 Nov-1512:28 Analysis: Nonparametric-Control vs Treatments 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Reproduction Detail 

C-% 

0 

1.56 

3.12 

6.25 
12.5 

25 

50 
100 

Graphics 

"f 
" 

ro 

r 

000-469-187-2 

Control Type Rep 1 

Negative Control 19 
21 

23 

21 

12 
18 

25 

23 

'" , .• 

Rep 2 Rep 3 Rep4 Rep 5 

22 10 19 16 
22 22 23 23 
25 20 19 19 
20 8 21 19 

23 19 22 23 
23 22 13 13 
23 23 23 14 
25 23 23 13 

. f 

"' 

CETIS™ v1.8.7.16 

Rep 6 

21 
21 

24 

21 

22 
19 

22 
18 

• • •• • 

Rep7 

12 

20 

23 
21 

20 

10 

19 

17 

Rep 8 

19 

23 

23 

23 

26 

22 
12 

18 

Rep9 

22 

24 

20 

25 
21 

26 

21 

13 

• • •• 

Analyst: __ _ 

Rep 10 

19 

20 

24 

19 
18 

22 

11 

16 

• 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 
Teck Coal CLme CredcCp) 
1563-0 

Start Date/Time: OC±nk.er ;;A(rsQ 13.2d; 
Set up by: __,BV\"""-'r,"-Vj...__ ______ _ 

Sample Information: 

Sample ID: Li_...'(J{j}S---IJJ)_},()(t;'j_f'rt U 
Sample Date: IJci-obex' ;J,WJS-

Date Received: Octdx::,-' 2-3115 
Sample Volume: 5 x ;:JO L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used <:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant JD: 

Stock Solution JD: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cdi3b 

l\lo\/ 3/lS"' 

!.'-!-( 1.1-- 1.:t 

Test Validity Criteria: 
1) Mean survival of first generation controls is ~80 °/o 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of;:::15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia obse'.Ved in any control solution at any time. 

WQRanges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

(Q!bfS~ 
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

) .oQ. S-l.l- )g1L NaCL 

1.s-<1, 1.- l, o')g/L NaCL 

CV(%): 

CV(%): l'f 

Test Results: 

Survival 

LC50 % v/v 7{0<S 

JC25 % v/V 

IC50 % v/V 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Oontro/ 
Temperature ('Cl 

DOCma/Ll 

PH 
Cond. luS/cml 

Initials 

Concentration 

l.?b%C11lv) 
Temperature l'C) 

DO lma/L\ 

PH 
Cond. luS/cm\ 

Initials 

Concentration 
I ;J. 5"'% ,,,1,,) 

Temoerature l'Cl 

DO lma/Ll 

PH 
Cond. /uS/cml 

Initials 

Co.nc~ntratio) 
f(lll % Cvl 11 

Tem~rature /'Cl 

DO lma/Ll 
pH 

Cond. luS/cml 

Initials 

Thermometer: 

* mglL as CaC03 

0 
init. 

1l\. 0 
6. \ 
·r r :) ' ;; 
'l_Js 
f\"'\Y' , ii I 

0 
init. 

'L' L - \, 

11 ;) 
(:2 -·., . 
,_;]·'..,.../ 

1.'.)>t 
'l:N~'\ 

0 

init. 

7u e: 
kl I 
C! i 
' .. J i 

'1 //7./ 
FB!IYY 1 

0 

in-it. 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 

old new 
11' ;v :L(b 
:::i -'1 r:io 
::i ,lj RD 
~'.JV\ 

M\f\1'1/l 

1 
. 

old new 

d-S:u '),i{,'() 

"1-' "'].')---

1.' IH6 
•1 '7 rr ~ 

-RY\IYJ 

1 
old new 

:LS ,0 !il{.D 
"j. '8 c3~7--

8.0 '?.I 
')-,:::0 
t'mrv 1 

' 

1 
ola new 

2 

old new 
J'j \) ?,L{.0 
-1-1 R.D 
-::/ D) Y'10 
2').J__ 

-f-fr!Yv I 

2 

old new 
1S :o ZLJ D 
+--' H.J.-
"! ,C ~o 
'1' ,'1 

4'--YYl 11'7 

2 
old new 

3 

Start Date & Time: Ocr'J:i'//;;@ j))f) CJ~ 
Stop Date & Time: l\ioV' ;;( ti d) 1500 

Test Species: Ceriodaphnia dubia 

Davs 

4 5 MM\6 7/ 
old old old 

. 

old ' fii'lal new new new new 
'lt';_Q Lt J JS-0 2.lj-_0 1.1c; D 1(,\ .U /t:;J) / 

;i-_ (,, ; 't-"f "l· D C}_,b 11.0 1--io / 
'1 q , 't-9 1- 9 f-;:f_ l-j ?i .n :i-.,s I/ 
'1 d-. ?-- :222 7:,1.. '!/ -1~. 

. 
\\ 11.,1v !• vW -F-i'Yl Ii)!) JCi'VIYVf 

, ' 
Days 

3 4 5 r;;,al 6 7 

old new old new old new old new finar 

1S:(J 7JA 0 ~c;-o 1'-\--D A'."J .0 1Jiti 160 / 
n-,0 ~2.-- i-b 't '"b -:--r-- '1i I :}_(._., / 
-:j:-( SI =t-'1 i· I cfj '3- D ~(, / 
' ( 2:2-- ::i.:i.2 /_;J_::'{/ 2"l$ ' mvn v!N +MWJ --E\Yll'Yl 

Davs 

3 4 5 L~(;I s 7/ 
. ' 

firial old new old new old new old new 
J:s,v -CU, ,0 1-tJ.() 7JJ-n ::s 0 ::!lj-. D 16_!) 1f,{J) ']::) 6 I/ 

=+ ::i- o. I :<:i ,., ~.;v '.:!-'!- i· '6 J_I,,., 6-1 i:'.i- ' .I= ./ 

::r fl rs \ ;}l. 8\ '%·0 i- \ O<O OI,( gn -
/ 

/?/_-'A 'L J--::::t-- 22-=t- '/~.-{-' '.)_7 ?j 
+-WlVYJ .f¥YJ/'VI iJIN -fl!Y)fV) Ii ~I - ~ 

' 

Davs 

2 3 4 5 J.i "al s 7 , 

old new old new old new old new old new n.£1 
/({ 0 :2\; ,0 l}Yf,t} )_",~ 'J-1.0 1fl ~) 1J4 {) :i_s. 0 2'\-.D ih.U li.O 7c; r / 

B! =t .Oi i-r.~ 
'::\ ,, ;-,:; '3. I ~-:, ~ B~ "1-i- <t--o ·.1 /) a.I :},{? / 

~), 't- ~-I >:;:.< ~ i. \ 73.'S f). 85 'b-0 9; 3 RI 8.S K, \ / 

'7:.,:}2' J_::), 
~ 2:-, ' --:1S"S '.2.{.,2 ··5~1 '1 JJ -:2-, 

~ 

K-f.f11.YiYJ f:'(Y)W1 t\'YJVr 1 trnYY) vW :t¥ Y1YV ! -f[YlM 

-~'f~ __ DD meter:_../ __ _ 
,., 

pH meter:-"-()('----- Conductivity meter: / 
~~---

Reviewed by: -~"',_,1u~il~,_-~-~ 
Date reviewed: f\10•1 • 17/ I[ 

I 

Sample Description: 

Comments: Broodboard Used: 
-- -- __ ..- ' 

>· ; 4' 
7 

Version 1.3 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

Teck: 1-C,_ 0CQ$..J US 10A${1\ ]<!, JJ Start Date & Time: Ol?t 291f: § I~~ fS-fyo StopDate&T1me: /JO ZI 0 1$!-
o/o Cvl v) Set up by: -f'fl?IYJ ' 

Da 
5 

Concentration: Concentration: /1 Concentration: g Ol. 
y - - - D G H I J lnit A B C D E F G H I J lnit A B C D E F I G I H I I I J I lnit 

1 1.,.,...,-1,/1 V"'I V"'I vi vi vi ./l/l,/lfllltll /I ./I /l.7lvlvl7! 71 V"'I,/ l~~IJI vi v-l,,..,...,l/171V"T/lv IV"'l.71 Mr 
.?_ 

3 

,,.., . A./ 7-V // ./ 
/I,--/,/ v !/ v 3 v 111n 

1 
§. 

6 ~lffil~ 
7 

' I - I 11 I I I l 'I I r I - I ' I t 'I. ! . r I ' I I I I 1· - 'I I' I I 

~ 8 

To1a1IJ'.":i 11 CJ 11 L-J ~I :2()bCl I 1:+-1 !» li::t-/2n-l1711/J1//?<; /1;;<RS-R;;<W l:ZI 11q ll?ll /q r;{'1-Wi1#1L2.J J?lr31 /?'JI /'112/ I 141-1.'-".l.J 01 '1 v lf/111~ 
' I•-

Daysi Concentration: 
A I B I c 

Concentration: Concentration: ;l.t:::-
D G H I J lnit A B C D G H I J !nit A B C D E I F [ G I H 

1 I ,/I </"'I ,/ A,/1,/1,,,,..-1,.,,..1v1v1Mnl vlvlvl/1,,,,...-lvlvl vi vl/lmtll v1,,,,...-1.......--1......--1,,,.-1,,_...,1v1v1 
2 I 1/I ,/I V-i V--1 --1 vt --1 v1 ..,..J- vi l\~Ll ,/I v-1 vi v'I v-1 vi vl vi v Iv I 11\!\rl vi v- I v I c-~1 v I w/ I /I ./ 
3 1,,,.------1 :; I,/ /I. /J,/l ,/l/l,/t,/!HfJ~I '+ L/l,/l1/lvl1/l 1/l1,.,--lvlvf11.M1,,..---11/I 1Al/'"l1// .---1 v1v 

/lf'.'i,:.,.( 
• 1 /I "'I"' 
5 """' ?- ,/ 

3 1~ l~-"'l~I:< 1 3 r1/rm~~ 3 I~ I" le; I~ Ii I~ ~0~ H 4 13 I~ l"vl 2 I;< 13 
K'.?E:- s= ~ 0 ra:m g =rt :i:u:: l!!C L G.b,/ 17 J-, Y q 

6 1;-J-.1/ ;J, 11 nil() I /()I C--f I q -{-fJJ/rA rt I lf I ,/1 / ;;z1 61 II() I// I/ (JI r.11 IAllnl'Y,r / l')I (\' I { ()/ k1 I j 11 ()I //Irr 
7 I 1 'I" I ' I ' I' - I ' I" 1 · ' 1 · - I ( I I 1 1 • ' ' ' ~ 

I I J I lnit 

......-1vlf\~I 
v Iv !Mt 

_.,-j' 

2..Lh 
'11 )/ 
:.t I 4 

I 

-IM 
/, 

:JIN 

/:JM!., 

8 

Total! ( 

>A 
, ... 

u,-11 ;J--dk-"Sbl'::'>l'.2-rrnTZ::/TT--fll(j'-Wf/ldHI :t-/ I f I WI '.1-.?l 'lJ 1,,;n1 '.II 
y--· --i-------,--,-------------..-----, 

'/~ I 1 
:fJD£l19l 1ol o l1<YlzzJi:sll?{~ zsitlbh 'i'~l .I>< 'J 

Days Concentration: 50 Concentration: tl:Ji5 Concentration: 
A B C D E F G H I J lnit A B C 0 E F G H I J !nit A B C / D I E J F I G J H J I ! J I lnit 

1 1 v'lvl v- I ,/I /l/lvl/lvlv"'l'\1\1:\I vlvi vlvl/I /I v'lvl,,,/l,/ll~~r 
, I/Iv Iv ~J vi vi ~v I /lv:~r~'I /lvl vi /I vi vi vi vi/Iv l1.\1J1 
3,/ ,/ ,/~ V V V v/1/_, ~'f/T / V q;/,/ 1/ \/' V 1/ I 

~l~l~l~l'tltl~*lil 1~'1;1~51~1~1tl~4li1 ltfi) 11111111111 
8 j J ...i I I I l I _ I ~I , ,.. 

Totaili'{lulz:i1012112;il1$/<fllak?Olw~l111~5b\91t2lesl::Z(lrlf1Pl?11(9lt#!i2/I I I I I I I I I I I I 
Notes: X = mortality. 

Sample Description: c_(eqr 
Comments: Total# Young only based on the first 3 Bniods. fourlh and subse ucnt broods not Included in total count. 

\J.9'LL__ Date rnviewed: ~ -~ I) ( q / ( L 
I 

Reviewed by: 

Version 2.1 !ssued JulyW, 2009 
Na um us Environmental 



CETIS Analytical Report Report Date: 03 Nov-15 12:05 (p 1 of 2) 

15870d I 04-3659-0393 Test Code: 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-2872-9407 

Analyzed: 03 Nov-1512:05 

Batch ID: 

Start Date: 

17-7402-5534 

27 Oct-15 13:00 

Ending Date: 02 Nov-15 15:00 

Duration: 6d 2h 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 
Sample Age: 37h (3.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 

EC5 >100 NIA 

EC10 >100 NIA 
EC15 >100 NIA 

EC20 >100 NIA 

EC25 >100 NIA 

EC40 >100 NIA 

EC50 >100 NIA 

6d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Gd Survival Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 6d Survival Rate 
Analysis: Linear Interpolation {ICP!N) 

Test Type: Reproduction-Survival (7d} 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 43DC467D 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC_DCDS_WS_2015-10·26_N 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95°/o CL Method 

976422 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B} 

Count Mean Min Max Std Err Std Dev CV% 0/oEffect A 

10 0.9 0 0.1 0.3162 35.14o/o 0.0°/o 9 

10 0 0 O.Oo/o -11.11°/o 10 

10 0 0 0.0% -11.11°/o 10 

10 0 0 O.Oo/o -11.11°/o 10 
10 0 0 0.0% -11.11% 10 

10 0 0 0.0% -11.11% 10 

10 0 0 0.0% -11.11o/o 10 

10 0 0 0.0% -11.11°/o 10 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep9 

1 1 1 0 1 1 1 

1 1 1 

1 

CETIS'M v1.8.7.16 Analyst: __ _ 

B 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 10 

1 



CETIS Analytical Report Report Date: 03 Nov-15 12:05 (p 2 of 2) 

Test Code: 15870d I 04-3659-0393 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-2872-9407 Endpoint: 6d Survival Rate CETIS Version: CETISv1 .8.7 
Analyzed: 03 Nov-15 12:05 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Gd Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Negative Control 1 /1 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-1512:06 (p 1 of 2) 

15870d I 04-3659-0393 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-5341-8243 

Analyzed: 03 Nov-1512:05 

Batch ID: 

Start Date: 

17-7402-5534 

27 Oct-15 13:00 

Ending Date: 02 Nov-15 15:00 

Duration: 6d 2h 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 37h (3.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Endpoint: Reproduction 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Reproduction-Survival {7d) 

Protocol: ECIEPS 11RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 43DC467D 

Material: 

Source: 
Station: 

Seed 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

Resamples Exp 95% CL Method 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

1232969 200 Yes Two-Point Interpolation 

Level o/o 95% LCL 95% UCL TU 95o/o LCL 95% UCL 

IC5 te.63 3 304 

NIA 
N/A 

N/A 
N/A 
NIA 
NIA 

MIA 

NIA 
NIA 

NIA 
NIA 
N/A 
N/A 

IC10 >100 

IC15 >100 

IC20 
IC25 
IC40 
IC50 

>100 
>100 
>100 

>100 

Reproduction Summary 

C·%1 
0 
1.56 
3.12 

6.25 
12.5 
25 

50 
100 

Control Type Count 

Negative Control 10 

10 
10 
10 
10 

10 
10 

10 

Reproduction Detail 

C-% 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Contra! 23 

13 

21 

0 
24 

26 

19 

11 

000-469-187-2 

5.368 
<1 

<1 
<1 

<1 
<1 
<1 

Mean 

17.3 
20.5 
19.9 
16.4 
21 

17.4 
18.5 

17.9 

Rep 2 

19 

22 
20 

24 

21 

18 

22 
23 

NA 30.26 
NA NA 

NA NA 
NA 
NA 

NA 
NA 

Min 

0 
13 
16 
0 
11 

0 

0 

11 

Rep 3 

19 

25 

16 

2 
11 

19 

22 
24 

NA 
NA 
NA 
NA 

Max 

23 
25 

23 
24 
25 

26 
22 
24 

Rep4 

0 

22 

19 

23 

22 
10 

0 
12 

> \\lt I s.~\~ 
t~ 

Calculated Variate 

Std Err 

2 
1.088 
0.6403 

2.725 
1.211 
2.423 

2.11 

1.456 

Rep 5 

20 

22 
21 

23 

22 
0 
21 

13 

Std Dev 

6.325 
3.44 
2.025 

8.618 
3.83 
7.662 

6.671 

4.606 

Rep 6 
20 

21 

19 

21 

21 

18 

22 

21 

CV0/o 

36.56% 

16.78% 

10.18°/o 

52.55°/o 

18.24% 

44.04% 

36.06% 

25.73% 

Rep 7 

17 

19 

23 

15 

20 

21 

19 

17 

CETIS'M v1.8.7.16 

%Effect 

O.Oo/o 
·18.5°/o 

-15.03% 

5.2°/o 

-21.39% 

-0.58°/o 

-6.94% 

-3.47%1 

Reps 

18 

18 

20 

21 

23 

23 

18 

18 

Rep9 

17 

19 

22 

17 

21 

24 

20 

21 

Analyst: __ _ OA: 

Rep 10 

20 

24 

18 

18 

25 

15 

22 
19 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-5341-8243 Endpoint: Reproduction 
Analyzed: 03 Nov-1512:05 Analysis: Linear Interpolation (ICPIN) 

Graphics 

• 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:06 (p 2 of 2) 

15870d I 04-3659-0393 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 09-8983-8365 Endpoint: Reproduction 

Analyzed: 03 Nov-15 12:07 Analysis: Nonparametric-Control vs Treatments 

Batch ID: 17-7 402-5534 

Start Date: 27 Oct-15 13:00 

Ending Date: 02 Nov-15 15:00 

Duration: 6d 2h 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: Jn-House Culture 

Code: 43DC467D 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Sample Age: 37h (3.5 °C) Station: LC_DCDS_WS_2015-10-26_N 

Data Transform 

Untransformed 

Nemenyi-Oamico-Wolfe Test 

Control vs C-% 

Negative Control 1.56 

Auxiliary Tests 

Attribute 

3.12 
6.25 
12.5 
25 
50 
100 

Test 

Zeta 
NA 

Treatment Effect Fligner-Wolfe 

ANOVA Table 

Source Sum Squares 
Between 195.2875 
Error 2423.7 
Total 2618.988 

Distributional Tests 

Attribute Test 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

170.5 243.2 
98 243.2 
61 243.2 
229.5 243.2 
61 243.2 
109.5 243.2 
30.5 243.2 

Test Stat 

1.385 

Mean Square 

27.89821 
33.6625 

Test Stat 
Variances Bartlett Equality of Variance 22.85 
Distribution Shapiro-Wilk W Normality 0.8187 

Reproduction Summary 

C-% Control Type Count Mean 95o/o LCL 
0 Negative Control 10 17.3 12.78 
1.56 10 20.5 18.04 
3.12 10 19.9 18.45 
6.25 10 16.4 10.24 
12.5 10 21 18.26 
25 10 17.4 11.92 
50 10 18.5 13.73 
100 10 17.9 14.61 

000-469-187-2 

Seed 

NA 

Ties DF P-Value 

13 0.2047 
13 0.5028 
13 0.6687 
13 0.0679 
13 0.6687 
13 0.4499 
13 0.7859 

Critical P-Value 

1.645 0.0830 

OF F Stat 

7 0.8288 
72 
79 

Critical P-Value 

18.48 0.0018 
0.9579 <0.0001 

95% UCL Median 

21.82 19 
22.96 21.5 
21.35 20 
22.56 19.5 
23.74 21.5 
22.88 18.5 
23.27 20.5 
21.19 18.5 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:07(p1 of 2) 

15870d I 04-3659-0393 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20%1 Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

NOEL LOEL TOEL 

100 >100 NA 

P-Type Decision( a: So/o) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 
Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 
Asymp Non-Significant Effect 

Decision(a:5%) 

Non-significant Overall Effect 

P-Value Decision(a:So/n) 

0.5668 Non-Significant Effect 

Decision(a:1o/n) 

Unequal Variances 
Non-normal Distribution 

Min Max Std Err CV% 

0 23 2 36.56% 
13 25 1.088 16. 78°/o 
16 23 0.6403 10.18% 
0 24 2.725 52.55% 
11 25 1.211 18.24°/o 
0 26 2.423 44.04°/o 
0 22 2.11 36.06% 
11 24 1.456 25.73% 

Analyst: __ _ 

TU 

%Effect 

O.Oo/o 
-18.5% 
-15.03% 

5.2% 
-21.39% 
-0.58% 

-6.94% 

-3.47°/o 

Jl.(~lj. 
QA:_'-~'~\)-

hf ~J- ,61
11-,· 

!"\ \.J'' '-1 1.., 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 09-8983-8365 Endpoint: Reproduction 

Report Date: 

Test Code: 

03 Nov-1512:07 (p 2 of 2) 

15870d I 04-3659-0393 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Analyzed: 03 Nov-15 12:07 Analysis: Nonparametric~Control vs Treatments Official Results: Yes 

Reproduction Detail 

c-010 
0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Graphics 

" 

' -

000-469-187-2 

Control Type Rep 1 

Negative Control 23 
13 

21 

0 

24 

26 

19 

11 

Fl 

).12 ,,,l '" 

Rep 2 

19 

22 

20 

24 

21 

18 

22 
23 

Rep 3 
19 

25 

16 

2 
11 

19 

22 
24 

Rep4 

0 

22 

19 

23 

22 
10 

0 

12 

Rep 5 

20 

22 

21 

23 

22 
0 

21 

13 

"c 

.,, 

• 

CETIS™ v1.8.7.16 

Rep 6 

20 

21 

19 

21 

21 

18 

22 

21 

• • • 
• 

• 

Rep7 

17 

19 

23 

15 

20 

21 

19 

17 

Rep 8 

18 

18 

20 

21 

23 

23 

18 

18 

Rep 9 

17 

19 

22 

17 

21 

24 

20 

21 

• 

Analyst: __ _ 

• 

Rep 10 

20 

24 

18 

18 

25 

15 

22 
19 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

1 eek Coa.( {Li n.e l'.re<..!G) 
\"i S3P 

Start Date/Time: Deb \xL .2.1/)S 62 I) wh 
Set up by: _ _,,ea01.ll!.!m_,__ ______ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used <:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cdi?ob 

),o Lt-1.?>) 

Test Validity Criteria: 
1) Mean survival of first generation controls is 2:80 °/o 

2) At least 60°/o of controls have produced three broods within 8 days 

3) An average of 2:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippla observed in any control solution at any time. 

WQ Ranges: 

T ("C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

\ DJl±l5B 
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

.2.0(1.'t.-2.J. 
l.'7(\,'l-1,0 

/L NaCL 

/L NaCL 

CV(%): 

CV(%): I Lf-

Test Results: 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: Date reviewed: __ _,_f./-'--o-"l)_._2-o_.,_/_,(-'~'----
1 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Control 
Temperature (°C) 

DO (ma/L) 

PH 

Cond. '"5/cml 
Initials 

Concentration 
l.5"1S%cvlv) 

Temoerature (°C) 

DO (mall) 

PH 
Cond·: luS/cm) 

Initials 

Concentration 

IJ.5'%r:•1,,) 
Temoerature (°Cl 

DO fma/Ll 

DH 
Cond. luS/cml 

Initials 

Concentration 
I (Ill % C11l 11) 

Temperature /°C) 

DO (ma/Ll 

oH 
Cond, luS/cml 

Initials 

Thermometer: 

Hardness* 

* mg/Las CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~- 0 ... /. G'J ' re.ck · Star\Date&Time: 0-)~7~R l?.OCl;i 
~*g=--wt-ZCl5?/o-z'b ij'topDate&Time: 1>00Vtf cu lSCOh 
I, 71' - Test Species: Ceriodaphnia dubia 

Days 

0 1 2 3 4 5 tmai s 7/)j 

init. old old old old old 
·. 

old 
.. 

.ffnal new new new new new new 

1110 1r:,:r1 24f> )I; ,\:l ,, LLO a;-.o Ll.0 ::1':';. 0 21.\-.0 2i:::C> 'J,l(,0 250 / 

" I lJ . ' .f Q ();() ll''ir.'1.i .D 1: ~ :1 q.(, '!:', 0 -/74'7 "G', D =l-:!o / 
~ c G, ; r.::i~·c I\ 6 l$.D. .o 'f,g ' I "'!· 'l 1·9 ::rJ'l 6. l) 60 / 
'1 ;re . ") , J.vl f'J /),,,1.1 / :iw:]LI><i :122 "JJ.,')... Old.I 
ft"('\,1·'i f rl/lrvl f\"l\\fl l +-Yn)IYJ OlN +-VVl//fl 'f'rnn1 

Davs 

0 1 2 3 4 5 ;~111 6 7/ 

init. old new old new old new old new old new old new tifl'al 
'.Ji .. \.() 1.15(5 l4D d-11.0 JU,.0 :J" 0 y, u ::is-<' :ll\-tl 1c,n 7}{1) QC.J:> / .. 
A 
(,.;,-, 

"" 
1 ::J.. C\ B 7_ . ::i '1 lfjZ-1- ~ ~- I 'H, ::i ''6 -iC-, 1'.5 .6 'l-0 / 

.:s. (J :;i.q 116 \l; .D 7)() RD S: I 'f·q 'l · I :.i..s X6 ::r. CJ I 
1J;(,,,, 'T.20, /'?-::;~ !3n ::13\ '/"2, {!) 7--"'o0 
,:rnn1 nYl\!)I) R1~YYI +w!VVl :JIN flljl}fj/) fJY\iM 

I ' / I 

Davs 

0 1 2 3 4 5 flwct! 6 7 .. 
init. old new old new old new old new old new old new firi~I 

'21'.j () i7c(I 'Li/) )l;,D 'iJ\0 ... o zu.o 2<;> 0 :::t't.D Ji::)_ ) 'IC(,{) ')!:JO / 
'?< l ' 1" 1 ::}; '-1 ~). '},.- TC\ (] ).- )<C g1 "/·lo 'l '8 1::'.1-. ~ 3.C> +:c;-- / 
01 
( 7· ~ ~ 86 ~) &.o 9.I {) 1', 1 <l·O r;. \ '+.l 9- \ =t. '1 I/ 

'1.02) 1250 , 1)1 r'l1 ;;('6=t , lC/() ;;t '2> Ci 
-~~VlfV'\ -tWllV) f'W 171 " "' l :JN + rr/#1 -Rrll1/} 

Davs 

0 1 2 3 4 5 C~c1,\6 7/ 

in it. old old old old old old 
. 

Kn al new new new new new new 
'}i[,O 71?,0 1YIO )t;,O 17).{ ,0 h u 7li 0 .:1~-o :::tlj..C 5D l'1 · (j i '2S' () / 
1- r "'-1 -:! t\ £1_;_ "1 ci '9/ ":~ 8.1- ,...,..i:, ~-1 ,/.-? e1 =.p:::; / 

t-/) L G'i £1?~ 8,1 ?, ;,. i. '/ if?.'7./ '3· I 1\'·2 .2.- B,?_ o.. \ / 

::1 ... ; j -::J-1 I -::'.i-1 0 - -1-+ =tis q..(b -+1-~ -
1-(Y\ff! -tl11wJ n11W 1 f' 1~VJ!'i :Jw H'Y1#1 -ff'l)(Y) 

__ 'f~ __ DO meter:.~/ __ _ pH meter: -"';J..._ __ _ Conductivity meter: / 
~~---

Analysts: 

Reviewed by: 
Date reviewed: 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 
., , ,. ~ . I . } 

Nautilus Environmental Company lnc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Ord, 

ti ~45s-Jt1\ 7d5 tzrd I,,.., (""') 
Concentration: IVY/l vo, Concentration: /,~ ,(~ 

Days 
A B C D E F G H I J I nit A B c D E F G H I 

1 - _,,,.,, ./ .,/ / / / i/"' .,/ ". '! ,/ ,/ ,./ / ,/ v ,/ ,/ ,,/ 

2 ~ ·,.- / v / ./ ,.,,.... / ./ / ""[ / ./ ,/ 
v ,,,. ..,,. v . ,/ v 

3 I LJ. / / / / / v' - """ / / / / / / ,/ ,/ ,/ 
4 ·./ .. 3 ;;{ J cf ( u. y. Lj. OIN ~ r -L\ .. '+ Lj. ~ .. 

K (,.-, r__ --r 1 rr 1_::1- /_,., { __ l-.7 ( >r b ' 1:::-r --;--5 _..., 
6 iO '1 11 j() I "7 1--i I:..; (') l I I 10 ' I I I I '. I~ I . ; .1;, -i (' 

. 

7 

8 ·--
I.~ (lj a.o 14 .;;!. I ;.LY. 

°""" 
')( ;.,(! 21 lYlWI 1;2 '71 ;;J.") hi. I .,, • z21 .1.i l<JJ Total 

Concentration: ... ·- Concentration: '" t:::::" 
Days .. 

A 8 C D E F G H I J lnit A B c D E F G H I 

1 / ./ ,,,, 
~ / / ./ . ./ ,/ /. ·Ii:? v ,./ / / / / / .,,...- v 

2 J / ; ./ v v' v i/ v' v n ':! 1/ ,/ \/ i/ v v' ,/ / 
._,.,. 

3 i/ / / :/ ',/ ',/ ,/ 1/ / /- 1 / / ,/ ,/ ,/ / / ,/ / 

4 ? 3 iL 3 ·4 3 4- L Li- L\. 01/11 3 s l v 3 l ~ 3 4-
(\' K (~ Ci (~ -r h '1 -r- nl'll '1 'T 4- -- 7' 9. :'./-5 _, I - --

6 11 \ () i '.,' \ l \'.,,: II . \ (') . (j 'I I ';.!,' IY\Y~ In Id I Vi '.1 Ir, I ',.;. I ""-. 

' -7 

8 

Total '1' '11 I :J:'.2- p :J'2.. '] l f)(\ J I l:Jl{ .J."' tMIV (j .Ji ~:z. I() '.11 :.L . ./..2.. n '" 

Days Concentration: :;:.0 Concentration: it:JQ 
A 8 C D E F G H I J I nit A 8 c D E F G H I 

1 ,/ ,/' i/ ,/ ./ ,/ / ,,/ .,,...- ,/ 14' v ,/ </ ,,/ ./ ./ ,/ / ,,/ 
2 \/ v ,/ v' v ,/ / ./ v / wt v v ,/ ,/ ,/ ,/ v / v 
3 ,/ / / ,,,. ./ v ,/ ,,/ / ,/ 1nl ,/ v / ,/ ,/ ,/ 1/ ,/ ,/ 
4 11- 4- 3 " l, 0 3 ~ a 4 " 

,/ (, Lt- 3 w. ·./ v 2 .::/ ::> 

iS" c..p /.-, I:-+-· )cl- k' 'T I s h Pl, I "-T 1-.. c.. l<'V 1/ v r 5 5 

6 I( II I;, if -/ I) Lf I )(· II. ""m If' /Cl /I': 13 I(') '2. ,/ 7 ,If' - ' I ' 7 

Start Date & Time: 01'.?"{j; J+'~@ I~~ 
Stop Date & Time: QO "/l~ / 

Setuobv: Fm 

Concentration: • ,,l;R 

J !nit A B c D E F G H I J I nit 
,/ m1 ,/ ,/ ',/ ./ ,,/ v / ,,,,- v -
,/ Nll1 \/ ,/ ./ / v ...-- ,/ ,,/ v v l~M' 

v )WI ,/ / 
_,, 

'.-< ',/ ,/ ' , ,/ ,/ ./ "1111: 

s ow t 
,.,, 

3 -~- s 3 '? L\ ~ 3 ;JlilJ 
.:..! 11Af1A - ~ b ,/ » q ..<' 1 lll 1 ()' . 

~ -
If' ""'" I (" r I ./ I J '/ Ff .i r' I (] 

I 'T llWI '.1'- Iv! 1'1 0 l""S" inl.\ IA<.::: l:Jp 2c:: --11 Tnrn 
Concentration: .;.;~ 

J I nit A B c D E F G H I J I nit 
/ '/If / ,/ / ,/ .~ ,/ v ""' v ' ~ 1-1,, 

J 1Y! ~ v ,/ ,/ c-/ u 
. .,.. ./ ,,, ./ i/ ~Al' 

I/ - rrn ·"' ,/ ,/ / ,/ 1/ ;/ 1/' / ,/ }')Jfi 41 v 
\..\ v '-\ 3 5 3 L). v ;;;i :JIN 

h" -., <"' /' '.:> / 7 X' >t {-..., 
q . . /('J /( II '1 1-;,. q If°' II }"' I '111~ 
I I ,. J -

;q 't!if'I! / 2., 2:: Fi //', ;)/ )/ '7. J 'Ir I II ;() tml'J ,. 
' .I 

Concentration: 
J I nit A B c D E F G H I J I nit 
,/ Vlf' -...,,, '11L7 
1/ '1:1!111 
3 :Jl/'ll 

h • '/!/Y, 
I I fjfllH 

8 

Tota1fl '.l W d.,.1 'J'-2, \+ (;k', '.LI ,f_'-'/ h '.LI flfll! I:"" '.k1 '.Lr .:;i-, 1-:;!;, i::l fl Id I 1"1 ;/,/ 'FJ!!!l, 

Notes; X = mortality. 

Sample Description: __ C""'''-"'""U'-------------------------------------------------------------
Comments: Total II Young only based on the first 3 Broods. Fourtti and subsequent broods not Included Jn total count. 

Reviewed by: 1.JcCrL Date .eviewed: f.f'()'l ' J q / '-\ 
' 

V1nsfon 2.1 Issued Ju1y29. 2(109 
Nalllilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-15 12:00 (p 1 of 2) 

15870e I 08-0076-3609 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-8053-7222 

Analyzed: 03 Nov-1511:59 

Batch ID: 

Start Date: 
03-6441-8940 

27 Oct-15 12:00 

Ending Date: 02 Nov-1513:00 

Duration: 6d 1h 

Sample ID: 09-9298-8395 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 36h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 

EC10 >100 N/A 

EC15 >100 N/A 

EC20 >100 N/A 
EC25 >100 N/A 

EC40 >100 N/A 

EC50 >100 N/A 

6d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

6d Survival Rate Detail 

C-o/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

218918 

95% UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 
N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 1 Rep 2 

1 1 

6d Survival Rate CETIS Version: CETISv1 .8.7 

Linear Interpolation {ICP!N) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

3B2FCCEB Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Resamples Exp 95% Cl Method 

200 Yes Two-Point Interpolation 

95o/o LCL 95o/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% o/oEffect A 

0 0 0.0% O.Oo/o 10 

0 0 O.Oo/o 0.0%1 10 

0 0 O.Oo/o O.Oo/o 10 

0 0 O.Oo/o 0.0%i 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 O.Oo/o 0.0o/o 10 

0 0 O.Oo/o 0.0% 10 

Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep9 

1 1 1 1 1 1 1 

CETIS™ v1.8.7.16 Analyst: __ _ QA: 

B 

10 

10 

10 

10 

10 

10 

10 

10 

Rep10 

1 

1 

.j(j{L 
ti·~ IJ- i'i/1-! 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-8053-7222 Endpoint: 6d Survival Rate 
Analyzed: 03 Nov-1511:59 Analysis: Linear Interpolation (ICPIN) 

6d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 111 111 1/1 

25 1/1 111 111 111 1/1 
W 1M 1/1 1/1 1/1 1/1 
100 1M 1/1 1/1 1/1 1/1 

Graphics 

,, 

'·' 

°' 

000-469-187-2 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:00 (p 2 of 2) 

15870e I 08-0076-3609 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 111 111 111 1/1 

111 1/1 111 111 1/1 

111 1/1 111 1/1 111 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 15-0956-3323 

Analyzed: 03 Nov-15 12:00 

Batch ID: 03-6441-8940 

Start Date: 27 Oct-15 12:00 

Ending Date: 02 Nov-1513:00 

Duration: 6d 1h 

Sample ID: 09-9298-8395 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 36h (2.5 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 

Analysis: Linear Interpolation {1CPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 3B2FCCEB 

Material: 

Source: 
Station: 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Report Date: 

Test Code: 

03 Nov-1512:00 (p 1 of 2) 

15870e I 08-0076-3609 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1556147 

Point Estimates 

Level o/o 95% LCL 95% UCL TU 

IC5 21.76 1.436 NIA 4.595 
IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

58.59 

72.31 

89.19 

>100 
>100 

>100 

9.088 

44.14 

58.26 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Reproduction Summary 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Count 

Negative Control 10 

10 

10 

10 

10 

10 

10 

10 

Reproduction Detail 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 22 

23 

24 

22 

22 

13 

22 

13 

000-469-187-2 

1.707 

1.383 

1.121 
<1 

<1 

<1 

Mean 

21.2 

21.1 

20.4 

22.2 
21.2 

18.9 

20.9 

16.4 

Rep 2 

19 

21 

19 

21 

26 

22 

24 

27 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 69.64 

NA 

NA 

NA 

NA 

NA 

NA 

11 

2.266 

1.717 

NA 

NA 

NA 

Calculated Variate 

Min 

19 

17 

0 
20 

10 

13 

14 

0 

Rep 3 

20 

23 

19 

23 

23 

17 

22 

20 

Max 

25 

23 

25 

24 

26 

22 

24 

27 

Rep4 

19 

22 

0 

23 

10 

18 

23 

22 

Std Err 

0.6289 

0.6904 

2.386 

0.3887 
1.381 

1.038 

1.12 

2.81 

Rep 5 

21 

18 

25 

23 

21 

21 

14 

22 

CET!S™ v1.8.7.16 

Std Dev 

1.989 

2.183 

7.545 

1.229 

4.367 

3.281 

3.542 

8.884 

Rep 6 

24 

23 

24 

21 

21 

21 

23 

2 

CV% 

9.38°/o 
10.35o/o 

36.99o/o 
5.54% 
20.6% 

17.36% 
16.95°/o 
54.17°/o 

Rep 7 

25 

23 

25 

20 

23 

21 

21 

0 

%Effect 

0.0% 
0.47% 

3.77% 
-4.72% 

0.0% 

10.85% 
1.42% 

22.64% 

Rep 8 

20 

20 

22 

22 

23 

22 

24 

21 

Rep 9 

21 

21 

25 

24 

24 

14 

15 

17 

Analyst: __ _ 

Rep 10 

21 

17 

21 

23 

19 

20 

21 

20 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-0956-3323 Endpoint: Reproduction 
Analyzed: 03 Nov-15 12:00 Analysis: Linear Interpolation (ICP!N) 

Graphics 

'" 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:00 (p 2 of 2) 

1587oe I os-0076-3609 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Resul~s: Yes 

Analyst: __ _ 

.., . 
01J1J..._ 

QA: ' . 
('\'JV. fq/ I 



Client Vck::..-Coa \ C( IV\J2-(JA"2.-L) 

w.o.#: 1s-r)q-e> 

Sample ID Sample Date 

LC LCDSSLCC WS 2015-10-26 N Oct. 27/15 

LC DC1 WS 2015-10-26 N Oct. 27/15 

LC FRDSDC WS 2015-10-26 N Oct. 27/15 

LC DCDS WS 2015-10-26 N Oct. 27/15 

LC LC5 WS 2015-10-26 N Oct. 27/15 

20% Perrier control water Oct. 27/15 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of Total 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Hardness 
Volume HCUH2S04 HCLIH2S04 Total Alkalinity Volume EDTA (mg/l 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) CaC03) Technician 

50 q,-::~ q i( IC/'7- ( tJ10 4-~ '-(/;/() /(/_./ 

50 q, Cf. -z,.... /0.0 50 q,?;; IJ.b I 

50 j( 1 q_() (-;'./-(::;, c.010 C:,2,-- '5;).0 
50 (,. '{ 1-. 0 I ·:z, 1 50 1.0 (';')% 

50 ~.S gc;- ( b:;:l C.U10 ~" 9, ::;?,f.lQ 
50 Cf. {1 c~ q (.,,., 50 s: 6 ltYJ ' J 

Notes:L tiluted sample to 100 ml with D.I. water. 

,j(rlL Date Reviewed: -(,I b J • rZ/r ~/ 

Nautilus Environmental 



 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 



/ 

/ 

Rainbow Trout Embryo Summary Sheet 

Client: Tee\<... start Dateffime: 0<:::fow i1 iolS ~ lb!S~ _:..;:_ ______ ~ 
Work Order No.: _1-"">...cB=-· ic'°"'R..._ ____ _ Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

E;l-\ _f,t~.J-· ~\r-1>-~I 5"-1 <>-1 \o_,._\ 
ccro~ t..1.o, J<>IS-

Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
!O 
10 

Batch No.: \01..llS' 
Source: \f°'N:i;\;~-'-~-~-s,;-~~~-'l-ro-...,-i-f-\-i:~c..fi-~~\ 

1 
Number of male broodstock used: 

Loading Density: ~\ _,o_o_;,,,,_I =L __ D_""'--'-CA'-'I\"--, & c Number of female brood stock used: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: ~.:IE. ~O ----------Stock Solution ID: l'SSo\ 
Date Initiated: Qd:o ~ '2--1, wt5 
7-dEC50(95%CL): ?,.o l2,"\-3~'2..) ~IL S.l:>S. 

Reference Toxicant Mean and Range: I.\, o (2,2-1,4) ~\L <>bS 
Reference Toxicant CV(%): ~l,p 

Test Results: 

Reviewed by: 

Issued: July 8, 2015; Yer. 1.1 

--'"-"-----~----~ 

trAb~10 Ii ,qb\\'\~~ 
( rNJ>J\ :\: s. \)) 

____ ,,.,.-.. / 

Date reviewed: fJ00 · 20/t-J. ,,-__ .,.c_::,.:::...:..__,;;.;;;;..;1-'-"-

Nautilus Environmental Company !nc. 



I 
I 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: j e &... Start Date & Time: 
G+1- E.£.2---WS ... 7..,IS"--fo .... ""t(, .. j'..) StopDate&Time: f0;,J:? 1 Sample ID: 

Work Order#: t:Z \$\:f\ Test Species: Oncorhynchus m kiss 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: ·~""f.::.l DO meter: \)-'.l ·LI ';. 

Control lea " 
Hardness* iO >I /. 

Alkalinitv* 10 i <; 0 " -~--
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 

pH meter: f\-( ... \ { "z Conductivity meter: C" l { 3, -, __ Analysts: 

Reviewed by: 
Date reviewed: 

S'>D ,f\w\)
1 
'/"IL 

·1/:£. 
' (f~ ,,/ 

h/CJU..-w/ Ii; 
. ! 

Naumus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Treatments 

cj,, li\J\ 
I 

c.,,orr£ 

/oO 

Tech Initials 

Comments: 

Reviewed by: 

Embryo-/'.le~!:!1 fry' Toxicity Test 
Daily Mortality 

'f,.., 
T eJe... Start Date & Time: _~O~d~'l--,...;-fot-1 ·.,..~~R~-~l~~~!<;~h~-
,2 11 -64-1-:'.::W S-2<. IS-IP--.Zk.-N Stop Date: _ _,_l"'~O,,_\l,,_,_, _·_,~"'-·-1/-''"'5'--'E'."-"'/-'-il...,o"'O"-· _,_!;\_,___ 

1"5""?,kP1, TestSpecies: ___ o~,~"''"'u_,'~1::~/~s~.s~-----

Day of Test - No. of Mortalities Total 
Total Total No. Total 

Rep ( 1- 3 '5" G, . .-} ~« Undeveloped '\\"'-~ Exposed 
'-!.' °"~"" A /) 0 " ['") 0 /) I 0 0 '{'<'-1 ?._ f'\ "'' B I I u . ":> r1 7:,o 

c 0 I ''> "-'.,Q 

D I n <..-, '05 -:i,o 
A /'I ~ ~Llo so 
B I n '.'J ' '2, 1 '2,0 
c 11 

' 0 '', ·v1 1>D I 

D 'Al ~ •• 1!.1 iJI -.!/ w (7 u 7,1,b ?,o 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

11\)1\i\. ~ ~ "" r l'L J!-1 ''\}1'\./ '\""'-- "\1vv\,, "i,V\<L.. 

~ ,I J ·" 

Date reviewed: f4 I:! -J • 2-c / 1( 
---~---+1'"""'~----

Version 1.o; Issued Novembers, 2013 Nautilus Environmental 



CETIS Summary Report Report Date: 

Test Code: 

12 Nov-1512:53 (p 1 of 1) 

15869 I 05-1797-9701 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Batch ID: 00-8430-3542 Test Type: Development Analyst: Yvonne Lam 

Start Date: 27 Oct-15 16:15 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 03 Nov-15 11 :00 Species: Oncorhynchus mykiss Brine: 
Duration: 6d 19h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 17-3819-8852 Code: GH_ER2 Client: Teck Coal 

Sample Date: 26 Oct-15 Material: Water Sample Project: 

Receive Date: 27 Oct-1510:10 Source: Teck Coal (TECK COAL) 

Sample Age: 40h (4.5 "C) Station: GH_ER2_WS_2015_ 10_26_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

03-3005-0191 Proportion Normal 100 >100 NA NA Fisher Exact Test 

Proportion Normal Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV0/o 'Yo Effect 

0 Negative Control 4 0.875 0.7166 1 0.7667 1 0.04977 0.09954 11.38°/o o.0°1o 
100 4 0.8833 0.8527 0.914 0.8667 0.9 0.009623 0.01925 2.18% -0.95% 

Proportion Normal Detail 

C-0/ll Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Negative Control 1 0.9 0.7667 0.8333 

100 0.8667 0.9 0.9 0.8667 

Proportion Normal Binomials 

CM% Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 30/30 27/30 23/30 25/30 

100 26/30 27/30 27130 26/30 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 03-3005-0191 

Analyzed: 12 Nov-15 12:50 

Batch ID: 00-8430-3542 

Start Date: 27 Oct-1516:15 

Ending Date: 03 Nov-1511:00 

Duration: 6d 19h 

Sample ID: 17-3819-8852 

Sample Date: 260ct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (4.5 °C) 

Data Transform 

Untransformed 

Fisher Exact Test 

Zeta 

Endpoint: Proportion Norma! 
Analysis: Single 2x2 Contingency Table 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

GH_ER2 

Water Sample 

Teck Coal (TECK COAL) 

GH_ER2_WS_2015_ 10_26_N 

Alt Hyp Trials Seed 

C>T NA NA 

Report Date: 

Test Code: 

12 Nov-1512:50(p1 of 1) 

158691 05-1797-9701 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes proportion normal 

Control vs C~0/o Test Stat P-Value P-Type Decision(a:5°!n) 

Negative Control 100 1 1.0000 Exact Non-Significant Effect 

Data Summary 

C-6/o Control Type NR R NR+ R Prop NR Prop R %Effect 

0 Negative Contr 105 15 120 0.875 0.125 0.0% 
100 106 14 120 0.8833 0.1167 -0.95% 

Proportion Normal Detail 

C-o/n Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 1 0.9 0.7667 0.8333 

100 0.8667 0.9 0.9 0.8667 

Proportion Normal Binomials 

C-6/o Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 30/30 27130 23/30 25/30 
100 26/30 27/30 27/30 26/30 

000-469-187-1 CETIS™ v1.8.7.16 QA JGr,_ 
f'Jr"J1.l ,. ?.£1/11 · 

Analyst: __ _ 



Client: \~ck 

W.0.#: I 5~G°) 

Sample ID 

(;.\-\ J::.iz 1-
l'ln. \,,.I of 

Reviewed by: 

Sample Date 

Oc.t-·z:r /\') 
~ 

Version 1.0 Issued June 26, 2006 

Sample 
Volume 
(ml) 

c..o 
~ 

Notes: 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
(ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/L CaC03) Technician 

1.L ·11 I <;:;o 50 '8, ·:z,,. I & '·/· kl., 

Q,(a o,·1 lo ~ () .. '5 IO E:;(_. 

d~ Date Reviewed: /'Jo U ,. Z.o / 1 ,,_~ 
I 

Nautilus Environmental 



Rainbow Trout Embryo Summary Sheet 

Client: '\eek ( L-11\i... CNiJLKj Start Date/Time: Oc.{PSR..f 1-11 Ult<; f! lblS-\.-. 

Work Order No.: ISST~ 
----'-"'-----~ 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: tt_i...cD SSLC.C.:\1'11'$ _201<; -\o -lb--N 
Sample Date: Oot.oW- ~. t.o6 
Date Received: Dcof<>b.iu ?-1

1 
"v:ilS-

Sample Volume: 1' 't--o i.-

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
'IQ 

0 

I 0'2.;lfC" Batch No.: 1 :> "2 

Source: \!c11\~C "!.-s\o.~ "\t<>ll{ · Hor(-(C~''l i Number of male broodstock used: .;; 
Loading Density: I. o o c)j L l':>V\'\cc.1\ &<.. Number of female broodstock used: tj 

SOS Reference Toxicant Results: 

Reference Toxicant ID:· -'-1"<._1'""'-""(::""'8'---0 ______ _ 
Stock Solution ID: \ 5 So I 
Date Initiated: <Dc:fobd' ,_, 1

1 
-wlS 

7-dEC50(95%CL): 3_o (2.-..<j-s,1-) Ml)IL SQS 

Reference Toxic~nt Mean and Range: '-LO (1-,?.,,- 1, ~) ~i l $'.OS 
Reference Toxicant CV(%): ·-:i,1., 

-~=----------~ 

Test Results: Sample ID 
LL-.Lt!:>S$LU.,"" _ -i.;<;:. ~--,.---

I EC25 % lv/v) 195% CL) ">loo 10 -u, . ...., /----
I EC50 % lv/vl 195% CU '> (00 

-------
-

. 

Reviewed by: 11 ~ fl / 
Date reviewed: N(\J - e";?f..j 

I 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Thermometer: Temp - 4- DO meter: ]Jo ~ } J? pH meter: pk f / 3 Conductivity meter: C- 2-/J 
I 

Control /00 of., 
I Hardness* II'. 4-i!,o , ,- ,' 

,.-'" 

I Alkalinitv* lO l''\ .!... _.---,.,.---

Y'(l-1 ,4'<1~ fS1) 

Reviewed by: --'v,,,1_6_(,'-__ _,,_ 
Date reviewed: M «;..>J r l:-0 I { \' ......... 

[ ' ~ 

Analysts: 

* mg/L as CaC03 

Sample Des~ription: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

_,,,, <> (_.; j ;) 1 

(,o"~.:>Q 1 () 

2 • 
3 
4 

b .'l') 1 
2 
3 
4 

l'b;:'." 1 
2 
3 
4 )-.,,... 1 
2 
3 
4 

.:::;o 1 
2 
3 
4 

too 1 
2 
3 
4 ..,v 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials 'fi.. 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Embryo Toxicity Test 
Daily Mortality 

Day of Test - No. of Mortalities Total 
Dead 

2 3 4 5 6 7 Eggs 

0 0 ? l.J e:> Cl D 

' 0 
0 
0 

0 
I I 0 

' 0 I 

! ! 0 
I I v 
I 0 
I ' n 
i 'J I 

I D 
I i ' 0 
i i I n 

'i, 0 
\ I {) 

ii I I D 
" 

I 

I I 0 I 

~ I ! 0 

' ! i l 0 
I [ ! ·JJ -0 ' 

I I.I ' I I I 
~ .. -i,. I J ·.j () 0 

1k SSiJ ;l. f-b \I.I 'y::\, \,IW/ 

Total Total No. Total 
Undeveloped Embryo Exposed 

In Z/"t 30 
q. 2b 50 

·-, ' L. «:,, ''-0 
·4 ·v';., ..,,, () 

"'-' 'Li'> -:;-o 
. ..,__ 2,.; I '3-0 

l •2....'7j 5,-o 
·z ?./1 ~D 

4 zr,,... ·~ --z;> 

r~ "Z..-+ '"O 
I -, 71 ·~a 

''l. 7.1 ~D 
c ?.,<; 3-u 

1L ? !;-. '3. 0 

't.l- uo ·~o 

<. 'L 1 30 
c:; l.,/:S, ""' ...... _,_, 

<~ ''V-f 'C,.6 

"'< ·01 ".Y;) 

LJ, -z..v-, '°50 
'"<: 2:1 ::Sv 
s 2-S '""C) 

'Z- l.1 :so 
tJ z..'L z,o 

\\\J\A...-.-' '\'\/\\../ '-'\.vu_... 

li -J _/ 
Date reviewed: l "o,,; .. 2-0 /I ~i 

~~~~~~~--+,~~~~~ 

Nautilus Environmental Company Inc. 

\ 



CETIS Analytical Report Report Date: 10Nov-1507:50(p1 of 2) 

15873a I 11-8329-7026 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 11-5678-4505 

Analyzed: 10 Nov-15 7:50 

Batch ID: 

Start Date: 

04-0695-8960 

27 Oct-1516:15 

Ending Date: 03 Nov-1511:00 

Duration: 6d 19h 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 40h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 NIA 

EC15 >100 N/A 

EC20 >100 NIA 

EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 
6.25 

12.5 

25 

50 

100 

Proportion Normal Detail 

C-% Control Type 

0 Negative Control 
6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICP!N) 

CETJS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: 507855FO 

Water Sample 

Client: Teck Coal 

Material: Project: 
Source: Teck Coal (TECK COAL) 

Station: LC _LCDSSLCC _ WS _2015-10-26_N 

Seed Resamples Exp 95% CL Method 

205503 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CVo/o %Effect 

4 0.825 0.7667 0.8667 0.025 0.05 6.06%1 0.0% 
4 0.9 0.8333 0.9667 0.02722 0.05443 6.05% -9.09°/o 
4 0.8833 0.8 0.9667 0.03469 0.06939 7.86%, -7.07°/o 
4 0.8833 0.8333 0.9333 0.02152 0.04303 4.87% -7.0?o/o 
4 0.85 0.8 0.9 0.02152 0.04303 5.06% -3.03o/o 
4 0.8417 0.7333 0.9 0.03938 0.07876 9.36%1 -2.02o/o 

Rep 1 Rep 2 Rep3 Rep4 

0.8 0.8667 0.7667 0.8667 

0.8333 0.9 0.9667 0.9 

0.8667 0.8 0.9667 0.9 

0.8333 0.8667 0.9333 0.9 

0.8333 0.8 0.9 0.8667 

0.9 0.8333 0.9 0.7333 

Rep 1 Rep 2 Rep3 Rep4 

A 

99 

108 

106 

106 

102 

101 

0 Negative Control 24/30 26130 23130 26130 

6.25 25130 27130 29130 27130 
12.5 26130 24130 29130 27130 
25 25130 26130 28130 27/30 
50 25130 24/30 27130 26130 
100 27130 25130 27130 22130 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

B 

120 

120 

120 

120 

120 

120 

QA J(j.L / 
l'J a d . 2.» I rJ. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 11-5678-4505 
Analyzed: 10 Nov-15 7:50 

Graphics 

O-• 9-. 

00 

000-469-187-1 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICP!N) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 
10 Nov-15 07:50 (p 2 of 2) 

15873a 111-8329-7026 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 'leek ( l-11\L CNul<) Start Date/Time: Oc{~ 1-11 ·;w>c«; @ lbl'S"h 

Work Order No.: !Se.Ts 
~~--'--=-----~ 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample JD: 
Sample Date: 

LL - t><- i ~\NS-2.0iS" -10 -2.b_. N 
out"' \oti.r 'Mu, 2o 1§ 
Dc.-f<>~ 1] 

1

'2.-cl<;" Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
l'O 
0 

Batch No.: I 01-l fS" '2 

Source: \fC\l\Go\.)<>ir "1-s\o."°' "\1<>1i""'\' · ho.-t<c:v-e.-'\ i Number of male broodstock used: ;; 
Loading Density: \. oo c)j L t>·VV\c.O.I\, &z. Number of female broodstock used: t.\ 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \~:IE;30 
Stock Solution JD: ~ls~s=o~\-------

Date Initiated: CDc-fobU' t..-1
1 
2.0/S 

7-dEC50(95%CL): 3.o (2 • .'\-s,"2--) '4,ll SD.S 

Reference Toxic~nt Mean and Range: Lf. 0 (L.:z.,- (,LI) ~IL $:OS 
Reference Toxicant CV(%): "?,I,, 

--"'-"''-----------~ 

Test Results: Sample ID 
LL-PC\_ Vl~"Mll' ·tO· _.,.-·--

I EC25 % lv/v) 195% CU >loo :tic -1'1 ---·-
I EC50 % lv/vl 195% CL) '>loO -----~ 

Reviewed by: Date reviewed: _ _;IJ:...' .'_ll...::.v_._Z-v_·-4· /_1_1/ __ 
' 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Thermometer: 

Hardness* 
Alkalini * 

* mg/L as CaC03 

Sample Description: 

Comments: 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

LL-D'--\ -V':>- -i...o\S-10--21:).,i\) 

15""61?> 

Start Date & Time: _ _,O=d'.C-!e.p'-;;f--",!"""'--'~=--"'i-'-
Stop Date & Time: Nov 1-') • 

Test Species: Oncorhynchus mykiss 

pH meter: pk t/3 Conductivity meter: C- 7./J 
I 

Analysts: 'f'f I.. 4"11> fS..0 
) ' 

Reviewed by: 
Date reviewed: 

Version 1.1 Issued May 22, 2015 Nautilus EnVironmenta! Company !nc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

-"'/ o (ujJJ 1 

(,,,,..~ .... v 1 "' 2 ' 
3 
4 

lo /'l "') 1 
2 
3 
4 

i'b/'."' 1 
2 
3 
4 

').."') 1 
2 
3 
4 

~o 1 
2 
3 
4 

too 1 
2 
3 
4 ,c, 

1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials ~ 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Embryo Toxicity Test 
Daily Mortality 

Day of Test - No. of Mortalities Total 
Dead 

2 3 4 5 6 7 Eggs 

0 0 v 0 n 0 0 
I n 

0 
Q 
D 

0 

1 \ 
I () 0 
II 0 
I 0 
I {) 

{) 

II I rr) 
! 0 

1! I rt.JI 

I I 0 

' w 0 
' I 0 \!/ f'1 I 

I I .,_ 
I 0 I 
u u 
") ' ' 0 

\, I . I 0 I 'II-' \ 
·w J; ., } 

/) 'i) I \ 

lll s;:rJ A- f.l> ·K, 'A., \.\IJ\;I / 

Total Total No. Total 
Undeveloped Embryo Exposed 

"?.-- ?6 so 
<.j ?.l,· ''2.Q 
D "]>-o '?>:v 
"'2-- '2/'t> '3.-o 
<C.,, L..,S 3-0 
, 1..,1 LIP -So 

(rJ 'I 'Z, "' --so 
.. .<.. ·z.-1 '3v 
0 ":<, :::::> ·z.0 
3 L.'\ ·'2v6 
'7 ·z.co -y.-, 

<::'::' 0S. -;;;0 
c 'LS 4,0 
L.i ·zeo ~~~ 

<..., {.! 30 
_s Z-S ~o 

4 '2Co :o,·o 
. """ ?..: I 'SO 

'";!., '2..5 °j,O 

" 2<-f sv 
·-z..... uo "<,O 

'7 ?.i3 "1D 
"? 'L-1 's{) 

:, ?....f'0 "<:,-;--;. 

, 
'\\M---' \,\\,\..C, "-\,lAf!~__, 

Date reviewed: l'\ 0-v • W 1--i J•I l / 
~~~-'-~~~.~I.;.,;;_~~~~ 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 02-5088-1826 
Analyzed: 10 Nov-15 7:54 

Batch ID: 

Start Date: 

08-3967-2525 

27 Oct-1516:15 

Ending Date: 03 Nov-1511:30 

Duration: 6d 19h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 40h (2.5 °C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Development 

Protocol: ECIEPS 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 

Station: 

650829F4 

Water Sample 
Teck Coal (TECK COAL) 

LC_DC1_ WS_2015-10-26_N 

Report Date: 

Test Code: 

10 Nov-15 07:54 (p 1 of 2) 

15873b I 09-6438-8608 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 67131 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95°/o UCL TU 95% LCL 95°/o UCL 

EC5 4.511 0.001655 NIA 22.17 NA 60430 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate{A/B) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% 0/oEffect A B 
0 Negative Control 4 0.9333 0.8667 0.02722 0.05443 5.83% 0.0% 112 120 
6.25 4 0.8417 0.7667 0.9 0.02846 0.05693 6.76o/o 9.82°/o 101 120 
12.5 4 0.9167 0.8333 1 0.03469 0.06939 7.57%i 1.79% 110 120 
25 4 0.8583 0.8333 0.9 0.01596 0.03191 3.72o/o 8.04% 103 120 
50 4 0.85 0.8 0.9 0.02152 0.04303 5.06% 8.93% 102 120 
100 4 0.9083 0.8667 0.9333 0.01596 0.03191 3.51°/o 2.68o/o 109 120 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 0.9333 0.8667 1 0.9333 
6.25 0.8333 0.8667 0.7667 0.9 
12.5 0.9 0.9333 0.8333 
25 0.8333 0.8667 0.9 0.8333 
50 0.8667 0.9 0.8333 0.8 
100 0.9333 0.9333 0.9 0.8667 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 28130 26130 30130 28130 
6.25 25130 26130 23130 27130 
12.5 30130 27130 28130 25130 
25 25130 26130 27130 25130 
50 26130 27130 25130 24130 
100 28130 28130 27130 26130 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 02-5088-1826 
Analyzed: 10 Nov-15 7:54 

Graphics 

'·' 

000-469-187-1 

-. 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

------·· 

• 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 07:54 (p 2 of 2) 

15873b I 09-6438-8608 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA: 0C'1;_ 
/'~ov .z~/1 



Rainbow Trout Embryo Summary Sheet 

Client: 1{>c,\(_ ( L1Ai_ CNl.llK) Start Date/Time: Oc.-f.e>W '2-11 '2.DLo; fl I bl'S"\.-

Work Order No.: 1-S(t,T~ 
-----!-"'-----~ 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

L.L_ ~RPSl:lC-.;.W$ .. 2..0IS -\O -lb_ N 
Oc;f,,i,,u 7-io, :WIS° 

Date Received: Oc..f<>\.:w' 1.-] '-i..o IS° 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
IO 
0 

Batch No.: ID "l-1 IS '2. 

Source: \f(),l\VD\;:ttf ".l:.s\o.Ni\ \roll""\"· \-to>{(C~''l i Number of male broodstock used: ,.J 

Loading Density: i .oo 'ji L \':>VV\c.0.1\ &'- Number of female broodstock used: t.\ 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \'Z:IE.80 
Stock Solution ID: -'-1-s"'""s"'·"'"o'-\-------
Date Initiated: cDcfobd' '2.-1 -i.o/S 
7-d EC50 (95% CL): '3.o ( 1-'\ - s\ ?.- ) ~ i L SD.S 

Reference Toxicant Mean and Range: Lj-,O (L.,-z.,- (,Lj) "";51 l '.)DS 
Reference Toxicant CV(%): --;(:; 

--=...!"---------~ 

Test Results: Samele ID 
L'-'R<-l:>S'i'>C v ;. .. JDIS" - ----·-----

I EC25 % (v/v) (95% CL) )/00 10 -2.b .• ;J .--·-
I EC50 % lv/vl (95% Cll '> 100 _.,.-·-

Reviewed by: 
•f.i . ? I- / 

Date reviewed: __ ,_· ~_;;_v_· --"-"°-1-f-.:...I _'I_ 

Issued: July 8. 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



I 
I 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

O/o JIJJ 
Concentrktion 

Uoh-Jl 

Thermometer: T &rl_P - .:}- DO meter: ffi - 2( '? pH meter: pk f / s Conductivity meter: C- 2/J 
I 

Control JOO of<> 
Hardness* w S:i..o 
Alkalinitv• LO llb 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 lssued May 22, 2015 

___., 
.• f' 

,_,/"" 

Analysts: 

Reviewed by: 
Date reviewed: 

'f'(l-
1 

4<1~ fS_() 

>-i(JIJ-" ' ,-
t{oJ· )~'fi.J;. 

' 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

4'10 (.Jj.;) 1 

(,.,,,.,~.oQ. 1 0 
2 " 
3 
4 

1". "l:S 1 
2 
3 
4 

l 'J-1'." 1 
2 
3 
4 

).....,.- 1 
2 
3 
4 

~D 1 
2 
3 
4 

100 1 
2 
3 
4 ,, 
1 
2 
3 

.4 

1 
2 
3 
4 

Tech Initials U. 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Embryo Toxicity Test 
Daily Mortality 

Day of Test - No. of Mortalities Total 
Dead 

2 3 4 5 6 7 Eggs 

0 ~ 0 0 ., 
1' rl 

(I 

0 
0 
0 
f} . 

"" ,) 

I I 1 
ei u 

l l n 
I D I 
I D ~ 

I :\ 0 . 
I I ~ 

I 1<"> 
I of") I 

I 0 
I I 0 
I I 7l 
I I D 
I I ! lJ 
I I rl " ! } . ! I II/ l 0 

·-Y ·ii 2 J/ 7/ 

YL ssn A. lb \Li. T-'- C\N_,.. 

Total Total No. Total 
Undeveloped Embryo Exposed 

0 ""{o ·<:.o 
'L <J ,'l ?.J< 

I ..., ~ -z.o 
'! '{<; '} / , "Z 'V 

<:. Cl;....,, .Z.o -.., "V6 ~o 
<;, LS 3.-U 
-~ -z,b -<·O 
l ...., \l -~ 

"" - 2.-'8 ·:z.o 
... , t..0 w 
<.I '? }..;; 2,--o 

<::.. ') '$ -:z.c 
<:: 'US. -z..o 
... L- 1 3,D 

"Z... '? .. ./"l ~ 
·"5 ?-*? -z,o 
'Z- 7__,.p, ~ 

\ 0'1 ">C 
I •7 Qi 30 

"' . 
? p, -~o 

-r 'J f1) -:(.o 

...£ 7(9 1.0 
.-; 7-<... 29-i 

' 

"I !AJ... "\J~C , AL·v1 ~. 

Nautilus Environmental Company !nc. 



CETIS Analytical Report Report Date: 10Nov-1507:56(p1 of 2) 

15873c I 11-9686-57 40 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis 10: 03-1104-3745 

Analyzed: 10 Nov-15 7:56 

Batch ID: 

Start Date: 

13-5183-1846 

27 Oct-1516:15 

Ending Date: 03 Nov-1511:45 

Duration: 6d 20h 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (2.5 ··c) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 

EC5 3.854 0.7596 

EC10 >100 NIA 

EC15 >100 NIA 

EC20 >100 NIA 

EC25 >100 NIA 

EC40 >100 NIA 

EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Detail 

C-o/o Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (!CPIN) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: 3FOE1C05 

Water Sample 

Client: Teck Coal 

Material: Project: 
Source: 
Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Seed Resamples Exp 95% CL Method 

1984984 200 Yes Two-Point Interpolation 

95o/o UCL TU 95o/n LCL 95o/o UCL 
129.9 25.95 0.7699 131.6 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

N/A <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B} 

Count Mean Min Max Std Err Std Dev CV% 

4 0.9578 0.931 0.01626 0.03253 3.4% 
4 0.8667 0.8333 0.9333 0.02357 0.04714 5.44°/o 
4 0.9083 0.8667 0.9667 0.025 0.05 5.51% 
4 0.8667 0.8333 0.9 0.01924 0.03849 4.44% 
4 0.95 0.9333 0.9667 0.009622 0.01924 2.03% 

4 0.8822 0.8621 0.9333 0.01708 0.03417 3.87°/o 

Rep 1 Rep 2 Rep 3 Rep4 

1 0.931 0.9667 0.9333 

0.8333 0.9333 0.8333 0.8667 

0.9667 0.9333 0.8667 0.8667 

0.8333 0.8333 0.9 0.9 

0.9333 0.9333 0.9667 0.9667 

0.9333 0.8667 0.8667 0.8621 

Rep 1 Rep2 Rep3 Rep4 

1'/nEffect 

o.0°1o 
9.51% 
5.16% 

9.s1°1o 
0.81°/o 
7.89o/o 

A 

114 

104 

109 

104 

114 

105 

0 Negative Control 30130 27129 29130 28130 

6.25 25130 28130 25130 26130 
12.5 29130 28130 26130 26130 
25 25130 25130 27130 27130 
50 28130 28130 29130 29130 
100 28130 26130 26130 25129 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 

B 

119 

120 

120 

120 

120 

119 

1r1 \_ASL)"-. 

fJ(iv .. io/ I 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 03-1104-3745 
Analyzed: 10 Nov-15 7:56 

Graphics 

.. or 
, .• ··, ... @_ 

'·' 
0.0 

" ' 

---·--· 

0.,1:._ 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

--·-----
• 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 07:56 (p 2 of 2) 

15873c I 11-9686-57 40 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: '\ec.k ( i.-11\l. ~f.() Start Date/Time: Oc;f.o~ '2-11 U>t$ @ lblSh 

Work Order No.: \SST~ 
--.::...-'."""-----~ 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

u..- - ~CDS ;_ws, _2,.0tS -\o -J..b--N 
Duf.o w- "2-\o I U> 1$ 

Date Received: Oc...f<>l.:i.ef' ?,., 1 '-L<>l5 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
IQ 
0 

1oi;11c Batch No.: 1 J 

Source: \fc11\C<Nvtr "1"--s\o.N>\ ·T"'"{ · \-\0•{1CW..''l i 

Loading Density: \.oo (:)iL \)\JV\CP,1\ &(. 
Number of male broodstock used: 3 
Number of female broodstock used: :J 

SOS Reference Toxicant Results: 

Reference Toxicant ID: f<-IE:30 
Stock Solution ID: _.:,.1.;_s'-s""o'""1-'-------
Date Initiated: cDc:fobU' '2..-1

1 
2-0/S 

7-d EC50 (95% CL): 3.o ( z..C\ - s, ?.- ) ""3, I L SD...S 

Reference Toxic~nt Mean and Range: Lf, 0 (1...,L--1, £.\) ""t)l l '.)DS 
Reference Toxicant CV(%): _ _;;'>:...:!,,::.__ ________ _ 

Test Results: Samole ID 
!-L-!)C.()S - ~..: .ot<;'- •. -----

I EC25 % (v/v) (95% CU )> [00 i-0- .,_ov -------·-
I EC50 % (v/v) 195% CLl '> (00 . .--------

Reviewed by: ,. ' /' / Date reviewed: _ _,,_N-'--1 . ..,_.,,_._· •_::.o....,• '--'--( .:i...::..__ 
! 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

0;0 W/J) 
Concentration 

I/; ntt..t 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Thermometer: T &n f - }- DO meter: ])o - ¥ '§! pH meter: pJI t/3 Conductivity meter: C- 2/J 
I 

Control 100 "''" --Hardness* It> 15'6' ,/" 

Analysts: 'f'( L MD f Sfj 
) . 

Alkalinitv" iD \ 3. '2. ./ Reviewed by: 
• mg/L as CaC03 Date reviewed: 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company lnc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

-"/o (ujJJ 1 

(..., n -tr:,.,Q 1 u 
2 
3 \ 
4 I 

b .'l') 1 
2 
3 
4 

1-i /." 1 
2 
3 
4 I 

.,_"') 1 I 
2 
3 
4 I 

-S-o 1 I 
2 
3 
4 I 

100 1 
2 
3 
4 ...,., 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials w 
Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Embryo Toxicity Test 
Daily Mortality 

Day of Test - No. of Mortalities Total 
Dead 

2 3 4 5 6 7 Eggs 

0 c> CJ 0' 0 IY 0 
. I l 0 

![) 

"" I CJ 
i1 0 
I ! 0 
I ' I 0 

·I lj I 0 ' I D 
:I ~ u 

I D 

I I 
I a 
' 

I I '\,"' ;J 

' I I I 
I 'I 

I, C> ,'[) 

ii' .0 
I I 1 

,.., 
' 
' 

ii u 
I I v 

I 0 
I I " n I 

,/ I a 
\V j v ·._y '" 0 

V-L :)'..:;\) A- k> \:-\. 'fl., \..\,>JJJ 

Total Total No. Total 
Undeveloped Embryo Exposed 

s -vs ?---. - •+ '2.k ?o 
-z 1,1 '2..>~0 

-:>.. 2.:1 ·2.o 
l "2: 7 "Yo 
I '7 ':> 3o 

I Zf1' 2_ 

'>., ·7_·-f ·3,~ 

4 ?...i - "2,o 
l '7~ 1'~ 

....,, i...s -<.;-w 
(,:> "2~c-f ~o .,, 2.; 1 "'l,O 

c.. '2..S °'.?,-(.) 

'-+ 1-"; "(, 0 
~' 
&- -z "" ·~o 

"'-"\ £.... 3;:;> .,. '?./., "° 2.- '2.-ts -~"' . .., .-. 6 ·., 
v- (..,- ''">0 

£4 Zlo ~o 
"-., z.;:; s.-. 
-1 2 '1_') "L,-:-~ 

~ 7-..S --y,-.._ 

V\;VvL \,\U, v;,.,_ 

NautHus Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 10-2180-6082 

Analyzed: 10 Nov-15 7:58 

Batch ID: 

Start Date: 
Ending Date: 

Duration: 

Sample ID: 

09-8627-5619 

27 Oct-1516:15 

03 Nov-1512:00 

6d 20h 

11-3850-9437 

Sam pie Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (3.5 'C) 

linear Interpolation Options 

Endpoint: Proportion Norma! 

Analysis: Linear Interpolation (ICPlN) 

Test Type: Development 

Protocol: ECIEPS 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

43DC467D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

Report Date: 10 Nov-15 07:58 (p 1 of 2) 

15873d I 04-1192-1085 Test Code: 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: 

Brine: 
Age: 

Client: 

Project: 

Yvonne Lam 

Dechlorinated Tap Water 

Teck Coal 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1164262 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95%1 UCL 
EC5 41.77 NIA NIA 2.394 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA· NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate(AIB) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% 0/oEffect A B 

0 Negative Control 4 0.875 0.8333 0.9 0.01596 0.03191 3.65°/o 0.00/o 105 120 
6.25 4 0.9 0.7667 0.9667 0.04714 0.09428 10.48% -2.86% 108 120 
12.5 4 0.8667 0.8 0.9667 0.036 0.07201 8.31% 0.95% 104 120 
25 4 0.875 0.8333 0.9333 0.025 0.05 5.71% 0.0°/o 105 120 
50 4 0.8333 0.7 0.9333 0.05932 0.1186 14.24% 4.76°/o 100 120 
100 4 0.825 0.7667 0.8667 0.02097 0.04194 5.08% 5.71% 99 120 

Proportion Normal Detail 

C-0/o Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 0.8333 0.8667 0.9 0.9 

6.25 0.9667 0.7667 0.9667 0.9 
12.5 0.8667 0.9667 0.8333 0.8 

25 0.9 0.8333 0.8333 0.9333 
50 0.7 0.7667 0.9333 0.9333 
100 0.8667 0.8333 0.7667 0.8333 

Proportion Normal Binomials 

C-0/o Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 25/30 26130 27130 27130 
6.25 29130 23130 29130 27130 
12.5 26130 29130 25130 24130 
25 27130 25130 25130 28130 
50 21130 23130 28130 28130 
100 26/30 25/30 23130 25130 

000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 10-2180-6082 
Analyzed: 10 Nov-15 7:58 

Graphics 

"' 

000-469-187-1 

• 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (lCPIN) 

• 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 07:58 (p 2 of 2) 

15873d I 04-1192-1085 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: '\E>ck l i1N... c~K) Start Date/Time: Oc.{.ol;iis '2-1, U'll~ €? lbiS'\,,, 

Work Order No.: IS'eT7> 
--~~-----

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 

LL- LcS .::\J\1$.-2..0lS -\o -2.b_. N 
Oof,,l,,u 1-\o, 2.o IS 
Dc...f0 bef 1-1 ·"Lot<::; 

'f ·l,_o 1 .. .' 

Hardness (mg/L CaC03): 

Dechlorinated Tap Water 
IO 

Alkalinity (mg/L CaC03): 0 

Test Organism Information: 

I iYl-1 lc-Batch No.: :> "2. 

Source: \!1:11\~r ".LS\o,~ \ro\l{ \-1.or{('.~''l i Number of male broodstock used: .J 

Loading Density: I. oo ')i L t>U'/\&l\, &t. Number of female broodstock used: t.\ 

SOS Reference Toxicant Results: 

Reference Toxicant ID: _,_l<...:..1.:.=E:,,_8'-'0=--------
Stock Solution ID: IS Soi 
Date Initiated: ©c.-foW '-' 1

1 
1..0/S 

7-dEC50(95%CL): 3.o (2,'j-$,&-) M)il SD-5 

Reference Toxic~nt Mean and Range: lf, 0 (L,?.,- (, £.\) ~I l '.)DS 
Reference Toxicant CV(%): '?,I,, 

--'-'"-----------~ 

Test Results: Sample ID 
LL-LC.:S- '-"'>-" 'iS .. ----~·----

I EC25 % (v/vl (95% CL) >loo iiO· 2r,,...N ---- --
I EC50 % (v/v) (95% CL) '> (00 ~-

-

Reviewed by: 
. ,/ 

Date reviewed: N 011 - t-0 / I ~ 
---'------!'-----

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order #: 

LC.-Lu$ 
15"-f;\J} 

Thermometer: T &np - ~ DO meter: ])o ~ ¥ :? 

Control l(}O of., 
I Hardness* 10 "2,f\O 
I Alkalinitv* "I-;;> l (.. '2- ,/'"" 

* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.1 lssued May 22, 2015 

pH meter: pk t/3 
___.-· 

.. ----

Conductivity meter: C- 2/J 
I 

Analysts: 

Reviewed by: 
Date reviewed: 

'/'(I... 4<!D f S..D 
) I 

JtV..... ' I / 

N 01r "-''/ t.i.. 
' 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

4'/0 (ulJ) 
(.,:; I'! -t.:.oQ 

b :l"') 

1"?./.'" 

~ 
')...~ 

-::; 0 

•oo 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

::!' (I, 

T Lelle... Start Date & Time: _ _so~JL_!::;J!·'.J-2.~=-._:....:i b::..:l_::';:..:~+
LC- )-C 5 __ w$_"2.o\-;-ic--2b..N Stop Date & Time: _ __,,,,:=""-!=--i--'-='-'""'---'\'-=2."-'I'-<:."-·--""'--

/-:)ST'> Test Species: ...:0:.:.nc:.co::..:r;;.ohy,c:.n:.::c:.:..tiu'-'-'""-';;.:.o.------

Rep Day of Test - No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

1 iJ 0 J) 0 0 i') 0 I'! v w 40 
2 1 

I 0 I '2."'1 3c 
3 '"' i.t ·z..,ip "?;w'l 

4 
' 

0 p 2_., 1 2.0 
1 () 5 Z--'> '2r-~ 

2 
' 

~ "' 7.0 2.,--:> 

3 .~ u:- J f~ ~o 
4 0 ti.: L..fo :;,o 
1 ' 0 0 ':( 0 3'0 
2 0 0 '"1. \:) ~D 
3 Pl '1...- -,;3 ·;o 
4 0 2- 2} ';--o 
1 IQ \ ·-z_;· ')./'l 

2 •"') <",. ·vs 7,Q 
3 n ' 7 5i. ";Q 
4 " 0 ''-. 'll. ' 0 
1 ' tO I 1_,'). ·:.;a ,, 

2 I ,1 I ,., <-j' '?k -~o I 
3 I 0 '.'.:> u1 '2,Q 
4 I ,j 0 I 1_0 ?J 
1 I I 0 ' . '7.yo 

' 
2 1.1 0 0 \ . '-ti 
3 !1 

.;; ' ; 0 "2 l ''-,0 
4 v •;!/ .. 1 J I b ' ..., tJ. i 9-, 7..-0 V/ 
1 
2 
3 
4 
1 
2 
3 
4 

'(.\.. i\i'i <'$\) A- ll> 1"L \1-\.. \..\,\t\,\/ \,\,1>1..L.- 1,\ ii,L \.1t.r.vt .. ~ 

Date reviewed: f:lov· ~ /{~ 
Version 1.0 Issued June 26, 2006 

----'--""-"--""-~1+-'-"----~ 

Nautilus Environrn.flntal Company Inc. 



CETIS Analytical Report Report Date: 10Nov-1508:00(p1 of 2) 

15873e I 13-2949-9484 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 03-0076-6746 

Analyzed: 10 Nov-15 8:00 

Batch ID: 

Start Date: 

11-6257-3757 

27 Oct-15 16:15 

Ending Date: 03 Nov-1512:15 

Duration: 6d 20h 

Sample ID: 09-9298-8395 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (2.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 
EC5 47 4.375 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 N/A 
EC50 >100 NIA 

Proportion Normal Summary 

c-o/o Control Type 

0 Negative Control 
6.25 
12.5 
25 
50 
100 

Proportion Normal Detail 

C-o/o Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 
Source: Vancouver Island Trout Hatchery Age: 

Code: 3B2FCCEB 

Water Sample 

Client: Teck Coal 

Material: Project: 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Seed Resamples Exp 95% CL Method 

1861063 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95o/(l UCL 

NIA 2.128 NA 22.86 
NIA <1 NA NA 
NIA <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV% 

4 0.9167 0.8667 0.9667 0.02152 0.04303 4.7% 
4 0.8917 0.8333 0.03696 0.07391 8.29°/o 
4 0.9667 0.9333 0.01924 0.03849 3.98% 
4 0.9167 0.8333 0.9667 0.03191 0.06383 6.96°/o 
4 0.875 0.7667 0.9667 0.04167 0.08333 9.52°/o 
4 0.8667 0.6333 0.9667 0.07935 0.1587 18.31% 

Rep 1 Rep 2 Rep 3 Rep4 

0.9333 0.9667 0.8667 0.9 

0.8333 1 0.8667 0.8667 

0.9333 0.9333 

0.9667 0.8333 0.9667 0.9 

0.7667 0.8667 0.9 0.9667 
0.9667 0.9667 0.9 0.6333 

Rep 1 Rep2 Rep 3 Rep4 

%Effect 

0.0°~ 

2.73o/o 
-5.46% 
0.0%.1 
4.55% 
5.46% 

A 

110 
107 
116 
110 
105 
104 

0 Negative Control 28/30 29/30 26130 27130 
6.25 25/30 30130 26130 26/30 
12.5 30130 30130 28130 28/30 
25 29130 25130 29/30 27130 
50 23130 26130 27/30 29130 
100 29130 29130 27/30 19130 

000-469-187-1 CETIS'" v1.8.7.16 Analyst: __ _ 

B 

120 
120 
120 
120 
120 

120 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 03-0076-6746 
Analyzed: 10 Nov-15 8:00 

Graphics 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICPJN) 

., -. 
--------·~-------_... 

0.0 

o; 

.• 

000-469-187-1 CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

10 Nov-15 08:00 (p 2 of 2) 
15873e I 13-2949-9484 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 
1//. 

\..; 'v v--

i'-\ O.J -tvi I . . . 



Client: '(ec~ (Cf N_ CN>ltk) 

w.o.# 1 se1~ 

Sample ID w5 ... l•!'li • 
. '~ . Sample Date 

u:._ LOJSSLCC~ .• ()(J2:tll5 
LC-bCi w~.201? 

- j,., .• ,;:: 

LC._ f;JrO~OC_w;. ... 1 ·-
LC. _DC PS. w>-J'" : 
Le_ LC~_ 1t6-w15· '" 
hociAk:>I 

10~··-ov- -~ 

Oct 7-1/15 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

,0 ·~-1 '1··2 l "I 2. \oY lf· 8 lf6o \ll, 

' q. \ "l • l l8o b"o °I· 3 lflf, 

8·'1 l·O n·& IO<D S-2 '>20 
6- 6 . 1--0 1~2 s:-o ·:r ·"! 1<;8 • 

'" 8 ~ ' •j IJS If, :z_ IOCD ·1-e 380 ':/ 

so o. (., O.') lo :;---· v ().$, 10 E<-

Notes: ©Sv.w,(l\t cCrwkd r,,;/ DI IMJ ·tJt, l0011v1.t. 

j(l.;U_ Date Reviewed: f.i.oJ • ].,(} / (l-
' I 

Nautilus Environmental 



 

APPENDIX C – Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Client: lfC\'.. Coed 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

\-LLG[)Ss:LCl_ wS_ :i,o\S-\o-;i.b_iJ 

J?cfu\?1x :i.G, >o 1 . .,-
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA ?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

1- dQl/S 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 

Test Results: IC25 % v/v 95%CL 

IC50 % v/v 95%CL 

Reviewed by: ... ;w~ 

October 1, 2009; Ver. 1.2 

Start Date: --"l)""ctp'-'. ""bi:"',,_( -"2=-0-'"i.:..J_D'-'/5'---

Set up by:-~· ._.N"--------

l\-,], (J, l- ""') 

Dj/L. Ka 

I:. 

Date reviewed: 

CV(%): 

)01 

J' ?o l f.\/ 1'1611; ' 
l 1 

Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

light Intensity Range: 

Day . 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1ec1< cool 

4Q30 - lfi30 \U'I: 

0 1 2 

1G·O .2":1.0 2':,.Q 

011\l ~Atl 01N 

Initial Water Quality 

:ib ~s 
't · l 
i. I 
ibs 

Setup by: __:J::IN_:.. --------

Test Date: 0ct :29 ' 2DiS 

Test Species: _,,L°"'em"'n"'a-"m"-in,,,or:__ _____ _ 

> SX Growth? (Y/N): '( ('2q f[Of\dS) 

Date Measured:_:Oct=_'.l.%_,:__2c_O_;.:{S::_ ___ _ 

3 4 5 6 7 

?I.,,." ).b.o 2b.v 2:f.o 'B.,.e 2.b .t 

r.... ~l\IJ Mlr Mtl ML1 

Adjusted Water Quality 

Aeration?: ;20 min .:{f,.S 

Nutrients "I· q 
added?: '( '6'· 0 

tsiq 

Concentration Temperature (°C) pH Conductivity (µS) 

01o (\/(Ii) DayO Day7 Daya Day7 Oh 

Control 
;zt,.O ::is,o '6· 3 g. "I i9S 

1.s JS·s )S·D 'b· ;;>. 'l·) <J07. 
'3. () .1S·S 25-o ~- J 9.(, qzo 
G.( JS·S J.t;.I) '8. 2 q. \ <fttS 
I?.. I J.S·S '.2S •O i·::i. ci . .l 991 
:ll\.. 2. d.S·S 2s«11 'b· ;l <t-o !0'81 
L\8.S :2(,. () .2$A) ~· l q~s 1251-
C\1- .. .2(,. s 2S"-o 'g·O g.5 IS'89 

. Initials "JL'\l \(L "JIN \«.. ::JIN 

Instruments: Thermometer. CER- 4, Cond. Meter:_C:_-_4, _____ pH meter: _PH_-~::l. ____ _ 

Sample Description: Clectr 

Comments: U0ht Meier o lit - L 

Reviewed: ----'"'""j'-'(J{L'-.::.;"::_ _____ Date Reviewed: 

Version 1.3; Issued October 30, 2014 
Nautilus Environmental Company inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: 1ecK 
Sample ID: LC - LCOSSLCC .. WS. 2CIS •iD· %.1\J 

Work Order#: IS'1>"\'l 
-"-"..:...:.'---~~~~~~~~~ 

No. of fronds 
Concentration Rep Chlorosis Necrosis Yellow 

Ofo (V(V) Daya Day? 

A (, '65-i 
B (, si 

COl\'\to\ c (, Cj':'J 
D (, 'Ii?::> 
A (, 210 
B (, ii?, 

\. s c (, \l, I 
D b 1-ll 
A (, ·::i.q 

B h lolo 
3.D c (, q Li 

D (, ~2.. 
A b c lo 

B b ( Li 
G.1 c b t IS 

D (, ( S" 
A (, ::!';:, 'f.. 

B b %'? 
12. 1 c fo ~6 

D b qi; 
A b ::i 'cj 'I, 
B [, C\?:i 

2l\. 2. c b 21 \, 
D (, ll4-

Comments: 

Reviewed by: 
..i . 

' 16t .... 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
size 

Gibbosity 
fronds 

Start Date: October :iq , 20(\; 

Termination Date: NCVe!'t\t>~r S , :zoic; 
Test set up by: _::J_W"----------------

Root Loss of 
destructiOn buoyancy Comments Initials 

fvib 

. 

,, 

.11 - I ,,.-oate Reviewed: ['!<>Vr \cl ( ~ 
I 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: -'-·Tec=.l<:.:._ _________ _ Start Date: OC'\ol::er ;iq , :20\t; 
Sample ID: LC: - LCDSSLCC. I/JS .. 20l<; • 10 .. .'lb.i\\ Termination Date: /\IOVe\'l\l:ef' S ' '20l'? 
Work Order#: _l"'S~'l_,_'l..,'2.. _______ ~-- Test set up by: ~ON~-------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
O/o (VIV) DayO Day 7 

A (:, ~b ')( ..,(, nAL::r 
8 (o :>-l~ i( "" tj'l;· I? c " ll.L~ 'I 
D (, 1~· " )( 

A (o If.;. ')( 

8 {, '+" _, x 
C\'t c h 1.\-::i. x 

D "' 1.p.L v: '/ 

A 
8 
c 
D 
A 
8 
c 
D 
A 
8 
c 
D 
A 
8 
c 
D 

Comments: 

Reviewed by: J<Jt,.._ '{ ··~; ,--Date Reviewed: °t>"v , ( (J 
./ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample ID: 

·WO#: 

.. ;ri ~- ' ~·~. '~·-~' 

O/o (\J/V) 

Cof\\:roi 

1 . ;;; 

3.0 

G·l 

12. \ 

;<lJ..·'Z. 

4'6· s 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

Start Date: October 2<1 ' 201c; 
LC: - lCOC:SlCC-iNS. :20\'3· !0·26.NTermination Date: t\ID\le('Jlbe.r S ' 2Di5 

IS'g:j-'1 Balance ID: _ _::;;B.::a:...1---""1 ___ _ 

'.~~"" ):'.'"."of;N'' . 
~<ll:liil~ ~ . ,,. ... ·~- ' --

. . 
' ·• '' • .. 

cc BiOCK 

A I q=is · lO ~21 qi ::J('ll /~\L1 

B d. G'b'!-2b GG".i. 94--
c ~ 'l'l:Q.23 qbt.lfS · 
D 4 q'!b.'t\; Q22. G'? 
A s 9q!f .1 G9 ow 1000. '.'.)-{, 

B i;; q'!l.9'6 ~1~.15 
c ,_ 

CJ'lS. "T'6 ~ 1b .. J.S 
D 'i; '1'!1 · G4- G1c:i-. 53 
A 9 9&4-. 14- °Ito. i?i 
B 10 lOOi·f.S 101~. '54-
c II 'l'!'t. qi; L\ti;-.q~ 
D 12 qq<; ·03 rooi.CiS 
A 10 qq!.'j-3 CfyiJi, 'ry).. 

B 11.\- q(-0.C!O ~08.'t'ti 

c 1S CJt!.3't °l=lll. ~5 
D \b 9'!'!- - 31 q s lf-. \o:l. 
A f'l '1'li. 't2 <ill;.iA 
B 1'6 9'6'1 ·'ti+ ljlj!{-. I 'f-
c \'1 104-b-20 1oc;2.3::i..-
D 2'.) IOi't· Sit jO)S.S.ll 
A '.2\ 102'1: . 1-0 iO?,iJ. OD 

B Z1. 100!;. t't 101'.l. ~t; 
c :io 9't'i$. qb 9qs.t.6 
D 24- i0l'6.· 'lS I o .2fi .-:ru 
A 03 i03CI. 09 101.n.oi 
B 2b 103'6. 29 !0'44. 'fl 
c Z'!- 1024 .. 39 ! O'.?>I. :z.;... 
D '2'6 Cf/;\;. 14- qqD."' lo '[/ 

Date Reviewed: 

Version 1.1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



7.<f Lemna minor Weight Data Sheet 

Client: iecK Start Date: October ;iq , 20(<; 

Sample ID: LC-LCOSSLCC-INS-20iS-I0-26.t\f Termination Date: NO\let'l\~f G • '20i<; 
WO#: tSt't:.J. Balance JD: Bal - i ~_:;..:;;..,.......:::;_~~~-

'l!Wii'illll!'~ili!Y~ ·' $'~ • . ""~1 
. 

' - . .:o..· -- • . ·'~'11: .. ~'. ··:;_ ·.· ... ; . ' ' ' -- -··-
O/o (V/V) cc BlOCK 

A ;iq /03"l·4S 104::i,. /11 Jw lilACl 

9::r 
B 3D 104'7·2'.1. !D 5D:=t3 
c 3\ 102'f. q\ I DJ,?,. DI 
D 3'1 104ct.<;b I O'JIJ.~L, + 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: 
Date Reviewed: 

Version 1.1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-0116-7324 
Analyzed: 12 Nov-1514:52 

Batch ID: 03-8226-0060 
Start Date: 29 Oct-15 
Ending Date: 05 Nov~15 

Duration: 7d Oh 

Sample ID: 13-5006-3600 
Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 
Sample Age: 72h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 
IC5 24.86 NIA 
IC10 29.82 7.735 
IC15 35.75 21.17 
IC20 42.81 25.04 
IC25 50.27 27.49 
IC40 71.5 35.67 
IC50 90.34 76.39 

Frond Count Summary 

C~% Control Type 

0 Negative Control 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C~0/o Control Type 

0 Negative Control 

1.5 

3 

6.1 
12.1 

24.2 

48.5 
97 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 
Material: 

Source: 
Station: 

Seed 
89256 

95o/o UCL TU 
31.77 4.023 
60.54 3.353 
63.29 2.797 
65.85 2.336 
68.71 1.989 
83.'25 1.399 
98.99 1.107 

Count Mean 

4 82 
4 74.75 
4 74.75 
4 90.25 
4 78.5 
4 78.5 
4 62.75 
4 38.5 

Rep 1 Rep2 
82 82 
74 77 

73 60 
90 93 
69 77 
69 87 
44 68 
41 39 

Frond Count 
Linear Interpolation (ICP!N) 

Lemna Growth 

EC/EPS 1/RM/37 
Lemna minor 

CPCC#490 

507855FO 

Water Sample 

Teck Coal (TECK COAL) 
LC_ LCDSSLCC _ WS _ 2015-10-26 _ N 

Report Date: 

Test Code: 

20 Nov-1517:13(p1 of 2) 

15872a 112-6531-8218 

Nautilus Environmental 

CETIS Version: CET1$v1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes TwoMPoint Interpolation 

95o/o LCL 95% UCL 

3.148 NA 
1.652 12.93 
1.58 4.724 
1.519 3.994 
1.455 3.637 
1.201 2.803 
1.01 1.309 

Calculated Variate 

Min Max Std Err Std Dev CV0/o 

77 87 2.041 4.082 4.98o/o 
73 77 0.8539 1.708 2.29°/o 
60 90 6.156 12.31 16.47% 

89 93 0.9465 1.893 2.1% 
69 89 4.113 8.226 10.48% 
69 87 3.708 7.416 9.45% 
44 78 7.157 14.31 22.81% 
36 41 1.041 2.082 5.41% 

Rep 3 Rep4 
87 77 
75 73 
90 76 
89 89 
79 89 
80 78 
78 61 
36 38 

CETIS™ v1 .8.7.16 

%Effect 

0.0°/o 

8.84% 

8.84% 

-10.06°/o 

4.27% 

4.27% 

23.48% 

53.05% 

Analyst: __ _ QA: .jGJ.,\_ 
"[ "'/ ~ "- )r.}~,_,.'rl 121 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-0116-7324 

Analyzed: 12 Nov-1514:52 

Graphics 

'" 

'°. 

000-469-187-2 

• ; \ 

Endpoint: Frond Count 

Analysis: Linear Interpolation (ICPIN) 

CETIS'• v1.8.7.16 

Report Date: 

Test Code: 

20 Nov-15 17:13 (p 2 of 2) 

15872a 112-6531-8218 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report 

lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 Nov-1514:58 (p 1 of 2) 

15872a f 12-6531-8218 

Nautilus Environmental 

Analysis ID: 05-2327-6649 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 12 Nov-1514:56 

Batch ID: 03-8226-0060 

Start Date: 29 Oct-15 

Ending Date: 05 Nov-15 

Duration: ?d Oh 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 
Sample Age: 72h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 24.76 N/A 
IC10 31.48 N/A 
IC15 39.97 26.3 
IC20 >97 N/A 
IC25 >97 N/A 
IC40 >97 N/A 
IC50 >97 N/A 

Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1177875 

95% UCL TU 

57.71 4.04 
83.64 3.176 
123.7 2.502 
N/A <1.031 
N/A <1.031 
N/A <1.031 
N/A <1.031 

Total Dry Weight-mg Summary 

Cw% Control Type Count Mean 
0 Negative Control 4 6.815 
1.5 4 6.15 
3 4 6.215 
6.1 4 7.362 
12.1 4 6.258 
24.2 4 6.755 
48.5 4 5.515 
97 4 5.503 

Total Dry Weight-mg Detail 

C-0/o Control Type Rep 1 Rep 2 
0 Negative Control 6.88 6.68 
1.5 6.07 6.17 
3 5.99 4.89 
6.1 7.59 7.58 
12.1 5.27 6.3 
24.2 6.3 7.07 
48.5 3.99 6.12 
97 5.7 5.51 

000-469-187-2 

Linear Interpolation (ICP!N) Official Results: Yes 

Lemna Growth Analyst: Mimi Tran 

EC/EPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 7d 

507855FO Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

LC_ LCDSSLCC _ WS _ 2015-10-26 _N 

Resamples Exp 95o/o CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 
1.733 NA 
1.196 NA 
0.8081 3.803 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o %Effect 

6.48 7.22 0.1578 0.3156 4.63o/o 0.0% 
5.89 6.47 0.1214 0.2427 3.95% 9.76%) 
4.89 7.03 0.5009 1.002 16.12% 8.81% 
6.97 7.59 0.146 0.2921 3.97% -8.03%) 
5.27 7.34 0.425 0.85 13.58% 8.18% 
6.3 7.07 0.1701 0.3402 5.04°/o 0.88% 
3.99 6.83 0.6176 1.235 22.4°/o 19.08% 
5.1 5.7 0.1415 0.2829 5.14°/o 19.26°/o 

Rep3 Rep4 

7.22 6.48 

6.47 5.89 
7.03 6.95 

6.97 7.31 

6.12 7.34 

6.7 6.95 

6.83 5.12 

5.1 5.7 

CETIS'• v1.8.7.16 Analyst: __ _ JC"IL 
QA: 1 I f ov 1q f ( 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 05-2327-6649 
Analyzed: 12 Nov-1514:56 

Graphics 

Endpoint: Tota! Dry Weight-mg 

Analysis: Linear Interpolation (ICPIN) 

.. 
~ 

~·--------.... 
. I ·-· 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-1514:58 (p 2 of 2) 

15872a 112-6531-8218 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC - \)CL_ \1\1!:; _:;i.ms -lD-:2(;,_[\\ 

October- 2\,, 10iS 

Date Received: October '.H ' '2DIS 

Sample Volume: i:; y. :10\.. 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 
>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: U'I\ 1'2S 

\D"L\15 

Date Initiated: October 11 , '20\S 

7-d No. of Fronds IC50 (95% CL): 

Start Date: OCiObQf' :i.i 1 '.20\S 

Set up by: _::J:_:W_;__ ________ _ 

!3/l KC\ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 4.;, (3.'.l. - S ·S) CV(%): __ "*..:.. __ _ 

9/l KC\ 

Number of Fronds Drv Weiaht 

Test Results: IC25 o/o(vfv) !95% CLl )l'\1 )CIT 

IC50 o/oivfv\ !95% CL\ >q"t >l\=t 

Reviewed by: 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ("C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

·Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

"fQC1< cool Setup by: J(l\I 

LC - iX: l.._·;-JS._:i.olS- \e>-.:>LrJ Test Date: OCt :n 
IS'ir't'2. Test Species: Lemna m;nor 

Ql'CC '\\ l\C\0 

, 20\S 

1- e1ays: > ax Growth? (YIN): '( uq fro()cis) 

4-000 - %~0 \Uy Date Measured: OC-t '.).'g 
' 20\S 

0 1 2 3 4 5 6 

:J.S. I:> 2b.O )'j.O ?.b·O .'l).p ).b,0 J.b.O 
'JIN :::!\'\.! Mll JIN fl,.. Mtr M\:1 

7 

]=I 1) 

Mtl 

Initial Water Quality Adjusted Water Quality 

:i=r.o Aeration?: :;io min :i.s. o 
C\.o Nutrients 'l · ;;( 
'6 · I added?: y ---? <&·o 
33\ IN6 

Concentration Temperature (°C) pH Conductivity (µS) 

Ofo (v fV) Dayo Day7 DayO Day7 Oh 

Control J.s.s 2f,5j '6. :z i·?> '2~4-
(.<; J.S·O 2b.S %· 2 <t;·4 '885 

3.0 JS·O 26. s '6. ;/ i·=i- '890 
G.I '.l.S·D 2E..s "' . :i 't· s 'loo 
1'2.. I :l.S·D '2i:,.<; i.;;) "l · s ci20 

:ll\-. '.2. J.S·O Qb.s z. l '?;· k, '1SI 
48.S :.!S·D 2i>.t; 'l · I Y:· 1- 10\3 

'\"!- :l.S·O '.26.S 'b·o ci.o i\4(, 
Initials JW 0L-J <JN J~'\l .:)/\I 

Instruments: Thermometer: CER - 4: Cond. Meter: c-tj. pH meter: P+I - ~ 
-~----~ --~----~ 

Sample Description: 

Comments: 

Reviewed: ,jfii,1, 
____ -.._'-"_•~ ______ Date Reviewed: I°' '1·r 1 ,, 

' ' 

Version 1.3; Issued October 30, 2014 
Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: \eq~ -'__,__.:..;. _________ _ 
Sample ID: LC - DC L • WS .. :io1c:; • ID - 24'>. N 

Work Order#: _,IS::.. 'l;:::.."f.!-'l=----------

No. of fronds 
Concentration Rep Chlorosis Necrosis 

Dfo ( V{V) Daya Day? 

A (, 'f6 
B b '14-

COl\'\to\ c b =!"3 
D (, 'fl.I-
A G (;:j. 

B i;, <=,•-.? 

1 . '7 c (, bb 
D (, (,t;, 

A iO ?;3 
B h ::JI.I. 

3.D c IO (;,~ 

D c; =fi 
A b 6l\. 
B f, (,l\-

b. i c i; bb 
D i;, G\ )( 

A i; '?;() 

B i; "tU. 
l2. 1 c (, <SS 

D lo 69 
A " "t?. 
B (, (;,(,, 

2\.\. 2. c b ic; 
D (, 'TU. 

Comments: 

Reviewed by: d Cr&.__, 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow size Gibbosity fronds 

. 

' 

Start Date: October :J.'6 , '.20!;; 

Termination Date: NDVeN11>er 4 , 10lt; 
Test set up by: _~_fN _____________ _ 

Root Loss of 
destruction buoyancy Comments Initials 

J'tN 

' 

,i, 

Date Reviewed: A/col). fC/ / (~i,,-
1 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: ·Tee\< 
-:--:-~~~~~~~~~-

Sam p I e ID: LC-OCLINS'"~OIS -10"26.N 

Work Order#: IS'i:'t1 
~~~~~~~~~~~~ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

O/o (V/V) Daya Day? 

A c;, 61 
8 c;, :tb 

\{'Ii I? c f, = 
D (, =1-\ 
A f, =i:u. 

8 f, 'g2 
qi- c h ::i.s 

D b f,() 
A 
8 
c 
D 

A 
8 
c 
D 

A 
8 
c 
D 
A 
8 
c 
D 

Comments: 

Reviewed by: ~.1 (.l,l.._ 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow Gibbosity 

size fronds 

Start Date: OC.iOl:Qr ::l'6 
Termination Date: Nouerobef 4-

' 201c; 
' 20l'? 

Test set up by: --':J\l\J'-""~~~~~~~~~~~~~~ 

Root Loss of 
Comments Initials destruction buoyancy 

:JIN 

' I; 

Date Reviewed: 'f/101F (Ci Irr 
I 

Nautilus Environmental 



Client: 

Sample ID: 

·WO#: 

·:r . ·-R 

. . -
O/o (V /V) 

Co!ttto't 

1 . '3 

3.D 

G-1 

12. 1 

::<i+. ·2 

4'1:· s 

Comments: 

Reviewed by: 

~.,-. 

7-d Lemna minor Weight Data Sheet 

LC - De i. l/IJS. ::io1i;-10-:u;_{\) 

1St1-'2 

Start Date: October ;;ii ' :201G 

Termination Date: t\10\leMber '+ , 20!5 

Balance ID: Bal - 1 

v"(! ·uR1~Ali!~an1We-.flllillt'li~ - _,.., __ -· - ' _,_,,, ___ ,,,~---~ _.,__ - ' . 
Del Gree~ 

A I 990 .21 Oil\4-. w ;:;w /Ml1 

B d. 9't'I · 1-0 ~l):i. =I-! I 
c 3 qi3.GS <'.\%1$, 'Jlo 
D 4 9't2.3'2 <'.\150.1cs 
A s 103'7· 2't ID jlj. ifJf 
B G 1026. "62 t0?,(9.0(, 
c 't 102'1 • i'2 iD?,1.2'1 
D ? 9"l6.0S °I \';Oj. l)'.1 

A 9 9'ii. 5'1 012~.)3 

B 10 "i'Z'l. 2q q ~lo. ":>1 
c ll "t'6!. 02. q II s.;11 
D !2 <'j'gq. 3:; 11 Cj 4-. -=r ts 
A 13 qq1. e.•t Qqi::;. ?J4-
B 11.\- 9=t'I · "'* q11;2. 35 
c 1S qi-g . .Z'.:j- l\'12. l,,j 
D \G 9is-~3 orns.& & 
A l"l Clj,?=j- -02 Ql\::i. tfi 
B !'& 10'71 · G'.1. 104-2.::rt 
c t"i 1006-":jl JOI I. D:l-
D ~ 1024: . 'll+ I Olli .-:>-b 
A '.2\ I02S· S't i O'~ 0. lf-?, 

B 22 '1'2'i·'f3 CJ\50. ib 
c :H qcu . '81.t qq £. i?-
D '.1l\- Ci=! 9 . -"'8-' S'8 ow Cftll. l\o 
A 18 '1i1 . :r=t °! q I .15~ ij-D 

B ?h 9'A. o~ ~fl 4: 1+lf-
c 21- 9=!C\ • 00 Dti+. 's\a 
D '.Ci: 9'1CI . 9'+ ~ll+.~t •/ 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

%", ; ::. 
.. 
""'-'.· 

0/0 (V/v) 

9=t 

Comments: 

Reviewed by: 

LC- DC LNS-WIS-iC-2&_1\I 

ISZ'l:l 

' "' - -· 

A 1G qil-95 

8 3D q-i'l · •+le 
c 31 qis. ;i 
D 3'2 9Z? .1,Cj 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

8 

c 
D 

A 

B 

c 
D 

A 

8 

c 
D 

Version 1.1 Issued May 29, 2015 

Start Date: October ~ , '.20{<; 

Termination Date: NOvet11bel !.\- • '20!<; 
Balance ID: Bal - l 

. ,,'0: ;/f,\ 
'S\'>V 

''lm¥ j 
. ' 

>~. ' '11 

q~t.2t; JW /Mti 

°1~4-.156 
Ci0 D.:lD 

Ojgll.ito 'V 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-3191-7811 
Analyzed: 12 Nov-1516:33 

Batch ID: 

Start Date: 

07-0870-2690 

28 Oct-15 

Ending Date: 04 Nov-15 

Duration: 7d Oh 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 48h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 1.145 0.3383 
IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

CRo/o Control Type 

0 Negative Control 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C-% Control Type 
0 Negative Control 
1.5 

3 

6.1 
12.1 

24.2 

48.5 

97 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1663458 

95o/o UCL TU 

NIA 87.35 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 

Count Mean 

4 69 
4 59.75 
4 68.75 
4 55.25 
4 66 
4 69.5 
4 68 
4 66.75 

Rep 1 Rep 2 

70 71 

61 59 
77 68 

58 58 
74 68 

67 60 

55 70 

68 76 

Frond Count 
Linear Interpolation (ICPIN) 

Lemna Growth 
ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

650829F4 

Water Sample 
Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Report Date: 

Test Code: 

12Nov-1516:35(p1 of 2) 

15872b 110-6904-8217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 295.6 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% o/oEffect 
67 71 0.9129 1.826 2.65% 0.0% 

59 61 0.4787 0.9574 1.6% 13.41% 

58 77 4.029 8.057 11.72% 0.36% 
45 60 3.449 6.898 12.49%1 19.93°/o 
59 74 3.24 6.481 9.82% 4.35% 
60 83 4.839 9.678 13.93% -0.72% 
55 82 5.612 11.22 16.51% 1.45% 
54 76 4.608 9.215 13.81°/o 3.26% 

Rep 3 Rep4 

67 68 

60 59 
58 72 

60 45 

59 63 

83 68 

82 65 

69 54 

CETIS'" v1 .8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-3191-7811 Endpoint: Frond Count 
Analyzed: 12 Nov-1516:33 Analysis: Linear Interpolation (ICP!N) 

Graphics 

'~ . ----··-----------------·---------· 

• 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

12 Nov-15 16:35 (p 2 of 2) 

15872b I 10-6904-8217 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Analyst: __ _ JCvk 
QA: . ·c I 

/•.Jov.~ ! i 1 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 Nov-1516:36 (p 1 of 2) 

15872b 110-6904-8217 

Nautilus Environmental 

Analysis ID: 12-2663-0271 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 12 Nov-1516:34 

Batch ID: 

Start Date: 

07 -0870-2690 

280ct-15 

Ending Date: 04 Nov-15 

Duration: ?d Oh 

Sample ID: 16-9503-3844 

Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Linear Interpolation (ICPJN) Official Results: Yes 

Lemna Growth Analyst: Mimi Tran 

ECIEPS 11RMl37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 7d 

650829F4 Client: Teck Coal 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 48h (2.5 °C) 

Material: Water Sample Project: 

Source: Teck Coal (TECK COAL) 

Station: LC_DC1_ WS_2015-10-26_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 343248 200 Yes TwoRPoint Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 >97 NIA NIA <1.031 NA NA 
IC10 >97 NIA NIA <1.031 NA NA 
IC15 >97 NIA NIA <1.031 NA NA 
IC20 >97 NIA NIA <1.031 NA NA 
IC25 >97 NIA NIA <1.031 NA NA 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Total Dry Weight~mg Summary Calculated Variate 

CR% Control Type Count Mean Min Max Std Err Std Dev CV% 0/oEffect 
0 Negative Control 4 4.635 4.33 5.01 0.1473 0.2946 6.36% 0.0% 
1.5 4 4.03 3.84 4.17 0.08335 0.1667 4.14°/o 13.05% 
3 4 4.703 4.08 5.4 0.2959 0.5919 12.59o/o -1.46% 
6.1 4 4.075 3.05 4.71 0.3582 0.7164 17.58%i 12.08%) 
12.1 4 4.87 4.11 5.4 0.2798 0.5596 11.49°/o -5.07% 
24.2 4 4.97 4.32 6.28 0.4513 0.9027 18.16%, -7.23% 
48.5 4 5.027 4.13 5.56 0.322 0.6439 12.81% -8.47% 
97 4 5.232 4.51 6.1 0.3322 0.6644 12.7% -12.89%1 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 4.49 5.01 4.71 4.33 
1.5 4.17 3.84 4.17 3.94 
3 4.96 4.08 4.37 5.4 
6.1 4.2 4.71 4.34 3.05 
12.1 5.4 5.15 4.11 4.82 
24.2 4.85 4.43 6.28 4.32 
48.5 4.13 5.42 5.56 5 
97 5.3 6.1 5.02 4.51 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 
j(r<L 
('4.ov .. ic1 !tJ 

QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-2663-0271 
Analyzed: 12 Nov-1516:34 

Graphics 

. ' ' ' .. ' .. 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (!CPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-1516:36 (p 2 of 2) 

15872b I 10-6904-8217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 
1 ,, J, 

QA: J ()'CL 
j...J ....... • JC$ l 1 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-3519-0387 

Analyzed: 12 Nov-1516:36 

Batch ID: 

Start Date: 

07-0870-2690 

28 Oct-15 

Ending Date: 04 Nov-15 

Duration: 7d Oh 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 48h (2.5 'C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs 
Negative Control 

ANOVA Table 

C-% 

1.5 
3 
6.1 
12.1 

24.2 
48.5 
97 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

650829F4 

Water Sample 
Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Alt Hyp Trials 

C <T NA 

Test Stat 

-1.406 
0.1569 
-1.302 

0.5462 
0.7786 

0.9122 
1.389 

Critical 
2.482 

2.482 
2.482 
2.482 

2.482 
2.482 
2.482 

Seed 

NA 

MSD DF P-Value 

1.068 6 0.9973 
1.068 6 0.8316 

1.068 6 0.9962 
1.068 6 0.6881 
1.068 6 0.5843 

1.068 6 0.5219 
1.068 6 0.3105 

Source Sum Squares Mean Square DF F Stat 

Between 5.343897 0.7634138 

Error 8.886062 0.3702525 
~~---~~~~-~~~~~-

Tot a I 14.22996 

Distributional Tests 

Attribute Test 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight~mg Summary 

c.01o 

0 
1.5 
3 

6.1 
12.1 

24.2 
48.5 
97 

. Control Type Count 

Negative Control 4 
4 
4 
4 
4 

4 
4 

4 

Total Dry Weight-mg Detail 

C-% 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 
Negative Control 4.49 

4.17 

4.96 

4.2 

5.4 

4.85 

4.13 

5.3 

Mean 

4.635 

4.03 
4.703 
4.075 
4.87 
4.97 

5.027 
5.232 

Rep2 

5.01 

3.84 

4.08 

4.71 

5.15 

4.43 

5.42 

6.1 

7 
24 
31 

Test Stat Critical 

7.625 18.48 

0.9873 0.9081 

2.062 

P~Value 

0.3668 
0.9630 

95% LCL 95°/o UCL Median 

4.166 5.104 4.6 

3.765 
3.761 
2.935 
3.98 
3.534 

4.003 
4.175 

Rep 3 
4.71 

4.17 

4.37 

4.34 

4.11 

6.28 

5.56 

5.02 

4.295 

5.644 
5.215 
5.76 
6.406 
6.052 

6.29 

Rep4 

4.33 

3.94 

5.4 

3.05 

4.82 

4.32 

5 

4.51 

4.055 

4.665 
4.27 
4.985 
4.64 

5.21 

5.16 

CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

12 Nov-15 16:37 (p 1 of 2) 

15872b I 10-6904-8217 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

23.0% 

P-Type 

CDF 
CDF 

CDF 
CDF 
CDF 

CDF 
CDF 

97 >97 

Decision{a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

p.Value Decision(a:5°/o) 

0.0882 Non-Significant Effect 

Decision( a: 1°/0 ) 

Equa! Variances 
Normal Distribution 

Min 

4.33 

3.84 
4.08 
3.05 

4.11 
4.32 
4.13 

4.51 

Max 

5.01 
4.17 
5.4 

4.71 
5.4 
6.28 

5.56 

6.1 

Std Err 

0.1473 
0.08335 
0.2959 

0.3582 
0.2798 

0.4513 

0.322 
0.3322 

TOEL TU 
NA 1.031 

CV% %Effect 

6.36% 0.0% 
4.14% 13.05% 
12.59% -1.46%i 
17.58% 12.08°/o 
11.49% -5.07% 
18.16% -7.23% 
12.81% -8.47%1 
12.7% -12.89% 

Analyst: __ _ QA: ,JC>f;_ 
Nov. i')/ !J 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-3519-0387 Endpoint: Total Dry Weight-mg 
Analyzed: 12 Nov-15 16:36 Analysis: Parametric-Control vs Treatments 

Graphics 

, r ,., 

... 

• 
,, 

'·' "' 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-15 16:37 (p 2 of 2) 

15872b I 10-6904-8217 

Nautilus Environmental 

CETtS Version: CETISv1.8.7 

Official Results: Yes 

• •• • 

Ranldto 

• 

M !.O 1.5 

Analyst __ _ 

• 

QA: J ().{;._ 
. l c ! ' 

f'i.roJ.-' l/1 



Lemna minor Summary Sheet 

Client: TecJ< Cce,\ Start Date: OCJtlxV 2q 1:>Dl'3 
Work Order No.: Set up by: __ ;r.;:. . ..:..\"--------

Sample Information: 

Sample ID: 

Sample Date: 

lt-f'l<'DSJ)i'._ 'N)_2Dl5-10-ll,_j\l 

Dc:h?\?tr .:ib,>D\'S 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA ?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 4-,2 {:J, l-1'.1,t:;) CV(%): Jlf-
~/L. kll 

Number of Fronds Orv Weiaht 

Test Results: IC25 %!v!vl 195% CU l:;;q :2 Ci;::r:r -1q,1:.) ;lfj-

IC50 %1v/vl 195% CU 7'11- >ci=r 

Reviewed by: 'J , I ~ Date reviewed: t DV .. <.:..0 I \ 
I 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

LC- fRC>S:DC_r!S_wl'>-10-2b-N 

IS'i5'11. 

Setup by: _O...::IN _________ _ 

Test Date: OCt ;,q • 20\S 

Test Species: _,L"'em"'n"'a'-'m"'in"'o"-r ______ _ 

Light Intensity Range: l.\-000 - L\-3C10 \Ul< 

> sx Growth? (Y/N): '( t2lj ffOf\clS) 

Date Measured: Oct :1% • 20lS 

Day 0 1 2 3 4 5 6 7 

ShelfTemp ('C) '.)(:,. 0 2'.:f,D 2b.O }!, •"" 2.b.0 2bD .)"f.o ~-"J.b .D 

Initials 'JIN ML'\ ::JIN ,./}-. 1\J\,\,1 f1\L1 •At! i\I L• 

Sample Characteristics: Initial Water Quality Adjusted Water Quality 

Temperature (°C) 2b--S Aeration?: :;io min :i6.S 
DO (mg/L) ~. :i. Nutrients 1.q 
pH ~o added?: '( 'f.q 
Conductivity (µS) '=\::Ft tl\-"60 

Concentration Temperature (°C) pH Conductivity (µS) 

O(o (vtv) DayO Day7 DayO Day7 Oh 

Control ;).(,. 0 25.o '6·3 C\. i '8CIS 
1.s ;tS·S Jc;.o '6· t ll.i+ C\04-

3.() ::lS· S Jt;.o '8. I ~.'1 91"!-
G. I J<;·S )CJ.o '8. I ~.~ 93(:, 

1'2.. i ::.lS·S )1:3.o '6· l C\. i qqs 
:ll\..2 2S·s )10.o 8· \ C\D iOS\ 

46.S 2(,.0 Jt;,o '8· 0 C11 ilC\4: 

C\1- %·S J\;.\) =i.q ~.~ 14-~o 
Initials JW »~LI '1lN MLl JIN 

Instruments: Thermometer: C:eR - ~ Cond. Meter:_C_-_l..\..:.._ ____ pH meter: 

Sample Description: C:leQr 

Comments: L\9nt Meier ~ lit - L 

Reviewed: ___ .......;'->..!.'11'.~""'-~-----Date Reviewed: 

Version 1.3; Issued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: ".\C2.CI:< --'--o-'------------
8 amp I e ID: LC - i=RDSOC-WS: ·· 20117 - to,'.lt; -N 
Work Order#: _,IS.::.t.::.'1_,_'l=c_ ________ _ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

0 ro (V(V) Daya Day? 

A .. l>t:; 
B b q:i. 

coMto\ c b qb 
D G ::pj-
A (, qi; 
B b '.fo 

I . '? c (, ::i b 
.D b ·-;;LI-
A (, ~if 
B f, >l2' 

ELD c G b't-
D b ::\ :i-
A b =t Cf 
B (, 7'6 

i; . l c (, 't't 
D f, +I. 
A G qb 
B <O i I 

11.. 1 c b S6 
D JO ·::;q 
A £, =t ll 
B {, iti 

21.\, »2.. c b 71.l. 
D G 71-1 )(. 

Comments: 

Reviewed by: ,J&v.-

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow size Gibboslty fronds 

)( 

Start Date: October ;iq , '.2Di!> 
Termination Date: NOVeN\\>e.r t; , :20\t; 

Test set up by:_~-'-(/\)'--------------

Root Loss of 
destruction buoyancy Comments Initials 

M\I 

" 

Date Reviewed: fJov.- !q/l:i,,-
7 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: 'Tee\< 
--'----------~ 

Start Date: OC.tob«!r :29 , :20\<; 
Sample ID: LC - fROSOC .. WS.: .. :20\S -!O <lc._t\I Termination Date: t\IOUel'llber 5 , '201"> 

Work Order#: _l"'S-"'l_,_1-,,,2'--------~-- Test set up by: .......;::Jo.:.N..;;_ ____________ _ 

No, of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments Initials 

Ofo (V/V) DayO Day 7 

A c, ::t\o ')( '')( II L7 
B (, ':11-i- " \.\%''? c b lo''-' " D (, :'.j q. '>( 

A IO \j-::i. '-,( 

B h 4-3 v 
qi' c b lf'T " D b 't:l- )( 'I/ 

-
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ,jl}{;_ Date Reviewed: tJ <:iv, ( °</ / ..\ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample JD: 
·WO#: 

7-d Lemna minor Weight Data Sheet 

Start Date: October %\ 1 :20lG 

LC - l'RDSDC. • W~ - :ZOiS-10·:16./\I 

lSz:t2. 

Termination Date: t\JD\lerl\ber S> / 20!.S 

Balance ID: Bal • 1 

·~·~ 'i!.' "'~$.~.>'J~' --·--·~;.; • ..,,., • ' - ··-~ ,~,- '.'•"" 
. . • ., ., 

-•"'. ' 
.. , 

,· '·_-.:~IS!~~.-~.-_-..·~·'.--.:. '' ~ - . "' 
-::;; . 

O/o (\l/V) DC-Blue 
\U.- -:.J\N I~ A I lOi"\ · 'l;S ~ i01j - "11.. 

B a IOOG.40 l ()i'l, • Q""{ 
Cotnw\ c 3 qq&.31 uxn. .. bt 

D 4 cri,,, . '?; 1 '!88· ~+ 
A s G<:\3. 31\- 1000 • IW\(.ll 
B ~ iOOl\-. <>3 (001\. '53 

1 . '3 c 1- 1010. l\-~ lOIS • '12. 
D 'l mo:;. 'ti '"-"!!· C\I 
A Cj iO'o>'? • 4-1\, l041- g 
B lO ::iw ~- 1003. f>'t iOOt\. q4 

3. () c II 10\'6· 00 iOJ.2.. >& If{, 
D 12. !02.4. C\O 1030-0\ 
A 1-0 10;4. 2.C\ \"-~f0'1o· QI 

B 11.\- 102.CI. so \03~ ·Oli 
6 . .i c 1S 10¥+. <:f'I IOttti· Be 

D ib 100'1·00 lOll· 11 
A !"t C\'lQ.S1- 1181-. 1.1-S 
B 1% q(\2. "'t?; qqg- .15' 

12. \ c IC( IO%. =i-'2. ICC:1. =!If 
D 2'.) iOO'i . "I?) IOIO • 9t 
A 2\ 101s. 39; !02.0· g,_ 
B 22 '19 b . ':f, 2.q ;JJN lOOl. 01 

:<!.\-. ·2. c :23 iOiC\. 23 \<I. ·1:(W; !Ol~-00 
D 1l\- 102~.os 1018· i°t 
A 00 1004-. 50 lO\l · -~llL.'.lo 
B 1h 1021. 33 l 02.(, • !:. "'t 

4-Z· s c z::i. qC("f • (0 \001.. so 
D ~ 103(1 .i 1-'6 l0~5 ·..tto .. , 

;j~\) \Q.. 

Comments: 1c·1. ii'f.~Wii\,.,}'.·· -.\I:)'; iOOl.·S& , tt-11: ~imo,01 .~"".\: moi.. -s& 

Reviewed by: 

Version 1.1 Issued May 29, 2015 

Date Reviewed: __ ?_J_iii_v ·_. _I c.;.,{ /LC, fc...r __ 
I 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

:.'.;<" .. 
- ~· 

O/o (V/v) 

'41-

Comments: 

Reviewed by: 

LC- fRPSOC.- W~ - :lOi<o -10-:i;;_/\I 

ISti:l 

~""";~ ~- .. ·-· .. , 
' ; di - ' . .. '' <' - -

DC -~Ile 

A ;iq 10(3. "fC\ 
B 3D IO!I · G\ 

c 3\ i00'1-. Sb 

D 3'1 tOlC\. 'l'\ 
A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

A 

B 
c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

Version 1.1 Issued May 29, 2015 

Start Date: October ::1'1 , 20(<; 

Termination Date: NO\!et'I\~( G , '20t~ 

. 

Balance JD: Bal - i 

- ... .., - """'·''":!;!! -' .. , . 
. ;;.> ·• 

1oi8•r+ .JIN / ll'-

\0\S . '.\-{, 

tOll- 'Y\ 
lO.E • bi- 'V 

Date Reviewed: lJcv· I? /ti: 
7 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-2673-7727 
Analyzed: 12 Nov-1511:35 

Batch ID: 03-8226-0060 

Start Date: 29 Oct-15 

Ending Date: 05 Nov-15 

Duration: 7d Oh 

Sample JD: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 72h (2.5 °C) 

Non-Linear Regression Options 

Endpoint: Frond Count 

Analysis: Nonlinear Regression 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 3FOE1C05 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 
Station: LC _FRDSDC _ WS _2015-10-26 _ N 

Report Date: 

Test Code: 

12 Nov-15 11:35 (p 1 of 2) 

15872c I 20-4167-2379 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: ·Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Log-Gompertz EV [Y;A'exp(log(0.5)(X/D)'C)] None None Box-Cox [W;Y'(2Z-2)] Off [Y•;y] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision{a:5%) 

10 -74.06 155 158.5 0.7687 Yes 1.114 2.621 0.3793 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 35.25 N/A 47.75 2.837 2.094 NA 
IC10 46.72 25.93 59.4 2.14 1.683 3.857 
IC15 55.35 38.57 67.62 1.807 1.479 2.593 
IC20 62.66 48.71 74.02 1.596 1.351 2.053 
IC25 69.21 57.7 79.3 1.445 1.261 1.733 
IC40 86.64 81.61 91.59 1.154 1.092 1.225 
IC50 9:Z 6~ 94'.8 188.5 1.824 0 il9ii:l 1.9iili<l\<I )<'.j-=J- 0 /o {•/; ) 
Regression Parameters 

Parameter Estimate Std Error 95% LCL 95°!o UCL t Stat P-Value Decision(a:5%) 

A 74.16 1.749 70.73 77.59 42.41 <0.0001 Significant Parameter 
c 2.556 0.648 1.286 3.826 3.944 0.0005 Significant Parameter 
D 97.63 1.901 93.9 101.4 51.35 <0.0001 Significant Parameter 
z -1.1 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5°/o) 
Model 9.39E-05 9.39E-05 105 <0.0001 Significant 
Lack of Fit 4.88E-06 9.76E-07 5 1.114 0.3793 Non-Significant 
Pure Error 2.10E-05 8.77E-07 24 
Residual 2.59E-05 8.94E-07 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 12.59 14.07 0.0827 Equal Variances 

Mod Levene Equality of Variance 0.747 2.423 0.6354 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9669 0.9338 0.4179 Normal Distribution 

Anderson-Darling A2 Normality 0.4328 2.492 0.3079 Normal Distribution 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ QA: ,j Gb.. 
tlcv ,1qj 



CETIS Analytical Report Report Date: 12Nov-1511:35(p2of 2) 

Test Code: 15872c I 20-4167-2379 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 18-2673-7727 Endpoint: Frond Count CETIS Version: CETISv1.8.7 
Analyzed: 12 Nov-1511:35 Analysis: Nonlinear Regression Official Results: Yes 

Frond Count Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV% %1Effect 

0 Negative Control 4 79.25 68 86 4.029 8.057 10.17% 0.0% 
1.5 4 72.75 64 89 5.558 11.12 15.28% 8.2% 
3 4 69.75 58 78 4.768 9.535 13.67o/o 11.99o/o 
6.1 4 71 70 72 0.4082 0.8165 1.15% 1 Q.41 Ofo 

12.1 4 79.5 73 90 3.797 7.594 9.55% -0.32% 
24.2 4 70.75 65 74 1.974 3.948 5.58% 10.73°/o 
48.5 4 66.25 59 70 2.462 4.924 7.43o/() 16.4°/o 
97 4 37.5 36 41 1.19 2.38 6.35% 52.68%1 

Frond Count Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 79 86 84 68 
1.5 89 64 70 68 
3 78 77 58 66 
6.1 71 72 71 70 
12.1 90 75 80 73 
24.2 72 74 72 65 
48.5 70 68 59 68 
97 36 37 41 36 

Graphics 3P Log-Gompertz EV [Y=A'exp(log(0.5)(X/D)'C)] 

! "f. 
1 r 

" " 

M~a 

"''"' 

,_ • • 

·O<OaS • 
-o.oom • 
·0.00'5 

• -o.oow 

000-469-187-2 

• 

• 

• 

• 
• • • • 

•• 
0.001' • 

• 

0·% 

• 

• 
• • 

• • 

• • • 

CETIS'" v1.8.7.16 Analyst: ___ _ 



CETIS Analytical Report Report Date: 
Test Code: 

12 Nov-1511:26 (p 1 of 2) 

15872c 120-4167-2379 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-9542-5229 

Analyzed: 12 Nov-1511:22 

Batch ID: 

Start Date: 

03-8226-0060 

290ct-15 

Ending Date: 05 Nov-15 

Duration: 7d Oh 

Sample ID: 10-5788-9285 

Endpoint: Total Dry Weight~mg 

Analysis: Nonlinear Regression 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

3FOE1C05 

Water Sample 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 72h (2.5 'C) 

Source: 

Station: 
Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 
2P Exponential EV [Y=Nexp(log(0.5)'XID)] None None Normal [W=1] 

Regression Summary 

lters Log LL A!Cc BIC Adj R2 Optimize F Stat 
5 0.03042 4.353 6.871 0.1861 Yes 1.715 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95o/o UCL 
1C5 
1C10 

1C15 
1C20 
IC25 
IC40 

IC50 

27.62 
56.73 
87.51 
120.2 

6.315 
23.89 
36.59 
49.06 

49.8 3.621 2.008 15.84 
91. 71 1. 763 1.09 4.185 
143.8 1.143 0.6956 2.733 

202.:1 -~0~·!8~32~3~~0~-~~= . 8 
. 455 0.3753 1.599 

\lll'.1 

0.3636 0.1976 0.8781 
0.2679 0.1374 0.6198 

Regression Parameters 

Parameter 

A 
D 

ANOVATable 

Source 

Model 
Lack of Fit 
Pure Error 
Residual 

Residual Analysis 

Attribute 

Variances 

Distribution 

Estimate Std Error 95% LCL 95% UCL t Stat 

5.761 0.142 5.482 6.039 40.57 
373.2 139.8 

Sum Squares 

3.168394 
3.525404 
8.224374 

11.74978 

99.3 

Mean Square 

3.168394 
0.587567 
0.342682 
0.391659 

647.2 

OF 

6 
24 
30 

2.67 

F Stat 

8.09 
1.715 

Method Test Stat Critical 

Bartlett Equality of Variance 8.642 14.07 
Mod Levene Equality of Variance 0.7627 
Shapiro-Wilk W Normality 0.9755 

Anderson-Darling A2 Normality 0.3685 

2.423 

0.9338 
2.492 

Critical P-Value Decision( a:5o/o} 

2.508 0.1608 Non-Significant Lack of Fit 

I ql- "/, (11!11) 

P-Value Decision(a:5%) 

<0.0001 Significant Parameter 
0.0121 Significant Parameter 

P-Value 

0.0079 
0.1608 

Decision(a:5°/o) 

Significant 
Non-Significant 

P-Value DE!cision(a:5%) 

0.2794 Equal Variances 
0.6234 

0.6615 
0.4333 

Equal Variances 
Normal Distribution 

Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-0/o 

0 
1.5 

3 
6.1 
12.1 
24.2 

48.5 
97 

Control Type Count 

Negative Control 4 

4 

4 

4 

4 
4 

4 

4 

000-469-187-2 

Mean 

5.96 
5.58 

5.27 

5.508 
5.982 
5.53 

5.84 
4.473 

Min 

4.85 
4.9 
4.46 

5.19 
5.47 

5.14 
5.34 

4.25 

Max 

6.63 
6.83 
5.8 

5.72 
6.88 

5.77 
6.7 
4.83 

Std Err 

0.3875 
0.4343 
0.3073 

0.113 
0.3225 
0.1436 

0.3148 
0.1251 

CETlS'" v1 .8.7.16 

Std Dev 

0.775 
0.8686 

0.6145 
0.226 
0.645 

0.2872 
0.6297 

0.2501 

CV% 

13.0% 
15.57o/o 

11.66o/o 
4.1 Ofo 

10.78o/o 

5.19% 
10.78% 

5.59% 

%Effect 

0.0% 
6.38% 
11.58% 

7 .59o/o 
-0.38% 

7.22% 
2.01 o/o 
24.96% 

Analyst: __ _ 

PTBS Function 

Off [Y'=Y] 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-9542-5229 
Analyzed: 12 Nov-1511:22 

Total Dry Weight-mg Detail 

C·% Control Type Rep 1 
0 Negative Control 6.07 
1.5 6.83 
3 5.69 
6.1 5.72 
12.1 6.88 
24.2 5.49 
48.5 6.7 
97 4.38 

Graphics 

• • 
·-.Q • 
• 

• 

,. • 
• 

• 
• 

Endpoint: Total Dry Weight~mg 
Analysis: Nonlinear Regression 

Rep2 Rep 3 Rep4 
6.63 6.29 4.85 

4.9 5.49 5.1 
5.8 4.46 5.13 
5.59 5.19 5.53 
5.47 6.02 5.56 
5.72 5.77 5.14 
5.34 5.4 5.92 
4.25 4.83 4.43 

2P Exponential EV [Y=A'exp(log(0.5)'X/D)] 

,, 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-1511:26 (p 2 of 2) 
15872c 120-4167-2379 

Nautilus Environmental 

CETIS Version: CETlSv1.8.7 
Official Results: Yes 

• • 
• 

,, ,, 

• 

• 

• 

Analyst: __ _ 

• 

• 

• • 
• 
• 

• 
' s 

• 

'' 



Lemna minor Summary Sheet 

Client: \eCK Coa 1 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC - i)COS _ IJ\IS _ J.01<; - to· 26_ N 

October :1(,, QOIS 

Date Received: October '.l"f, ·20lS 

Sample Volume: 5 y. :ioL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: L!1\ l:l.S 

j0ll15 

Date Initiated: october 21 , 201s 

Start Date: roto~r :i.i , '20iS 

Set up by: _;J:.:li\J~--------

7-d No. of Fronds IC50 (95% CL): 1.1,.3 (3.q- 1.1,-'T) 5/L KC\ 

7-d No. Fronds ICSO Reference Toxicant Mean (2 SD Range): 4-::l (3.:< - S·S) CV(%): N -----
9/LKC\ 

Number of Fronds Orv Weicht 

Test Results: IC25 %(v/v) (95% Cll ') ll't )l'.l:'.j-

IC50 %1v/v\ 195% Cll ?qi- '7'1=t 

Reviewed by: Date reviewed: _ _;N_c_'"_'··_\ '1-'+/"'-r~"-,,,,---

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

iQCr,: cool 
LC - OCOS_ \Ill S .. -:J-c\S-lo.-1.6-1\l 

IS'iS't'l. 

0 1 2 

:l.S·D 2G-O :!'l .O 

0W :JIN Ml1 

Initial Water Quality 

:2'1'0 

Setup by: _J:.:IN~--------
Test Date: oct 2% ' :20\$ 

Test Species: -"'L"'em"'n"'a-"'m.:::in"'o'-r -------

> 8X Growth? (Y/N): '{ ( 2q frof\clS) 

Date Measured:_:Oc.:=1-.:___:i:_~_, _'2_0_t::::Sc._ ___ _ 

3 4 

2b-O ~J.P 

ow /;}., 

Aeration?: ?.O min 
--'----'== 

Nutrients 
added?: 'f ---

5 6 7 

2.b.o ::Lb.v ;;2.i i) 

Mtf ~1~1:1 Mt:i 

Adjusted Water Quality 

J(). 0 

Concentration Temperature (°C) pH Conductivity (µS) 

O(o (v'fll) DayO Day7 oayo Day7 Oh 

Control 
Ji.\-.0 2f,. '-3 i-3 C\.3 °'6b0 

(.<; .:ll\-. r; '2.\,. s 'i. J. q:1 ~bS 

'3. () :l.l\..S 21>'3 'g. '.l. C\.4- 'b(:,'6 

G-1 J.4-.0 2.b.') 'l·~ q.3 i=rs 
11. \ ::/\.\- .o 2hS i·:i q.:i. m 
:l4,. 2. J.4-. 0 %.<; "l · :J Cj.3 'ilS 
48-S J.S·O '2b.S 'l · ;)_ C\.s <1'10 
q-=r :lb. 0 '.2b.S ?:·O q.·2. ;oil\-

Initials Jl.N ::l\N JW 0\'\l J(/\) 

Instruments: Thermometer: CER - 4c Cond. Meter: _c:_· _-1.\-_____ pH meter: _,_P_\-\_-_;}. ____ _ 

Sample Description: ct ear-

~omments: 

Reviewed: ___ ,_,""j'-(;"-~~--------Date Reviewed: 

Version 1.3; Issued October 30, 2014 
Nautilus Environmental Company rnc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1ec1;< 
-'--;~~~~~~~~~~~ 

Sample ID: LC - DCDS. WS . 20117 -10 - :ic;,_ 1\1 
Work Order#: IS'l>"!'l 

~-'--'-~~~~~~~~~~ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

0 io ( VfV) Daya Day? 

A (, 122 
B (, 104 

coMto\ c b r~i 
D (, 104 
A b Cj9, 
B b i~'t 

I. '? c b ll l.\ 
D b ll;l 
A iO 120 
B h QJ. 

3~D c " Lf3 
D r; 'P 
A b q 
B b 'lb 

b. l c (, !DI.I. 
D b 110 
A (, y;: 
B (, C/I 

l2. 1 c b 10'1 
D lo qi 
A b 12S 
B f, II~ 

2l\. 2.. c b Es? 
D b cii 

Comments: 

Reviewed by: ,doo_..... 

Version 1.0 Issued June 26, 2006 

Abnormal Single· 
Yellow size 

Gibbosity 
fronds 

start Date: October :2% , 20(\; 

Termination Date: NOVeN\\:>e.r 4- , :20t<; 
Test set up by: -:JIN 

~~~~~~~~~~~~~~ 

Root Loss of 
destruction buoyancy Comments Initials 

,1!!\I 

' _, 

Date Reviewed: f,fo-.; · ( '1· /r \,,,.. 
I 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: iecl< 7'::--'-'-----------
S amp I e ID: LC - ()COS - llJS . :?OI<; ·to·· 26 .. c\I 

Work Order#: _l:.:S'-"'l...l.1-,.'2..'--------'---

Concentration Rep 
010 (Viv) 

A 
B 

\.\'I:· I? c 
D 
A 
B 

G\-=t c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: 

No. of fronds 

DayO 
(, 

(;, 

i;, 

(, 

h 
h 
h 
b 

·' /•1. '-.~J (.'rv-

Day7 

1:2?> 
13:2 
(,=t 
(01 
q'.:) 

~1s 

Qfl 

I Cb 

Version 1.0 Issued June 26, 2006 

Chlorosls Necrosis Abnormal Single 
Yellow 

size 
Gibbosity fronds 

)( 

Start Date: OC..1ol:Qr :2'b 
Termination Date: NOUel'i\ber 4-

, '2DlS 
' 20l'? 

Test set up by: -':.JN=--------------

Root Loss of 
destruction buoyancy Comments Initials 

,)'Al 

'" 

. 

Date Reviewed: {\fo J, \vi I ( ::-· 

Nautilus Environmental 



Client: 

Sample ID: 

·WO#: 

~ '·" 

O/o (~/\J) 

Corttroi 

! . '3 

3.0 

G·l 

12. \ 

:<4-. '2. 

4-i· s 

Comments: 

Reviewed by: 

... 
.. ·' 

7-d Lemna minor Weight Data Sheet 

LC - oco<;. W£- 2o:s. -iD. 2b.N 

IS'l>Of '2 

Start Date: October ;;!'6 ':2DiG 

Termination Date: t\ID\le\'4\ber 4- r 20li3 

Balance ID: Bal - 1 

.. m ·~:.,.:--·~)!:~~ \...,; 

DS - Bro;.un 

A I qqo.4'6 Cj cici. '+'~ :lli\I lo~ 'CJ, 

B d_ <lC\'l • I'> 1oos.sq 

c ~ <t-ffi·'T3 qlJio. lb 
D 4 IOIS. \b 102~.i,f\ 

A s ID3:j.. fS l 0 4-4-. 13-:l-
B (, 'Wi+. 1i G qi+. li).. 
c 1- IOOl\,.f>'l 1011. ioS" 
D 'l 9iq. 2S CJ C\::i-. '(,)... 
A q qq2. C\2 foOi. 'J:'.1-
B 10 ICJOi· 21 10ll:J.1'J 
c ll 1003 . q}. 0 :JIN IOI o. 'J3 
D !2 102,.. 53 10?,?,.qo 
A 13 1010. ;'6 IOH.¥ 
B 1\.\- '11:3.?;0 q)lq,i+1 
c 1S cti=t· qo qq tj. }!\-
D ib iOi"f-. 11- 102s.:i-1 
A rt iOOi · 'i'6 I ()l)"f. \lb 
B ii 100{,.21 fOi~-lf 
c i9 qb'l-· 40 CJi-b. ill 
D 2:) IOO'f . (,(:, 101 D. l)J.. 

A :2.\ \004-. 't?. 1014-. fol-
B 22 CfClQ • i'6 l)qq. b? 
c :;>;; IOOC\·Tb lO:io.-,.C\ 
D :2.L\- i01c;.3b iOl1.J.'i-
A 2S 102.'t-09 10?, b. '\- '6 
B Qb 1011. 'ib 1022.1+ 
c z:r 102&. "!32. w;i,o.ii 
D 256 iOOt; · '51+ 101?.i.J-1 -./ 

·.JGic Date Reviewed: 
I 

Version 1.1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

WO#: 

\~- "fdB': 

"' 
.... .. 

' . ' ·- ,,, -
O/o (V/V) 

ci::r 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

LC - DCOS _ ;i9r W>: - 20iS - ID-2i:> .. i'l 

Start Date: October <n , '2DlS 

Termination Date: NOl!eMbeC q. ' 20\S 

!SK'f:l OIN Balance ID: Bal - i 

=-~:,,' '!llfil• i. ·-,/ ·~ )'1' !If& . .. ·, .. ~~-~ ···~·--· ,--llllill -~~ : .. ''" '' ',., . ·""~-- ~.-.•";.. . ' ' . . . ~.~ "' . 
OS .. Brown 

A ;iq ioti-9i \O:lio. 0 2, J'iN /,•-111 

B 3D qq9.~q I cv=l . lf-0 
c 31 <:\C\0-43 Cj lf:\- . 'TD 
D 31. qqq. "f'.:f !C!D~. JI '/ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Date Reviewed: 

Version 1. 1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 

Test Code: 

12 Nov-1515:05 (p 1 of 2) 

15872d I 06-8567-3802 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 00-6851-6544 
Analyzed: 12 Nov-15 15:03 

Batch ID: 07-0870-2690 

Start Date: 28 Oct-15 

Ending Date: 04 Nov-15 

Duration: 7d Oh 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 48h (3.5 °C) 

Non~Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Frond Count 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

43DC467D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Model Function X Transform Y Transform Weighting Function 

2P Exponential EV [Y=A'exp(log(0.5)'X/D)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P"Value Decision{a:5°/o) 

5 -105.5 215.5 218 0.0047 Yes 1.588 2.508 o. 1937 Non-Significant Lack of Fit 

Point Estimates 

Level % 95o/o LCL 95%, UCL TU 95% LCL 95% UCL 

IC5 49.26 N/A 128.9 2.03 0.776 NA 
IC10 101.2 N/A 275.9 0.9883 O~lllC'l 
IC15 156. 1 N/A 458.4 2 NA 
IC20 214.3 N/A 677.5 NA ;qi- •(,{v/v} IC25 276.3 N/A 948 0.362 0, 1054 NA 
IC40 490.6 N(A 2958 0.2039 0.0338 NA 
IC50 665. N/A N/A 0. 1502 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%) 

A 102 3.811 94.56 109.5 26.77 <0.0001 Significant Parameter 
D 665.6 641.6 -591.8 1923 1.038 0.3078 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Model 328.9604 328.9604 1 1.146 0.2929 Non-Significant 
Lack of Fit 2447.415 407.9024 6 1.588 0. 1937 Non-Significant 
Pure Error 6163.5 256.8125 24 
Residual 8610.914 287.0305 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:5o/o) 
Variances Bartlett Equality of Variance 6.785 14.07 0.4516 Equal Variances 

Mod Levene Equality of Variance 1.095 2.423 0.3976 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9635 0.9338 0.3415 Normal Distribution 

Anderson-Darling A2 Normality 0.4477 2.492 0.2840 Normal Distribution 

Frond Count Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 111 98 132 8.185 16.37 14.75% o.oo;;, 
1.5 4 109.5 92 132 8.302 16.6 15. 16% 1.35% 
3 4 93.25 86 114 6.921 13.84 14.84%, 15.99o/o 
6. 1 4 91.75 80 104 5.573 11. 15 12.15% 17.34o/o 
12.1 4 89.25 81 103 4.802 9.605 10.76°/o 19.59% 
24.2 4 112.3 92 126 7.33 14.66 13.06% -1.13% 
48.5 4 99.75 61 126 14.46 28.93 29.0% 10.14% 
97 4 89.75 84 100 3.568 7.136 7.95% 19.14% 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: 

PTBS Function 

Off [Y'=Y] 

',J[.t.,,_._ 
QA. , I , 

lJ;;v., t0;_, l~ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-6851-6544 

Analyzed: 12 Nov-1515:03 

Frond Count Detail 

C~% Control Type Rep 1 
0 Negative Control 116 

1.5 92 

3 114 

6.1 85 
12.1 81 

24.2 119 

48.5 117 

97 86 

Graphics 

• • • • • • -"- ·-·-• • .• • 
•• 8 
• • 

<O' 

"' 
" 
" 
" • 

•• 
• ., . 

• ·!S ••• 

• • 

000-469-187-2 

·•--

• 

, .• 
• • 

• • 
• 

• 
• 

• 

Endpoint: 
Analysis: 

Rep 2 

98 

132 

86 

80 

88 

112 

126 

89 

Report Date: 

Test Code: 

12 Nov-15 15:05 (p 2 of 2) 

15872d I 06-8567-3802 

Frond Count 
Nonlinear Regression 

Rep 3 Rep 4 

132 98 

108 106 

87 86 

98 104 

103 85 

126 92 

61 95 

84 100 

2P Exponential EV [Y;A'exp(log(0.5)'XID)] 

" 

" 
• " 
I 

-2~ •• 

" 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• •• •• 

• 

• • • • 
•• 

~·~-~-~-~-~-~-~-~-~-~~ 
.)_, ,, 

R.onk!t> 

• • • 
•• 
e8 

• • • I 
• 

• • • • • • \ 

• 
• "~ 

CETIS'M v1.8.7.16 Analyst: ___ _ . -:Jij-lL 
QA .• " j ·( 

Ki :2i.:·· I Ci J 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-7555-3602 
Analyzed: 12 Nov-1515:04 

Batch ID: 

Start Date: 
07-0870-2690 

28 Oct-15 

Ending Date: 04 Nov-15 

Duration: 7d Oh 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 48h (3.5 "C) 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

Source: 

Station: 

43DC467D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

Report Date: 

Test Code: 

12 Nov-15 15:05 (p 1 of 2) 

15872d I 06-8567-3802 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y;A'exp(lo9(0.5)'X/D)] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 

6 -29.18 62.77 65.28 

Point Estimates 

Level 

IC5 
IC10 
IC15 
IC20 
IC25 
IC40 
IC50 

o/o 95% LCL 95o/o UCL TU 

154.6 N/A 1207 0.6468 
317.6 N/A 3452 0.3149 
489.9 N/A N/A 0. 
672.6 N/A N~0.1487 
867.2 N/A <?N/A 0.1153 
1540 ~ N/A 0.06494 
20~N/A N/A 0.04786 

Regression Parameters 

None None Normal {W=1] 

Optimize F Stat 

Yes 1.509 

95% LCL 95°/o UCL 

0.08287 
0 

NA 
NA 

NA 
NA 
NA 

NA NA 
NA NA 
NA NA 

Critical P-Value Decision(a:5°/o) 

2.508 0.2175 Non-Significant Lack of Fit 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%) 
A 

D 
8.042 
2089 

0.3481 7.36 8.725 23.1 <0.0001 
0.7681 

Significant Parameter 

Non-Significant Parameter 

ANOVATable 

Source 

Model 
Lack of Fit 

Pure Error 

Residual 

Residual Analysis 

Attribute 

7022 

Sum Squares 

0.222163 
19.97686 
52.93645 
72.91331 

Method 

-11670 

Mean Square 

0.222163 
3.329477 
2.205686 
2.430444 

Variances Bartlett Equality of Variance 

Distribution 
Mod Levene Equality of Variance 

Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 

4 

4 

4 

4 
4 
4 

4 

000-469-187-2 

Mean 

8.838 
8.528 
7.148 
7.42 
6.965 
9.327 
8.025 
7.58 

15850 

OF 
1 
6 
24 
30 

0.2975 

F Stat 

0.09141 
1.509 

Test Stat Critical 

6.998 14.07 
0.791 
0.9789 
0.2894 

2.423 
0.9338 
2.492 

P-Value 

0.7645 
0.2175 

P-Value 

0.4291 
0.6019 
0.7667 
0.6442 

Decision(a:5%) 

Non-Significant 

Non-Significant 

Decision(a:5%) 

Equal Variances 

Equal Variances 

Normal Distribution 

Norma! Distribution 

Calculated Variate 

Min 

7.44 
6.77 
6.37 
6.19 
5.98 
6.88 
4.56 
7.1 

Max 

10.43 
10.74 
8.65 
8.54 
8.79 
11.03 
10.28 
8.34 

Std Err 

0.6189 
0.8283 
0.5142 
0.4839 
0.6423 
0.8799 
1.258 
0.2746 

CETIS'" v1.8.7.16 

Std Dev 

1.238 
1.657 
1.028 
0.9678 
1.285 
1.76 
2.515 
0.5492 

CV% 
14.01% 
19.43o/o 
14.39o/o 
13.04% 
18.44% 

%Effect 

0.0% 
3.51% 
19.12°/o 
16.04% 
21.19% 

18.87% -5.54o/o 
31.34% 9.19% 
7.25% 14.23% 

Analyst: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-7555-3602 
Analyzed: 12 Nov-1515:04 

Total Dry Weight-mg Detail 

C-% Control Type 

0 Negative Control 

1.5 

3 
6.1 
12.1 

24.2 

48.5 
97 

Graphics 

• 

··-· 
. l 

''S. 

''! 
'·' 
'' 
'' 
,, 

'' 
i o.< • 

• • 

" 

• 

• 
• • 

• 

• 

• 
• 

Rep 1 

8.95 
6.77 

8.65 

7.61 
5.98 

9.95 
9.39 

7.1 

• 
• 

• 

• 

• 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

Rep2 Rep3 Rep4 

7.44 10.43 8.53 

10.74 8.03 8.57 

6.94 6.63 6.37 

6.19 7.34 8.54 
6.93 8.79 6.16 

9.45 11.03 6.88 
10.28 4.56 7.87 

7.61 7.27 8.34 

2P Exponential EV [Y;A'exp(log(0.5)'XID}] 

,, r 
'·" r 
'' 
>.O:.. 

• 
I 

I 0.0 

<.> 

-1.0 

·2.0 • 
·1,5 

-l.O 

,. 

'·' ,, 
>O 

• '·' 
.:! 0.0 ...................................... i °' • • 

• • • • 
-l.O O G : 

-l-S 

000-469-187-2 

., 

_,_, 

,. 
·l.5 

,. 
-J.$ 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-15 15:05 (p 2 of 2) 
15872d I 06-8567-3802 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

•• 
• 

• 

TotalDl'fW•IGh .. m~ 

• • 

i.l M 

• • .. 
• 
• 

Analyst:. ___ _ ..f!f,A. ~ 
QA: vv-~ 

i,,.f,,.._, //}_ ;,( 



Lemna minor Summary Sheet 

Client: 

Work Order No.: \'38,j-2. 

Sample Information: 

Sample ID: 

Sample Date: 

i..(_U:G_ \NS_ 2DIS-Ll>-21:>_N 

bc-\v'oer 2\,,;w\.5 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

\0::2.I I) 

lm pS 

Start Date: ____,O""c"':\y'-"bc"""r'-'7-.°"S=.i.,..:.;).::.O""I ':> __ _ 
Set up by: _ _;1',,.;il"'-"--------

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 'f,l ["J,,1- -t?,'J) 
q/L k:CI 

CV(%): /If 

Number of Fronds 

Test Results: 

Reviewed by: Date reviewed: __ l\J-"--c V'--'.-'2,q=1-(.u1 ,._( __ 
I 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



.. 

Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature {°C) 

DO (mg/L) 

pH 

Conductivity (pS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1QC1< COQ\ 

\..C- LC b _\f\] $_"),DIS_ 10,:cio_rJ 

IS'i!:"'\1. 

CfCC # l\C\0 

'T Clays 

4100 - llrC\So 

0 1 

:!S·D 2b.o 
:J\'\l :JIN 

Initial Water Quality 

J<;; 0 

\UY 

2 

'.ll c 
Ml! 

Setup by: JIN 

Test Date: Oct ·1i , 2DiS 

Test Species: Lemna minor 

> SX Growth? (Y/N): 

Date Measured: 

3 4 

2b·D 1).,o 

JIN A-. 

Aeration?: ?.O min ---'== 
Nutrients 
added?: 'f ---

'( (1.9 ffOC\clS) 

Oct :l'l; ' 20lS 

5 6 7 

20.1> 2b.O ):j-.D 

Mtl Ml:1 Mtl 

Adjusted Water Quality 

::is . :lb . o 

Concentration Temperature (°C) pH Conductivity (pS) 

Ofo (V(V) DayO Day7 DayO Day7 Oh 

Control 
JS. S ;;,. 0 '1:-'.l. "6· b iit.t 

(.<; :1.S·O %-0 i· \ 'l·S '8'gCj 

z.o Jt;.S '2.i:;.o i·a 'l·b CJ04-
G.i JS· S 2b-D t·2 '/>· s q23 

11.. \ JS·S 26.D 'l· 2 '%'·'1- Cj(,!f 

::ll\- .1. .:!S ·O 2b.O '6" '2. 'i?. 'l i04-'? 
41).S lS·D 2b.c 'l:· \ <;;. y; i\CJ1-
C\'1- :J.G·D 2(:,.0 i-o '%'. :::r ll\-'l:lt JIJ.i{; JIN 

Initials JW 0~\l :Jll\I :::n'\l <JIN 

Instruments: Thermometer: C!:{l. • !+ Cond. Meter: C-4- pH meter: pl{ -;:) 
--'-----~ ~'--~--~--

Sample Description: Cl €01 

~omments: 

Reviewed: ___ ·J~~l~~· =-------Date Reviewed: 
/ 

i'1 I 14. 
/ 

Version 1.3; Issued October 30, 2014 
Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: 1ecK 
--,~----------

Sam p I e ID: LC - LC S • IN£ . 201'7 -(0-2(;. r\I 

Work Order#: ..:lc::G..::t"l_,_'1-=----------

No. of fronds 
Concentration Rep Chlorosis Necrosis 

· 010 ( v(V) Daya Day7 

A b =1-\ 
8 (, 'in 

coMto\ c b 6~ 
D b ~4-
A (, (,() 

8 b '75 
\. s c (, :p, 

D b 5'1 
A iO qo 
B h E.\ 

3.D c b E.G 
D (, q2 
A fo ;qr4 
8 b 61 

G. ! c (, 62 
D " f,~ 
A (:, 'Tl 
8 b 6'1-

l'2. I c b "ll 

D fo ~ 'l 
A " • 'I 

8 (, (;:;g 
21.1,. ·2. c b ·q.(, 

D b 'Tb 

Comments: 

Reviewed by: 0(94~, 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow 

size 
Gibbosity 

fronds 

. 

. 

start Date: October :i.z , '.2.0lt; 

Termination Date: NOVeN\l>e.r 4 , :20\t; 
Test set up by:_O_IN _____________ _ 

Root Loss of 
destruction buoyancy Comments Initials 

JI Al 

,.,. 

ii ·c/•r" Date Reviewed: !°'IQ\) · f ( j I -.\ 
f 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: iec\< 
-'----'--~~~~~~~~~~ 

Sample ID: LC - LC S _ WS . 20\S - lO • 2G .. r\l 
Work Order#: IS'l'T2 

-~~~~~~~~~~~ 

No. of fronds 
Concentration Rep Ch1orosis Necrosis 

Ofo (V/V) DayO Day 7 

A c;, b(, 

B (, ~o 

'-*'"'" c r. i;c ·' 
D !o 69 
A (, ll-1 
B (, U9. 

C\"f c lo !lt; )( 

D (:, Sl )( 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: \,JG4.) .. 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow 

size 
Gibbosity 

fronds 

·')(_ 'i( 

"A x 
x 

Start Date: OC.tol:<ar :<'l 
Termination Date: NO\fertlber 4-

, 20\S 

' '201'? 
Test set up by:--'JN=--------------

Root Loss of 
destruction buoyancy Comments Initials 

.:Jt.N 

. 

'" 

Date Reviewed: f.Jov .. 1'1(/..(. 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

·WO#: 

:·.'·'.~ 
0/o (\1(\1) 

Co((tro\ 

1. '3 

3.D 

G-1 

12. I 

:<4-. ·2. 

4i-s 

Comments: 

Reviewed by: 

LC- lCS_ll\!G-10\S -i0-2b-t\I 

iS'l;;1-'1 

• ""1-"""' 

~~~-~~-l . . ',' 
--

LCS -R€ct 

A I 1000 . '2\ 

B :I_ q=tC\.C\1-
c ;i " IOOb. '66 

D 4 C\i'l ·'lb 
A s 1002. 21.\ 
B G qq~· oi 
c 'l- q"fit . "iO 

D 'l C\4:4- . 4-3 

A q q(,,3.~;; 

B 10 "HoO· 0\ 
c ll C\'12. 4\ 
D 12. qc;q · 13 

A 10 'NS· II 
B 14- q ii . '.?\6 4-
c 1S C('![ . '3.3 

D ib '1'F'f- · l't 
A !"t qq2. FT 
B ii C\9\:,. 0\; 

c IC\ 9%t .qi 
D ~ qqc;. OC\ 
A '.2\ qzt?. 1-S 
B '.22 99q.11) 
c :n, '1=R. 91 
D '.2l\- "1'b4 ·"fli-
A ~ qq(,.'bq 

B 1b qi2.30 
c T-1- iD2o · 31\-
D Zi; 10·111 • 24 

Version 1.1 Issued May 29, 2015 

Start Date: October :2'6 ' 20lG 

Termination Date: 1\10\lerl\ber 4 / :20\!:; 
Balance ID: Bal - 1 
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t'.\82.1'.l-
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om f-00.- I 0)4-. 1)'6 
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Date Reviewed: Nu v · i q / !~ 
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7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 
LC_ LC S- INS: - 2DiS -10 -2h-t\l 

!S't't:l 

Start Date: October ;;1Z , '20lS 

Termination Date: N0\181'11~1 'i- ' 20iS 

Balance ID: Bal - i 

~~!ii§ll.~~" 
0/0 (\l/V) LC'3 - Red{ 

.. ' . • 
" "' ' '·"::."'' ' 

A ;iq i002. l\-'3 IOD\o. 3 I ~!/\\ / i!/Jtl 

B 3D !018. !Jlo I 
c 31 ID·:;.o. %9 I 
D l'.i Si. -.:n, + 
A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

Comments: 

Reviewed by: Date Reviewed: lJ10'1}· i. 9 /rf: 
I 

Version 1.1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 01-2281-2372 Endpoint: 
Analyzed: 12 Nov-1516:26 Analysis: 

Batch ID: 07-0870-2690 Test Type: 

Start Date: 280ct-15 Protocol: 
Ending Date: 04 Nov-15 Species: 
Duration: 7d Oh Source: 

Sample ID: 09-9298-8395 Code: 
Sam pie Date: 260ct-15 Material: 
Receive Date: 27 Oct-1510:10 Source: 
Sample Age: 48h (2.5 °C) Station: 

Frond Count 
Nonlinear Regression 

Lemna Growth 
EC/EPS 1/RM/37 

Lemna minor 
CPCC#490 

3B2FCCEB 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Report Date: 

Test Code: 

12 Nov-1516:28 (p 1 of 2) 

15872e I 16-9540-5566 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Modified APHA 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Cumulative Log-Normal EV [Y=A'(1· <l>(log(XID)/C))] None None Normal [W=1] Off [Y'=Y] 

Regression Summary 

lters Log LL AICc BtC Adj R2 Optimize F Stat Critical P-Value Decision(a:So/o) 

12 -81.77 170.4 173.9 0.4981 Yes 0.9889 2.621 0.4451 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95%1 UCL 
IC5 54.7 NIA 79.1 1.828 1.264 NA 
IC10 63.81 N/A 89.53 1.567 1.117 NA 
IC15 70.8 N/A 95.3 1.412 1.049 NA 
IC20 76.9 NIA 98.7 1.3 1.013 NA 
IC25 82.54 60.52 100.9 1.211 0.9913 1.652 
IC40 ,98.68 8•rn3----~--+Bi3 O:ll833--T.177~ 

•(, (v/v) IC50 -~:JQ Q 86.78 1:l9.1 8.9182----4lcf.1-89----4-~#Jl7 >l1=t 
Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision(a:5°/o) 
A 65.79 1.68 62.5 69.08 39.16 <0.0001 Significant Parameter 
c 0.424 0.2804 -0.1256 0.9735 1.512 0.1413 Non-Significant Parameter 
D 109.9 12.34 85.68 134.1 8.902 <0.0001 Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:So/o) 
Model 2204.667 2204.667 1 32.77 <0.0001 Significant 
Lack of Fit 333.3015 66.6603 5 0.9889 0.4451 Non-Significant 
Pure Error 1617.75 67.40625 24 
Residua! 1951.052 67.27764 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 9.358 14.07 0.2279 Equal Variances 

Mod Levene Equality of Variance 4.675 2.423 0.0020 Unequal Variances 
Distribution Shapiro~Wilk W Normality 0.9536 0.9338 0.1825 Normal Distribution 

Anderson-Darling A2 Normality 0.4897 2.492 0.2251 Normal Distribution 

000-469-187-1 CETIS'" v1.8.7.16 Analyst: __ _ J&i>--
QA:_,_-,_r _ 

Flov t'1/f 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis 10: 01-2281-2372 Endpoint: Frond Count 
Analyzed: 12 Nov-1516:26 Analysis: Nonlinear Regression 

Frond Count Summary Calculated Variate 

Report Date: 

Test Code: 

12 Nov-15 16:28 (p 2 of 2) 

15872e 116-9540-5566 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% o/oEffect 

0 Negative Control 4 
1.5 4 

3 4 
6.1 4 
12.1 4 
24.2 4 
48.5 4 
97 4 

Frond Count Detail 

C-% Control Type Rep 1 

0 Negative Control 65 

1.5 54 

3 84 

6. 1 73 

12. 1 65 

24.2 65 

48.5 60 

97 36 

Graphics 

~ 
' 

60 Q.._. ___ .111. _ ---.,,_ 1i11 

• • 

"f 
' 

io r: 

"f " ·i . • • 
't • • 
• • • • 

:J:: 

000-469-187-1 

• 

• 
= 

" 

68.75 62 77 3.326 6.652 9.68% 0.0°/o 
60.75 53 69 4.211 8.421 13.86% 11.64% 

71.25 55 86 8.014 16.03 22.5% -3.64% 

61.5 55 73 4.133 8.266 13.44°/() 10.55% 
65.75 61 72 2.287 4.573 6.96°/o 4.36% 
66.75 62 70 1.974 3.948 5.91o/o 2.91% 
64 59 74 3.44 6.88 10.75% 6.91 Ofo 

40.5 36 45 1.936 3.873 9.56% 41.09o/o 

Rep 2 Rep 3 Rep4 

77 62 71 

69 67 53 

55 60 86 

55 56 62 

61 65 72 

62 70 70 

74 59 63 

42 39 45 

3P Cumulative Log-Normal EV [Y=A.(1-<D(log(X/D)/C))] 

• • 

• ••• 

• 

.,, 
• • • • 
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" • • 
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• • • • 
:: • . , • • 
• : • . ,, 

'" " " 
•rwdCo•ot 

CETIS'" v1.8.7.16 Analyst: QA: j6V._ 
. ' 

{0{ 0 \l · 1°1 /is. 



CETIS Analytical Report Report Date: 

Test Code: 

12 Nov-1516:29 (p 1 of 2) 

15872e 116-9540-5566 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 02-2025-7806 Endpoint: Total Dry Weight-mg CETIS Version: CET1Sv1.8.7 

Analyzed: 12 Nov-15 16:27 Analysis: Nonlinear Regression Official Results: Yes 

Batch ID: 07-0870-2690 Test Type: Lemna Growth Analyst: Mimi Tran 

Start Date: 280ct-15 Protocol: EC/EPS 1/RM/37 Diluent: Modified APHA 

Ending Date: 04 Nov-15 Species: Lemna minor Brine: 

Duration: 7d Oh Source: CPCC#490 Age: 7d 

Sample ID: 09-9298-8395 Code: 3B2FCCEB Client: Teck Coal 

Sample Date: 260ct-15 Material: Water Sample Project: 

Receive Date: 27 Oct-1510:10 Source: Teck Coal (TECK COAL) 

Sample Age: 48h (2.5 °C) Station: LC_LC5_WS_2015-10-26_N 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 

2P Exponential EV [Y=A •exp(log(0.5)'X/D)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:So/o} 
4 4.973 -5.533 -3.015 0.0335 Yes 0.4562 2.508 0.8334 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95°/o LCL 95% UCL 
IC5 54.38 N/A 117.9 1.839 0.8485 NA 
IC10 111.7 N/A 252.8 0.8952 O.;l.956~ ~e<.. 
IC15 172.3 N/A 411.6 0.5804•'' 0.243 NA 

>L/i--/,, (v;v) IC20 236.6 N/A 593.3 0.4227 0.1685 NA 
IC25 305 N/A 803:9 0.3279 0.1244 NA 

,, ' . J 
.. 

541.6 i':J/A--IC40 1772 0.1846 0.05643 NA 
IC50 ~31.42 3747 0.1361 0.02669 3.183 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision(a:5o/o) 
A 4.78 0.1205 4.543 5.016 39.66 <0.0001 Significant Parameter 
D 734.9 524.8 -293.7 1763 1.4 0.1717 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5o/o) 
Model 0.596286 0.596286 2.074 0.1602 Non-Significant 
Lack of Fit 0.883241 0.147207 6 0.4562 0.8334 Non-Significant 
Pure Error 7.743819 0.322659 24 
Residual 8.62706 0.287569 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Oecision(a:5%) 
Variances Bartlett Equality of Variance 8.895 14.07 0.2603 Equal Variances 

Mod Levene Equality of Variance 5.222 2.423 0.0010 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9807 0.9338 0.8198 Normal Distribution 

Anderson-Darling A2 Normality 0.2307 2.492 0.8348 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% 0/11Effect 
0 Negative Control 4 4.905 4.45 5.46 0.2118 0.4235 8.63% 0.0% 
1.5 4 4.492 3.82 5.09 0.2929 0.5859 13.04% 8.41% 
3 4 4.947 3.85 5.94 0.526 1.052 21.26°/o -0.87°/o 
6.1 4 4.62 3.78 5.37 0.3501 0.7001 15.15o/o 5.81% 
12.1 4 4.605 4.21 5.03 0.1678 0.3356 7.29% 6.12% 
24.2 4 4.888 4.65 5.2 0.115 0.23 4.71% 0.36% 
48.5 4 4.657 4.24 5.08 0.1716 0.3432 7.37% 5.05% 
97 4 4.28 3.86 4.78 0.2112 0.4224 9.87°/o 12.74% 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: 

PTBS Function 

Off [r=Y] 

QA: 
.J(j&__ 
l'Jol}- 1'11 d 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 Nov-15 16:29 (p 2 of 2) 

15872e I 16-9540-5566 

Nautilus Environmental 

Analysis ID: 02-2025-7806 
Analyzed: 12 Nov-1516:27 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 4.45 4.95 
1.5 4.2 5.09 
3 5.75 3.85 
6. 1 5.37 3.78 
12.1 4.21 4.57 
24.2 4.65 4.82 
48.5 4.67 5.08 
97 3.86 4.78 
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APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: IS~tl 

Sample Information: 

Sample ID: 

Sample Date: 

Li'._LCDSS LlC .. _ \"lj ~-:;tv\')-[D-)b_t-1 
f)(.,t).!i/Jc; 

Date Received: Oc± 2"1/lt.:J 
Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): ol 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date I nttiated: N DV ?,//$ 

72-h IC50 (95% CL): 

Test Results: 

IC25 %!vM 195% CL\ 

IC50 %1vfv\ 195% CU 

Reviewed by: 

Version 1.1; Modified October 21, 2014 

Start Date: __,0""C4t_,,::i.e:_-=t-µ/i..:.cli5::_ ___ _ 
Set up by: _ _,M"-Olw'T'--'/-"t""M""M,___ __ _ 

Alqal Growth 

?l\S.2.. 
/C)t;,].... 

Date reviewed: N CV - ( 'J / ( .!,.r-----'-''Y1'----

Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: __ ]f=c~l:(."'--------- Setup by: 

' 
sample ID: U-1-tj)S~i-((_ \NC, __ ) D 6-1°-;>b_ i-J 

Work Order No.: __ \,_S__,_~-"-''-\,__ ______ _ 

Test Date!Time: Db\- ~l /t7 @ ~ I bt+o~ 
Pseudokirchnerielfa subcapitata f\') tl Test Species: 

Culture Date: D ct;)'?, fi l:J Age of Culture: 4Jl Culture Health: 

Culture Count: 1 Zo~ 2 3ld- Average:~OOS- CultureCellDensity(c1): soo,S-x1cHC.U\S/l'1'\V 

v1 = 220,000 cells/ml x lDO m

9
1 = 1-:'Sd\Y\.__.-

(c1) -300 .. <;;x \0 cells/ml 

Time Zero Counts: I e 2 :;i.3 Average:__,?..::..;(::::);.;.:~·'----------
-~1~0_:")~_)(~1~0~4-'-_____ lnitial Density: #cellslmL+220 µLx10 µL= 9118 cei~l('()L No. of Cells/ml: 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temri r°C' l'Cl 

0 h Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

l-, I ;;n.o ::i '\' '7 2<.\-.~ )J;;_ O / ,/ v v JS,D 

1.11 -:+. \ a,?, 0 v- v ,_/ v 
3.v "t .). ;;:i-1.0 v .,.,,. / v---

b.O :::r .'?i .'.)?. Q v .,.,,. v v 

ii.Cl ::i .\;' c?~.o v ;./ v ....-

::13.~ ::i: l' :;J~.o v v ,/ 
v--

1+).b ~.o Jl,_o \ v ....-- ,_.... 
V' 

Dil?.l ~ .)... ;)? . 0 '"" -J; ,1 v- ,.,,. ,_/ v-. ' 
.. 

Initials Iii\ L\ Mtl l\f\ bi \\'Ill Mtl ~l\ll '\\(\ tl i\I\ 1:1 1l~L1 Mn 
Initial control pH: Well 1: ___ )=+:.._,_I ____ _ Well 2: __ i.::-c.ilc__ __ 

l-,L Well 2: ___ i-:..;':_'2_1.---" __ _ Final control pH; Well 1: ---------
Light intensity (lux"-): ___ l!-=_,_.._! OD='-------- Date measured: 0cfJ.j-/1t? 
Instruments: Thermome~te~r ___ 4-__ _ pH meter ___ 2-___ Light meter __ ~----

Sample Description"-: __ _,_,,_\R~lt=V--------------------------
Comments: 

Reviewed: Date reviewed: ____ t{_._'J_iJ_·· _( ')_,_./_{~~----

Version 1.2; Modified October21, 2014 Nautilus Environmental Compsny Inc. 



Client: 

Work Order #: 
Sample ID: 

%(v/v) 
Concentration 

Control 

I c 
' } 

3 i) 

b,D 

11. 01 

:11 91 

\,\-- ~ ' -t ' . 

°i'S ,1 .... 

Comments: 

Reviewed by: 

Pseudokirchneriefla subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

IP r L Start Date/Time: --"-''ot""·,1~-"('-'~.'""0"-fr,_.·1~__..,~""'"'111,,""='-:'.'.""":'"""·i.1 _____ _ 
J \:;'t,"t l Termination Date: --'<'-""'!:'-""'-"-lvl'-'-'.>-<.,..;._--'"'-'. Q"'"-r-'"-"-v-'-------

lL LcDSSiJ;,£__1NS,)<:;1S"-l 0-lb_rJ Test set up by: IAU /!;.. .N\ 
---~~~~-------~ 

Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A )lj ~41-1 

B ",, /-. 7 ' c '7: ) 
D AV , 
E )~ 

F ·'? ,.-, 
-?'-' 

G ?:J.. 
H '')'),,. 

A ~+ 
B \,C:. 

/ I 
c t;CI 
D bi; I 
A ";\- \, I 

' I 

B id0 
c ::iv 
D 61' 
A Oio 
B Set I 
c 8],,. 
D )Z50 
A qi 
B qc1 
c q'J 
D llO 
A C\ b 
B i02. 

c \ I I 
D lD3 

A !I '1 
B i () :i- I 
c ' i •J 1 

D l I"' ' I 
A ll'f I 
B tl 1~ 
c iO~ 
D i[t> 

Date Reviewed: <Uo v · (Gf 1 ( l,-
--------'+-'------~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 27-0ct-15 @ 1640h 

WO#: 15871 Termination Date: 30-0ct-15 @ 1640h 
Sample ID: LC_LCDSSLCC_WS_2015-10-26_N 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9318.182 

% v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 10

4
) 

cell/ml 
Control A 29 29 28.1 mean 29.8 

B 33 33 32.1 SD 1.488048 

c 31 31 30.1 CV 4.990404 

D 30 30 29.1 
E 29 29 28.1 
F 30 30 29.1 
G 32 32 31.1 
H 32 32 31.1 

1.5 A 64 64 63.1 
B 65 65 64.1 
c 59 59 58.1 
D 65 65 64.1 

3 A 76 76 75.1 
B 69 69 68.1 
c 70 70 69.1 
D 67 67 66.1 

6 A 90 90 89.1 
B 84 84 83.1 
c 82 82 81.1 
D 86 86 85.1 

11.9 A 98 98 97.1 
B 99 99 98.1 
c 95 95 94.1 
D 110 110 109.1 

23.8 A 96 96 95.1 
B 102 102 101.1 
c 111 111 110.1 
D 103 103 102.1 

47.6 A 119 119 118.1 
B 107 107 106.1 
c 110 110 109.1 
D 115 115 114.1 

95.2 A 124 124 123.1 
B 114 114 113.1 
c 104 104 103.1 
D 110 110 109.1 



CETIS Analytical Report Report Date: 03 Nov-15 16:13 (p 1 of 2) 

15871a 114-9570-2158 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-4934-4653 
Analyzed: 03 Nov-1516:12 

Batch ID: 

Start Date: 

03-2153-9277 

27 Oct-15 16:40 

Ending Date: 30 Oct-1516:40 

Duration: 72h 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 41h (2.5 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

Source: 

In-House Culture 

507855FO 

Water Sample 

Teck Coal (TECK COAL) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Station: LC _LCDSSLCC _ WS _2015· 10-26 _ N 

Seed Resamples Exp 95% CL Method 

431451 200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision{a:So/o} 
Control Trend Mann-Kenda!! Trend 0.9087 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95'Yo LCL 95% UCL 
IC5 >95.2 NIA NIA <1.05 NA NA 
IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
IC50 >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CVo/o %Effect 
0 Negative Control 8 29.75 28 32 0.5261 1.488 5.0% 0.0% 
1.5 4 62.25 58 64 1.436 2.872 4.61o/o -109.2°/o 
3 4 69.5 66 75 1.936 3.873 5.57°/o -133.6% 
6 4 84.5 81 89 1.708 3.416 4.04% -184.0% 
11.9 4 99.5 94 109 3.279 6.557 6.59% -234.5°/o 
23.8 4 102 95 110 3.082 6.164 6.04% -242.9% 
47.6 4 111.8 106 118 2.658 5.315 4.76o/o -275.6% 
95.2 4 112 103 123 4.203 8.406 7.51% -276.5% 

Cell Yield Detail 

c-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep 7 Reps 
0 Negative Control 28 32 30 29 28 29 31 31 
1.5 63 64 58 64 
3 75 68 69 66 
6 89 83 81 85 
11.9 97 98 94 109 
23.8 95 101 110 102 
47.6 118 106 109 114 
95.2 123 113 103 109 

000-469-187·1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-4934-4653 
Analyzed: 

Graphics 

000-469-187-1 

03 Nov-1516:12 

... _ .... -, 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

.. . 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:13 (p 2 of 2) 

15871a I 14-9570-2158 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-6907-1498 

Analyzed: 03 Nov-15 16:12 

Batch ID: 03-2153-9277 

Start Date: 27 Oct-1516:40 

Ending Date: 30 Oct-15 16:40 

Duration: 72h 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 41h (2.5 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control VS C-0/o 
Negative Control 1.5* 

Auxiliary Tests 

Attribute 

3• 
6' 
11.9' 

23.8' 

47.6' 

95.2' 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Contra! vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

In-House Culture 

507855FO 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC _LCDSSLCC _ WS _2015-10-26 _ N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

10.93 2.526 7.511 10 <0.0001 

13.37 2.526 7.511 10 <0.0001 

18.42 2.526 7.511 10 <0.0001 

23.46 2.526 7.511 10 <0.0001 

24.3 2.526 7.511 10 <0.0001 

27.58 2.526 7.511 10 <0.0001 

27.66 2.526 7.511 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.9087 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 33407.55 4772.508 7 202.5 
Error 660 23.57143 28 
Total 34067.55 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 14.42 18.48 0.0442 
Distribution Shapiro-Wilk W Normality 0.9636 0.9166 0.2772 

Cell Yield Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Median 
0 Negative Control 8 29.75 28.51 30.99 29.5 
1.5 4 62.25 57.68 66.82 63.5 
3 4 69.5 63.34 75.66 68.5 
6 4 84.5 79.06 89.94 84 
11.9 4 99.5 89.07 109.9 97.5 
23.8 4 102 92.19 111.8 101.5 
47.6 4 111.8 103.3 120.2 111.5 
95.2 4 112 98.62 125.4 111 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:13 (P 1 of 2) 

15871a 114-9570-2158 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coar 

Project: 

PMSD NOEL LOEL TOEL TU 

25.2% <1.5 1.5 NA >66.67 

P-Type Decision(a:5%} 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:S°lo) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal ·Variances 

Normal Distribution 

Min Max Std Err CV0/o 0/oEffect 

28 32 0.5261 5.0% 0.0% 

58 64 1.436 4.61% -109.2% 
66 75 1.936 5.57°/o -133.6% 

81 89 1.708 4.04% -184.0% 
94 109 3.279 6.59% -234.5% 
95 110 3.082 6.04% -242.9% 
106 118 2.658 4.76% -275.6o/o 
103 123 4.203 7.51% -276.5% 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-6907-1498 
Analyzed: 03 Nov-15 16:12 

Cell Yield Detail 

C-% Control Type Rep 1 
0 
1.5 

3 

Negative Control 28 

6 
11.9 

23.8 

47.6 

95.2 

Graphics 

:r 
l ~ 
' " " 

• 

000-469-187-1 

63 

75 

89 

97 

95 

118 

123 

, .• 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep2 Rep 3 Rep4 Reps 

32 30 29 28 

64 58 64 

68 69 66 

83 81 85 

98 94 109 

101 110 102 

106 109 114 

113 103 109 

" ( " . 

"' •S.l 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:13 (p 2 of 2) 

15871a 114-9570-2158 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Rep 6 Rep7 Rep 8 

29 31 

• 

31 

• • 

• 
• 

Analyst: __ _ 

• 

QA00{L 
i,/,.,,, i0 i/J. 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: \S\S]-\ 

Sample Information: 

Sample ID: l.L-PC( _~~~ ...)-0\':)-ID-}b_ N 
Sample Date: ~lt).1,/Ji.7 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

Start Date:--'O""c.t4-'::i.:...1'w.d.:..;llJ'-----

Set up by: _ _11'111'!.!.lw:T_,/-"'t"'M'-"M'-----

72-h IC50 Reference Toxicant Mean and Range: Q8.'S ( llo,l.-SO, I )J..ig/L ln CV(%): __ 3_J.... ___ _ 

Test Results: Alaal Growth 

IC25 %1vM 195% CU '>llS,2-
IC50 %1vM 195% CL\ )l\S.2-

Reviewed by: Date reviewed: __ ,:.A....:12:....· v,_'_· _1:.....·c
4
'i l_.

1.::fJ._./ __ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: __ Jf...,.,,CaK,,__ _______ _ 

Sample ID: i-('._i)(_ 1-~'\-~OjS'-10--Jb-"-i 

Work Order No.: _ ___,\ t;-'-"?;._:i'._. \'--------

Culture Date: Dct s)? 6 IJ Age of Culture: 

1 ).%<1 2 3)) .. 
I 

Culture Count: Average: j iSt, \::) 

v1::: 220,000 cells/ml x 1 \)\) ml 

(c1) -;iU\l .S 1<.1v'f 

Time Zero Counts: 1i 2 86 

Setup by:. 

Test Date/Time: 

Test Species: 

Dcl '.)]- /i7 @ ~ lb~h 
Mt\ 

Pseudokirchneriefla subcapitata 

4& Culture Health: 

Culture Cell Density (c1): °3t;ll s· 1< to '-I' cdls /ml 
= '=f,?J).l'/\L 

cells/ml 

Average: D S 

No. of Cellsfml: ----';Jo='-' S-'---'l<.-'-11>_'1-_· ____ Initial Density: # cells/ml+220µLx10 µL= 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp (°C f'Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

~ .\ )3.0 )4') ;i.lt '5 ).t; .0 )S.c:> ./ v v 
Lt?' 4- .1 >Ji:o t / .,,-- ../ v 

3.v -::+ '\ J.7,. v ' I v v v v 

b.D =1.~ '2.3-. D l I v- '-"" 
v v-

i I. C\ 1.+ ):j_D v ,,..- v v 

.::i~.b' =t.b .);), b I v ,__- v v-
I 

1.\-1-.b 1.9 )~.D v v .....---,_..... 

DJl?.l h .). )~ c , ,1 v w -,/ 
,/ v' ,__.. 

Initials Mt\ 1\1\D. lJ\ t) ~.~ tl n~tl IV\ ll ~"\b ~"\tl Mr\ MCI 
' 

Initial control pH: Well 1: -:::\- . \ 
----'-'--'----~ 

Well2: l.1 

Final control pH: Well 1: ___ +~'-'--____ _ Well 2: -:'.\- .""2.--' 

Light intensity (lux)~: ----'\.(d"'-C;::.·_,O,.__ _____ _ Date measured: oct-R /111 
4-Instruments: Thermometer =----- pH meter 2- Light meter'---'-----

Comments: 

Reviewed: 
~,,., .' 

r.:__}\Jfl.L Date reviewed: __ ~t,~!V~v_'· o--__ ( _l{,"-/_/'-~-· ~--
1 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

l. l1 

3. b 

1:,,0 

JI .0 

~;.3 

!.ft,-\, 

~l:j .2-

Comments: 

Reviewed by: 

Pseudokirchnerielfa subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

]".pC,t. Start DatefTime: tJcl ;;)} // t:; (cJ i 0\;bl, 
b-C. ~" I mc1 l S?iil Termination Date: DC(J,-o/[) @ i lo5t h 
1-Ll>ClrL"~-d-015-i<>·)LrJ Test set up by: __ -'-'M!..':l1'-'--·----------

Rep Count 1 .Count 2 Count 3 Count4 Comments Initials 
A ~\ MJ 
B ?-i---
c '31? 
D ?( 
E ?\ 
F ~:2-
G 2'1 
H 1. I 

A i?'il I 
B bo 
c 11-=t 
D l; I) 

A 1if-
B ~ 
c b't 
D bb 
A ~s 
B =fl-, 
c ~'.l 

D ::i 2> 
A i.lt:i 
B ~b 
c '13 
D °ID 
A ic% 
B l \51) I 
c 1 1-:+ 
D 11D 
A \)';j I 
B \J,") 
c \1\, 
D \::t?:i 
A 12- I I 

' B \ 14' I c \ l <g \ 
D \:>\) 

Version 1.0 Modified May 8, 2008 · Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Datemme: 27-0ct-15 @ 1650h 

WO#: 15871 Termination Date: 30-0ct-15@ 1650h 

Sample ID: lC_DC1_WS_2015-10-26_N 
Initial Cell Density: 9318 cell/ml 205000 

0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9318.182 

% v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 31 31 30.1 mean 30.6 

B 32 32 31.1 SD 1.690309 
c 35 35 34.1 CV 5.529634 
D 31 31 30.1 
E 31 31 30.1 
F 32 32 31.1 
G 29 29 28.1 
H 31 31 30.1 

1.5 A 58 58 57.1 
B 60 60 59.1 
c 57 57 56.1 
D 50 50 49.1 

3 A 74 74 73.1 
B 70 70 69.1 
c 64 64 63.1 
D 66 66 65.1 

6 A 85 85 84.1 
B 76 76 75.1 
c 82 82 81.1 
D 73 73 72.1 

11.9 A 95 95 94.1 
B 86 86 85.1 
c 93 93 92.1 
D 90 90 89.1 

23.8 A 108 108 107.1 
B 100 100 99.1 
c 117 117 116.1 
D 110 110 109.1 

47.6 A 128 128 127.1 
B 135 135 134.1 
c 126 126 125.1 
D 123 123 122.1 

95.2 A 121 121 120.1 
B 117 117 116.1 
c 118 118 117.1 
D 120 120 119.1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-4935-7833 
Analyzed: 03 Nov-15 16:16 

Batch ID: 19-9937-6694 

Start Date: 27 Oct-15 16:50 

Ending Date: 30 Oct-1516:50 

Duration: 72h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

SampteAge: 41h (2.5 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 
1457012 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 . >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 30.5 
1.5 4 55.25 
3 4 67.5 
6 4 78 
11.9 4 90 
23.8 4 107.8 
47.6 4 127 
95.2 4 118 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 30 31 
1.5 57 59 
3 73 69 
6 84 75 
11.9 94 85 
23.8 107 99 
47.6 127 134 
95.2 120 116 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

650829F4 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Report Date: 

Test Code: 

03 Nov-1516:16 (p 1 of 2) 

15871b I 09-6884-8943 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%1} 
0.2202 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% °loEffect 

28 34 0.5976 1.69 5.54% 0.0°/() 
49 59 2.175 4.349 7.87% -81.15% 
63 73 2.217 4.435 6.57()k -121.3o/o 
72 84 2.739 5.477 7.02% -155.7% 
85 94 1.958 3.916 4.35()/o -195.1% 
99 116 3.497 6.994 6.49% -253.3% 
122 134 2.55 5.099 4.02% -316Ao/o 
116 120 0.9129 1.826 1.55% -286.9% 

Rep3 Rep4 Reps Rep6 Rep 7 Rep 8 
34 30 30 31 28 30 

56 49 

63 65 

81 72 

92 89 

116 109 

125 122 

117 119 

CETIS'" v1.8.7.16 '1lrk 
J.J:nt. ifA/J,/ 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-4935-7833 Endpoint: Cell Yield 
Analyzed: 03 Nov-15 16:16 Analysis: Linear Interpolation {ICPIN) 

Graphics 

,. -

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:16 (p 2 of 2) 

15871b I 09-6884-8943 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis 10: 16-5476-7242 

Analyzed: 03 Nov-15 16:16 

Batch ID: 19-9937-6694 

Start Date: 27 Oct-15 16:50 

Ending Date: 30 Oct-1516:50 

Duration: 72h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 41h (25°C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-0/o 

Negative Control 1.5* 

Auxiliary Tests 

Attribute 

3• 
6' 
11.9* 

23.8' 

47.6' 

95.2' 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchnerie!!a subcapitata 

Source: In-House Culture 

Code: 650829F4 

Material: Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

9.503 2.526 6.58 10 <0.0001 

14.21 2.526 6.58 10 <0.0001 

18.24 2.526 6.58 10 <0.0001 

22.84 2.526 6.58 10 <0.0001 

29.66 2.526 6.58 10 <0.0001 

37.05 2.526 6.58 10 <0.0001 

33.6 2.526 6.58 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.2202 

ANOVA Table 

Source Sum Squares Mean Square 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

40678.72 

506.5 

41185.22 

Test 

5811.246 

18.08928 

Bartlett Equality of Variance · 

S hapiro-Wi!k W Normality 

C-% Control Type Count Mean 
0 Negative Control 8 30.5 
1.5 4 55.25 
3 4 67.5 
6 4 78 
11.9 4 90 
23.8 4 107.8 
47.6 4 127 
95.2 4 118 

000-469-187-1 

Test Stat 

11.21 

0.989 

95% LCL 

29.09 

48.33 

60.44 

69.28 

83.77 

96.62 

118.9 

115.1 

OF F Stat 

7 321.3 

28 

35 

Critical P-Value 

18.48 0.1297 

0.9166 0.9720 

95% UCL Median 

31.91 30 

62.17 56.5 

74.56 67 
86.72 78 

96.23 90.5 
118.9 108 
135.1 126 
120.9 118 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:17 (P 1 of 2) 

15871b I 09-6884-8943 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

21.6% <1.5 1.5 NA >66.67 

P-Type Decision{a:5%} 

CDF Significant Effect 

CDF Significant Effect 

CDF Sign'rficant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5o/o} 

Non-significant Trend in Controls 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Decision{a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV0/o 0/oEffect 

28 34 0.5976 5.54% 0.0% 

49 59 2.175 7.87% -81.15% 
63 73 2.217 6.57% -121.3% 

72 84 2.739 7.02% -155.7% 
85 94 1.958 4.35% -195.1% 
99 116 3.497 6.49% -253.3% 
122 134 2.55 4.02o/o -316.4% 
116 120 0.9129 1.55% -286.9% 

Analyst: __ _ dl~ QA: 
i . 11- ' r / .i _,.,.-... \J ,1\, _ t '1, ,J 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 16-5476-7242 
Analyzed: 03 Nov-15 16:16 

Cell Yield Detail 

C-% Control Type Rep 1 

0 

1.5 

3 

Negative Control 30 

6 
11.9 

23.8 

47.6 

95.2 

Graphics 

,. 

''" 

,. 

000-469-187-1 

57 

73 

84 

94 

107 

127 

120 

'·' 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep 2 Rep3 Rep4 Rep 5 

31 34 30 30 

59 56 49 

69 63 65 

75 81 72 

85 92 89 

99 116 109 

134 125 122 

116 117 119 

8 

CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

03 Nov-15 16:17 (p 2 of 2) 

15871 b I 09-6884-8943 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 

31 28 30 

• 
• 

• 
•• 

o.s '·' \,> 
,, 

Analyst: __ _ QA J(}/1.1.._ 
/"'!nil 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: \5\'\tl 

Sample Information: 

Sample ID: 

Sample Date: 

\.-C _ F£[::&j)[ _\/'i~ ;i-o\$ - 10-}b_ j\j 
l:\Lt).h(Jc:; 

Date Received: Oct 11//1.'j 
Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: NOV?,//$ 

72-h JC50 (95% CL): 

Start Date: _0\L!C4j:-''.)."'-l'-1,l-'fl-"S' ____ _ 
Set up by: _ _,\V\"-.lw--r_,/-"'t;,,,M.!..'..M'-----

72-h ICSO Reference Toxicant Mean and Range: ;>Z,S (1b,l.-SO,1 J ;qL CV(%): 3 2 
:t-n 

Test Results: Ala al Growth 

IC25 %1vM 195% CU :;:iqc;,2-
IC50 %<v!v\ 195% Cl\ /qt;.'-

Reviewed by: Date reviewed: _--'fj_' _o_v_' _· _1q_,_·+;_
1 

f_.1,_,,--_ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells Im L: 

Concentration 

0/o(v/v) 

Control 

1.11 
3.u 
b.D 
ii- C\ 
;r;;. b' 
1.\--).b 

°ii? .J... 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: MlT{~Mfv\ 
LC.- fRDS pc,_.,, __ >oi>-1-0-:ib_f\\ Test Date/Time: Dt,\- d-J Al?'@ 1%x>h i l)-0~ 

Ml-1 
JCJ 1-=t-I Test Species: Pseudokirchneriella subcapitata 

Age of Culture: 4d Culture Health: 

Average: ~\)\) J; Culture Cell Density (c1): 

v1 = 220,000 cells/ml x jtr'O ml = f, 6'2-ml 
(c1) 30\J,5 )l\t't cells/ml 

Average: ---'.)"'--'D'-'''-'S"---------

q ?i % ee1~ /1YJL # cellsfmL + 220 µL x 10 µL = 

l ~ 2 ')~ 

___ J_D-'-1"5°'-')<.~\ _ti_'f _____ lnitial Density: 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

DH Temo (°C l'Cl 

0 h Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

'!f. I '.2,, 0 J'\-.S .l!f.S )l:j,-0 )C).O ./ v v v 

:i .1-- '.:1'3. 0 ./" v v v 

-=t ,!J J~.o v v ../ v 

::t.+ )::\ "' v ./ 
...... 

'· V'" 

1-. l:j' ').1.'0 v V' v ......-

1-. lo •1 0 / ~ .....-,,, . ......-

~-- Pl ')'l, ."' ·1 l/ ~ 
v v 

~.I ).J:i. \) v / '/ w t/ v ~ v 

'~~'<1 \I\;\ l1 fl'\ tl Mtl Mt\ Mtl \\,\ tl Ii\~ tl 'IJ\\J 11\1\ tl 

Initial control pH: Well 1: '1 ~ \ Well 2: -=!- I ---------
Fin a J control pH: Well 1: ___ :;i-...J· _,;,'.:::-:2----c_ ___ _ 

Light intensity (lux~): ____ lf-e8'o'-"""-------
Instruments: Thermome~te"-r---4-'----

Comments: 

Reviewed: 

Version 1.2; Modified October 21, 2014 

Well2: -;:t")...-

Date measured: oct-4 /il:;J 

pH meter ___ 2-___ Light meter'----'-----

JI. I" d ·.,'Ci//',,,Date reviewed: __ _,N_:._:v_v::__•!....!.,ll-'-'-,..\"'---

/ 

Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%1v/v) 

Concentration 
Control 

I . liJ 

3. l) 

l:,.o 

11.<1 

J3.~ 

11-t.~ 

~l] ,::L 

Comments: 

Reviewed by: 

Pseudokirchnerie//a subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

]fck Start Datemme: bcl ;;,1 /l~@ 10.:iob 
>t fpg<;i)C;>''1 hdrj Termination Date: ()(t;,o/f; (&l \(o:Ybi'\ 
\..(_ f'RD.<:IX,_V'l)_)CIS-LD-}~N Test set up by: ---'-'MC>Jt::..!~-·----------

Rep Count 1 .Count 2 Count 3 Count4 Comments Initials 

A '.). 'l 1\11 ri 
B o:i.. 
c ?,D 
D 1q 
E 30 
F ::, \ 
G ~o 

H 2q 
A '5 j) 
B I?') 
c "'" D \::.?, 
A =\4-
B 1-"l 
c blJ 
D b"f 
A '.1'0 
B l:t 
c :i-i::; 
D bb 
A lib 
B <() tj.-
c (Q 

D 'b 
A \Qlo 
B 10<.f-
c 10$ 
D '1'ti 
A \ 1'11 
B I O\o 
c 11 I 
D I l '2-
A 11 'Ii 
B \'2-\ 
c \ \'1 
D \ 1"':!-

Version 1.0 Modified May 8, 2008 . Nautilus Environmental 



Pseudokirchnerief/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 27-0ct-15 @ 1620h 

WO#: 15871 Termination Date: 30-0ct-15@ 1620h 
Sample ID: lC _FRDSDC_ WS_2015-10-26_N 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9318.182 

% v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 29 29 28.1 mean 29.1 

B 32 32 31.1 SD 1.069045 

c 30 30 29.1 CV 3.677715 
D 29 29 28.1 
E 30 30 29.1 
F 31 31 30.1 
G 30 30 29.1 
H 29 29 28.1 

1.5 A 50 50 49.1 
B 55 55 54.1 
c 50 50 49.1 
D 53 53 52.1 

3 A 74 74 73.1 
B 75 75 74.1 
c 65 65 64.1 
D 67 67 66.1 

6 A 70 70 69.1 
B 77 77 76.1 
c 75 75 74.1 
D 66 66 65.1 

11.9 A 96 96 95.1 
B 84 84 83.1 
c 90 90 89.1 
D 86 86 85.1 

23.8 A 106 106 105.1 
B 104 104 103.1 
c 105 105 104.1 
D 98 98 97.1 

47.6 A 118 118 117.1 
B 106 106 105.1 
c 111 111 110.1 
D 112 112 111.1 

95.2 A 118 118 117.1 
B 121 121 120.1 
c 119 119 118.1 
D 117 117 116.1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-8201-4006 
Analyzed: 03 Nov-1516:19 

Batch ID: 

Start Date: 

04-9241-0522 

27 Oct-1516:20 

Ending Date: 30 Oct-1516:20 

Duration: 72h 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 40h (2.5 'C) 

Linear Interpolation Options 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 
Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

3FOE1C05 

Water Sample 
Teck Coal (TECK COAL) 

LC _FRDSDC _ WS _2015-10-26 _N 

Report Date: 

Test Code: 

03Nov-1516:20(p1 of 2) 

15871c 121-1219-7502 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 
Age: 4d 

Client: Teck Coal 
Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 718437 200 

Residual Analysis 

Attribute Method 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA N/A <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA N/A <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
ICSO >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 29 
1.5 4 51 
3 4 69.25 
6 4 71 
11.9 4 88 
23.8 4 102.3 
47.6 4 110.8 
95.2 4 117.8 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 
0 Negative Control 28 31 
1.5 49 54 
3 73 74 
6 69 76 
11.9 95 83 
23.8 105 103 
47.6 117 105 
95.2 117 120 

000-469-187-1 

Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision{a:5%) 

0.4937 Non-significant Trend in Controls 

95% LCL 95°/o UCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 
28 31 0.378 . 1.069 3.69% o.001o 
49 54 1.225 2.449 4.8°/o -75.86°/o 
64 74 2.496 4.992 7.21°/o -138.8% 
65 76 2.483 4.967 7.0% -144.8% 
83 95 2.646 5.292 6.01% -203.4% 
97 105 1.797 3.594 3.52°/o -252.6% 
105 117 2.462 4.924 4.45% -281.9% 
116 120 0.8539 1.708 1.45% -306.0% 

Rep3 Rep4 Reps Rep6 Rep7 Rep 8 
29 28 29 30 29 28 
49 52 

64 66 

74 65 

89 85 

104 97 

110 111 

118 116 

CETIS™ v1.8.7.16 Analyst: __ _ QA: JCrf.L. ,
1 

, 
N,-, .. ,_ fq 1. 1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-8201-4006 Endpoint: Cell Yield 
Analyzed: 03 Nov-15 16:19 Analysis: Linear lnlerpolation (ICPIN) 

Graphics 

-·---® 
-f>-. -

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-1516:20 (p 2 of 2) 

15871c [ 21-1219-7502 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-7775-1414 

Analyzed: 03 Nov-1516:19 

Batch ID: 04-9241-0522 

Start Date: 27 Oct-15 16:20 

Ending Date: 30 Oct-1516:20 

Duration: 72h 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 40h (2.5 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-°!o 

Negative Control 1.5* 

Auxiliary Tests 

Attribute 

3• 

5• 
11.9' 

23.8' 

47.6' 

95.2' 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 
Material: 

In-House Culture 

3FOE1C05 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

9.765 2.526 5.692 10 <0.0001 

17.87 2.526 5.692 10 <0.0001 

18.64 2.526 5.692 10 <0.0001 

26.19 2.526 5.692 10 <0.0001 

32.51 2.526 5.692 10 <0.0001 

36.29 2.526 5.692 10 <0.0001 

39.39 2.526 5.692 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.4937 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

35475.22 

379 

35854.22 

Test 

5067.889 

13.53571 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

C-% Control Type Count Mean 

0 Negative Control 8 29 
1.5 4 51 
3 4 69.25 
6 4 71 
11.9 4 88 
23.8 4 102.3 
47.6 4 110.8 
95.2 4 117.8 

000-469-187-1 

Test Stat 

15.17 

0.9777 

95o/o LCL 

28.11 

47.1 

61.31 

63.1 

79.58 

96.53 

102.9 

115 

DF F Stat 

7 374.4 

28 

35 

Critical P-Value 

18.48 0.0339 
0.9166 0.6663 

95% UCL Median 

29.89 29 

54.9 50.5 

77.19 69.5 

78.9 71.5 

96.42 87 

108 103.5 
118.6 110.5 

120.5 117.5 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:20 (p 1 of 2) 

15871c I 21-1219-7502 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
19.6o/o <1.5 1.5 NA >66.67 

P-Type Decision(a:5%) 

CDF Slgnificant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Oecision(a:5%) 

Non-significant Trend ·in Controls 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Oecision(a:1o/o) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CV0/o 0/oEffect 

28 31 0.378 3.69% 0.0% 

49 54 1.225 4.8% -75.86% 

64 74 2.496 7.21% -138.8% 

65 76 2.483 7.0% -144.8% 

83 95 2.646 6.01% -203.4% 
97 105 1.797 3.52°/o -252.6% 

105 117 2.462 4.45°/o -281.9% 
116 120 0.8539 1.45% -306.Q 0/o 

Analyst. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-7775-1414 
Analyzed: 03 Nov-15 16:19 

Cell Yield Detail 

C-% Control Type Rep 1 

0 
1.5 

3 

Negative Control 28 

6 

11.9 

23.8 

47.6 

95.2 

Graphics 

.,, r 

.. r . 

000-469-187-1 

49 

73 

69 

95 

105 

117 

117 

E3 

... 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep2 Rep 3 Rep4 Rep 5 

31 29 28 29 

54 49 52 

74 64 66 

76 74 65 

83 89 85 

103 104 97 

105 110 111 

120 118 116 

Report Date: 
Test Code: 

03 Nov-1516:20 (P 2 of 2) 

15871c I 21-1219-7502 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Rep 6 Rep7 Reps 

30 29 28 

• 
• 

: [ ····················· 
·2 c-

••• 
"·' "-~ " ... ,, 

Ronklts 

CETIS™ v1.8.7.16 Analyst: __ _ QA: 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: \S\i,tl 

Sample Information: 

Sample ID: 

Sample Date: 

Ll-DCD\ _w~ ..Y>\5-[o-;,b_N 
llC+)..L/ic; 

Date Received: Oct :rt(ILJ 
Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

Zinc Reference Toxicant Results: 

Reference T oxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

start Date: __,O""'c"'-±-"::i.'--1-'""6-'-1 l:J ____ _ 
Set up by: __ 1!1'1!/'.CJ..) l'l-L!/t::"'M"'-M'-'-----

72-h IC50 Reference Toxicant Mean and Range: ;;,J,&S {1b,2.-S u .I ) AA~) Llncv (%): ---'3"--2---___ _ 

Test Results: AIQal Growth 

IC25 %(v/vl (95% CLl )>qt? .2-
IC50 %Mvl 195% CL) /l(S.2-

Reviewed by: Date reviewed: 1J 1'.;v- ( C/ / ! 4,---

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

%(v/v) 

Control 

IS 
3u 
b.D 
j 1. C\ 

;;t;3. ~ 

4-1.b 
l)l?.2. 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: 

L<'..- DL j)S -Ir' )_>DIS- r"- :i,b_N Test Date/Time: Dci ~l /i2 @ I~ 
jt; 'liJ\ Test Species: Pseudokirchneriefla subcapitata 

ML\ 

Age of Culture: __,4d_,,,_' _Culture Health: 

Average: 3 Gil' S Culture Cell Density (c1): 30\) ,i:;- XtDf <.e{iJ /ml 
t.:i)-mL 

(c1) 3oV S )(ID'+ cells/ml 
v1 = 220,000 cells/ml x I \ri> ml = 

l )$ 2 :16 Average: ____ .;J,1>_-'-1 ':) ________ _ 

---")-'D'-''"''>---'K---'-JO_f'------lnitial Density: #cells/ml +220µLx10 µL= 4?18 Ceflr/m/,, 
Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
pH Temp (°C1 i'Cl 

0 h 0 h Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

1.1 :11 D di..f. Cj :2t.\:S Js.a )S.o / v v ~ 

:i.. I .2.3. 0 / v- v v 
t.2 ')3. D \,../' v v ,,,...... 

:i- .'b :)°?,_ D v ....... v v 

1.S- .:i3. \/ I v v v ......-

1'·1- J..::S _b I v v ..,.. v 

:r.q _2.=?J D I v ._/ 
~ v 

~. :i-. '.)7,y ,l/ --(/ -¥ '/ ./ <.-/' ./ v 

Mt1 \t\J\ ti I.AC\ I\}\ L) WI l1 Mr/ \\I\ t1 ~II\ ti ~II ti VV\tl 

Initial control pH: Well 1: ____ '=j~,_\ ___ _ Well 2: __ -j-1-'-. ~I __ 
Final control pH: Well 1: ____ 1-~•"l-____ _ Well 2: ___ -=i-_, _."2..--__ _ 

Light intensity (lux.~): ___ ~,,,_Q,_ro=-· =-------- Date measured: 

Instruments: 4-Thermome~te~r _____ _ pH meter ____ 2. ___ Light mete.r_ --~----

Sample Descriptio"'n:'------'c;"-\.:..£;::;ll=v' _________________________ _ 

Comments: 

Reviewed: 

Version 1.2; Modrried October 21, 2014 Nautilus Environmental Company !nc. 



Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: 

Work Order#: 

Sample ID: 

J"-eci:: Start Datemme: --';{)""cl""-. ::::..;;_ 3-_,_+/_,_LIO::...@.,,,c>--1.1""~""?,o::.+h-'-------
LC l') d:>S 1\11 15 ~'r I Termination Date: __ O~C.,,t""'=l'-"'.,_/_,_f 5"'--@.__~l_b.,_:,_-o~b~----
l.t_ j)cj) s _1rH._ -,.,o i >-W-ll:>_fl Test set up by: __ ,_,M,,,,,t"";i_· __________ _ 

%(v/v) 
Concentration Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 

Control A ';(;.) "'ti 
B '?:>'IJ 

c "JO 
D '14-
E 'J.o 
F ?-'Ii 
G :tG 
H «lit> 
A 'JS 

1.11 B :lb 
c 4£\ 
D SI\-
A \.?I 

3D B l? I 
c bq 
D lol-
A ::!- lo 

b.0 B lt\ 
c ""° D °bD 
A 1-4-

JI Cj B '6 I 
c -=t'5 
D % lj.- \ 
A q\f l 

J;.3 B 'S3 I 
c °11--
D °' l 
A \\~ I 

!fi . .L B \ l\ 
c \Jb I 

' D I ::Ll-
A 110 

~~ ,:;L B I)~ ! 
c \1.'3 
D 11 '1 'V 

Comments: 

Reviewed by: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 27-0ct-15 @ 1630h 

WO#: 15871 Termination Date: 30-0ct-15 @ 1630h 
Sample ID: lC_DCDS_WS_2015-10-26_N 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9318.182 

% v/v (x 104
) (x 10

4
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 30 30 29.1 mean 29.6 

B 33 33 32.1 SD 2 

c 30 30 29.1 CV 6.764028 

D 34 34 33.1 
E 30 30 29.1 
F 28 28 27.1 
G 29 29 28.1 
H 30 30 29.1 

1.5 A 55 55 54.1 
B 56 56 55.1 
c 49 49 48.1 
D 54 54 53.1 

3 A 61 61 60.1 
B 61 61 60.1 
c 69 69 68.1 
D 67 67 66.1 

6 A 76 76 75.1 
B 75 75 74.1 
c 70 70 69.1 
D 80 80 79.1 

11.9 A 74 74 73.1 
B 81 81 80.1 
c 75 75 74.1 
D 84 84 83.1 

23.8 A 94 94 93.1 
B 83 83 82.1 
c 92 92 91.1 
D 91 91 90.1 

47.6 A 117 117 116.1 
B 111 111 110.1 
c 120 120 119.1 
D 122 122 121.1 

95.2 A 110 110 109.1 
B 125 125 124.1 
c 123 123 122.1 
D 119 119 118.1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-4531-8232 
Analyzed: 03 Nov-1516:23 

Batch ID: 

Start Date: 

06-8284-1356 

27 Oct-15 16:30 

Ending Date: 30 Oct-15 16:30 

Duration: 72h 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (3.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 
Source: 

Station: 

Seed 

1815716 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1,05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 29.5 
1.5 4 52.5 
3 4 63.5 
6 4 74.25 
11.9 4 77.5 
23.8 4 89 
47.6 4 116.5 
95.2 4 118.3 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 29 32 
1.5 54 55 
3 60 60 
6 75 74 
11.9 73 80 
23.8 93 82 
47.6 116 110 
95.2 109 124 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

43DC467D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

Report Date: 

Test Code; 

03 Nov-15 16:23 (p 1 of 2) 

15871d 117-1075-4043 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Oecision(a:5o/o) 
0.1869 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %,Effect 
27 33 0.7071 2 6.78%.1 0.0°lo 
48 55 1.555 3.109 5.92% -77.97% 
60 68 2.062 4.123 6.49°/c -115.3% 
69 79 2.056 4.113 5.54%· -151.7% 
73 83 2.398 4.796 6.19% -162.7% 
82 93 2.415 4.83 5.43% -201.7°/o 
110 121 2.398 4.796 4.12% -294.9% 
109 124 3.326 6.652 5.63% -300.8% 

Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 
29 33 29 27 28 29 
48 53 

68 66 

69 79 
74 83 

91 90 
119 121 

122 118 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-4531-8232 Endpoint: Cell Yield 
Analyzed: 03 Nov-15 16:23 Analysis: Linear Interpolation (!CPIN) 

Graphics ·- ----------------· 

'" 

lO ,, 

000-469-187-1 CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:23 (p 2 of 2) 

15871d 117-1075-4043 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 06-l 
fjn~L (f1 l !J 



CETIS Analytical Report Report Date: 03Nov-1516:23(p1of2) 

Test Code: 15871d 117-1075-4043 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 08-7660-8054 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 03 Nov-1516:23 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 06-8284-1356 Test Type: Cell Growth Analyst: Mimi Tran 

Start Date: 27 Oct-15 16:30 Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Ending Date: 30 Oct-15 16:30 Species: Pseudokirchneriella subcapitata Brine: 

Duration: 72h Source: In-House Culture Age: 4d 

Sample ID: 11-3850-9437 Code: 43DC467D Client: Teck Coal 

Sample Date: 26 Oct-15 Material: Water Sample Project: 

Receive Date: 27 Oct-1510:10 Source: Teck Coal (TECK COAL) 

Sample Age: 40h (3.5 °C) Station: LC _DCDS_ WS_2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU 

Untransformed NA C<T NA NA 22.1% <1.5 1.5 NA >66.67 

Dunnett Multiple Comparison Test 

Control VS C-o/o Test Stat Critical MSD OF P-Value P-Type Decision{a:5%i) 

Negative Control 1.5* 8.892 2.526 6.534 10 <0.0001 CDF Significant Effect 
3• 13.15 2.526 6.534 10 <0.0001 CDF Significant Effect 
5• 17.3 2.526 6.534 10 <0.0001 CDF Significant Effect 
11.9• 18.56 2.526 6.534 10 <0.0001 CDF Significant Effect 
23.8. 23 2.526 6.534 10 <0.0001 CDF Significant Effect 
47.6. 33.64 2.526 6.534 10 <0.0001 CDF s·1gnificant Effect 
95.2· 34.31 2.526 6.534 10 <0.0001 CDF Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5o/o) 
Control Trend Mann-Kendal! Trend 0.1869 Non-signlflcant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5°/o) 
Between 34031.72 4861.675 7 272.5 <0.0001 Significant Effect 
Error 499.5 17.83928 28 
Total 34531.22 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Oecision(a:1%) 
Variances Bartlett Equality of Variance 6.766 18.48 0.4536 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9582 0.9166 0.1886 Normal Distribution 

Cell Yield Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
0 Negative Control 8 29.5 27.83 31.17 29 27 33 0.7071 6.78%) 0.0% 
1.5 4 52.5 47.55 57.45 53.5 48 55 1.555 5.92% -77.97% 
3 4 63.5 56.94 70.06 63 60 68 2.062 6.49% -115.3% 
6 4 74.25 67.71 80.79 74.5 69 79 2.056 5.54% -151.7%1 
11.9 4 77.5 69.87 85.13 77 73 83 2.398 6.19% -162.7% 
23.8 4 89 81.31 96.69 90.5 82 93 2.415 5.43% -201.7% 
47.6 4 116.5 108.9 124.1 117.5 110 121 2.398 4.12% -294.9% 
95.2 4 118.3 107.7 128.8 120 109 124 3.326 5.63% -300.8%i 

000-469-187-1 CETIS'" v1 .8.7.16 Analyst: __ _ QA: 
j(y'u_ 
t.._f,,..,d 10 J /\.._ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-7660-8054 
Analyzed: 03 Nov-15 16:23 

Cell Yield Detail 

C-o/o Control Type Rep 1 
0 Negative Control 29 
1.5 54 

3 60 
6 75 
11.9 73 
23.8 93 
47.6 116 
95.2 109 

Graphics 

" 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep 2 Rep3 Rep4 Rep 5 

32 29 33 29 

55 48 53 

60 68 66 

74 69 79 

80 74 83 

82 91 90 

110 119 121 

124 122 118 

··-··--·-----~'1-•st~iL .. 

• 

Report Date: 
Test Code: 

03 Nov-15 16:23 (p 2 of 2) 

15871d 117-1075-4043 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Reps 

27 28 

• 

• • 
• • 

I 
i • 
' . 
~ 

29 

_/.• 
~-

• 

... ~~-~-~-~~-~-~-~-~~ .. .,,, .,,, ... ,, '·' ~· '·' 

CETIS'" v1.8.7.16 Analyst __ _ 
K L'"', • JU. 1 , , · 



Pseudokirchnerietla subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

u_uJz;_w>:_:::i.01'5 -10-).b_ ~ 
!:\Ltlbfjc; 

Date Received: Oct 21/it:J 
Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: NOV?,//'$ 

72-h IC50 (95% CL): 

Start Date: _C..,X..it-'::i"'-:r-~6...:.i:o ____ _ 
Set up by: ---"'\i\/!.:i..11'~/""~"'M""~vi,_, ___ _ 

72-h IC50 Reference Toxicant Mean and Range: J'ls,t;;{ llc,l-'s:O 'I) )1y;/L CV(%): __ 3_J-___ _ 
~(l 

Test Results: Aloal Growth 

IC25 o/o(v/v) (95% CL) ') fj'c;' 2-

IC50 o/olvM 195% CU /qt:;,"L 

Reviewed by: Date reviewed: --'f,_J_u_'u_' ·_· _i_Vf_/,_· _( .i._t,,_ __ 

Version 1. 1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: lfct( 
-~~~--------

Sam p I e ID: lL ... 1-CXj ... V'iS ... ),c\5 -i<>-2b ... N 

Work Order No.: -~\ S"_/l~T_I~----,---

Culture Date: 

Culture Count: 

Time Zero Counts: 

oct061:; 
1.;;;l'6'\ 2 ~\)..... 

Age of Culture: 

Average: 3 bV ,':'.) 

(c1) &-.'V :S: i< p>f' 
v1 = 220,000 cells/ml x )tf\/ ml 

n, 2 ;3 

Setup by: 

Test Date/Time: 

Test Species: 

Dt;\- :d-J /fi:z@ I~ il.1t:h 
'"iilt\ 

Pseudokirchnerielfa suhcapitata 

4d Culture Health: 

Culture Cell Density {c1): 36D,<o;- )(1D'f <dli )mL 

= 1-.?:>~L.. 
cells/ml 

Average: -----")._D~,~S~-------
No. of Cellsfml: ___ fi __ ,'>_~_/(~\~_v_f _____ lnitial Density: #cells/ml+ 220µLx10 µL = q 7) € rel~/mL 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

0/o(v/v) oH Temo (°C l'Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

:+ '\ )~. 0 J1+.'1 2-<t.'s )9,o )\1.D ,/ v v v 

IS "f.~ -:>},D v i..---- v ....,..-

3.D +.J.. ;:2.3.D v v- v v 
b.D '.:)..if .23.b \./ ,/ v v 

il.C\ :t. I::) :H.v .......--- ~ ..,.,.. v 

;;23, b' ' .....---:i-.1" 2~:t) 
....,. v-- .,_...., 

·, 

1+1-.b "''Si, .~.t :)3,v I 1.-- v- ...--
c./ 

Di11 .2. /) ,)... ::Ls:v J- jl " v v \..../'" ./' ,_..., 
v 

Initials I\~ ti 1\1 \;] lA\-:1 1\1\ ti ~;~\:l Mn \\~tl Vii\ ti !U i'l Mtl . ' 

Initial control pH: Well1: -=f ,\ 
---~----~ 

Well 2: __ ':/_,_/ __ _ 

Final control pH: Well 1: "'.::f. ::t.-· 
---~~----

Well 2: "::j-,"2..----------
Light intensity (lux."-): ____ ?i"-'q-"!R)"'""-·------ Date measured: f>ci- :2..t/11:? 
Instruments: Thermome~te~r ___ 4-__ _ pH meter ___ 2... ___ Light meter~-~~---

Sample Descriptio~n:~---.l,,.4..::f2..::6.,=/------------------------
Comments: 

r' / 
Date reviewed: {'lo\Jr {<t /;,J 

---~---~!~~-

Reviewed: 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(vlv) 

Concentration 
Control 

I . t:J 

3. t> 

/:,.o 

JI .Cl 

J~.3 

4-1 . .l. 

~~ ,:t.-

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

ffiC'l 

J"-e6\::. Start DatefTime: _ _,b,..::0\-cc..::..;;J3-.J-t-,i,,._1 "7'-@,,.,_"'-~-'-· -'i'ilo""'l~d~·1 __ _ 
\\i!SJ=I Termination Date: _ __:_Ot::;:.if_;;o:.::-v_,_,J~>-C?,___,_l"'b._! u_-l_!)'------

L(_ LC t:=,_\"I ~-?1ll'>-1 o-2b..i'J Test set up by: --'-'-M'-"l1:..L-----------

Rep Count 1 .Count 2 Count 3 Count 4 Comments Initials 

A <?I Mn 
B 210 
c 30 
D 3? 
E 30 
F ?,O 

G ?:i I 
H J') 
A $0 
B 51 
c 41::5 
D <ti 
A 5°1 
B 1.-iJ. 
c ~· 

D hi 
A bii 
B =t-1 
c :ii:;~. 

D .bS-
A ll'l ~""" 
B ~If-
c qi 
D l1'6 
A \OI 
B \OS 
c C\ b 
D eico 
A I ODi 
B IOI 
c Ci't 
D OJ<;) . 

A 103 
B y \j 
c \ 10 
D \ \)'i' ,/ 

Version 1.0 Modified May 8, 2008 . Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 27-0ct-15@ 1610h 
WO#: 15871 Termination Date: 30-0ct-15 @ 1610h 
Sample ID: lC_lC5_WS_2015-10-26_N 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
O.Q1 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9318.182 
% v/v (x 104

) (x 104
) (x 104

) (x 1 o') (x 10') (x 104
) 

cell/ml 
Control A 31 31 30.1 mean 29.6 

B 30 30 29.1 SD 1.195229 
c 30 30 29.1 CV 4.04228 
D 33 33 32.1 
E 30 30 29.1 
F 30 30 29.1 
G 31 31 30.1 
H 29 29 28.1 

1,5 A 50 50 49.1 
B 51 51 50.1 
c 45 45 44.1 
D 48 48 47.1 

3 A 59 59 58.1 
B 62 62 61.1 
c 58 58 57.1 
D 61 61 60.1 

6 A 69 69 68.1 
B 71 71 70.1 
c 75 75 74.1 
D 65 65 64.1 

11.9 A 88 88 87.1 
B 84 84 83.1 
c 98 98 97.1 
D 98 98 97.1 

23.8 A 101 101 100.1 
B 105 105 104.1 
c 96 96 95.1 
D 98 98 97.1 

47.6 A 109 109 108.1 
B 101 101 100.1 
c 94 94 93.1 
D 98 98 97.1 

95.2 A 103 103 102.1 
B 96 96 95.1 
c 110 110 109.1 
D 104 104 103.1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-3035-8367 
Analyzed: 10 Nov-151626 

Batch ID: 

Start Date: 

02-2850-6043 

27 Oct-1516:10 

Ending Date: 30 Oct-15 16:10 

Duration: 72h 

Sample ID: 09-9298-8395 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 1O:10 

Sample Age: 40h (2.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 
Source: 
Station: 

Seed 

245839 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-°!o Control Type Count Mean 
0 Negative Control 8 29.5 
1.5 4 47.5 
3 4 59 
6 4 69 
11.9 4 91 
23.8 4 99 
47.6 4 99.5 
95.2 4 102.3 

Cell Yield Detail 

c-o/o Control Type Rep 1 Rep2 
0 Negative Control 30 29 
1.5 49 50 
3 58 61 
6 68 70 
11.9 87 83 
23.8 100 104 
47.6 108 100 
95.2 102 95 

000-469-187-1 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchnerie!!a subcapitata 
In-House Culture 

3B2FCCEB 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Report Date: 

Test Code: 

10 Nov-1516:27(p1 of 2) 

15871e I 03-4446-7028 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

0.2202 Non-significant Trend ln Controls 

95°/o LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
28 32 0.4226 1.195 4.05% O.Oo/o 
44 50 1.323 2.646 5.57% -61.02% 

57 61 0.9129 1.826 3.09% -100.0% 
64 74 2.082 4.163 6.03% -133.9% 
83 97 3.559 7.118 7.82% -208.5% 

95 104 1.958 3.916 3.96% -235.6% 
93 108 3.175 6.351 6.38°/o -237.3% 

95 109 2.869 5.737 5.61% -246.6%i 

Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Reps 
29 32 29 29 30 28 
44 47 

57 60 
74 64 
97 97 

95 97 

93 97 

109 103 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-3035-8367 
Analyzed: 10 Nov-1516:26 

Graphics 

"' 

' 
, 

E . " , 
" ,, 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICP!N) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 16:27 (p 2 of 2) 

15871e I 03-4446-7028 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst __ _ QA: Jlill 
f .. 1n .. ~,.i0lt' 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-6263-7117 Endpoint: Cell Yield 
Analyzed: 10 Nov-1516:27 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

02-2850-6043 

27 Oct-15 16:10 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Ending Date: 30 Oct-15 16:10 .Species: Pseudokirchnerie!la subcapitata 

Duration: 72h Source: Jn-House Culture 

Sample ID: 09-9298-8395 Code: 
Material: 

3B2FCCEB 

Water Sample Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (2.5 "C) 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C~0/o 

Negative Control 1.5* 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

3• 
5• 
11.9* 
23.8. 

47.6• 

95.2· 

Test 

Mann-Kendall Trend 

Sum Squares 

28398 

510.75 

28908.75 

Test 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

6.882 2.526 

11.28 2.526 

15.1 2.526 

23.51 2.526 

26.57 2.526 

26.76 2.526 

27.82 2.526 

Test Stat 

Mean Square 

4056.857 

18.24107 

Test Stat 

Variances Bartlett Equality of Variance 17.25 
Distribution Shapiro-Wilk W Normality 0.9733 

Cell Yield Summary 

C-o/o Control Type Count Mean 95% LCL 

0 Negative Control 8 29.5 28.5 
1.5 4 47.5 43.29 
3 4 59 56.09 
6 4 69 62.38 
11.9 4 91 79.67 
23.8 4 99 92.77 
47.6 4 99.5 89.39 
95.2 4 102.3 93.12 

Seed 

NA 

MSD DF 

6.607 10 

6.607 10 

6.607 10 

6.607 10 

6.607 10 

6.607 10 

6.607 10 

Critical 

DF 

7 

28 

35 

Critical 

18.48 

0.9166 

95% UCL 

30.5 

51.71 
61.91 

75.62 

102.3 

105.2 

109.6 

111.4 

P-Value 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

P-Value 

0.2202 

F Stat 

222.4 

P-Value 

0.0158 

0.5213 

Median 

29 

48 

59 

69 

92 

98.5 

98.5 

102.5 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 16:27 (p 1 of 2) 

15871e I 03-4446-7028 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

22.4o/o <1.5 1.5 NA 

P-Type Decision(a:5%) 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{a:So/o) 

Non-significant Trend in Controls 

P-Value Decision{a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CVo/o 

28 32 0.4226 4.05°/o 
44 50 1.323 5.57°/o 
57 61 0.9129 3.09°/o 
64 74 2.082 6.03°/o 
83 97 3.559 7.82% 
95 104 1.958 3,96% 
93 108 3.175 6.38% 
95 109 2.869 5.61% 

Analyst:. __ _ 

TU 
>66.67 

0/oEffect 

O.Oo/o 
-61.02% 
-100.0°/o 
-133.9% 
-208.5°/o 
-235.6% 
-237.3%1 
-246.6% 

QA: 
j~ 
t~J>J.- {4/ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-6263-7117 
Analyzed: 10 Nov-1516:27 

Cell Yield Detail 

C-0/o Control Type Rep 1 

0 Negative Control 30 
1.5 49 

3 58 

6 68 

11.9 87 

23.8 100 
47.6 108 
95.2 102 

Graphics 

,. 

~- 1.S 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep 2 Rep 3 Rep4 Reps 

29 29 32 29 

50 44 47 

61 57 60 

70 74 64 

83 97 97 

104 95 97 

100 93 97 

95 109 103 

B 8 

----- ---~sl·"-~''---

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 16:27 (p 2 of 2) 

15871e I 03-4446-7028 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Rep6 Rep 7 Rep 8 

29 30 28 

•• •• 

Analyst: __ _ QA: __ _ 



 

APPENDIX E – Analytical Chemistry 
 

Analytical chemistry data has been uploaded to EMS. 
 
 



 

APPENDIX F – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 



Chain Of Custody .Record 
COC ID: Qual'tel'ly_FRl_F.Minnow _HydroQunl, Re-Fresh #1 Page: 1 of 1 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Laboratories Lt Send Invoice To 

Project Number Contact Name Kryst Pearcy Address 

Contact Name Leigh Stickney Address 8664 Commerce Court 

Address P.O. BOX 5000 City State 

City Burnaby State BC Postal Code Country 

City Elkford JState BC Postal Code V5A 4N7 CountryjCanada Task Code 

Postal Code VOBIHO Countr'!4Canada Phone Number Shipping Company 

Phone Number 250-865-3274 Email Address Tracking Number 

Email EDD To Leigh.Stickney@Teck.com Quote Number CC Hardcopy To 

Email Report To Leigh.Stickney@Teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

" ' -1 
Initial - PASS/FAIL 

el f."' 
00 \ij I\., I\..' ~ ' ' '-

f 
~ ;g 11 11 • ~-

" ~~ = .. ,,. 
~ 

0 ~ ~ . 
1~ 

~ l:: 

I 
• 0 

j 
• • • !'. • ·i I 0. ] ~~ ~ . 

:E 
0 0 •• ., . " ., 

it' ·e : • g. :-;: a 4::l • = ·- . ·- ·a:-:: . "" i:i.: ca "' ""·- "' . ".., "",:: • 
~~ u .s 

.E ~ :S ;:;. • Time G=Grab #Of "' ~ ~~ ~ ~ ] ~ Sample ID Matrix Date (24hr) C=Comr Cont. < .s "'. "" "' . "' . ;:; ~ ~ "" . ,_ 0. ,_ °' 0. 

., 0. ,_ 0. 

GH_ER2_ WS_2015_10_26_N ws 10/26/2015 G .;/ ""- x x x x /x' 

1t 
• 
'1S~C 

\ ..1 ,_ .. 

·~. ~ 
.• , 

~ 

~ ::'o '"9 "' 
Q CN.. ;r; ~ ~ l?) 
$ -- ·- ,_; -. 

. 

' . 
·. ' 

.. · I 
.·. i 

Additional Comments/Special Instruction Relinquished By/Affiliation Date Time Accepted By/ Affiliation Date Time Sample Receipt Conditions 

"'~·,v.·1/, •/\ ;~f2'4lf\ IO ·1c YIN YIN YIN 

NY' - Ala;,,, Ya:1110nw>.h YIN YIN YIN 
YIN YIN YIN 

0)(2.DL YIN YIN YIN 
• . . 

}' . ~ ti •. 
Sampler's Name Leigh Stickney Mobile# 250 910 0627 = • ~ .e 0 .S ;ii • 0. • i s .. 0. 

Sampler's Signature Date/Time • s s ·c 
'"' • • '"' "' "' 



Clrnin Of Custody Rccm-d 
COC ID: Nijutilus __ ?.Ol5-10-2G_chronic Page: I of 1 

Turnaround Time: 
PRQJECTICLIENT INFO LABORATORY' OTHER INFO 

Facility Name Line Creek Operations Lab Name Nautilus Environmenfal Send Invoice To --
Contact Name Jay Jones Contact Name Krysta Pearcy i Address 

Address Box 2003 Address 8664 commerce Cour,t 

City Spanvood !Prov. BC City I State I -
Postal Code VOB 200 Cow1tiy I Canada City Burnaby I State BC Postal Code ===icountry 

-· 
Phone Number 250425-6111 Postal Code V5A4N7 CoUntry !Canada Task Code 

Email EDD To jay.jones@teck.com Phone Number Shipping Company 
cait,good@teck.com Email Address Krysta@NautilusEnvironmental.com Tracking Number 

PO Number CC Hardcopy To 
CC Hardcopy To 

l D • c 
• • = • ·;; 
-~ ~ l~ 

• ~= 
• E ~ ,g • (5 0. 0 • 
c 2$ 1:'• 

I 
0 

i~ ~-~ §? ,;: " . :g • • E o. 

e'V •• ... . "' :a '"'a; 'll. c • c • 
:ii ~ '0 .22 .2 ~" ... gz ·- c 

" ·- " ~z ~~ , e :a ~ " • e :s S·-
<! 0: .J c:i ti~ 
" :!: " " .. - ~ .... .... .... .... 0 

~ 

LC_LCDSSLCC_WS_2015-10-26_N ws 26-0ct-15 Zol.- 8 ./ x x x x x 2 .5 
Lc_oc1_ws_201s-10-2s_.N ws 26-0ct-15 2oL 5v x x x x 2.; 

LC_FRDSDC_WS_2015-10-26_N ws 26-0ct-IS we s ·./ x ,X x x 2-5" -
Lc_ocos_ws_201s-10-2s_N ws 26-0ct-15 -ioc ,./ x x x x :3 <; 
LC_LC5_WS_2015-10-26_N ws 26-0ct-15 -zo L- ~7 x x x x '2-':> 

~ . ~ "' -
~ 

. 
Ji-- - •--9 ,_,._ fT' 

cc w --
\A-J ?,':;' en I ....iL)_ . 

-·,,~ ..... ...... -;;: ·-', 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Afl'iJiation Date Time Sample Receipt Conditions 

T.Phillips/Nupqu 2611012015 v~-~ 1Jc1Z"'-lt) 10:!0 YIN YIN YIN 

'tv'f- = ~ ~')'Wi)11!010. YIN YIN YIN 
YIN YIN YIN --
YIN YIN YIN 

.@ .. •· l-' ti 
Q • "' Sampler's Name Tyler Phillips Mobile# (250) 919-0965 :s Q 

-= 0 

~ .. i • 
'·•l~ lJ,;J/,~ 

8 'll. ·!:' Sampler's Signature Date/Time 26-0ct-15 • E e 
,;;:'-,.<~ '""'7/ v ,' "' • • '" 00 00 



  

 

 
8664 Commerce Court 
Burnaby, BC 
V5A 4N7 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
the Line Creek Operations as part of a toxicity testing program required under BC Ministry of 
Environment permit number 106970, Section 5.2.  Test types included survival and reproduction 
of a cladoceran (Ceriodaphnia dubia), embryo development of rainbow trout (Oncorhynchus 
mykiss), growth of a freshwater plant (Lemna minor) and population growth of a unicellular 
green alga (Pseudokirchneriella subcapitata). Table 1 outlines the toxicity tests that were conducted 
on each sample and Figure 1 shows the locations of sample sites. Samples were transported in 
20-L plastic containers in coolers containing ice packs. Samples were received at temperatures 
ranging from 6.0 to 10.2°C and were stored in the dark at 4 ± 2°C prior to testing.  
 

Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested Sample 
Collection Date 

GH_ER2* 200389 Elk River upstream of 
Greenhill Operations 

C. dubia, O. mykiss, and  
P. subcapitata April 27, 2016 

LC_LCDSSLCC 297110 Line Creek downstream 
of South Line Creek 

C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

LC_DC1 E288270 Dry Creek near mouth C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

LC_FRDSDC E288272 Fording River 
downstream of Dry Creek 

C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

LC_DCDS E295210 Dry Creek downstream of 
sedimentation ponds 

C. dubia, O. mykiss, 
 L. minor and P. subcapitata April 27, 2016 

LC_LC5 200028 
Lower Fording River 
(downstream of Line 

Creek) 

C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

LC_WTF_OUT E291569 
West Line Creek Active 

Water Treatment Facility 
Effluent Outfall 

C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

*Reference site. Conducted as a single concentration toxicity test. 

 

The samples from Line Creek Operations were tested using serial dilutions of the sample with 
laboratory control water. Sample GH_ER2 was tested using only a single (100%) concentration 
with no dilution. GH_ER2 is an upstream reference location that is not required as part of the 
Line Creek Operations testing program, but the data for this sample were included here as a 
basis for comparison to Line Creek Operations mine-influenced samples. 
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This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program have been uploaded to the 
BC Ministry of Environment web reporting system (EMS). Samples for water chemistry analysis 
were collected by Teck personnel at the same time the samples were collected for toxicity 
testing. The chain-of-custody forms are provided in Appendix F.  
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (1998, 2007a, 2007b and 
2007c). Statistical analyses for the tests were performed using CETIS (Tidepool Scientific 
Software, 2013). 
 
 

Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 h old neonates produced within 12 h 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 10 test replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water and 80% deionized water (hardness 80-100 
mg/L CaCO3) 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Sample filtration None 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS 

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods, no ephippia present 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: rainbow trout (Oncorhynchus mykiss) embryo viability 
test. 

Test organism Oncorhynchus mykiss 

Test organism source Ted’s Trout Farm, Little Fort, BC 

Gamete quality 
Small amount of water added to milt on a dry glass slide; 
verification of vigorous sperm motility using a compound 
microscope (100 X magnification)  

Test organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration 7 days 

Test vessel 2-L plastic container 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations Five concentrations, plus laboratory control 

Test replicates 4 test replicates per treatment 

No. of organisms 30 eggs per replicate 

Control/dilution water Dechlorinated municipal water (hardness 10 mg/L CaCO3) 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Sample filtration None 

Aeration 6.5 ± 1 mL/min/L 

pH adjustment None 

Test protocol Environment Canada (1998); Canaria et al. (1999) 

Statistical software CETIS 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate 
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Table 4. Summary of test conditions: Lemna minor growth inhibition test. 

Test organism Lemna minor, strain CPCC# 490 

Test organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, 
Stinking Barn, Niagara Peninsula, Ontario, Canada 

Test organism age 7-to 10-day old 

Test type Static 

Test duration 7 days 

Test vessel 250-mL glass container 

Test volume 100 mL 

Test solution depth 4 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 test replicates per treatment 

No. of organisms Two 3-frond plants per replicate 

Control/dilution water Modified APHA media (deionized water plus 1% of each 
APHA stock solution A, B and C) 

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux  

Photoperiod 24 hours light 

Sample filtration None 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007b) 

Statistical software CETIS 

Test endpoints Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride 
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Table 5. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain UTCC# 37 

Test organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Test organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 test replicates per treatment; 8 test replicates for control 

No. of organisms 10, 000 cells/mL 

Control/dilution water Deionized water with supplemented nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Sample filtration Through a preconditioned membrane filter of 0.45 µm using a 
vacuum pump 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007c) 

Statistical software CETIS 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls >16-fold increase in number of algal cells; CV ≤ 20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc 
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3.0  RESULTS 
 
The results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of data for sample GH_ER2 for C. dubia and P. subcapitata, which 
are reproduced here, but the raw data are provided in a separate report (Nautilus 
Environmental, 2016).  The statistical analysis for sample GH_ER2 involved a comparison of 
performance in the site water with the control using a hypothesis test, since there were no 
dilutions tested for this sample. The results for all of the other samples are presented here on 
the basis of point estimates (e.g., IC25), since the data available for a range of test concentrations 
in these samples enabled statistical fitting of dose-response relationships. This approach is 
considered preferable to hypothesis testing in cases where the data allow.  Hypothesis tests 
were conducted for all samples in the P. subcapitata test to identify stimulation in cell growth 
relative to the control, as specified in the test method for this species.  
 
Results of the toxicity tests using C. dubia are provided in Table 6. There was no adverse effect 
on survival in the samples; the LC50 values were >100%. An adverse effect on reproduction was 
observed in four of the six samples. The IC25 values for LC_LCDSSLCC, LC_DC1, LC_DCDS 
and LC_WTF_OUT were 22.6, 70.6, 32.9 and 29.2 , respectively. 
 
Results of the toxicity tests using O. mykiss are provided in Table 7. An adverse effect on 
embryo viability was observed only in sample LC_WTF_OUT; the EC25 value was 65.1%.  
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentration 
was 97% as a result of dilution associated with addition of nutrients, as required in the method. 
There were no adverse effects on frond count or dry weight in the samples; therefore the IC25 
values for all samples were >97%. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 9; the highest test 
concentraton was 95.2% as a result of dilution associated with addition of nutrients. An adverse 
inhibition effect on cell yield was only observed in sample LC_WTF_OUT; the IC25 was 72.7%.  
 
Reference sample GH_ER2 was only tested at full strength with C. dubia, O. mykiss and P. 
subcapitata. There were no significant adverse effects in GH_ER2 compared to the laboratory 
control for C. dubia survival, O. mykiss viability and P. subcapitata cell yield. In the P. subcapitata 
test, the site water control produced 2.9-fold greater growth than the laboratory water control.  
This finding is not unusual, since the higher ionic strength associated with the reference sample 



Nautilus Environmental 
Work Order #16474, 16475, 16479, 16481 and 16482  

9 

would be expected to stimulate cell growth of this species relative to the very low ionic strength 
associated with the laboratory control water, and growth enhancement of P. subcapitata 
observed in this reference sample was similar to that observed in most of the samples. 
Reproduction of C. dubia in reference sample GH_ER2 was statistically significantly reduced by 
26% compared to the laboratory control. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

(% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 22.7 ± 2.5 100 19.8 ± 7.6  90 22.5 ± 8.0  

1.56 NT NT 100 21.1 ± 4.8  100 25.4 ± 1.5  

3.12 NT NT 100 15.6 ± 8.9 90 21.9 ± 6.8 

6.25 NT NT 100 20.5 ± 4.7 100 23.6 ± 2.8 

12.5 NT NT 80 19.2 ± 8.1 90 21.8 ± 6.8 

25 NT NT 100 14.8 ± 7.5 100 22.0 ± 3.3 

50 NT NT 90 14.1 ± 8.2 90 20.3 ± 5.1 

100 90 16.8 ± 7.0* 100 15.3 ± 8.8 80 15.6 ± 8.6 

Test endpoint 

(% v/v) 

[with 95% CL] 

    

LC50 -- -- >100 -- >100 -- 

IC25  -- -- -- 22.6 (2.9 – N/A) -- 70.6 (40.1 – N/A) 

IC50 -- -- -- >100 -- >100 
NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available 
* Result was significantly lower than the laboratory control (hypothesis tests were only conducted for sample GH_ER2) 
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Table 6. (continued) Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 
(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 LC_WTF_OUT 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 23.4 ± 2.4  100 21.7 ± 3.2  100 21.7 ± 3.4  100 24.2 ± 2.0  

1.56 90 21.0 ± 4.2  100 22.6 ± 8.8  100 19.4 ± 5.0  100 24.7 ± 1.2  

3.12 100 21.3 ± 3.3 100 18.4 ± 9.8 100 20.6 ± 4.4 100 25.3 ± 1.6 

6.25 90 19.2 ± 6.2 100 19.4 ± 7.5 100 18.7 ± 4.4 100 23.9 ± 5.5 

12.5 100 23.6 ± 2.5 100 22.9 ± 3.0 80 17.2 ± 9.2 80 17.8 ± 11.7 

25 90 21.0 ± 4.2 90 17.4 ± 9.5 100 19.2 ± 4.2 90 22.5 ± 7.9 

50 100 21.7 ± 2.1 100 15.4 ± 5.7 100 19.2 ± 4.2 100 13.0 ± 3.5 

100 100 18.7 ± 3.2 90 13.5 ± 9.6 100 20.7 ± 2.8 90 0.7 ± 1.6 

Test Endpoint 

(% v/v) 

 [with 95% CL] 

        

LC50 >100 -- >100 -- >100 -- >100 -- 

IC25 -- >100 -- 32.9 (14.8 – N/A) -- >100 -- 29.2 (9.5 – 36.0) 

IC50 -- >100 -- >100 -- >100 -- 51.8 (43.0 – 57.0) 
SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available 
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Table 7. Results: rainbow trout embryo (Oncorhynchus mykiss) viability test. 

Concentration 

 (% v/v) 

Embryo Viability (%) 

(Mean ± SD) 

GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 LC_WTF_OUT 

Control 90.1 ± 8.9 84.0 ± 9.0 89.2 ± 5.0 88.3 ± 8.8 90.8 ± 4.2 88.3 ± 4.3 87.5 ± 10.3 

6.25 NT 90.0 ± 7.2 88.3 ± 4.3 87.5 ± 3.2 85.0 ± 4.3 90.0 ± 6.7 85.4 ± 5.6 

12.5 NT 87.5 ± 5.0 91.7 ± 4.3 90.0 ± 3.8 86.7 ± 2.7 89.1 ± 5.7 81.5 ± 6.9 

25 NT 88.2 ± 3.3 92.5 ± 3.2 88.3 ± 1.9 90.0 ± 5.2 85.8 ± 7.4 79.0 ± 5.7 

50 NT 86.8 ± 2.7 86.7 ± 4.7 88.3 ± 3.3 85.8 ± 3.2 84.2 ± 5.0 73.5 ± 10.7 

100 93.2 ± 6.2 85.0 ± 6.9 87.5 ± 7.4 85.0 ± 4.3 88.4 ± 6.9 79.2 ± 7.4  48.4 ± 13.9 

Test endpoint  

(% v/v) 

 [with 95% CL] 

      

 

EC25 - >100 >100 >100 >100 >100 65.1 (38.3 – 80.5) 

EC50 - >100 >100 >100 >100 >100 100 (93.8 – 100) 
NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, EC = Effective Concentration
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 80.2 ± 5.3  6.6 ± 0.4  69.5 ± 5.9  6.0 ± 0.5  74.2 ± 9.2  5.7 ± 0.8  

1.5 58.8 ± 4.4 4.5 ± 0.5 68.0 ± 2.4 6.0 ± 0.3 64.5 ± 3.1 5.4 ± 0.4 

3.0 76.8 ± 3.9 6.1 ± 0.4 63.2 ± 7.9 6.0 ± 0.8 65.2 ± 3.8 5.2 ± 0.4 

6.1 74.0 ± 12.8 5.6 ± 0.9 69.2 ± 15.6 6.3 ± 1.3 72.8 ± 3.6 6.2 ± 0.3 

12.1 70.0 ± 7.3 5.4 ± 0.6 61.8 ± 5.7 5.7 ± 0.5 73.8 ± 4.3 5.8 ± 0.6 

24.2 78.0 ± 9.1 6.2 ± 0.7 78.5 ± 16.7 6.8 ± 1.2 65.2 ± 11.9  5.4 ± 0.7 

48.5 80.8 ± 10.2 6.4 ± 0.8 75.0 ± 9.1 6.4 ± 0.5 77.5 ± 9.8 6.0 ± 0.5 

97 65.5 ± 6.4 5.3 ± 0.4 66.0 ± 9.2 5.8 ± 0.4 65.8 ± 4.6 5.9 ± 0.3 

Test Endpoint 

(% v/v) 
      

IC25 >97 >97 >97 >97 >97 >97 

IC50 >97 >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration 
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Table 8. (continued) Results: Lemna minor growth inhibition test. 

Concentration  

(% v/v) 

LC_DCDS LC_LC5 LC_WTF_OUT 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 73.5 ± 10.2 6.8 ± 1.2 84.5 ± 12.7 6.5 ± 1.1 62.0 ± 11.2 6.3 ± 0.7 

1.5 70.8 ± 1.7 6.3 ± 0.6 78.5 ± 9.5 6.1 ± 0.9 53.8 ± 7.8 5.0 ± 1.0 

3.0 87.0 ± 13.6 8.5 ± 1.2 78.8 ± 7.8 5.8 ± 0.4 57.5 ± 6.4 5.8 ± 0.8 

6.1 77.0 ± 24.4 7.1 ± 2.6 73.2 ± 15.1 5.8 ± 1.2 62.5 ± 11.4 6.0 ± 0.8 

12.1 73.5 ± 10.8 6.7 ± 1.2 83.0 ± 4.9 6.4 ± 0.4 63.2 ± 11.5 6.5 ± 1.0 

24.2 87.8 ± 14.9 7.6 ± 1.1 94.5 ± 8.3 7.4 ± 0.7 62.5 ± 5.3 6.5 ± 0.5 

48.5 83.2 ± 9.4 7.3 ± 0.9 90.5 ± 7.1 6.9 ± 0.6 46.5 ± 5.3 6.1 ± 0.9 

97 84.0 ± 5.4 8.0 ± 0.6 85.2 ± 5.4 6.6 ± 0.5 52.5 ± 5.7 6.9 ± 1.0 

Test Endpoint 

(% v/v) 
      

IC25 >97 >97 >97 >97 >97 >97 

IC50 >97 >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Control 34.4 ± 2.7  --  31.6 ± 1.7  --  31.6 ± 2.5  --  31.5 ± 2.6  --  

1.5 NT NT 32.5 ± 2.1 2.8 31.8 ± 2.5 0.4 34.0 ± 2.2 7.9 

3.0 NT NT 40.8 ± 3.5 α 28.8 34.8 ± 1.7 9.9 45.8 ± 4.6 α 45.2 

6.0 NT NT 59.5 ± 3.9 α 88.1 45.2 ± 3.5 α 43.1 64.2 ± 4.0 α 104.0 

11.9 NT NT 86.2 ± 7.8 α 172.7 58.2 ± 4.0 α 84.2 76.0 ± 4.8 α 141.3 

23.8 NT NT 90.8 ± 2.8 α 187.0 73.5 ± 2.6 α 132.4 84.0 ± 4.2 α 166.7 

47.6 NT NT 91.0 ± 2.7 α 187.7 94.0 ± 5.4 α 197.2 92.5 ± 6.2 α 193.7 

95.2 98.8 ± 5.3 α 187.3 91.0 ± 4.8 α 187.7 98.8 ± 8.6 α 212.3 86.8 ± 4.0 α 175.4 

Test Endpoint 

(% v/v) 
        

IC25 -- -- >95.2 -- >95.2 -- >95.2 -- 

IC50 -- -- >95.2 -- >95.2 -- >95.2 -- 
NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 
α Result was significantly greater than the laboratory control 
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Table 9. (continued) Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

(% v/v) 

LC_DCDS LC_LC5 LC_WTF_OUT 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation 

 (%) 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation  

(%) 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation  

(%) 

Control 31.9 ± 3.0  --  31.8 ± 2.3  --  32.5 ± 2.1  --  

1.5 36.0 ± 2.4 12.9 45.5 ± 3.8 α 43.3 72.5 ± 2.1 † -- 

3.0 42.2 ± 2.4 α 32.6 60.0 ± 6.6 α 89.0 79.5 ± 6.2 † -- 

6.0 51.8 ± 4.1 α 62.4 65.8 ± 4.1 α 107.1 92.5 ± 8.1 † -- 

11.9 59.8 ± 4.0 α 87.4 84.0 ± 6.2 α 164.6 106.5 ± 5.8 † -- 

23.8 91.2 ± 3.3 α 186.3 93.8 ± 5.3 α 195.3 87.0 ± 3.6 † -- 

47.6 110.5 ± 9.6 α 246.7 95.5 ± 3.4 α 200.8 73.0 ± 2.6 † -- 

95.2 118.5 ± 8.1 α 271.8 85.2 ± 5.6  α 168.5 19.5 ± 1.7  -- 

Test endpoint  

(% v/v) 

 [with 95% CL] 

      

IC25 >95.2 -- >95.2 -- 72.7 (64.9 – 82.6) -- 

IC50 >95.2 -- >95.2 -- >95.2 -- 
SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration 
α Result was significantly greater than the laboratory control 
† The data did not fit the hormesis regression model; therefore the cell yield was adjusted to that of the control value and analyzed using linear interpolation. 
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4.0 QA/QC 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within ranges specified in the protocols 
throughout the tests. There were no deviations from the test methodologies. Uncertainty 
associated with these tests is best described by the standard deviation around the mean and/or 
the confidence intervals around the point estimates. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was considered 
appropriate.  
 
 

Table 10. Reference toxicant test results.  

Test Species Endpoint 
Historical Mean 

 (2 SD Range) 

CV 

(%) 
Test Date 

C. dubia 
Survival (LC50):  2.1 g/L NaCl 2.0 (1.8 – 2.2) 5 

April 13, 2016 
Reproduction (IC50): 1.6 g/L NaCl 1.5 (1.2 – 1.9) 12 

O.mykiss Embryo viability (EC50): 5.5 mg/L SDS 4.1 (2.1 – 8.0) 40 April 28, 2016 

L. minor Number of fronds (IC50): 4.2 g/L KCl 4.0 (3.2 – 5.0) 12 April 28, 2016 

 P. subcapitata Growth (IC50) 34.0 µg/L Zn 30.5 (17.4 – 53.5) 32 April 26, 2016 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, 
EC= Effective Concentration 
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Ceriodaphnia dubia Summary Sheet 

Client: le01( cool 
Work Order No.: lkfFl-9 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Org·anism Information: 

Broodstock No.: 

Age of young (Day O): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used ~8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d ICSO (95% CL): 

Apnl 1301c, 

Start Datemme: (3-pnl 2Bltl/~) ! bOc.h 
Set up by: __.,f:!Yl..,_...!rj,_._ ______ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;?:80 % 

2) At !east 60% of controls have produced three broods within 8 days 

3) An average of ;?:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LCSO Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
;;I. CJ (f.f) - ~ 1 g/L NaCL 

f,'c) ((.1.-/. glL NaCL 

CV(%): 

CV(%): 

Test Results: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: 
Date reviewed: fi..4 ("I. /.lfb -----,{l--'+1 !-"~ :.....__ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Concentration 

rr U I~ t 0 \ 
Temoerature <'Cl 

DO (m!l/L) 

DH 
Cond. IuS/cml 

Initials 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~cit/ C\lC'-\ Mt! l?tart Date & Time: A~t·I \@I lo, tfJ 
-CAiJ £0 SSL c c_ ws 22J1 O'I •ustop Date & T'.me: ~ ~ lf/1 bP 

l!Jfl ~ :>o1b-CU,-)5JJ Test Species: Cenoda hma dub1a 

Davs 

0 1 2 3 4 5 7 

in"<t. ' .old new old new old new old new old new old llew final 

'>i'!, '1 n 3 -z._7_ c:> Z I 6 '.FVI 2 io 
IYlf VL 1.,\1/\J. v S er 5 "" , IJ\I' 

Davs 
Concentration 0 1 2 3 4 5 h11cJ.l; 7 

I. flC. 6/, (VIV l ' init:. · Old new old new old new old new old . n.ew old . new final 
Temoeraturer•cl' JJ.-1. 2.).C.' !-I 0'2-'.>-·"' 2'f«> "l:5:" 'Z,<l.D 'l")f)1Jt·O )b.D 2'f,O'.)lj,oi/\{.U 

Cond. tuS/cml ',1/1 '):;)_,,- ::-- z:Z..) 1./1 l,.. ·~~?..'}.!' - 2.. '2.. '7- '))IJ"' 1."l 

Initials IV!Vl'] -, , y ,, • '1 \Ct "\v.\.. '-' S .:J <;'. ~ fj\I'.\ 

Davs 

Concentratio~ l 0 1 2 3 4 5 'YloW's 7 
11.i;-9",{U\v 1 iilit: · old 

' 

cild old old new_ ---old n·ew .Ole! .•• final .:new 1.-new ·new new: 
Temoerature ('C) 14_() 2~.o 'LL() '?Jf c;;; 21{,n ... _,.,...-,:lo U{.O ii:: (; '2J1.D 15,D ·'l..!t-C -ii;;,o 4 VJ 

DO lm!l/L) .~1 7.y . I '1- :<> .. 7£.l<> 9,.::v :tf5 '6· 2. "J:-7, 15' l -t .u- ~2.-~ 

oH ,_ v 'f~ <"1 17 JJ 'r>f ·1) ::j-;i1 ~-I "} y r.; "' i'.:f.b 7·8 ::/-. "' C> . \ 

Cond. luS/cm) ld- <JI - 2.· -, "2-bi.f '2.-b6 '7_,( 2 -,n.., JS% 
Initials 11Vi ~ {)!) Ir/ -.\'NU. vs '1"r ';1 , Ml:l 

, 
~ 

Davs 

Concentrati~J 0 1 2 3 4 5 n(li;Vs 7 
I00%fv\t1 init .old 1 • ne:w old new old n'.ew did' new did 'new otd :i:lew final 

Temoerature (<'C) J1,C, 2:).0 'JL{ .6 I/>_.,, 2<;. 'f J.5"lD 'l~~ It.. D ~11.c 25.! 2.4·( :ii;, Q 2L{.fJ 
DO (m!l/L) v,'- 'J r:,i,5 b/ 1-'S" lL1 1·"- '(;. ")... ~-t;:{ s ·) l~.::; ~-z_ 7.J ~2-

oH 0 v 8-0 ("[ 1 61 fl .-o h( '2.htl l--<1 8·D ":::t, '+' ~,,C> 1.:r-. t.~ 
Cond. /uS/cml ~ c,-co 6 S"lp, "'SS i::: \.j h $LJ <", tr\ \;25" ,. 

Initials 'VIV'() 1--, I Ji.f j \<(.. ·-i""'- 05 u- /F lt1 /'Y) li11:1 . 
Thermometer: _'-\~ ___ DO meter: ~ pH meter: _ _,_ __ _ 

!lit:\ 
Conductivity meter: _,V'-----

Alkalinity* 

Control Analysts: mai /\WO, 158 
IA .':t=(,L, L 

Reviewed by: , ~ 1 

Date reviewed: ~ ~ lf f.. 
5~ . ,------ ( 1· 

owv, !56pat41uA!a\e -di- f?rw~~ 1odll.A.(lpJl)' .caltWeS"' 
t (p--.._ r I ,..) 

Hardness* 

* mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 0'1 i41bt':> 
Version 1.3 Issued May 22, 2015 

Nautilus Environmental Company !nc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: t:if.. I< 000,I NS 'o\6-ott->'3 iJ ' -.-I (' (" I -~1n4Cfif·• ~ ' ' . (v/v) ;; Work Order: 

I 

Concentration: (~Ot-1-''"'' Concentration: {I -·,, ;-; 
Days 

A B C D E F G H I J lnit A B c D E F G H I 

1 y' v ~ v v v v · ,/ / v :l5' r/ v v v v v ,,.. ,,,, v 

2 / / / .,.. -..,,. ,,. .... -- / ,/ '""" ,/ /' _, / -r/ / . /'.' 

3 / / / / '/ / / / 

~~ 
/ / I' / / , ..; / / 

4 '),- v 1.-'> :..< / ""{ V/ i3 t1 I ;t.-' lcS '1 "'.'l 5 -1 '3 ~ 
5 

"" ' 'IS (,, ,/ 'I, IC '1 ".).- J ML'. ?> '1 4 IO lo '1 h ,/ ./ 
6 ii.? t ')_. ,_ v 12- If I '.l- I I II Ml" 1'2- fz. l l I'? to r-:i. '.2. u . 
7 

8 ::22> 
Total rn T"l 1,:i., 14- (') 2'+ )h 2lf :22 .. I c;- 1 m r J. L/. :r:1 'J!br :2";f 1q JU 24 !I../- J'Z 

' I Ill/ ' ' ' 
Days Concentration: ~' . 7_.J ..Y. Concentration: / .. ~) /: 

A B C D E F G H I J I nit A B c D E F G H I 

1 (./ v v' v v v v v v' v :rs {/ v 1/ v / ,,... v ./ v:. 
2 .,...- / .-- / v / / ,/" /" / 'f(_ / / v / ~ / / r 

3 / /. / ./- v / /v / / "/ , / / / / / / / / / 
4 I 1..-/ VJ .;;: "-.. I ;.?, ,,/ lf l/ ff!IH '1 3 3 -<., '1 t ,_ 

;?., 3 
5 

.,.., "1 ~ q 0 Li (,, i::; v ).), >~l:'. ;') Iv (" ~ '4 c -{; ">( "1 
6 11 I 'J.. 1 I ;., 2. u IO 10 5l 11 Mt 12. I'> I '.2. 11 12- r 10 
7 

8 

Total 1 ~ 'J"'l i ')?, '.21-1- J'5 I 1 .. J,1-J 1'1 12.. : '] ;z., ~~r 2J... '.2.l~ l'"J.I 2:l- ]", 1}1" 1':,,, . J( 22-
' ' ' 

Days Concentration: ...... 0/, Concentration: l cc y 
A B C D E F G H I J lnjt A B c D E F G H I 

1 v / v' / ....... v ,,..... v v v' ITT v v v l/ ,,- v ....... v v 
2 ,/ / / / / / r / ·- / 'IL- / / / / / , 

/ 
,, / 

3 / { ,,.- v / / / ,... ,,.- / . / < < /,/ / / ./ / / 
4 \ '1 "' l .""'> ,/ J "1 "' fhiJA / ~ 7 " ./ VJ 1-1 ~ «, 
5 L I~. y. l '2, ,/ 't1, \/ v' llJ\t: v' '1 \o L ..; ,./ '-! v 1\ 

6 JO !'2.. lo t '"' 1/ jO ~ to Bll v I I VJ < ./ "1 \0 1 10 
7 

8 

Total ·'J.o :2,,) l.j ':+ ii- r J 21 •y; f'2 1'7 !lit' 0 ;;l?, I::/" )D !1 r;, .2'?> I '1' :l-1 
' 

Start Date & Time: A~n 1 2ftff~ €JI f;po. 111 
Stop Date & T1me:oW}3][6 ¢="'1 ~ 

Set up by:_~£~l~W~"'~+----------

Concentration: '=:!,/2"' 
J I nit A B c D E F G H I J I nit 
v ~s v v i/ v v v v v v / :rj 

,,./ R- /' ,,.. 
~ / .~f-' ... ,,. ,,. .,. /,Y 

"" v' ""' / / 
,,,,- ,,,-

/ / ·,,.- / ~ ./ / kl 

5 tW!rl '> ,, / ; ''I, / I ' .., l"-' ' . 
)\ l11ilS I,,, ·,; ,, ':f' I/ ,,/ c~ ,/ 'b ' Mt' 

10 mr l'J. v 10 I ;:, v '4 1 11 I I I i.. lilt' 
. 

J.1 l\\l"J J.. 0 I 'ti "° 0 I'-? )::2- IV 1 '.2. l'l~ ,,,-
' 

Concentration: . /.,"i )' 
J I nit A B c D E F G H I j I nit 

v JS' .......... v v v v ,,,.- / v v v' ::JS 
/ \'<.., / / / / ,,.. / ./ / /' .r ,y,L.. 
./ ~ / / '/ / ~ / / / ,,.- / 

~~ '31 i11Y1 "' <1 1/ '1 :3 '2.- :3 i,/ ~ 7-'.S. 
rio illl/j (L) 

~ (;. '.1" -::J.. ""' A' •vi ./ ./ ii!"' 
I~ l\A~ 10 q 1:2. IO 10 Oj 10 v v ID mt 

' I~ mr Ill 
°' I '6 '?I '.2-c l"i '10 D ~ ... 1':':7 lllll 

' ' 
Concentration: 

J I nit A B c D E F G H I J I nit 

IV _,., 
/ I«. 
,. .... , . 

" 
0 1•,,tJ 
L1 Wll: 

22. l\'lt 
Notes: X = mortality. ;:.""""'"-' .p:::irtl [t..!.bi,~ 

Sample Description: Clear, nc, Ol'CC:\P'\1\l•?/i-e:;;j)'•/ p!?lr\v(p' 1.Glle 10d0\.dv1.R ,93 /Cdcutlf,[<:; 
Comments: Total# Young only based 1m thL trrst 3 Broods. Fourth and subsequent broods not included in total t:o1.mt. 

/ 7 

Reviewed by: 1tJL. 
Date reviewed: f' \U1 [q(frf, 

Nautilus Envircmrnenlal 
Version 2.1 Jssued July 29. 201)9 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-1612:25 (p 1 of 2) 

164 79b I 04-9057-1128 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-8271-3680 

Analyzed: 11 May-16 12:25 

Batch ID: 

Start Date: 

02-3451-4972 

28 Apr-16 16:00 

Ending Date: 04 May-1616:30 

Duration: 6d 1h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-16 10:50 

Sample Age: 32h (8 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 9.973 7.919 

EC10 >100 NIA 

EC15 >100 NIA 

EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

6d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 
12.5 . 

25 

50 
100 

Gd Survival Rate Detail 

C~% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 
1972985 

95% UCL TU 

NIA 10.03 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 
10 1 

10 

10 

10 

10 0.8 

10 1 

10 0.9 

10 

Rep 1 Rep2 

1 1 

6d Survival Rate CETIS Version: CET1Sv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20o/o Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

4CC277FF Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2016-04-25 N 

Resamples Exp 95°/o CL Method 
200 Yes Two-Point Interpolation 

95°/o LCL 95o/o UCL 
NA 12.63 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% %Effect A B 

1 1 0 0 0.0% o.0°1c 10 10 

1 0 0 0.0% 0.0% 10 10 

0 0 o.0°1c 0.0% 10 10 

0 0 o.0°1c 0.0% 10 10 

0 0.1333 0.4216 52.7°/o 20.0% 8 10 

0 0 o.0°1c 0.0% 10 10 

0 0.1 0.3162 35.14% 10.0% 9 10 
O· 0 0.0%) 0.0% 10 10 

Rep 3 Rep4 Reps Rep6 Rep7 Rep 8 Rep 9 Rep10 

1 1 1 1 1 1 1 1 

1 1 

0 0 

0 

1 

CETIS™ v1.8.7.16 Analyst: __ _ QA: <:.;"t&lc , 
/{CUA {CJ Jib 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 01-8271-3680 Endpoint: 6d Survival Rate 
Analyzed: 11 May-16 12:25 Analysis: Linear Interpolation (ICP!N) 

Gd Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

--·--·-

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11May-1612:25(p2of2) 

16479b I 04-9057-1128 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Reps Rep7 Reps Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 0/1 0/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 0/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

16 May-1614:23 (p 1 of 2) 
16479b I 04-9057-1128 

Ceriodaphnia 7..d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-4952-9143 Endpoint: Reproduction CETIS Version: CET1Sv1.8.7 

Analyzed: 16 May-16 14:23 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 02-3451-4972 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 28 Apr-16 16:00 Protocol: ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ending Date: 04 May-16 16:30 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 1h Source: In-House Culture Age: <24h 

Sample ID: 12-8781-3119 Code: 4CC277FF Client: Teck Coal 

Sample Date: 27 Apr-16 08:18 Material: Water Sam pie Project: 
Receive Date: 28 Apr-16 10:50 Source: Teck Coal (TECK COAL) 

Sample Age: 32h (8 °C) Station: LC LCDSSLCC WS 2016-04-25 N 

linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 873355 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95o/o UCL 
IC5 2.259 0.329 16.3 44.28 6.134 304 
IC10 12.57 0.7662 35.4 7.956 2.825 130.5 

IC15 15.32 1.347 60.13 6.528 1.663 74.23 

IC20 18.62 2.069 NIA 5.37 NA 48.34 
IC25 22.6 2.861 NIA 4.425 NA 34.95 
IC40 >100 NIA NIA <1 NA NA 
IC50 >100 NIA NIA <1 NA NA 

Reproduction Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 10 19.8 0 25 2.412 7.627 38.52% 0.0% 
1.56 10 21.1 12 27 1.509 4.771 22.61% -6.57%1 
3.12 10 15.6 0 25 2.825 8.934 57.27% 21.21% 
6.25 10 20.5 12 25 1.478 4.673 22.79% -3.54°.lii 
12.5 10 19.2 3 26 2.56 8.094 42.16°/o 3.03% 
25 10 14.8 0 21 2.356 7.451 50.34o/o 25.25% 
50 10 14.1 0 23 2.584 8.171 57.95% 28.79% 
100 10 15.3 0 23 2.781 8.795 57.48% 22.73% 

Reproduction Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep 10 
0 Negative Control 18 23 23 24 0 24 25 24 22 15 
1.56 24 23 23 27 19 24 24 14 12 21 
3.12 21 0 18 20 0 13 22 15 22 25 
6.25 23 25 23 24 25 16 19 15 12 23 
12.5 22 26 21 22 25 26 6 3 22 19 
25 19 19 18 21 20 15 20 0 3 13 
50 20 23 19 17 16 0 21 0 12 13 
100 0 23 17 20 0 13 23 14 21 22 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: 
JiJ!J._ 

,,1 OU. I q //G 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-4952-9143 Endpoint: Reproduction 
Analyzed: 16 May-16 14:23 Analysis: Linear Interpolation (ICP!N) 

Graphics 

" 

------·-· 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

16 May-16 14:23 (p 2 of 2) 

16479b I 04-9057-1128 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Jeck' cool 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 

Avg No. young in first 3 broods of previous 7 d: 
Mortality(%) in previous 7 d: 
Individual female # used <:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LCSO (95% CL): 

7-d IC50 (95% CL): 

Apnl 13111a 

Start Date/Time: llpn I ?Bit b Q i 3 LO~ 
Set up by: .......x;E'Yl,!!.J!.JW\'-1---------

Test Validity Criteria: 
1) Mean survival of first generation controls is 280 % 

2) At least 60% of controls have pr0duced three broods within 8 days 

3) An average of 215 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQRanges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH= 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

gtl NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
;il.CJ(l.fj-J ~ g/LNaCL 

/, ,,- ((. J-L g/L NaCL 

CV(%): 

CV(%): 

Test Results: 

LC50 % v/v 

IC25 % 

IC50% 

Reviewed by: 
Date reviewed: ___ M_,,_"'+-l '-'/8f-/"-'lfo:::_ __ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Client: 

Sample ID: 
Work Order#: 

Concentration 
{'/WI H 0 l 
Temnerature 1°c1 

DO lmn/LI 

nH 

Cond. '"Siem\ 
Initials 

Concentration , 
!. c;-r 6/. Cvlv 1 

Temnerature 1°c< 
DO lmn/L\ 

nH 

Cond. '"Siem' 
Initials 

Concentratio~ l 
P.S"9'efli\v 

Temnerature 1•c1 

DO lmn/LI 
nH 

Cond. '"S/cm\ 

Initials 

Conce.ntrati~} 
I00%f,1\1, 

Temnerature 1•ci 

DO lmn/L\ 
nH 

Cond. "·Stem\ 

0 
''JR.it; 
-?µ,I 

X> .0 
-;;.._{'{ 
r,::rl:/ 
1'1-1'\WI 

0 
init. 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 
·old· ·rrew old new. 

11.:::.0 1u.o '2$"·-;J ,_li <Q 

' 1_ 
. ' 'it>.?--- -=r-7 ,...., 

l(.i d.O "t-7 g ·'71 

1,., "' '/..-- ::i..u. 
:r:- v 1 ll'l \{..(.. 

1 2 
aid tleW I old n·ew 

Stop Date & Time: _llil!:l<lll-:::U.:.L!!L..!:2'....~=~u._ 
Test Species: Ceriod phnia dubia 

Da'= 

3 4 5 6 7 

old ·-new old. .new old.· 
. 

·new .. ·old new f.inl\I 

·~.P '1!-1.P L!.f,O 'l t(, ti I :A'l.() 2-'t· 0 ?S.O Y.n J,lf:'O 

~:; ~.,i.- ·1.L ~) .:]_, R.D 82 ::p:, ~ =!,? 
f.;t ., 'i\ ·1, ') 'i_D 1-h 7.q :i ,\,, -'.. 1:1 lo 

'1.,.'L3, ZJ,1 216 i)) J'.l.2. 
-v.v-.L --\ ') -. ") ~:mY Mb 

Davs 

3 4 5 6 7 

old. new old new . ·old _..ne.w. aid .. ·n·ew final 

J l\ 0 'i<'i } ;zu r ,,,._,. 1~«0 -~<> '14-1l 1 lt, \\ 2.0·"' 'J/j () 2i/,O JS.0 .u dlf:-o 
1<:.0 i ~- \ 'T-~ g • .., , " 'OJ 14.., j?,-'7 1--' - 8, 'L "J.-" . I 7,'), 

_-'-1, . ' 
D . ~() ~-~ ~-'1 . .,-(;( "6~o ...,_ i; e,.v -:J.: -~ '7,Cf ::j :S' .u .-:i . lo 

'1.:1 . , ; 1\) 7-\4 '2.-1 b '1. l x '~}/ 7./ '2?-0 .,~, 

" lj :L f1r' IVhl ~ Ye -~\JAJv .J '5 v:S J-rnn1 Mo 

Davs 
0 1 2 3 4 5 6 7 

"·JO.ft.~., old new cild new ·aid .n·ew_ old new old ·new L: 'bid ·, new·:· ffrral 
74.0 fiJJ u:r; z>~ ~·\·) ?.$>0 1..~,-0 ;,!/, ~ 2..Lt· (J 1'7c: 0 2't· 6 .25.\) u, () J4-v 
'$? 0 L " , l 1-·u rq_, 14.'V Qi. I ·1.i.1 /?> . '} -:J-;4 e. z... =J.4 . I I :'.'.!. 2--" ~to .... ,o :t-8' '1A 11~ 'B ·I 1-i. (' 8· \ r:+.::::r- ';?. '1 I 4,'5 . ( ) l::J .6 . 
/' ,.1..-, L., ~n· ~,;'\ 'Li~ '2...'2... ! ri;,,_,_ 

, __ 
D.:ll 

-~f\l)i .:f m r1 1 \ll. ''"' ·' J) d-5 ..f'"~11r(_Y\ 1111\tl 

Davs 
0 1 2 3 4 5 6 7 

. iilik old 1 ··new old new old n~ew old n~w <ild tl"eii'.1f_· I cild< new . fi.11a1 
q;i:; ''".U ~!. .6 hS4 ''>-5 ~-o '2<1,.o Vt,~ J.}/ ;o ic;,D ?..'t.c J~.v 11 ,{) 2lLo 
·71 LL ,_ :p, 8•! 11,3 fb, 'V 1-'1 2> ·2- 1-:3 21·?_ ·l 1} j \ I :i.. '2-

1'). . \ .. ,\ =t·ci g.·o 11.Q l{;.,0 7.& g.o r.-r-1- 71.<'I I =tr 1:" ~ '' .. I =I ::J 
'V .. ;..;.. '.) 

< J. 1.-X "i.'l.5 -z._ 1-'fl 2-"l ... -< -:2-L.6 J.::n 
Initials ~ Vi/\Jr) 'Fil. rn '{J.., \>).J>..L. Cf5 JS ti i'Y1 l'\'ih 

Thermometer: _tj_,_ ___ oo meter: 1/ 
pH meter:_-+---- Conductivity meter: V 

-''-----

Hardness* 

I 
cJ_OO I 19~W'v).~ ~.~ I Analysts: ~t'f·~Q/L 

. 1'.&:_ . G ~ I . Reviewed by: <1(#- ' Alkalinity* 
* mg/Las CaC03 

:5CJ('/W-- Date reviewed: ~ f~(fe, 

/ \<112 pa rttr u \qk- / od a ... 111...e r \; Sample Description: 

Broodboard Used: Q'-1?6\IB Comments: 

Version 1.3 Issued May 22, 2015 
Nautllus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

T&v tJJoJ U11t0\I hi\ 201b-04'-Jb_N 

% (VIV) 
StartDate&Time: ~~ ?.RJIQa) (30:\h 
StopDate&Ttme: m ~-~~ Oq~ 

Set up by:--'!-;;l-L#J'-f------------

rM"""lration: CONTCZ.01.- lconcentration: /,IJ<CJ - !concentration: 3, Id, D --····· 
aysA-8 C D E F G H I J lnit A B C D E F G H I ~lnit A B C D E . F G H I J . lnit 

1 ./ ,,/ / / ./ / / / / ,,/ lflfi / / / / / / ,/ ,,/ / ' / / / / . / ,/ / ,/ ,/ 1/ '"fl 
2 / ,,/ ,/ ,,/ ,,/ / / / ,/ ,/ ..... : / / /,,,. / / ,/ / -' / ' / / / / / ,., " . / .,.... ·~ 
3 / ,,..- / ,.,--// /·///'1:'!:: /" _., ,..-·/ / / /// /'M ,,r/· /// / /,., ,,.- '1.\-lfi 
4 'f ' ' ~' £1 .-.. -<; "7. 4 ~( litfffe "I "1 'i. ,;:.; '1 '1 ':1 .::( ' '"ii . ti~ ~I 61 "'\ 'f ~ I "'i .:5 1.::- '1 . ~I'! 
s IC ' '7 /0 '?''\ 'r'3 Lf IU '"1 fY/f/11 Cl I '1 >f lU o l.o? J t , o· I II ,,/ ; '11. i'1' ./I() - •/flt 
s ..; 'l::> v ./ / v' / v ..Y M1, / v v- v .,,- Io v '- v ;; f\I ./ / 1 o '/:., 1' ./ ,/ y ,/ ntl 
1 l'.l · ./ 12 l'l, 17> 12 11 1::> 11 ML1 /.4 1'2. 12 11.J. J?, J i"..L )LJ ri.+ I? Mt 10 ILL- vr 11 10 11 1:2.. r;, IW- Ml1 
8 ' v 

Tota1l2!a] QXliG l:.z'f IJ}=l?.'fl.23 l2fl2TI ::Nlf\IJl]l.:2IOl 2bl:1'5'1:.J5 I 2Jl;;i:;rl 'J.qJ 2.\ol :2'] iQMl:]IJ.1.IJ."fl 2) I J-/ l2'"flJ-i-Jf) l'.2Jl:1?, I ¥Jiiili 
- . .-,- ----- ------- ---- ~--- -------- ..--- . 

Days Concentration: ,__...,, '5" Concentration: I ..... 1 lf5" Concentration: ;:tS-
A B C D E F G H I J lnit A B C D E F G H I J lnit A B C D E F G H I J lnit 

1 ,/ / ../ / ,/ ,/ ,/ .,/.,/.. ,/',/ ./ .,/ ,,/ 1/ .,/ ,/ ,/ ,/ fl'Uf;, 0 / ./ / ,/ ,_,./ /, / .,/,/ ,/ .•nY~ 
2 ,,,,.... /' ,,... ,,,,... / /,.. - / ,/ ,,,, .,... ,. / / / / / / ....... "' \<L ~· / ,,. / / /' ,,,_.. ,/"' ;"' ,.... \«' 
3 ,,,- / / / ,,. / ~ ,r ,,,,.. .-- '\'' ,/ r _,.,, / / r ,.,- · ~ ,,,,_. .--·>1ut ·" /' ,r .r ,,- ,.,. .. / ,,, "" ,.,.. "\"LI 
4 '1 '1 b 1 ' '1 l,,f 5 ' - '1,1 1..1 '1 ~/ Li ' ~ ;., Y ~ Y :JffJ'l/JI ':1 .<; c 1..4 V ~. Vf '-f '"> '::;' iVllll I 

5 ( ~ ~ fl ' , "1 /(.;; 1/ ' , / / ./ /{ ' f-, I ~ • / n. h / ~ ,/ '."> 1/ '/ /I IT 1/ 1tfl'/f/ 
6 •/ v ID .., I / ./ I 0 ' Vj >At 9, 8 CJ( ./ I") ,/ • / r J w· v ·::i- l <:1.. !-/- ~ Q. V' ./ 't;' M/:l 
7 10 17, l'.l- t 1 . t?.- 1 1 IL.I , 11 ·~r 10 12 1u 1::i.. 1::i.. 12.. 11 , . 1..,, Mt' i'.l, ,,.,, ./ 12 l:;"" 1'.l, 12... 11 10 1u. Mt 

' 
8 

Total ;20 ::LS' J; 11..f- ),\ JI:)}!:;' 2'-) 20 2'f ~~\1 22- 2'+ ').::} 2.\,..,l?'?:, '"-) '.l'f '.2.Lf ).::J ).2. l'lll1 J,'.2, J.'J;, 20 ??, JI+ J..LJ. '21.f J,t:;' ?<> J 
I ' 

SO Concentration: 
H · 1 J lnit A B C D E F G H I J lnit 

1 ,/ ,,/ 

2 /' ,,,.-

3 I /'I ( I,, I/ I /'I /I /I /I/ V.l,\"'4 ---1 /I/ I/ I '>'.I /I/" I /1 /I/ k\"'1 j,. 

• 1-1) I ~ I~ I q,. I ,/I 'ffZ::fl,/13 ~TX 1~513TIT:/I~ I 1t 1'1 13 'ttnilll 
5 1761 ><-1./1'1' I '11 /Di N'I 2')1./1.AM~ I I 1.71 q l,/f r l';:;lvh./ l1/l/lf1,iffa 
s 1..,, 111 1·(,, 1 7'1cf!/1 v 1101 01 r:ri<I Mtll r I 3 1 /11.+ 1 n1c;11:; !!;-It,.., 17 lft~t 
7 li?-IV"lii+l10/Vl11 /1ol/IP·ITl1ii1L1ll ITOl11l11I rl./111111-T\'OIJl !r\'lt 
s I I I I I I I I ,.,, I I I 

Tota112:/-IJ? 11'.l;/'2'2..T'J?, (ji:;'/'.121J:lf'L2. / fr2'11rl'll1IO" I i'.f.. IJ.'.b I J?, 1~11 !;'JI 'l 12ol )0 IJ4'1 ffitl 
Notes: X = mortalily. I \7 3CIO"'L pct r\~(J...\,\g. te_ 

SampleDescription, deax- ,4'\0..0-l'ec.f)OOk:""' g:A1·!/ual~~ I odo_ .. 11'1.eS'S ,/ c,cfn4vlt4S 
Comments: Total# Young only based on the fi;st 3 Broods. Fourth and subsequent breads not Included in total c-i... I l 

\){Jv Date reviewed: _ _:_Fi_~-i-=18 /~/~'-----Reviewed by: 

Version 2.1 Issued July 29, 2009 
Naurnus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

16 May-1614:52 (p 1 of 2) 

1·6479c I 00-4653-9271 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-2808-1729 

Analyzed: 16 May-16 14:48 

Batch ID: 

Start Date: 

16-2804-2804 

28 Apr-1613:00 

Ending Date: 05 May-16 09:05 

Duration: 6d 20h 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-1610:50 

Sample Age: 28h (7.5 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 48.31 2.248 
EC10 68.36 8.893 
EC15 94.95 34.32 
EC20 >100 NIA 

EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

7d Survival Rate Summary 

C-0/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

7d Survival Rate Detail 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

536760 

95°/o UCL TU 

NIA 2.07 

NIA 1.463 

NIA 1.053 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 

10 0.9 
10 

10 0.9 

10 1 
10 0.9 
10 

10 0.9 

10 0.8 

Rep 1 Rep 2 

0 

1 

0 

7d Survival Rate CETIS Version: CET1Sv1 .8.7 

Linear Interpolation (ICP!N) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

4086018 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 
NA 44.49 

NA 11.24 

NA 2.914 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err · Std Dev CV% °lo Effect A B 

0 1 0.1 0.3162 35.14% 0.0% 9 10 

0 0 0.0% -11.11% 10 10 
0 0.1 0.3162 35.14% 0.0% 9 10 

1 0 0 o.0°1o -11.11% 10 10 
0 0.1 0.3162 35.14% 0.0% 9 10 

0 0 0.0% ~11.11°/o 10 10 

0 0.1 0.3162 35.14% 0.0% 9 10 
0 0.1333 0.4216 52.7% 11.11% 8 10 

Rep3 Rep4 Reps Rep 6 Rep 7 Reps Rep9 Rep 10 

1 1 1 1 1 1 1 1 

1 1 

0 

0 

1 

0 

0 

CETIS'M v1 .8.7.16 d<N-
QA. 't 0/11~ Jv ccq I'\ v 

Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-2808-1729 Endpoint: ?d Survival Rate 
Analyzed: 16 May-1614:48 Analysis: Linear Interpolation (tCPlN) 

7d Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep4 Rep 5 

0 Negative Control 1/1 0/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 

100 0/1 1/1 1/1 1/1 0/1 

Graphics 

,, 

"' -----·-• '..-. 
00 

'' l 0.0 

"' 

'·' 

000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 
16 May-16 14:52 (p 2 of 2) 

16479c I 00-4653-9271 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep 8 Rep9 Rep10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 0/1 

111 1/1 1/1 1/1 1/1 

0/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

111 1/1 1/1 1/1 0/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 
Test Code: 

16 May-1615:03 (p 1 of 2) 

16479c I oo-4653-9271 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-5027-5753 Endpoint: 
Analyzed: 16 May-1615:03 Analysis: 

Batch ID: 

Start Date: 

16-2804-2804 

28 Apr-16 13:00 

Ending Date: 05 May-16 09:05 

Duration: 6d 20h 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-1610:50 

Sample Age: 28h (7.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
IC5 3.116 1.976 
IC10 29.07 2.529 
IC15 48.78 6.421 
IC20 59.19 26.37 
IC25 70.64 40.14 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-% Control Type 
0 Negative Control 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

Reproduction Detail 

C-o/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 
Source: 

Station: 

Seed 

1630851 

95% UCL TU 

50.08 32.09 

63.32 3.441 
NIA 2.05 
NIA 1.689 

NIA 1.416 

NIA <1 

NIA <1 

Count Mean 
10 22.5 

10 25.4 
10 21.9 

10 23.6 
10 21.8 
10 22 
10 20.3 

10 15.6 

Rep 1 Rep 2 

26 0 

26 26 

22 27 

20 25 

22 24 

23 23 

27 23 

0 17 

Reproduction CETIS Version: CET1Sv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

4086018 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°!o UCL 
1.997 50.6 

1.579 39.54 
NA 15.57 

NA 3.792 

NA 2.491 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o 0/oEffect 

0 27 2.54 8.031 35.69% 0.0% 
22 27 0.4761 1.506 5.93o/o -12.89°/o 
4 28 2.152 6.806 31.08% 2.67% 
20 29 0.8718 2.757 11.68% -4.89°/o 
3 27 2.149 6.795 31.17% 3.11% 
14 25 1.033 3.266 14.85% 2.22% 
12 27 1.627 5.143 25.34% 9.78°/o 
0 24 2.729 8.631 55.32% 30.67% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep 9 Rep 10 

26 24 27 24 23 24 27 24 

25 25 27 22 24 26 27 26 

21 21 24 22 23 27 28 4 

23 24 21 25 25 29 20 24 

27 26 23 3 24 24 23 22 

20 23 14 24 24 25 20 24 

23 22 13 25 22 15 21 12 
23 18 0 15 19 20 20 24 

CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-5027-5753 Endpoint: Reproduction 
Analyzed: 16 May-1615:03 Analysis: Linear Interpolation (ICPJN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

16 May-1615:03 (p 2 of 2) 

16479c I oo-4653-9271 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ 
QA ~6!;; tJ.lfb 



Ceriodaphnia dubia Summary Sheet 

Client: Jeck cool 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%)in previous 7 d: 
Individual female# used <:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

16\Jaol-P-
Apnl P.tl. k> 

Start Date/Time: A-pnl '.;?oft\:::> Q 13~ 
Set up by: _i::E'Yl;!..!...!!JW\'--1--------

Test Validity Criteria: 
1) Mean survival of first generation c~ntrols is :=:::80 °/o 

2) At least 60% of controls have pr0duced three broods within 8 days 

3) An average of~lS llve young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH= 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
;;I.CJ(/. B- J. . g/L NaCL 

/;,- {(. '/-/, g/L NaCL 

CV(%): 

CV(%): I}---

Test Results: 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: Date reviewed: ___ /'i_l_"1-+' _114.._1,,_/1-"'fo __ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Concentration - . l Clu11~0 

Temcerature l°Cl 
DO lma/L) 

DH 
Cond. luS/cml 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1? cl'./ Start Date & Time: Aptd 2&'l la tO 1330 
LC~£@};;;Q(/(D;sJOH::rO-t){;i Stop Date &Time: iihcw [/lb@ 11 ittl;i 

lbtjj4 \,.) TestSpecies: Ceriodaphniadub1a 

Da'~ 

0 1 2 3 4 5 6 7 

·old ·.· '• 

01c1 new old new I old new final . inft: new old new old new 
\A, IJ 'tS,D 'LL(. 1.~·'J '.lii-' Q 'Z.:)\o 7.ftO Z'I.~ 1.."IJ 'l5. () '}/!·{' 1'5 ,c; 'IU .V JS,"' 

S?.0 ·-. s 'f. l / j;.""l-3 ·J.-~ "i +'! ~-t- 1,1 i.i- 'f'. I 02 't· I '· q;.,, 
~· ... 

'A-:'( 7'ffo 'e.l' q., 1' S·Q 1-;'I' 145"1 'LS \ • <> t. c;, "''' 'f,G 
' ':f. lo 

<],.'].,} v "}_,"}/// 'j.\l .. u.;~' l..t I Ztf 'Tl 11)."b 
Initials - rnrll -Hiii' I tv "4.vvL- Jj .J) -HY\Wl IAAI1 

' ' 
Davs 

Concentration , 0 1 2 3 4 5 6 7 

1.c;c.. 61"CIAv init old new old 
'' 

old . old.· new final old new old new new- .new 

Temoerature(°Cf .L\.O '2>." GLO '1-$'.? 2'{.o z,,,o '?;-1,o 1..'!,() ].}( 0 z.s.o 2-'t.0 Z.5 ,0 1U.O :J.) ,o 

DO (mq/Ll 'CU\ •7, Li .I ., .. ,. r< ·{ -:}-~ '?i:U 7.1 K·2- 7, l ~·2 ?.o 6~.J- '71? 
DH . '1 '1.8 J) ~-g \l:«O 1:1 Q,o j, ~ <:;i...o 7·60 'i ,q t·b k'-1 ::f, \Q 

Cond. luS/cml ~V\ 1/))-' "L'l--:1... '2-2-0 'l. ?...6 J.71 ' J.).2-·~:i..o 

Initials =¥l~Wl un ri \CL \.!v,,L- ::rs SS ttl'\rn f,11L1 

D3'S 

Concentration l 0 1 2 3 4 5 6 7 

I "J. S" %( U\ 11 hl:it: ·old new old new- old new old new old ·new ·, dlCL-.-.- new final 

Temperature 1·c1 (,j'.7-, 1$,0 t{,U ry<_-::; l'{·O ,..6'~? .'j.<.j '° W,J 2-4.1> 25.0 2f/;,C') :t'S .6 ',\ .() )S"" 
DO (mq/L) -~ 7, 'i .I 't·( i·l hS t;l...o l,L [)'• 2. +. l s 7.- 7.0 .Z, I :i-.?, 

·DH /.() ?f:. '"-? ~.u "t"~ K·O '.}-O, q.., \ 1:1 g.o 7·'f.. '?· 7 "l '7-' . .Coj 1 ::r 
Cond. /uS/cml l-!'7-, "7 //! ·_,, :;15(, 't..SV> 7-58 z.t;, ~ r)j ~·/ .)..\,,].. 

Initials -!\'IVVj +i'Y II \ \((.. \l.'1\l. :rs J"r -\"\ :1!v l lVIL1 
' 

Davs 
Concentration, 0 1 2 3 4 5 6 

IOO%f11h1 J in.it: old new old new. old new old new old .. new: old. new final 

7 

Initials ' i'VWY. -err 11 ) ¥(... "'-"""' ·'"" ;x, 11111 l!I\Lf . 

Thermometer: tj DO meter: 1/ pH meter: Conductivity meter;~---

Control 1'1#\v)I 1&)2 
Analysts: fj'\'11'\'\ .f\\.l,li'), 15 1 

\:\CT' l+li , k \. 
Reviewed by: ' / 

Hardness* 
Alkalinity* 

* mg/L as CaC03 Date reviewed: ---'--~'--'-"-'"' 

Sample Description: 
.~I 

Comments: 
v--

_B_ro_o_d~bo~a~rd~U""s""e-"d'-: _ _.:=Q:c.L_\.:...=d ()\bf\~----------------
Version 1.3 Issued May 22, 2015 Nautilus Envjronmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

~lee~ . Cl J-tf 3>1 c.c'- 1-c- fit'OSiK ws ;;l_Ol6-<'>1-'k w 
%Cviv) 

Days Concentration: CONTJ2ol lconcentration: ,51 ~ 
A B C D E F G H I J lnit I A B c D E F .G H I 

1 ,,/ ,/ / / / / / / / ,/ mifil / / / ./ ,/ ./ ,/ ,/ ,/ 

Start Date & Time: ~~~. },i:f/b fi) J ".i ~ 6 
Stop Date & Time: _ ....'~ .• 5 !I\; ~_I I I§' b 

Setup by;_ ~~'+-------

)Concentration: 2.., !r..J. 
J I lnit I A B c D E F G H I 

"' ,/ / / / / / / / ,/ 

2 / ,/ ,/ ,/ ,/ ./ / / ,/ ,/ '" ~ r ,..- ....-. ;- ....... ,.,... 
-~ If<_ .r / / / ,__ ..... ,.. ,... .--

3 / / / / / ,,.. / / / / A "' / / / / / ~ / / / 

""" 
/,. ,~ / / / ~ / ,r 

4 ,/ L{ L/ j - 4 '.) 4 't 3~ Y\Wl r; "' -1 -; 1'4 "'-. -r ../ I '-t ':J """ ,. "I '"~ -;y 'I j ~: "'\ v .., '-I 
5 6 'l 8 .~ ' v 8 a 7- 7- JS .:; ~'-'~!? f '1 8 'ii 6 ;J r ,,,. V-3 b tL 16' "t g. lJ /:)' g A 
6 

., v ;/ v I ro v v v v I"~ ii v· v· i/ v v q v v :r-r t/ v t I {/ v v v v' v 
7 1:7 10 jJ..- I 1 ,..,,, 'J- 10 \ Mt:' 0 I I. C) I '2- '1 /"2- t.o 12. 12 11nt '7,,; 11 v' 10 12.- 12. 111 It> 12. 

' ' 
3 

Total ;})\ '.).J l't 1'.:i :u.. J..io )5 J.:? ').. ?-I mv 10~ :i.o ?.'.!.. J. I J'f J.o 22. 2!.f. '.22.. ?.l./ IVl I~ ')_').' J't ']. '.'.> J.o 2'-i J..'.) I l~ ;;i;i. ;;ilj. 
!) l """ Concentration: -, '5 Concentration: {';; ,s- Concentration: L'S-

J 

~ ,/. 

.,..-
'r ·, 

v j'( 

;; vJ 
!6 IJ J 
v Mr 

ll:: vnr 

Days 
A B C D E F G H I J In• A B C D E 

·~. ~;, :---.:. ~ A B C D E F G H I J lnit 

1 ,,/ / ./ ,/ / ./.,/ / /1v ~""" /,/ /// _,,, ./ ,/ v ,,,.. ,,,.. ,/ ,/,/ 1v·1m~ 
2 ..-- .r- ~ .,- v ~ - / v ,,..-.11,' -- ~ ..-- ,,,...... .-- I.-" .... ,....- ,- V<.... _,,.. .r r ,,... ,.,.- ,.. ,,- ,,..-- .r _,,, ·~ 
3 / / / / / / ./ /v ,,- A / ./ / ,.- / / ,,- / / / 4- /'/ / / ,,-·/ / / / . ,.-- A 

4 4 "'' " ·3 ':? '~· ·~ '3'< 5 v ..... ..JS '-I 4 ,/ S"' 4 3 I ""'- '1 lj vi tM/.1J i,r 'J 'I s 3 4 "l' 'y y y :r., 
5 8 v I- ('\ x 0. 'v b 

,, v :r ii( .'f 6 'ii R. '3 2 -6 15 I" vs ' '-f. ? y 8 ;::;i, .;<: '6 '-!- i O' ·s 
6 v '1' v v ,,. v ~1 ·- \TS I; v { ., v v v I .J.. 

.,.. v v O'S ' v v· ;O i/ v· v ...,... v ~ ,,., 
7 lo 4 ·,; I v , ......... IC> v' I 1'~1-1 ../ 0 11 10 "' 11 ,/ ,,.,, j'"7. 

, .,, Ml,., I )<'. IV' I 1 I I 11' '1 ¥. I?- 12- not 
3 ' ' ' l 

Total ::LI T' ').J. ;). '). ;;t I 1 l-1 17. >< ')_ l/- 1:5 ;2J.l IY)t JS J.I 3o J).. ). '). 2J. ;;t .,, 23 J. 4- ?-'( Mt J.lf I 1 ::J.I :i.lo ::n ;J./ TD I 'X l:" :;( '+ l'l\t 

Days Concentration: S'O Concentration: /' )r\ Concentration: 
A B C D E F G H I J !nit A B c D E F G H I J I nit A B c D E F G H I J !nit 

1 ./ ,/ ,/ ./ / / v / ,/ ,/ 'fiAM ,/ ,/ . .,,,... / / v / ,/ ,/ ·'· 
2 ·- ,,.... ...... ..- ..- _,. - -- 1l< ....... / ,r v- Lr ~ .... " ~ ~ ·11:. 

3 ./ / / / / /, / / / / , / ':/ / / / / / / / / ~ 

4 y y '? '3 . 9 ·&... "" 
.., I./• '?, ".'.J\ (.;{ ,/ / (/ "'1, :;,_ '.2 ?~ """> Lt. 'f1ll.1 

5 9: f 'r ·t- ~ "?· 8 } s 8 J5 '>t. ' 6 ,.,. B ')' 6 l'· M "7- v'< 
6 v v v v v v v v· v v JS v ' 'l v v v· v· ,v v v rs-
7 ].,., 11 11 ID 3 '1 01 )', ')- mt' lo ,/ 1/ 1 \) l~ '-'I 10 'tl 11 ). a~r 

'. 3 

Total d-'t 2) 11 '.)o ]'::, 'X ). I :rJ. ]o )'l, Mt ;;i. I 13 l:J ). I I :t I CJ I G\ \:!. ;).) 27- ~0t 

S'o. WLL . .po rt\CU.l..ct1e-
samp1e oescription: <'lear111('1 j8t'l'W3\c f!Cl ~l'Cl'.'11J'*51\:f"" 1odo.AN?S'S , (C\<uvte:is; 
Comments; Total# Young only based on the first 3 Broo::Ourth and subseqmmt bloods not Included in total count. / 

Notes: X = mortality. 

0&v Date reviewed: M-:1 ( q // b I , 
Naulil~s Envlronmenlal 

Reviewed by: 

Ve1slon 2.1 Issued July 29, 20og 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-1612:54(p1 of 2) 

16479e f 14-7818-1068 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-8089-6457 Endpoint: 7d Survival Rate CETIS Version: CET1Sv1.8.7 
Analyzed: 11 May-16 12:54 Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

Batch ID: 

Start Date: 

17-2769-4644 

28 Apr-16 13:30 

Ending Date: 05 May-1611:15 

Duration: 6d 22h 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-16 10:50 

Sample Age: 28h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1} Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

7d Survival Rate Summary 

C-o/o Control Type 

0 Negative Control 
1.56 
3.12 

6.25 
12.5 

25 
50 

100 

7d Survival Rate Detail 

C-o/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 
Species; 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1328034 

95o/o UCL TU 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 

Count Mean 
10 

10 0.9 
10 1 
10 0.9 
10 1 
10 0.9 
10 

10 

Rep 1 Rep2 
1 1 

0 

1 

0 

1 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20°/o Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

2CF7094A Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°!o UCL 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV0/o %Effect A 

0 0 0.0% O.Oo/o 10 

0 0.1 0.3162 35.14% 10.0% 9 
1 0 0 0.0°/o 0.0% 10 
0 0.1 0.3162 35.14% 10.0% 9 
1 0 0 0.0% 0.0% 10 
0 0.1 0.3162 35.14% 10.0% 9 

0 0 0.0% o.0°1o 10 
0 0 0.0% 0.0% 10 

Rep 3 Rep4 Reps Reps Rep 7 Rep8 Rep9 
1 1 1 1 1 

0 

1 

CETIS'M v1.8.7.16 Analyst: __ _ 

B 

10 
10 

10 
10 
10 

10 
10 

10 

Rep 10 

1 



CETIS Analytical Report Report Date: 11May-1612:54 (p 2 of 2) 

Test Code: 16479e 114-7818-1068 

Ceriodaphnia 7wd Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-8089-6457 Endpoint: 7d Survival Rate CETIS Version: CET1Sv1.8.7 
Analyzed: 11 May-16 12:54 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

7d Survival Rate BinomialS 

C-% Control Type Rep 1 Rep2 Rep3 Rep 4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep 10 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 0/1 111 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 111 0/1 111 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

t.O @ ----
M I .,, 

'·' 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-1612:54 (p 1 of 2) 
16479e 114-7818-1068 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 06-6421-9313 Endpoint: 
Analyzed: 11 May-1612:54 Analysis: 

Batch ID: 

Start Date: 

17-2769-4644 

28 Apr-16 13:30 

Ending Dale: 05 May-1611:15 

Duration: 6d 22h 

Sample ID: 07-5438-7274 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-16 10:50 

Sample Age: 28h (8 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 0.6883 0.4173 
IC10 53.32 1.009 
IC15 72.88 2.729 
IC20 99.47 61.08 
IC25 >100 NIA 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-0/o Control Type 
0 Negative Control 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

Reproduction Detail 

CM0/o Control Type 

0 Negative Contra! 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

204869 

95% UCL TU 
57.94 145.3 
86.34 1.875 
NIA 1.372 
NIA 1.005 
NIA <1 
NIA <1 
NIA <1 

Count Mean 
10 23.4 
10 21 
10 21.3 
10 19.2 
10 23.6 
10 21 
10 21.7 
10 18.7 

Rep 1 Rep2 
28 21 
10 20 
22 24 
21 23 
25 21 

24 11 
24 22 
21 13 

Reproduction 
Linear Interpolation (ICPIN) 

Reproduction-Survival (7d) 

ECIEPS 11RMl21 

Ceriodaphnia dubia 
In-House Culture 

2CF7094A 

Water Sample 

Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

1.726 239.7 
1.158 99.14 
NA 36.64 
NA 1.637 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
21 28 0.7483 2.366 10.11o/o 0.0°/o 
10 24 1.317 4.163 19.83% 10.26°/o 
15 24 1.044 3.302 15.5°/o 8.97% 
3 24 1.965 6.215 32.37°/o 17.95% 
21 30 0.8055 2.547 10.79% -0.85% 
11 26 1.325 4.19 19.95% 10.26% 
18 25 0.6675 2.111 9.73% 7.27% 
13 23 1.012 3.199 17.11% 20.09% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 
24 23 22 26 25 23 21 
22 21 24 20 22 24 23 
23 20 24 23 16 22 24 
22 22 21 19 3 24 15 
30 22 22 22 23 23 24 
21 26 22 21 20 18 23 
21 20 25 18 21 23 20 
15 21 17 19 19 17 22 

CETIS'M v1.8.7.16 Analyst: __ _ 

Rep 10 

21 

24 

15 

22 

24 

24 

23 

23 

QA jGLl_. 
. F\.C<At {~I I b 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 06-6421-9313 Endpoint: Reproduction 
Analyzed: 11 May-16 12:54 Analysis: Linear Interpolation (ICPIN} 

Graphics 

. , 
" 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

11 May-16 12:54 (p 2 of 2) 
16479e 114-7818-1068 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Jeck coat 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Org·anism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: . 

Mortality (%) in previous 7 d: 
Individual female# used ;os young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Apnl p,111.a 

Start Date/Time: Apn I '.2Bf! b Q l:hOCh 
Set up by: _;;@1;;w;l'l1l!...!-. --------

Test Validity Criteria: 
1) Mean survival of first generation controls is ;;::ao 0/o 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of 215 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

gJL NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
;).OU. 13-:J g/LNaCL 

f, fJ ((. ).-/. g/L NaCL 

CV(%): 

CV(%): /)-., 

Test Results: 

LC50 % v/v 

IC25% 

IC50% /lOO 

Reviewed by: 
Date reviewed: ___ /_:Jt,,,_7-1--1"1._,.,r-//_ki __ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 

Sample ID: 
Work Order#: 

~cl-- StartDate&Time: A~b~ [~ I= %!IS UJS ;;IQIL-0+-..2£1.J stop Date &Time:! 6 1~' 
"11 Test Species: Ceriodap nia dubia 

D "'S 
Concentration 0 1 2 3 4 5 6 7 
~- . I l ., 11111 ! 0 ;;,it old. .new old oew C>ld new old· new old new. old new final 

Temoerature ('Cl '.ll 7) i5.o UJ) '/$-<:> ,11{,'0 1.'1.:-> 1.~ .• tl/.o JC. .0 ~.D ::?5,t> J () JS.O 40"'/> 

DO lm!!/L) ".0 9·-:, ~rv ':b J ~-'\ +-t \!,.). [.:7-t:) S.t 1.s , I 1.1- . =I .'Ji 
oH l- ' 7-b (Jl.fj 'l'' g .... 1-·1' ., 11 

'). "" t ' 1:" . () =j-.1.., )'< - 7 .!,;> 

Cond. luS/cml h 'j;f, y 'l..1...3> i.l. 7 ! ' !'.), ' '-d-2 './ 'J.\1.. v 

Initials . 'Yll l -u r 1111 J ¥( '\,V\/"' S5 ,;j ll'lWi I+ It'll\ M1'1 

Davs 

Concentration O 1 2 3 4 5 6 7 

l.F>C.. 6/.(i;lv init; >old new old new old new old ' · new old . new · old riew final 

Temoeraturel'Cl '.J.() 1,5.0 L.11) :2S'vo :l'f·O 
DO Ima/LI ~ 1, f• !./ ~.' , ..-- ' ~--0 

Cond. luS/cmll \ !")X. 7':J 0 ;ll'f • t<>l.."'.l i::t\'4 '2-i 'S 'Ll. t'11 - -:>•1o 
initials •nrvl " • , \ct. \.I AA.,.. :IS J:-Mlf!i -B'Y\WI 1\n'l:J 

Davs 

Concentration'\ O 1 2 3 4 5 6 7 
I J, .;"%( u\v 11--in"'n-. +. -o-1d__...;· _n_e_W-+--·-ol-d-T--rie_w_· +-0-ld-• ...;:-n-·e-w-. +--o-ld....c;.-n-ew-· .-1-o-l_d...:;.... •n_e_w-+--C>-ld-T--n-ew--f-fi-'m-al.., 

Cond. luS/cm) ;y '2J x" ~12.. "Li I 1..,1 L 'J_JI., ~ \-S ;lit.I-

Davs 
Concentratio'\. 

100%flih1 J 
0 6 7 1 2 3 4 5 

init. · C>ld . new old new old new. old new old new old MW final 
Temoerature <"Cl ~ 'J,5'' v :A. / ~o pt,o 

DH 
Cond. luS/cml lj ./\ ('1 ", !~ 

Initials 

Thermometer: _Lj_,__ __ DD meter: 1/ pH meter:_.,._ __ Conductivity meter: _v"'-----
Control 

Hardness* 
Alkaliniif 

' mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: OL<j 141Jof:, 
Version 1.3 Issued May 22, 2015 Nautilus Envlronmenta! Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

cnent: • p]~cA\=vs:w;:; .~«>lG?'B-::ZS \J (v/v) 7., 
Sample ID. 'il'~G_±4~ir~4==-=======-

0"5. ~ ' 
startoate&Time: .dfr1/-z:1tf~17M 7(6@6ooh__, 
Stop Date & Time: IV\ 0~ ·CJ'$ o 

Work Order: _\l: • Set up by: 8\'\W\ 

Days 
Concentration: \__] <3 '1+ fl ('?, Concentration: I· S fiX Concentration: '12>: 

A B C D E F G H I J !nit A 8 c D E F G H I J I nit A B c D E F G H I J I nit 

1 ' " ,/ v v v' v ./ 
.,...,.. 

,/ .T<; v v Iv v ·v / Iv v v v .i'I' v v ,...,... Iv v v ··v- v' v Iv itr s 
2 - .,. ,,..- ,.,.. 

/ " 
,.... v . ,,,.,..- IL - ,,.,.. / ~ / . ' 

.,, .,,. ~ // ~ ' ...... / .... ,, / / ,,,... ,/ / u... 
3 / I/ / / I/ / / / / / (Ir> / / / / / / I/ / 3 /A / / / / , / / / / / A 

4 " ;i I' ~ 1 v I"> "I· '.<! y v"J v I ::J ' , ..;; < 7 y • v v 2 ~ 1..r :::> v ., r.:· 
;;J I/ ! .,,, v 7 J'J 

5 io v' 5l ( -:\- '1 '>\ } .. I. 5 Ml'. I '.::!- v ,/ 9. v' .q '-1 ,/ 10 I :::r MP " ,/ J q ./ \., q -.3 R Mt 
6 ,/ 12 10 I 12 /'.].. / ./ ,, v' ·1f '10 1~ 0 v l l / f '), J I?? ,/ !ol'.' ,/ Ll. i '.2- v' 10 '"' ex ,/ /rJ , I nv 
7 10 1- ,/ v ./ v I~ !O lo 10 M(; I Lf 12- IL/. lz JY.. / '2. ../ .J .; I j 1;) IM(,; ~ v' l'l, / ./ 110 1 I 1 I ,/ ~111 

8 

Tota I }0 I '1 (. 1 11 JS h:;J- :i. I 2u 1.-,::z_ I Cl ICI M( l~I "1"' .).~ 12> 2.Y I)~ 'YI rl I /b 'I 'I i .. c '2- IA l:i.r 0 )'? :l3 }I::;' 11 I q j3 M(; 
' I I ' 

Concentration: ,., ' '?_ ~ >; Concentration: 12., " ', Concentration: 
,..., ~-} 

Days 
A B C D E F G H J J I nit A B c. D E F G H I J I nit A B c D E F G H I J I nit 

1 v v v' v / / v v v v 'J'S v V" v v v v v v v l'i.5' v v v v v v v v ,/ v (Jj 

2 
.,, --/ ~ ,,, ~./ ~ _.. - It'. -e_,. ....- _.. - ,... ' ,,.. / r - "<:: / / ,,,... ,,,... 

""' -/ -- --ll(.,. 

3 / / / / / / / / / / A-. / / / / / ,, .3 ,/ / / .... / '/ ~ / ' / / . / 
I./ / 

4 v 7 .,/ :5 3 / ? ' l'i y 10,J' ';! <i 'I v 15 :t v y IY ;> i7J" ,_ ·y G 5' :J 7 / :? ? v "°S' 
5 ~ 5l ~ u G I,/ LJ i I~ 4 IMI- 2, ,/ Uj 10 ":f- :l y ~ "l s- An['.: i/ (o ,./ vi '!; ~ S\ ~ ~· '/ Mt 
6 () ,/ IO ,/ , I ,_ / ,/ ,_/ ,/ v IV\t ./ 'l.. ·-l ''?- I 11 11:) v ,'/ ,/ ~Al:' ,/ v 9 \ I v J' ./ ,/ v 1 ••• 

7 v' 12. v I I JO v I 'O 11 I \ I to I Mt 10 l".l J ./ I I ./ ,/ 10 1.0 I? Mt / 10 12. II l'O Q II t I 10 !Ml: 
8 

Tota I !<+ ']L 1 '6 I :l"i I"))_ 0 1)... J.1 :2":2, :i3 IYJt 11..0 ·;;o ],.~ 22 21 20 2).. '.l."2.. 21, 11.L mt 0 h.-, 2t: 1.:+ ;;i.1 ILi IY )./ '.2.).. ox 'Mt 
' 

Days Concentration: 5"b)" Concentration: ro o :-· Concentration: 
A B C D E F G H I J I nit A 8 c D E F G H I J !nit A 8 c D E F G H I J I nit 

1 ,/ .,... / / v v v v v v 1-r~ v v v ,/ .,,,- v v v v v' -. .$ 
2 / ,,- / / / "' / -.,,- -!'L ----./ ,,.-. -,,,... / / _.,. / t«.. ' 

3 ~ / / / / / / / / / ~ / / _; / / / ../ / / / "-

4 7 ~ ') '( v I/ t/ ' , ...... v [l.,r~ v 
"" 

? ? v (,, i..-- ? s "~ 
5 t:: I IU- :::i- J L 2> ~ (,,, lo M\:1 v -,~ b <:::: '- I ,) 5 J 11\t'. 
6 v ;/ .J Iv' J l'O I I t I \2- lo 11'\n v Iv' "' ./ l( ,/ v ti )$" mi:: 
7 10 CJ ~ '.il / ,/ \/ J v ,/ IVll: v o- I I vi \/ ll. ./ 10 12- ~lt: 
8 

Total ill ICl I?- I~ D lb 1-1 I \. I 'X lb fYlt Ll .,, I> J.O p 1~ 1)1 0 [ % :1$ r/)r 

Notes: x =mortality. ;50fl'\,,(__ partlC.Lt(q,k_ 

Sample Description: Ci(?(\( C)dr'>LlrlZ>SS: rf\El flLlltitct\rr+e::-;r \() lvf<"'( ipr\q\§f1'it?J("j \ t= , ("C/fL1rf,t£1 
Comments: Total# Young only b_ased o~ the first 3 Broods. Fourth and subsequent broods not lritluded in total count. / 

\j19t.__, Date reviewed: h Oi.vl [ q / ~6 
I T' Nau111us Environmental 

Reviewed by: 

Version :2.1 lssued Jul129, 2009 



CETIS Analytical Report Report Date: 

Test Code: 

11May-1612:45 (p 1 of 2) 

16479d I 00-5182-0843 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-1747-8434 

Analyzed: 11 May-16 12:45 

Batch ID: 18-9629-3832 

Start Date: 28 Apr-16 16:00 

Ending Date: 05 May-1610:50 

Duration: 6d 19h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-16 10:50 

Sample Age: 32h (6 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 50 16.26 
EC10 100 21.07 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 N/A 
EC50 >100 NIA 

7d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 
3.12 

6.25 
12.5 
25 
50 
100 

7d Survival Rate Detail 

C~'Yo Control Type 
0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

476804 

95% UCL TU 

NIA 2 
NIA 

NIA <1 

NIA <1 

N/A <1 

NIA <1 

N/A <1 

Count Mean 
10 1 
10 
10 

10 
10 
10 0.9 
10 1 

10 0.9 

Rep 1 Rep 2 

1 

?d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

5275CDA4 Client: Teck Coal 
Water Sample Project: 

Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 

NA 6.15 

NA 4.746 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV0/o %Effect A B 

1 0 0 0.0% 0.0% 10 10 
0 0 0.0% o.0°1o 10 10 

0 0 0.0% 0.0% 10 10 
0 0 0.0% 0.0% 10 10 

1 0 0 0.0% 0.0% 10 10 
0 1 0.1 0.3162 35.14% 10.0% 9 10 

0 0 0.0% 0.0% 10 10 
0 0.1 0.3162 35.14% 10.0% 9 10 

Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 Rep9 Rep 10 

1 1 1 1 1 

1 

1 

1 0 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 
QA: 'i~ /c, /!/_ 



CETIS Analytical Report Report Date: 11May-1612:45(p2of2) 

Test Code: 16479d I oo-5182-0843 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis 10: 03-1747-8434 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 11 May-1612:45 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

7d Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep9 Rep 10 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 
50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

,, 

'·' 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-16 12:46 (p 1 of 2) 

16479d I oo-5182-0843 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 17-9041-4250 Endpoint: 

Analyzed: 11 May-1612:45 Analysis: 

Batch ID: 

Start Date: 

18-9629-3832 

28 Apr-16 16:00 

Ending Date: 05 May-16 10:50 

Duration: 6d 19h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-16 10:50 

Sample Age: 32h (6 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 2.37 0.3974 
IC10 13.46 0.9527 

IC15 17.69 2.265 

IC20 23.14 2.984 
IC25 32.9 14.81 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-o/o Control Type 
0 Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

Reproduction Detail 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 
164674 

95% UCL TU 

27.57 42.19 

32.15 7.427 

40.83 5.654 

58.94 4.321 

NIA 3.04 

NIA <1 

NIA <1 

Count Mean 
10 21.7 
10 22.6 
10 18.4 

10 19.4 

10 22.9 

10 17.4 

10 15.4 

10 13.5 

Rep 1 Rep2 

20 29 

31 23 

21 6 

14 24 

20 30 

0 20 

19 19 

0 20 

Reproduction CETIS Version: CETISv1 .8.7 

Linear Interpolation (lCP!N) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RM/21 Diluent: 20%1 Perrier Water 

Ceriodaphnia dubia Brine: 

Jn-House Culture Age: <24h 

5275CDA4 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Resamples Exp 95o/o CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

3.627 251.6 

3.11 105 

2.449 44.14 

1.697 33.51 

NA 6.754 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
18 29 1.012 3.199 14.74°/o 0.0% 
0 31 2.782 8.796 38.92°/o -4.15% 
0 30 3.092 9.778 53.14o/o 15.21% 
0 25 2.386 7.545 38.89% 10.6% 
20 30 0.9363 2.961 12.93% -5.53% 
0 27 3.008 9.513 54.67% 19.82% 
0 19 1.815 5.739 37.26o/o 29.03% 
0 25 3.034 9.595 71.07% 37.79% 

Rep3 Rep4 Rep 5 Reps Rep7 Rep 8 Rep9 Rep 10 

18 23 22 21 24 22 19 19 

29 23 29 25 21 0 26 19 

30 0 23 23 25 24 9 23 

18 25 22 0 22 23 23 23 

25 22 21 20 22 22 23 24 

25 27 21 19 19 21 22 0 

13 18 0 16 19 16 18 16 

0 20 17 17 18 0 18 25 

CET!S>M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7wd Survival and Reproduction Test 

Analysis ID: 17-9041-4250 
Analyzed: 11 May-16 12:45 

Graphics 

'° ' .. • 

000-469-187-1 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPIN) 

• 

CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

11May-1612:46(p2of2) 

16479d I o0-5182-0843 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Jeck cool 
Work Order No.: 

Sample Information: 

Start DatefTime: A-12nl '.2B/!\,::,1;;) i=s30l-i 
Set up by:-l..El'l.,,.,..,,!rl'-1--------

Test Validity Criteria: 
1) Mean survival of first generation controls is ;;::80 % 

Sample ID: 

Sample Date: 
LC -LCS-JA!S _161(,..{)lf-)'J 2) At least 60% of controls have produced three broods within 8. days 

f1-pn I ;).=t/IJo -N 3) An average of >IS live young produced per surviving female in the 

Date Received: 

Sample Volume: 
Apn I 2-0l/I la control solutions during the first three broods. . 

5x;\OL 4) Invalid if ephippia observed in any control solution at any time. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female # used 2'8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Apnl 13111c> 

WQRanges: 

T ('C) = 25 ± 1; DO (mg/l) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
'-"'"'""L.;-"";f-""'="'-- CV (%): 
-'-'-'-"-'-'-'-'+-"gl"'L'-'Na::.:Co:oL __ CV (%): IJ-

Test Results: 

Reviewed by: 
Date reviewed: ___ ft_~-1--l_q.J..(..:.IJ,, __ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Concentration 0 . I { '/!lffTl' 0 iilit; . 
Temnerature ''Cl Li i 

DO fma/Ll ~.o 
nH 1,L~V 

Cond. '"S/cm\ ') 'l 
-~ 

Initials . 'Vl\111\ 

Concentration • 0 
/. C::r 6/ ({;!\I I - htit_-

Temnerature r0 cr }-1.I 
DO fma/Ll -"7J \. 

nH 1'1-.71\ 
Cond. lnS/cml n::B 

Initials t:l'll1 l!Vl 
' 

concent:{jion l 0 

r:i. '?"% u\v iilrt: 
Temnerature 1°Cl iJ 1::, 

DO lma/Ll ,,,X 
nH 

~ .D 
Cond. tnS/cml f177l. 

Initials ~41) 

Concentrati:J 0 

f00%f•t\1. init 
Temneraturer'ci F7t;7 

DO fma/Ll le~ 
nH '?,I 

Cond. '"Siem\ lt::;;)_U 
Initials l::\'\AjiJ/ 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Stop Date &Time~~~~ffi~J:lJ!:{]'.t~! 
Test Species: Ceriod phnia dubia 

(i) IA C1~ 5116 tf"I" 

Da•s 

1 2 3 4 5 6 7 
1'-_;0i:d . ne\y 01Ci new- .·old L-new .old new olci :R-Eiw· ·.Old. new 1fina1 
u.o LlV 2<·o 11\·D 1-:>I<> h<-1.D /.)j i) l.~.J 115.C 14. 0 '2.LC> lll. 11c; ( 
7,i; .]/ I'!!-, L. 3-~'i ..;,_;o '9,,Z,. 1.0 i -?.- 1-'-' n. ! 1.c; X'., D-k;> 
/.% .> _() ::t-q g.-o -:+-r ,a; 'i.I i. 1.} ::r.- y &.D 'l· >:;. ~v 1-: .... 

'7~7~ 2.\L .,_µ-;, 1/t. ~ . {) rJ'J.. -&/. 

:urir ·i 'tl. ""\V\I... J' ~ -1- rn1 J:l'}ll~ "1 . =Ml 

Davs 
1 2 3 4 5 6 7 

, old new-, old new old new old new old . ne:w did new ftnal 
2;).G 11J-\, () 2.\ • .., :1'4·~ 'l.?)o f'!Ji-o Vt.,} 2.-Y o 1f;; ) I{. ) '].,;)" 0 )Ur lh. ( 
';:>. '3 17?0 ';\-L. 11.u ::j;o/ l<A. ?- 1, 1 n-·2_ :+,l ';?_ '7 c.: ' " R. J :::H . 
., . "A •.D :\-·If e.o hj £:,.-0 '"i $)ll.O • J., ~- ) 'l-'T 8.6 l#[A-1. 
iYJ·, ,.., 2.Z.\ <1.,..-1.0 '2.:'2.-,, ' 1 'l() 1 ! \ 1..0=) 

RYii" -µ. W\Jvl ;}<; ..,, ~ ·1t'f j =v11111 l\'1Wl 
' 

Davs 
1 2 3 4 5 6 7 

old -.--new cird 1 -new ofd rrew old new old ·n'eW •old. -n:ew:--- final 
11~S, o ~'LU 25"·0 "'S · <l 

. ...,._,,, 'lA..o vu 1.4 ,o 15 LI t, 2S.D 7.lf.O l'.15 f 
':? .".) ,CJ r+•t.. S•o T.s '2. I ld &· l.- 1,G \ 9·5' e. , 
7.'3 <::: ( J ·~ g.v i-'3 ~-o 1.1 &.e A-; RD 7.7 ;;::! 0 ·-':, !.-

,, 'JC_ ::zf. 'Z- 1.,<:.1- '2-.S '1 () ,-,Q "JC~ ~ 
-t;'Y JY i,, \ha. JS :L-l' 1vt I +mt Vj r1rr . . 

Davs 
1 2 3 4 5 6 7 

old -new old n~w old n'.e·w . old. 
. 

new old ·-new 1 • old _jtew . final 
Z'S. a JA,0 ""• <l ;u;.v ~ 1,.4''\) l.'1 . ..l 1J.'.JA) 'JC . '~~.D 25.( '!}{.! IC: 
'?· s V1 R-cJ ~-\) -=; 'f 'Oiv· 1.) 9. '2. 1-;l . \ ?-5 6.2, ,#u.. 
8·0 t:i I 8-o £•1 J',.D ~- \ 4 .Y: R l 1-, , I ?·'7 e.1 1..-1;-I--

~..L, Cie; r ?1-- :>:, '2- '533 """' l !;"f') . 

nmY7 l<(, '\J.;.}J J'-S JJ-flf w.Y i ru;rt 1 "'" . 

"J 

Thermometer: _L\_,_ ___ DO meter: 'J/' pH meter:_-+---- Conductivity meter:_.b--''-----

Analysts: ~/l!.\l'O?, 
~14..,~L, 

Reviewed by: ' J t1J..,. 
Date reviewed: )1:;t:;::; t 't In 

Alkalini 
* mg/L as CaC03 

~~ eM~ '---f f ';; 
Sample Description: _j(::J\cSE'~G\;~r:,.J:_/ J;l)~.Rf ~~{b&a!rllJl!lL.lgjlC\Q'r;~;;;:_;G~!::IC::j~~r~:e~( 1:1\ ~~;j:\ @s5!/l:"::O-f'' oQ{;ldQGAbd.J'.'.0!dle?..;S'Q::iL,..1C:£ot!Jl1J,UAJ:rL€'.k1S:>.'$;._ 

....- , t ::::} 
Comments: Broodboard Used: 04;1.6 \6A

==:.::==-"'"""'-~~~~t::L~~~~~~~~~~~ 
Version 1,3 Issued May 22, 2015 

Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

-GL,,_/ CocJ 
L c,;.L c.cw.s-..26fG=-0Lf:.:x~:...r:r 

it,,<+ 1 er 
.~ % (VIV) 

Start Date & Time: iC/,, ti/ ?b~~/'6('"" /3 5 (3 h 
stop Date & Time: _ 'l{fd, w__o2 ™ I q elO I/\ 

Set up by: _...,_,~lfl/.-~,__,~"'-<!"'111.--------

Days Concentration: CONTr2.cJ1 Concentration: 15"0 Concentration: .-.., l.r-.1. 
A B C D E F G H I J I nit A B c D E F .G H I J I nit A B c D E F G H I J I nit 

1 ./ ,/ ,/ / ./ / / / ./ ,/ ,..,~ / / / / / / ,/ ,/ / v Iv / / / / ./ / ./ ./ ./ 1/ vs 
2 .. / V' v' v ./ / / / / ,/ "'- / / / ~ / / / / / 

.,,,, 
l~ / / .... _,,.- / ~ / / / / ,,,. 

3. / '/ / / / / / ./ I / Pn • .r / .-; I / / . / / "/ k-. / / / / / / / / ,/ / A. 

4 :J 1-r 1-i· ., ., , 'j ..., v 5 T'\ ~ " :> v z ~ y y ": 3 v_ J v 7 ::> :") t/ ) y v v. <J'"< 

5 . \.j( ,/ ,/ X' I '1 1-' =i- ..) Ii/ 1fnrVi ?D - '1 '1 -'f"' (J -t-. .5 J ,/ ill/I K '1 {_,, /' 7 -r / / ,-, T ~ 6 v fl "' 
,,... ,_....., v· \,/ ,, v '1 :rs ./ () v /") v u/ \,/ 9 "1 I 7 .. v 3 ..... jV D B (J ·t ' 

7 ii l(J -, I a'- l'L.. { I <.:J ./ II rnHo I "/ 11 v' II I ni I "' II ,/ I ' - lf/f) II /(') I( L (CJ ../ I;_,, f""" /U ·w 

8 

Total 
_, 

' I ,,;. I ,(, 't l ') ~C) 'A() I LJ :J I 'J,.O, \'-') l::J.<::: IJ 1'1 rM ~ -:2..j I"< .1:;;i , . , , ')I •;v ff l~:i .:{'1 ;;l.,:J ~,,12 f{flf, 

' , . 

Days Concentration: '-, '5" Concentration: I~ ''5" . Concentration: -:JS-
A B C D E F G H I J I nit A B c D E F G H I J I nit A B c D E F G H I J I nit 

1 ,,/ ,/ ,/ ,/ / / ,,..,.--- ,,..,.--- ,,..,.--- / s ,/ ./ ,/ ./ v ,/ v v ,/ ,/ V'S' ,/ ,/ ./ ,/ ,/ ,/ ,/ ,,..,.--- / ./ r7:s 
2 ~ - / - / -·----v -IC(_ ,/ ~ --v /'' ..,. , ___.. / / l{J - / - / / "" / / / / ta 

3 / / < / / /, / / / , /{lo / / '/ / / / / / / .,:. ·- / i/ / / . ..; / / / 
, / 

./ /a" 
4 ':I 5 J q I/ 7 -s .., v v iJ ~ v IY J "X y 5 't 7' '7J .., •"'\ y y ..,.. y 7 v v J (./'1 

5 -, ,/ ./ / "I ,/ ,/ ,/ 4 7~ -r .. x ./ / ,/ c-r • fl/'}', ,/ c / v / ./,/ ~, 3 ,/ -f'fl'l/y, 

6 v ':Z '2 b I "1 v It!. CZ q v < v Cl ts ';;t c v .::n 6 c . .,, 
~ 6 1 ' " er 8 , VJ' 

/( I'< ;,.;, f {'} • u 'J.. I ./ ft 0 I '('} ·u I ' , ; '1 . thin {:..I It· /'..I I /'J tr , ( b v ,/ ~ fllJl 7 -
8 - ' 

Total 1,/ <- b\"l d.1-1 {'1 > ''1 I~/ lh I;,; /L llflft '1.t' ''1 ;J d. '/"' ( ldld 1710 ~ '1 '.1/ j V\ . 'A. I '.I I ,,.,~ . ' I 1'£.1 '.J I I '7 (' I l II 'J(' 1 

' ' 
Days Concentration: S'O Concentration: /I on Concentration: 

A B C D E F G H I J I nit A B c D E F G H I J I nit A B c D E F G H I J I nit 

1 ,/ ,/ v' ,/ ./ / / ,/ v ,_/ 17:0- v / / / / v ,./ v ,/ ,,..,.-- /,J 
2 ,,... --I./' / . ..- _.... 

/ ,,/' 
. _,,. ""-' ,f"' /" ---~ r ,.- / / Ire 

3 I / / / / / / / / /. / / / / / / '/ / / / 
4 ..,... }' <._ ~ s v ? y '>· y ,) ~ 3 1'" y· y 3 y 1 ::>: v 

~ 5 / I'{ / / v , 
""" 

/ ,/ f.../ '1- /JI~ .--r {--, ,/ ,/ 1/ 1/ ~ 
. 

·--1 ,,; 

6 t/ v L' 1/ ''I ..., <, v v s v. ;,/ v •;z l'S' 6. 9 V:J' 
7 {lJ :.,, II ff' ) ,/ ,.; If .., /1 "'" {/ I ',J, ID i /') l.d. II .ff I-< ,/ rm 
8 ' ' - .. . 

Total ~ . . 7l I l-j ,.., ?I ),.I :JI i..J/ I ' '.LI .:J.'1 'JC) OJ J'.J l.l I ? I ,),-,,,, 1-1 'l::nrJfrl 
' ' 

Notes:X=mortali<y. ::SoP-;-e_ t:.,4rfta1fctfe_ p- . 

sample Description: Olecw' 1 h1r(?Q~1;<).~ Pl'ffi\9\\6!\.:1.-yOdOlAt-\E:S'5 1Cc,/41y(f)_r 
Comments: Total II Young only based ori the first 3 Broods. Fourth and subsequent broods not lntluded in total count, /. 

Reviewed by: c_'} (<JI;._ 
Version 2.1 Issued July29, 2009 

Date reviewed: 6 CU1 f q / t C 
/"° 

Nau\l\us Envlronmental 



CETIS Analytical Report Report Date: 

Test Code: 

19 May-16 14:40 (p 1 of 2) 

16479a I 02-5510-2602 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 14-9968-9844 

Analyzed: 11 May-1612:18 

Batch ID: 

Start Date: 

13-4242-4617 

28 Apr-1613:30 

Ending Date: 05 May-16 14:00 

Duration: 7d 1h 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-1610:50 

Sample Age: 31h (6.6 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 100 8.893 

EC10 >100 NIA 

EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

7d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

7d Survival Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

638875 

95% UCL TU 

NIA 

NIA <1 

N/A <1 

N/A <1 
NIA <1 

NIA <1 

NIA <1 

Count Mean 

10 

10 

10 

10 

10 0.8 
10 

10 

10 

Rep 1 Rep 2 

1 

7d Survival Rate CETIS Version: CET1Sv1 .8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (?d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20°/o Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

6E885F68 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95o/n UCL 

NA 11.24 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% %Effect A B 

1 1 0 0 0.0% 0.0°10 10 10 

0 0 0.0% O.Oo/o 10 10 

0 0 0.0% 0.0%) 10 10 

0 0 0.0% 0.0% 10 10 

0 0.1333 0.4216 52.7% 20.0% 8 10 

0 0 o.0°1o 0.0% 10 10 

0 0 0.0°10 0.0% 10 10 

0 0 0.0% 0.0% 10 10 

Rep3 Rep4 Reps Reps Rep 7 Reps Rep9 Rep 10 
1 . 1 1 1 1 1 1 1 

1 

1 

0 0 

CETIS'" v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 14-9968-9844 Endpoint: 7d Survival Rate 
Analyzed: 11 May-1612:18 Analysis: Linear Interpolation (ICPIN} 

7d Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Reps 
0 Negative Control 1 /1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 0/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

0- -------e-.----·-·-·-·-·-·---·· 
' 

" .. 

'·' 

• 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 
19 May-16 14:40 (p 2 of 2) 

16479a I 02-5510-2602 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep7 Rep 8 Rep 9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 111 1/1 1/1 

1/1 1/1 111 1/1 1/1 

1/1 1/1 1/1 1/1 0/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 May-1614:41 (p 1 of 2) 

16479a I 02-5510-2602 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 16-6335-0518 Endpoint: 

Analyzed: 11 May-16 12:19 Analysis: 

Batch ID: 

Start Date: 

13-4242-4617 

28 Apr-16 13:30 

Ending Date: 05 May-16 14:00 

Duration: 7d 1h 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 31 h (6.6 °C} 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 0.822 0.3023 

IC10 4.373 0.696 

IC15 >100 NIA 
IC20 >100 NIA 
IC25 >100 NIA 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-o/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Reproduction Detail 

c.o;,, Control Type 
0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 
Source: 
Station: 

Seed 

1639451 

95% UCL TU 

NIA 121.7 

NIA 22.87 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 
10 21.7 

10 19.4 
10 20.6 

10 18.7 
10 17.2 

10 19.2 

10 19.2 

10 20.7 

Rep 1 Rep2 

22 22 

23 13 

22 17 

24 23 

20 19 

22 22 

14 25 

21 24 

Reproduction CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPIN} Official Results: Yes 

Reproduction-Survival (7d} Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

6E885F68 Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL} 

LC_LC5_WS_2016-04-25_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95o/o LCL 95% UCL 

NA 330.8 

NA 143.7 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% °Ai Effect 
14 26 1.065 3.368 15.52o/o 0.0% 
12 25 1.572 4.971 25.62°/o 10.6% 
10 25 1.392 4.402 21.37°/0 5.07% 
13 24 1.399 4.423 23.65% 13.82% 

0 24 2.905 9.187 53.41% 20.74% 
11 23 1.323 4.185 21.79o/o 11.s2°1o 
12 25 1.332 4.211 21.93% 11.52o/o 
14 24 0.8825 2.791 13.48% 4.61% 

Rep 3 Rep4 Reps Rep6 Rep7 Rep 8 Rep 9 

21 24 25 23 20 20 14 

25 12 19 24 23 22 13 

20 20 24 10 25 24 22 

24 19 13 14 21 20 13 

22 23 0 22 22 24 20 

23 21 20 21 20 12 11 

19 15 21 12 21 20 22 

20 21 23 21 21 23 14 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 

Rep 10 

26 

20 

22 

16 

0 

20 

23 

19 

A(jfc• 
V LI 
/.1Ci~fi 11 /({ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 16-6335-0518 Endpoint: Reproduction 
Analyzed: 11 May-1612:19 Analysis: Linear Interpolation (!CPIN) 

Graphics 

• 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

19May-1614:41 (p2of 2) 

16479a I 02-5510-2602 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 
Jeck cool 

IWH,9 
Start Date/Time: Arni './R/!l:::,(~) 13cx:b 

Set up by: ~BYJ;!lll'¥l4--------

Sample Information: Test Validity Criteria: 
l..C.-J.u1f ...(llfr..WS-'d.Ctk;Olt;;a.~ 1) Mean survival of first generation controls is 280 % 

l..L ~·bd'ff? { JJ'S ;)Ql(e$!)' {§=- 2) At least 60% of controls have produced three broods within 8 days 

A:pnl d-=lfLJ.o 3) An average of~l51ive young produced per surviving female in the 
Sample ID: 

Sample Date: 
Agni 2-&f Ua """' control solutions during the first three broods. 

:::> )(;(OL 4) Invalid if ephippia observed in any control solution at any time. 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 
Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used ;,8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

I b lla. 01-7-'-
Apnl 1311\c? 

WQRanges: 

T ('C) = 25 ± 1; DO (mg/l) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
--"''"'"--"'-"""<'-"'g/L=-Nc.oao=C.=.L __ CV (% ): 

-'-'"-'-'...!;-'4-.l!!g/_,_L ::;Na"'C:::_L __ cv (% ): I}--

Test Results: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: Date reviewed: fa °'1. /q / ! (g 
---'---f-'-1-'-.11--',~---

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

' 
Davs 

Concentration 0 1 2 3 4 5 6 7 . I iliit. - Old new old·-· old ne.w tiria1 _ 1·1JY1110 new old new old l··i1~w old tlew. 
Temaerature 1°Cl 1Uf ;),v JtA,/ 2~-<> :111,0 ~ .... fo '1'\P L'i I;) ... ~ .. ~ l 2.4.D 25'.0 i'JW_O Jtf-.o 

DO lma/U 6'.6 ';?. 6 ,'}/ I :;i.. I '.l-.'I '.}--'f i'vi.. 1.0 "-:.. 1, ' ~ B- '2. '.:). i;- '*I l:'.1.~. 

nH L(I ';i. ':;z fi.O 1"'1--~ a-ti 1-.::r \,.\ 'i.Yi ~-~ .k~ 7.q :::}.'[ (f. I 1-:J' \, 
Cond. lnS/cml '7~ r;':)~ ).\1. '1-1..1. •:t> ~ l L ',,\:;} ].J?, 

Initials . M\l\f1 .i:Y'I\ YVl l(.l. '\\\J\L. \J s 35 I l LI ''I hll"l 

Davs 
Concentration , 0 1 2 3 4 5 6 7 
I. c:y 6/. (vi~' -

' ,Qld 
-

final ,-lrdt : old "new old ·new old new old new did . new ff&W 

Temnerature 1•cr 1Ll, D 'J.,j,0 ;.u D '2S ·'O 21.p) 1.-5"'~1> 'l.,O..Q ~1.Ji i) '}}'/.(} ,, .. :c 2 Lt :::> )r;, \) L{.0 )lf:O 

DO lmn/Ll .v ?,(, ~,\ 'T·\ ~-'\ I '1. \ ~I 1, t e«·J '"~ (J. 2- I ::i •4- 'j, l:::r.'.l. 
nH ,, tj '>· '1 r-su ::\-. II ~-'I ., 1:$ 9,.t) 1 .. 1 f,CI_ ! - '-)'\. -'1' ,g "'.:/' ::f- ~vi -:+ ,b 

Cond. '"5/cml ,x r ,,c;·.:..,: 250 lfSIO 2.S'< 2-£; ~ 'lt5- J-- ' JS::J. 
Initials - YHtl i-llf!Yi I "' 'l.\'-1\L. J'S "" -r-11 n I l1Ml1 

Davs 
Concentratio~ l 0 1 2 3 4 5 6 7 
1-:i,i;:-%fv\v • ·_ ili'it.- cJld old new old 

---

I did final new old O'eW new old ne_w rrew 
Temoerature f°C\ V-{1;' '15.o lU .O :i.s-.o l'f·o ~\O '2-4.:;) (}1_~1J 'J..-'-f,.t> i:;,0 1)/,0 Jt:::;_-v tt.O Jij., D 

DOlmn/U t:? () ";t.6 ::;i_ I '\-- l g ·--0 lw IQ,. i 1. 8·2 :::;i )!, z. 1'. I ~.-v l-'t, 2 
nH {-'--\ 7,9 .!cL\ '""-IT =t< 'I 1.1 "·"' 1,< 

..,., ) 'jl."! • f::-1 1- 11,Jl\ --q '9-. ·-~'1 -=I .b 
Cond. '"S/cml Ljt-j'..-- h l.\. ~ -::, 4:8:> "\lei 1t.. ---.i. '-/> b 4 '-'1 ~ u.-::i:i 

Initials '1¥\W1 +:-\ll'l/¥1 \((.. 
' ' 

\.\1..\\.. (j'«; J'S f\'YllVI ML'i 

Davs 
Concentrati~) 0 1 2 3 4 5 6 7 
I00%1i1i11 i!tit. I Old new . old- n~w old new old nevi' old -n~w did '~;MW final 

Temaerature 1.tci 65 7$,D 1(.4,() 'J.<;. I) :l.!{.) ,...,., 'l.'f-0 '--~,.~ 7.}f ./) •t;:;O &'-/,() ¥SY ?U,{) .21}-,D 
DOlmn/U g 7.r '· r '.l-·2- ti tO,_ c.i: 11 .. S?t "1. i "'- .--; -LI 8-2... b.I ....-i~ b,2-

nH ,_~ ?'> ?-t! ~ lo .....-1 :t·~ ':\-.'il ., 1.b 11 ~,."7 -"lf? ":/.{, ::J, I " , _ ' "'/ 1' .I~ 
Cond. lnS/cml 1/{ I- h \' ?6S , •. ,~"'\ '111o I 'I Jjt.<:: S'~fy~: '1 '"1 ~'1 I ~'+s 

Initials rv.vv l v IV'' I ~ ~1 '-'v\..- :I< \J ·:s 11y1{U1 MIL1 

Thermometer: _!.{_,_ ___ DO meter: V pH meter:_-\---- Conductivity meter:_,'¥'----

Alkalini 
• mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 0Lt;;l6\lo£, 
Version 1.3 Issued May 22, 2015 

Nautilus Environmental Company !nc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Le. "';sf I~~ .~~(A)S _2b\l£BJ.1=-~ 
(U/v) )," 

Client: 
Sample ID: 
Work Order: 

-t:iLc L 

Days 
Concentration: C..c,tr/ I" c I Concentration: I· ~ 6;; 

A B C D E F G H I J !nit A B c D E F G H I 

1 v v ...,_. v v v v v v v ..,,,. v v v v . v.,,- ...,,, v v v 

2 / / / /' / / /' -, / / ~ / / ,..- ,,.- / ,,.... / / / 

3 ,/ ,- / / / / / / / / 

"""" "· j 

,- /,..- v / / ,/ ./ 

4 '1 "1 2 3 -~ w w "'> 2. d&M. y" ' -1 "S 3 s- l '1 !..f Vj 

5 II'! ..., l/ '-1 x )? II Lf '1 '-( ff/I/I -, ID / /'(" 10 ' 'i « lrJ 

6 ,; v v / ./ ./ I?, .,/ ,/ v f()i;J 10 ./ I u / v. ..; / .,/ 

7 I ~ 1 I 10 10 I I \/ ,,_ I'>;. 1'1 IWrJ v to 11 I L.f 0 ! l.i- 11.f- I 'J. 2 
8 

Total Jt:. )"1 l'.2'> :n- :21 :i:, ;i\\ '.2 Ll. ')e:; 2b fi1t" lo 2'-1 l CJ 11.::'. )\::; )Lf :2-::t 11.1- 2\o . . ' 

Days Concentration: G·'2'? >: Concentration: /2., 5/-
A B C D E F G H I J I nit A B c D E F G H I 

1 
~ v v . v ,,..- v (,./ v v v \Ts I/ ./ V' v .._... / v ,/ v 

2 '-"''''' ~ 
~· 

""' ./ / ,r / / _/ ~ -- _.. .,...- ,,,--·- )( .,...- --3 / / / / / / / / / / H\M ,..... ,.. / / ./ / / .r 
r '-1 3 I :<, / 'f ~ " ' ~, 

.. 
7 / ' L1 "" ~ "t 1'1 4 ' 14 Ir //, 16 l,,f ./ q / ~ ' 0 ./ "' l.f ,. 

if II ((] 5 

6 v v' v v t;- 1( y \.l, ' :/ 1¥\ 0 :/ v . " /.'+ v 
7 I~ I 14 I 't 11- ,/ t?, IU I I I '.)., ID nit £ ,/ 17 11 1J..1. ./ I I 

' II 8 

J.'.:\ "lb J'>l )t:; y )::J.. J.1- " • 22. 11.\1: )!./-- \) ]\:; J~ ':':¥' Jt:: ox 2?S Ill::' Total 

Days Concentration: i:::'O/ Concentration: /OOY 
A B C D E F G H I J I nit A B c D E F G H I 

1 v v v v v \V v ,/ v v IVs' v v v v v v v v v 

2 ......- / / ., ,,,,,, ./ -- .,,,. 
/ / \r.(, / _... / 

~ -- / / / 

3 ...... /' / / / / / / / /\\\,\\ r / ')<. ,...,... / /./ / r 
4 / 1.:.., v ,/ / A ;/ 1/ / v ·/ / / / / / / ,,,,,-
5 'i v £' :; c va 4'.,./ s v 2 V;r 2. L/ J/ {/ v v v v 
6 ,/ ') il j J 'A s JO 12- 11 f!\\; '.t, ,/ 1/ v v ,/ .,/ 2 
7 U/ 0 / I '.2. 9. .j ./ ./ ./ ,/ Mt; ,/ J ./ v / ./ ,/ ./ 
8 

Total 'iJ i:::; l'I. 1·+ 14' :I- 'ti r;, 12- \.,, tilt t:: I J OY... fl l'i 0 r) \} ')..-

Start Date & Time: 'r ,-! Ult b ff_ I '1 od 
Stop Date & Time: °'1~ E fl b 'tQ1 1 CO" J; ' 

Set up by: 1 
~~"-"f ~~~~~~~~~~~~ 

Concentration: - . 12,.--
J, I nit A B c D E F G H I J I nit 

v lv.l""' v 'v v '</' ·v v v / / ./ '-''J· 
/ , ..... -- .,,... ,.,. / ,/ _.. -/ / / tu.. 
/ \lw• v . . / "1 / / .,,... 

/ . ,,... ,,.- / \Jt\I 

') ·fl'./{!. '"7. 1/ '3 ~ '"' ._,, '"1 '1 1-f m~ 
'7 "" ~ "< / /I '1 ./ (f' I/ 

, 
I 

/ 11'\J- vv 10 g v v &l v v v Mt 
I".'.> Mt' r~ iU. v 12 iU. 1J.- ,,, ,..,, ,.., 1'? Ml'.'. 

' 

21:;' mti 26 ;i::;. ]). 2;; :2=1 :i<· 1<1 Ji;:; :::u- 11.-'. mr 
' ' 

Concentration: -_. c; 7 
J I nit A B c D E F G H I J I nit 

,__.-· v.:i- v v v ,/ v v v v v v c.r -
/ l4-- -- .,...- -- - / ·./ .. / / -- {I:(_ 
./ ..... / / / .r / / -.. v / /, '""''· 
~ '-1 .::; Vf t/ :.,; '< <.. '-1 

~ 'D '1 '1' fV '-1 '-f /(I 7 
./ NI(- ,/ v ,/ ./ ;/ i'4- \/ 'I i 

12- mt 10 I LJ.- 1'2 I 't' l~ ,/ 11 i? 10 Nlt:i 
2lo 

2..:. "" 2u. ., L.. JS ::21 './$' Pf Of' ]l/J 2.1< 2'-" M/4 
Ml.1 ' 

Concentration: 
J Tnit A B c D E F G H I J I nit 

v c>_,.. V')' 

/ Ir< 

! '\'" 

v ..._;--: \'. 

,/ Ml1 
v' M\;: 

\) mt 
Sl:JWt.i. cielortS (h.'JVC i'CiCCirbcn JIPl..t..ty C.dO.AliLtSJ 

Sample Description: Cl eo.v { \!\() ~f4CJ~l\;'.J0 ci €91('ccnA£~ ~ octcuM:JtS. 
Notes: X = mortality. 

Comments: Total II Young only based on the first 3 roods. fourth and subsequ\ltbroods not included In otal count. 

u\%, Date reviewed: hctl lo/ I u~' Reviewed by: 

Version 2.1 Issued July 29, 2009 
Nautilus Environmental 



CETIS Analytical Report Report Date: 11 May-1613:07 (p 1 of 2) 

164791 I 02-9470-0699 Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-1715-8360 
Analyzed: 11 May-1613:06 

Batch ID: 

Start Date: 

12-2989-4008 

28 Apr-1613:00 

Ending Date: 05 May-16 10:00 

Duration: 6d 21 h 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-1610:50 

Sample Age: 28h (10.2 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 8.893 7.469 

EC10 100 8.893 

EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 NIA 
EC40 >100 N/A 
EC50 >100 N/A 

7d Survival Rate Summary 

C-o/o Control Type 

0 Negative Control 

1.56 
3.12 
6.25 
12.5 
25 

50 

100 

7d Survival Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 7d Survival Rate 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (?d) 

Protocol: ECIEPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

20788483 

Water Sample 

Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

472996 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

N/A 11.24 NA 13.39 
N/A 1 NA 11.24 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV0/o %Effect A 

10 1 1 1 0 0 0.0% O.Oo/o 10 
10 0 0 0.0% o.0°1o 10 
10 0 0 0.0% 0.0% 10 
10 1 0 0 0.0% 0.0% 10 
10 0.8 0 0.1333 0.4216 52.7°/o 20.0% 8 
10 0.9 0 0.1 0.3162 35.14% 10.0% 9 
10 1 1 0 0 0.0% 0.0% 10 
10 0.9 0 0.1 0.3162 35.14% 10.0°/o 9 

Rep 1 Rep 2 Rep3 Rep4 Rep5 Rep 6 Rep7 Reps Rep9 
1 1 1 1 1 1 1 

1 1 1 

0 0 

0 

1 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 
10 
10 

10 
10 

10 

10 

10 

Rep 10 

1 

QA. (}(jl_ 
McM iCi' / ;(o 



CETIS Analytical Report Report Date: 11 May-16 13:07 (p 2 of 2) 
Test Code: 164791 I 02-9470-0699 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-1715-8360 Endpoint: ?d Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 11 May-1613:06 Analysis: Linear Interpolation (JCPIN) Official Results: Yes 

7d Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep6 Rep7 Rep 8 Rep 9 Rep10 
0 Negative Control 1/1 111 111 111 111 111 111 111 111 111 
1.56 111 111 111 111 111 111 111 111 111 111 
3.12 111 111 111 111 111 111 111 111 111 111 
6.25 111 111 111 111 111 111 111 111 111 111 
12.5 111 111 111 111 011 111 011 111 111 111 
25 111 111 111 111 111 111 011 111 111 111 
50 111 111 111 111 111 111 111 111 111 111 
100 111 111 011 111 111 111 111 111 111 111 

Graphics 

--·--.-· ---

,, 

" 

000-469-187-1 CETIS'M v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-16 13:08 (p 1 of 2) 

16479! I 02-9470-0699 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-6427-1346 Endpoint: Reproduction CETIS Version: CET1Sv1 .8.7 

Analyzed: 11 May-1613:06 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 12-2989-4008 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 28 Apr-16 13:00 Protocol: EC/EPS 1/RM/21 Diluent: 20%1 Perrier Water 

Ending Date: 05 May-16 10:00 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 21h Source: In-House Culture Age: <24h 

Sample ID: 05-4497-8051 Code: 20788483 Client: Teck Coal 

Sample Date: 27 Apr-16 09:00 Material: Water Sample Project: 
Receive Date: 28 Apr-16 10:50 Source: Teck Coal (TECK COAL) 

Sample Age: 28h (10.2 'C) Station: LC_WTF _OUT_WS_20160427 _N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1621668 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 95°/o LCL 95% UCL 
IC5 6.751 3.806 14.12 14.81 7.081 26.28 
IC10 8.515 4.726 27.02 11.74 3.701 21.16 
IC15 10.68 5.75 29.26 9.363 3.417 17.39 
IC20 25.91 7.867 32.3 3.86 3.096 12.71 
IC25 29.23 9.501 36 3.421 2.778 10.53 
IC40 41.88 26.73 50.5 2.388 1.98 3.741 
IC50 51.83 43 57.01 1.93 1.754 2.326 

Reproduction Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect 
0 Negative Control 10 24.2 21 28 0.6464 2.044 8.45°/o o.0°1o 
1.56 10 24.7 23 27 0.3667 1.16 4.690/o -2.07% 
3.12 10 25.3 22 27 0.5175 1.636 6.47% -4.55o/o 
6.25 10 23.9 9 28 1.741 5.507 23.04% 1.24% 
12.5 10 17.8 0 28 3.693 11.68 65.61% 26.45% 
25 10 22.5 0 26 2.513 7.948 35.32% 7.03% 
50 10 13 7 18 1.095 3.464 26.65% 46.28% 
100 10 0.7 0 5 0.5175 1.636 233.8% 97.11%i 

Reproduction Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 Rep9 Rep10 
0 Negative Control 25 25 23 22 21 23 28 24 25 26 
1.56 23 24 24 25 25 24 27 24 26 25 
3.12 26 27 22 23 27 25 26 25 26 26 
6.25 27 26 28 25 9 27 26 24 25 22 
12.5 24 0 25 24 3 25 0 28 25 24 
25 24 26 25 26 25 26 0 24 25 24 
50 13 15 18 17 14 7 8 13 12 13 
100 5 0 0 0 0 0 0 0 2 0 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 00-6427-1346 Endpoint: Reproduction 
Analyzed: 11 May-1613:06 Analysis: Linear Interpolation {ICPIN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11 May-16 13:08 (p 2 of 2) 

164791 I 02-9470-0699 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst __ _ QA ,j('>U. 
. Pta.v. I "I lib 



Client:\~ 
f!)/I~ 

W.0.#: \U\":!~ l~--tl 01 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

u._Lcossw:: Am- 7.£ ({i,, S'U g, \ g. 2. ll;>U S:t-i \LI , \ 1Xz.. '((.. 

Le._ Ot 1 ' <;.q b·ti \(b b·2- I :ti\-
L(_ \:-\l..\)C\'IC: <:i.-o ~l«- ;!, ' l IS8 14-· \ '.2.82--
LC-OCOS" '* ·4 y..s Ch S·2. We+ 
LC_LCS i II 1'-q k' ·O . !Sb <.JI l) .l.J 2b8 
Le_WiF ,v SD 1'1" g f'il •IO 3SL \()(9 lO•l\- \04'0 w 
QQ'/. oenu,.,r n 0 VI I 1 R'Jli so 50 .\.I q,y ,\(\ S: a 100 An//n 

I ' . 

Notes: ~ ~lk Ji'JM\ul wf O:r. fl\o ~ [O()wt l - -· ----- --- --- --,.-

Reviewed by: JGR- Date Reviewed: )~ 19/~C, 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 



Rainbow Trout Embryo Summary Sheet 

Client: _\i"'-ec::..:'C-______ _ 

Work Order No.: _1'-"b...:.'-'1-..:.S:::...._ ____ _ 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Dilution Water: 

Cci\-~Z- ws_ U>tb.-0'\_-z:t_l\) 

fWrH(t(, 

Start Date/Time: 1\{lr'Ui 11& lfJ lhttoh. 

Test Species: Oncorhynchus mykiss 

Type: 
Hardness (mg/L CaC03): 

Dechlorinated Tap Water 
tO 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

""C"W.. '<, "t!llv.t- \'1;<<\"\ 

i .,:,<; ";!ll.. 

SDS Reference Toxicant Results: 

s 

Number of male broodstock used: If 
Number of female broodstock used: _...:.If_ 

Reference Toxicant ID: l't&g4 
Stock Solution ID: -1-s"""so-~----------
Date Initiated: 1\ypZili-
7-d EC50 (95% CL): S"-S ( S"-0 -~ s-. & ) WL!JIL S?\2$" 

Reference Toxicant Mean and Range: 4--\ ( :J.. \- &-o ") ""!}il Sl)S 
Reference Toxicant CV (%): _....:L\-..::0 __________ _ 

( 
EM\1,~ll v\G~I:i,h'tj 

IMt<\11\ t S\)) •(b 1<'{_ 

Test Results: 

EC25 % (v/~% CL) 
EC5Jl-%\v/v) (95% CL) 

Reviewed by: 

Issued: July 8, 2015; Ver. 1.1 

Sample ID 
COI\b<>l C.HJ2\<l. _ws_ :2ctb_ 0~ -2.1-- fJ 

qo.l ±.6-"1 t\!,·.:1 "i 6·1 

Date reviewed: ftet:j Z..& /11e 
l 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

loO 
Concentration 

Concentration 

Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

(,.\-\..-f.R'7..---_ws -zolb .• O'i-z'! .IJ 
lb<fli 

Start Date & Time: fwf'LS//b €1 161.fok 
Stop Date & Time: M"'j Sjlb (5I IIL!$l

Test Species: Oncorhynchus mykiss 

Thermometer: -\'e~ DO meter: !)o - \ I ') pH meter: "j? \r\ -\ \?:z Conductivity meter: C- \ ( '$ 
Control 

I . Hardness"' 10 
I Alkalinitv* s 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.11ssued May 22,2015 

(oo-[. tvlv) / 
I?Jb _.... 

1~8 ~ 

1 ' 

Analysts: "i'1L, /1W\>, \!C. 

Reviewed by: _.;::,..:CJ·Gu:_~-4..-
Date reviewed: _k~fUi:::J--t_;J.-/t'c:lfo:.__ 

Nautilus Enviro~mental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

(~(Q 'll\1\ 
C'o,l'<f'!'<> I 

teo 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

f:!H -f£-. v- w"'- L<>lo_ o'\ -~-1\l 
. !b<B-S 

Start Date & Time: [!wrze/tb <? fbl(ol..... 
Stop Date & Time: ki<L IIAJ;"'1S II~ e \\'-1:5"-. 

Test Species: Oncorhynchus mykiss 

Rep Day of Test- No. of Mortalities Total Total Total No. 
Dead 

1 2 3 4 5 6 7 Eggs 
Undeveloped Embryo 

1 v .;./ t..) 0 0 l.f.-{) ;;to IVJsO 0 3\ 
2 ! I I "2. I ::l·l.t 
3 t 5 1 {. I -u, 
4 I -v 2- 0 '1..- 0 )h 

1 I 1-- (.) \ } I 2h 
2 I' I I 0 2.- t J-C: 
3 : I !\) () 0 0 l 2.''1 

- ' 
4 '1/ y -~ Q v 0 () 0 JO 
1 
2 
3 
4 
1 
2 
3 I . 

4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

~ fJr.. rr ¥:(__ i"<..- l<L- l<L- R- \:{__ 14-

Total 
Exposed 

3\ 
21-
33 

J_{, 
3D 

2g 
3t> 
30 

\(l 

Date reviewed: __ __,_A...:"-i~Z-5,=+1 1:;::4<:....._ ____ _ 

Version 1.0 Issued June 26, 2006 Nautflus Environmental Company Inc. 



CETIS Summary Report Report Date: 

Test Code: 

25 May-16 16:19 (p 1 of 1) 

16475[11-7819-6593 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Batch ID: 08-1274-1635 Test Type: Development 

Start Date: 28 Apr-16 16:40 Protocol: EC/EPS 1/RM/28 

Ending Date: 05 May-1611:45 Species: Oncorhynchus mykiss 

Duration: 6d 19h Source: Campbel Lake 

Sample tD: 01-0356-4872 Code: 62C4648 

Sample Date: 27 Apr-16 Material: Water Sample 

Receive Date: 28 Apr-16 Source: Teck Coat (TECK COAL) 

Sample Age: 41h (8 "C) Station: GH_ER2_WS_2016_04_27 _N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD 

01-9202-1345 Proportion Normal 100 >100 NA NA 

Proportion Normal Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Min 

0 
100 

Negative Control 4 

4 

Proportion Normal Detail 

C-% 

0 

100 

Control Type Rep 1 

Negative Control 1 

0.8667 

Proportion Normal Binomials 

C-% 
0 

100 

000-469-187-2 

Control Type Rep 1 

Negative Control 31/31 

26/30 

0.9013 

0.9315 

Rep 2 

0.8889 

0.8929 

Rep 2 

24/27 

25/28 

0.7605 

0.8325 

Rep3 

0.7879 

0.9667 

Rep3 

26/33 

29/30 

1 0.7879 

Rep4 

0.9286 

Rep4 

26/28 

30/30 

0.8667 

CETIS"' v1.8.7.16 

TU 

1 

Max 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 
Age: 

Client: Teck Coal 

Project: 

Method 

Fisher Exact Test 

Std Err 

0.04426 

0.03113 

Std Dev 

0.08851 

0.06225 

CV% 
9.82% 
6.68% 

Analyst: __ _ 

%Effect 

0.0% 
-3.35% 

aA JG~ 
t< ""1 u; !Jt, 



CETIS Analytical Report Report Date: 

Test Code: 

25 May-1616:20 (p 1 of 1) 

16475111-7819-6593 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis 10: 01-9202-1345 

Analyzed: 12 May-16 16:22 

Batch ID: 08-127 4-1635 

Start Date: 28 Apr-1616:40 

Ending Date: 05 May-1611:45 

Duration: 6d 19h 

Sample ID: 01-0356-4872 

Sam pie Date: 27 Apr-16 

Receive Date: 28 Apr-16 

Sample Age: 41h(8°C) 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Control vs C-% 

Negative Control 100 

Data Summary 

C¥% Control Type NR 

0 Negative Contr 107 
100 110 

Proportion Normal Detail 

C-% Control Type Rep 1 

0 Negative Control 1 

Endpoint: Proportion Norm~l 
Analysis: Single 2x2 Contingency Table 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Oncorhynchus mykiss 

Campbel Lake 

62C4648 

Water Sample 

Teck Coal (TECK COAL) 

GH_ER2_WS_2016_04_27 _N 

AI! Hyp Trials Seed 

C>T NA NA 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes proportion normal 

Test Stat P-Value P-Type Decision(a:5%) 

1 1.0000 Exact Non~Significant Effect 

R NR+ R Prop NR Prop R %Effect 
12 119 0.8992 0.1008 0.0% 

8 118 0.9322 0.0678 ~3.68% 

Rep 2 Rep3 Rep4 

0.8889 0.7879 0.9286 
100 0.8667 0.8929 0.9667 1 

Proportion Normal Binomials 

0 
100 

Graphics 

. , 

oo 

,, 

000-469-187-2 

Control Type Rep 1 
Negative Control 31/31 

26/30 

• 

Rep 2 

24/27 

25/28 

• 

'" 

Rep 3 

26/33 

29/30 

Rep4 

26/28 

30/30 

CETIS'" v1.8.7.16 Analyst: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: ...:."~co:"-..:.:l"-'--------- Start Date/Time: A£r g_E{[(, E' !V-\.ok 

Work Order No.: __ \:.:::b:...'\...:1::...4.:.._ ____ _ Test Species: Oncorhynchus mykiss 

Sample Information: 

i.<-

Sample ID: LC.,..LL\)SS L(.C. w!> :JX>lb~O'\ -2<; tJ 
Sample Date: IW• "'"lifo 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC0 3): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: Ol\CZ,Ib 

Dechlorinated Tap Water 
lO 
s 

Source: Number of male broodstock used: 
Loading Density: Number of female broodstock used: 

SDS Reference Toxicant Results: 

..... 
Reference Toxicant ID: J~§::-r~.:~&':ti_~~W;~t-f~------
Stock Solution ID: I'SS03, 
Date Initiated: 1\'l> UH6 
7 -d EC50 (95% CL): s-<; (<;.o- 5·8') IW)il gi)S 

Reference Toxicant Mean and Ran'-"g=e:....: _,.,Lt.~-\,_(:....::?.:::.·...:.1 _-__:f?c...'oc...)::.....:.'"""l.:..;.;;:IL:L:...S::.;I/:.::S:___ 
Reference Toxicant CV (%): l{O 

Test Results: Samole ID 
l<...lCiloS t.CC. ws 1-<>lb -o 't -2> N 

I EC25 % (v/v) (95% CL) ">l<>O 

I EC50 % rvtv) (95% CL) ">100 

Reviewed by: Date reviewed: .h~ UJi:J 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

1.-S 
Concentration 

{00 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ '#;£ <2' l.blf'Ok 
Stop Date & Time: ~ ;)/ 1 (. @. ioOOIA. 

Test Species: OncorhynCs myki6s 

Thermometer: tzMP- ?:- DO meter: i) c -I I ?, pH meter: pH -I / > Conductivity meter: C- \ f 3 
Control too· f. WI~ / 

I Hardness* to d..KJ._ v 
I Alkalinitv* 5 (bQ ~ 

Analysts: '1'\L , 'kJD , ~ 

Reviewed by: ~ 
Date reviewed:z.r/~(q 

I 
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order#: 

Concentration 

("I~ ~\J) 
(&,\"f't<:> \ 

(o, 'LS. 

\1...-S 

'2.-S 

SQ._ 

f eO 

Tech Initials 

Comments: 

Embryo Toxicity Test 
Daily Mortality 

1"12ck Start Date& Time: ~ 1-ff;C., ~ ~~~ 
=L::::C.:z:-'k:,::L:.:C"-b!L.,S!:'>:::.:L<=U:..=· _.:.:.W5::.......::l!::..Plb-,o4:-~top Date & Time: IJ'l:}J ? / ;)., @ \o:OO~ 
lbl.\14 Test Species: Oncorhynch(Js myRiss 

Rep Day of Test- No. of Mortalities Total 
Total Total No. Total 

Dead 
1 2 3 4 5 6 7 Eggs 

Undeveloped Embryo Exposed 

1 0 Sl D -.tl 0 '2..- 1"-2._) 5 2 ;l.'L ).~ 

2 
. :0 I I z_ 1.f' ::>o 0 

3 0 I 0 \ l!t-J,B\ 2-t? lO 
4 I 2- "L- s .., 

4-· 2.], 30 

1 {) I I 2- 'ii--_-&) il<- ~ 2S "- %.8 ~0 
2 ], 0 ~ '1'- ..e \ \<'- 'b'i ? " ¥l- .2.£ 1C 

3 \) A) 0 0 3o l{) 

4 . ,I/ I D I ;)._ 2~ :10 
1 y I ,L 6 :> 0 2'1- :w 
2 I (I ·z_ fJ :, ;;;.. 25 30 
3 I fJ l 1 0 ::i- 0 2.8 w 
4 (' o· I I ;).. 2 '-$" ;o 
1 I I fQ 2 I :;l.'\' (.{) 

2 (l <... (() )_ i 2.£, 2_0\ 
3 I 0 0 "0 > _0 .<:t ~0 .:> 

4 ' \ ! 4- I 25 l.D '2.. 

1 ' I i I :t, I J!. zo 
2 2. ; I t.t 0 .:2..':\- 3.l 
3 l.. 0 1.. '-1: \ ,;tS <o 
4 

' 0 'l.. I :> t) 2..1- 3-c 

1 
' I ' -,;., :> I 4. I ::t-5 :>o 

2 I~ I '2.. I z.. b I .2..) 30 
3 ,! ! I <0 i ~ l\: '() 2b }o '-. 

4 ;;) s '~ I 1 0 )... () .2il 3b 
1 
2 
3 
4 
1 
2 
3 
4 

.'tt-
A-a "' 'li- \ll.... \1.!... \4: Ia ~ \;.(_ R 

Reviewed by: d&L Date reviewed: M5 2-s/11., 
----~~~~,~~~~--------

Version 1.0 Issued June 26, 2006 Nautl us Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 20-7375-0701 
Analyzed: 12 May-16 16:35 

Batch 10: 

Start Date: 

09-7514-1410 

28 Apr-16 16:40 

Ending Date: 05 May-16 10:00 

Duration: 6d 17h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-16 10:50 

Sample Age: 32h (8 'C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Code: 
Material: 

Source: 

Station: 

4CC277FF 

Water Sample 

Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2016-04-25 N 

Report Date: 

Test Code: 

12 May-1616:35 (p 1 of 2) 

16474b 121-1037-2800 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 768156 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 >100 N/A N/A <1 NA NA 
EC10 >100 N/A N/A <1 NA NA 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C~% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 4 0.8397 0.7586 0.9333 0.04501 0.09002 10.72% 0.0% 100 119 
6.25 4 0.9 0.8333 0.036 0.07201 8.0% -7.19% 108 120 
12.5 4 0.875 0.8333 0.9333 0.025 0.05 5.71% -4.21% 105 120 
25 4 0.8825 0.8333 0.9 0.0164 0.0328 3.72% -5.1% 105 119 
50 4 0.8677 0.8333 0.9 0.01365 0.0273 3.15% -3.35% 105 121 
100 4 0.85 0.7667 0.9333 0.03469 0.06939 8.16% -1.23% 102 120 

Proportion Normal Detail 

C~% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 0.7586 0.9 0.9333 0.7667 
6.25 0.8333 0.8667 0.9 
12.5 0.9 0.8333 0.9333 0.8333 
25 0.9 0.8966 0.9 0.8333 
50 0.8667 0.871 0.8333 0.9 
100 0.8333 0.7667 0.8667 0.9333 

Proportion Normal Binomials 

Cw% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 22/29 27/30 28/30 23/30 
6.25 25/30 26/30 30/30 27/30 
12.5 27/30 25/30 28/30 25/30 
25 27/30 26/29 27/30 25/30 
50 26/30 27/31 25/30 27/30 
100 25/30 23/30 26/30 28/30 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ OA:~zs(r& 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 20-7375-0701 
Analyzed: 12 May-16 16:35 

Graphics 

'·' 
"·' 

"·' 

... 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation {ICPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-1616:35 (p 2 of 2) 

16474b 121-1037-2800 

Nautilus Environmental 

CETIS Version: CET1Sv1.8. 7 

Official Results: Yes 

Analyst: __ _ QA: 



Rainbow Trout Embryo Summary Sheet 

Client: ---'v'-'-eu=}(..::.._ _____ _ Start Date/Time: 1\1>~ I!/, <!? \64!1:>'-' . 

Work Order No.: -~lb'....>.·\1-..:...li:..L..... ____ _ Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

i..L-OC~ -"-'S .... 10lb-0'\-2b rJ 

~r-nl!b 
Date Received: 
Sample Volume: SX 2oL 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Dechlorinated Tap Water 
co 

Source: tReE ~~ fw,... (~\,l\1 ~) 
Loading Density: \·\:!.S "lll.. 

Number of male broodstock used: __;'!'--
Number of female broodstock used: '3 

SDS Reference Toxicant Results: 

Reference Toxicant ID: j2:n;gq 
Stock Solution ID: -'-!5:.::::QY..t?>-'----------

Date Initiated: flvr 2g ILb 
7-d EC50 (95% CL): ss ( <;-o~s .. g) ""JIL..SVS 

Reference Toxicant Mean and Range: 4:· 1 (:J..-1 -~·o) ~lL- SYS 
Reference Toxicant CV (%): 4'0 · 

Test Results: Sample ID 
. LC...OCi-WI_ :lOib- oq -2b N 

I EC25 % (v/v) (95% CL) ") to"D 
EC50 % (v/vl (95% Cll >tOO 

Reviewed by: Date reviewed: \ ~ &i( lb 
. I 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

(o,7-5 
Concentration 

1..-S 
Concentration 

(oD 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ ?:#'.;£ e ib4ol., 
Stop Date & Time: ~ ;J' I(. e lo!Sb 

Test Species: OncorhynCs myki6s 

Thermometer: t~~ DO meter: D c -I I ?> pH meter: pH -I I 3> Conductivity meter: C- l /3 
Control 

I Hardness"' lO 
f Alkalin~· s 
• mg/L as CaC03 

Sam·ple Description: 

Comments: 

Version 1.1 Issued May 22, 2015 

too-(. W/v 
lltt ----\lb v 

_;....;:;- Analysts: 

Reviewed by: -T<J,';-'(ilL:=· =--.,_,---
Date reviewed: ttry f/ fk 

Nautilus Environmental Company Inc. 



Embryo Toxicity Test 
Daily Mortality 

Client: \((.ck 
~~~------------

Sample ID: L(- \>e.\ _ws_11J[l-O'\-J.,_i\l 

Work Order#: I blf)j 

Start Date & Time: ~ 1--?-/ 1 6 e W~ ol,. 
Stop Date & Time: ~ ?ftJ., ~lOIS~ 

Test Species: Oncorhynch ~ mylfiss 

Concentration Rep Day of Test- No. of Mortalities Total 
Total Total No. Total 

(,!~ ~~~~ 
Dead 

Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

(D_>vf~<> \ 1 0 0 0 0 0 2 7 4 \~0 2h :zo 
2 I \ '"-21 ) it=; ·~..:M-0 :zS ".>0 
3 0 I 0 R~\ l 22 1o 
4 l I I 2.. 0 V? '?,() 

lo.'LS 1 '\!/ \ <, !.\. t :2S ],Q 

2 l I I > if) 21' 3v 
3 ,y 0 0 ( I 1 ?/l, 30 
4 I t ~ ~ () 2b 30 ~ 

\2..5 1 'I 0 0 \ \ '() d.,(\ )\) 

2 ' L } '{) ~:r '10 
3 .v \ 1 2.-- 0 2.8 )v 

4 I 0 L ~ I !2.h 3o 
'2-C::, 1 ,{) 1._ (') '2.- 'A.-~o 2R 3v 

2 II {) {) { \ 0 2.9 )O 
3 Q 7.., i . > 0 21- ];() 

4 -:/ .... 0 n 2. I 2..'T 3'0 
So 1 I I 'L 7... (, {) ::24- 3D 

2 {) .\) \ 0 I 2 2.1" .>D 

3 Q 0 0 I \ 2.. n 50 

4 I 0 I "L \..1, () :J.k, 3'0 
loo. 1 I 0 '0 -\.( b 4 ·.;r: ::L~ 30 

2 I I ..-1-"'-o I 0 () \ ~ 2.4- 3o ~ 

3 I. ,/ 0 :1. I () 1 ;)._ 2S 3o 
4 '"" -~ "' v \ c 0 i 0 2'\ 3.0 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials 'fL. 1.\'o "' ~ lt.- 14..- l'l. 'fl. '\:(_, \<(__ V-1-

Comments: 

Reviewed by: OGb._ 
Version 1.0 Issued June 26, 2006 

Date reviewed: /--1.~ 2.1/(0 

-----'--N:-ILtt'-ilu-s-1 ~n.Lvir=-on-m-en-ta-IC-om-0-an-y 1-nc-. -



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 05-9825-0157 

Analyzed: 12 May-1616:39 

Batch ID: 

Start Date: 

02-2486-7524 

28 Apr-16 16:40 

Ending Date: 05 May-1610:15 

Duration: 6d 18h 

Sample ID: · 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-1610:50 

Sample Age: 32h (7.5 oc) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Code: 4086018 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC_DC1_WS_2016-04-26_N 

Report Date: 

Test Code: 

12 May-16 16:39 (p 1 of 2) 

16474c 118-0254-6119 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 490097 200 Yes Two·Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 >100 N/A N/A <1 NA NA 
EC10 >100 N/A N/A <1 NA NA 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate{AJB) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 4 0.8917 0.8333 0.9333 0.025 0.05 5.61% 0.0% 107 120 
6.25 4 0.8833 0.8333 0.9333 0.02152 0.04303 4.87% 0.93% 106 120 
12.5 4 0.9167 0.8667 0.9667 0.02152 0.04303 4.7% -2.8% 110 120 
25 4 0.925 0.9 0.9667 0.01596 0.03191 3.45% -3.74% 111 120 
50 4 0.8667 0.8 0.9 0.02357 O.Q4714 5.44% 2.8% 104 120 
100 4 0.875 0.8 0.9667 0.03696 0.07391 8.45% 1.87% 105 120 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 0.8667 0.8333 0.9333 0.9333 
6.25 0.8333 0.9 0.9333 0.8667 
12.5 0.9667 0.9 0.9333 0.8667 
25 0.9333 0.9667 0.9 0.9 
50 0.8 0.9 0.9 0.8667 
100 0.8 0.9 0.8333 0.9667 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 26/30 25/30 28/30 28/30 
6.25 25/30 27/30 28/30 26/30 
12.5 29/30 27/30 28/30 26/30 
25 28/30 29/30 27/30 27/30 
50 24/30 27/30 27/30 26/30 
100 24/30 27/30 25/30 29/30 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 05-9825-0157 
Analyzed: 12 May-16 16:39 

Graphics 

·•·-

'' 
... 

'·' 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICP!N) 

,. 

CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

12 May-16 16:39 (p 2 of 2) 

16474c [18-0254-6119 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ OA: 



Rainbow Trout Embryo Summary Sheet 

Client: ...:l!!.:ec:::'c-:.__ ______ _ Start Date!Time: fW<?.Sl{b €' lbl(-D~ 

Work Order No.: ___:l~b'-I::.:.~.:...:L------ Test Species: Oncorhynchus mykiss 

Sample Information: 

R 

Sample ID: f LL \0\'ll<;\)C l<>S ~QI~ -O't-21:>· rJ 
Sample Date: f\9\ 2- ?t-1{1, 

Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Dechlorinated Tap Water 
tO 
s 

Source: \IZA 's 1~ ItA,.,.,. llcw-q.t.etl ~_o,...._) 
1·\:!>S "JIL 

Number of male brood stock used: ~ 
Loading Density: Number of female brood stock used: _ _J't_ 

SDS Reference Toxicant Results: 

Reference Toxicant ID: _,'f:-"TG;::,&..,'\:1--_______ _ 
Stock Solution ID: -·~·S.:::.SO:::.o3!..._ _______ _ 
Date Initiated: 
7 -d EC50 (95% CL): 

Reference Toxicant Mean and Ra n""g.::_e,_: ...,.,.-1-t'-'\'--'("";:.:.·· ,_1 -_::&_··o~)'-""')....:_~IL:::..2.!> .!:cos,___ 
Reference Toxicant CV (%): lkO 

Test Results: Sample ID 
u:..., FJZPS ))C ~s Olb-0'1-Z» N 

I EC25 % (v/v) (95% CL) )LQO 

l EC50 % (v/v) (95% CL) > i 1)1) 

Reviewed by: Date reviewed: ~ u-/u. 
I 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Co-2-5 
Concentration 

1.-S 
Concentration 

{oO 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ ?;f/j£ e2. lb<!vt.. 
Stop Date & Time: ~ ;/I(, C' (OJc\... · 

Test Species: OncorhynCs myki6s 

Thermometer: tzMP- '3, DO meter: D c -I I 3, pH meter: pH -I / 3. Conductivity meter: C- l /3 
Control 

I Hardness* · cO 

J Alkalinitv• :;-
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.11ssued May22, 2015 

wi- ()1/v) 
J.82.. 
iS/l 

Analysts: 

Reviewed by: -i'?)Fiil'L::....,c:=r-:-
Date reviewed: Ray 2S7(h 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

("(~ ~~~~ 
C.!"'.f'"" \ 

h'LS. 

\'2....5 

"2.-5 

c.,o 

I ;eO 

Tech Initials 

Comments: 

Embryo Toxicity Test 
Daily Mortality 

\~G\,z Start Date & Time: ~ ~ 1 G. e' fb40l 
LL~rR t:>SDC....- WS :2t<~>;<;,4-,fltop Date & Time: fl'l::, ;/;;. @ \O:?.OIA_ 
~:::r:o:lf~r~Y~=~=~~==== Test Species: Oncorhynch(ls myiiss 

Rep Day of Test- No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

1 ID 0 D !? 'V \ L 3 4 23 'l.D 
2 \) I ;:_ 3 I u 30 
3 "' fl z ~ 0 ";.$ 3C 
4 0 (') "' 0 \ Z..."' ~D 
1 0 I I 2 \ :2._"'t 3D 
2 () I '1, u. \ :<..S 10 ' 
3 1 I () 'l, 1...- u, :So 
4 Cl 'L .Q 

.., 
\ 21- 3\) ~ 

1 .;) '2.. 0 J-. k) '0Ji 3v 
2 I I 0 2-- ::L 2b 30 
3 ' u :l 0 ')_ {) 2i '\() 
4 I_ 0 

j L\ 0 2h 30 
1 i'l z_ ) \ 2b ?,0 

2 tO \ 0 I 'l. 2h 31) 
3 0 \ L i J-"'t :10 
4 I I J ;, 0 :z:'l 30 
1 1) I i 2.. \ ::L"r 30 
2 0 '- I '\ 2 25 1v 
3 I 0 'L- \ 3 u 2-:r 30 
4 I Q '- '0 ')___ \ ::l.4- 5o 
1 I' <.1/ 0 L. ( 3 I 2.b ]i) 

2 \ I 2- \ {) •!.(. I 25 30 
3 ' I 11 i 0 0 'L l, 5 l :L'-\ 3o 
4 J 

,,j .u Q I .,_ 
D 

.., 
J 0 ~1- 3o 

1 
2 
3 
4 
1 
2 
3 
4 

'\ft.. .~ "' 'A.. ICi.. jll.... 'V'L ~ 'A... (il. '?{. 

Reviewed by: 0G&- Date reviewed: K""J u:j!J; 
Version 1.0 Issued June 26, 2006 

------~-r-7/~---------

Nauti!us Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Enibryo Survival and Development Test 

Analysis ID: 08-4884-2210 

Analyzed: 12 May-16 16:47 

Batch ID: 

Start Date: 
02-8151-7168 

28 Apr-16 16:40 

Ending Date: 05 May-16 10:30 

Duration: 6d 18h 

Sample 10: 07-5438-7274 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-16 10:50 
Sample Age: 32h (8 'C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: CampbeJ Lake 

Code: 

Material: 

Source: 
Station: 

2CF7094A 

Water Sample 

Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Report Date: 

Test Code: 

12 May-1616:47 (p 1 of 2) 

16474e 1 01-7665-4010 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1220707 200 Yes Two-Point Interpolation 

Point Estimates 

level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
EC5 >100 N/A N/A <1 NA NA 
EC10 >100 N/A N/A <1 NA NA 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 

EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C~% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 4 0.8833 0.7667 0.9667 0.0441 0.08819 9.98% 0.0% 106 120 
6.25 4 0.875 0.8333 0.9 0.01596 0.03191 3.65% 0.94% 105 120 
12.5 4 0.9 0.8667 0.9333 0.01925 0.03849 4.28% ~1.89% 108 120 
25 4 0.8833 0.8667 0.9 0.009623 0.01925 2.18% 0.0% 106 120 
50 4 0.8833 0.8333 0.9 0.01667 0.03333 3.77% 0.0% 106 120 
100 4 0.85 0.8 0.9 0.02152 0.04303 5.06% 3.77% 102 120 

Proportion Normal Detail 

C~% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 0.7667 0.8667 0.9333 0.9667 
6.25 0.9 0.8333 0.8667 0.9 
12.5 0.9333 0.8667 0.9333 0.8667 

25 0.8667 0.8667 0.9 0.9 
50 0.9 0.8333 0.9 0.9 
100 0.8667 0.8333 0.8 0.9 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 23/30 26/30 28/30 29/30 
6.25 27/30 25/30 26/30 27/30 
12.5 28/30 26/30 28/30 26/30 
25 26/30 26/30 27/30 27/30 
50 27/30 25/30 27/30 27/30 
100 26/30 25/30 24/30 27/30 

000-469-187-2 CETISTM v1.8.7.16 Analyst:. __ _ QA: 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 08-4884-2210 
Analyzed: 12 May-1616:47 

Graphics 

'·' 
0.0 

,, 

000-469-187-2 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (!CPIN} 

• 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-1616:47 (p 2 of 2) 

16474e 1 01-7665-4010 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: ---'~:::.el::."-______ _ 

Work Order No.: _ _,t6"-''t'-'~--'4-_____ _ 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Dilution Water: 

lC.. \JWS WS :WI!,- D4-Zb IJ 
1'\(l{ 24' /{I, 

Start Date/Time: IV nllo e (b'tol-- ' 

Test Species: Oncorhynchus mykiss 

Type: 
Hardness (mg/L CaC03): 

Dechlorinated Tap Water 
w 

Alkalinity (mg/L CaC03): s 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

\e<t'> \<0\.'-1" 'f<«"" (~.,q\.ev\ ~~ 
,.,.,; li)ll 

SDS Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 
7-d EC50 (95% CL): 

Number of male broodstock used: __c.4 __ 
Number of female brood stock used:____:'\..__ 

Reference Toxicant Mean and Ran"'g"'e-'-: __ l.f...:.·...:.l...:(=-2--'-l_-_g_._-v:..)_M9J...J.!'IL-"-'-'S\l:.:.:S __ 
Reference Toxicant CV (%): lfl) 

Test Results: Sample ID 
U:. DlDS hi:S ).O!b Ol\ -:l.b N 

EC25 % (v/v) (95% CL) ">f()i:) 
EC50 % (v/v) (95% CL) >roo 

Reviewed by: Date reviewed: __ ...!,fw,.z_l-z..::."p/i!oe____ 
I I 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

(o.L_5 
Concentration 

1--S 
Concentration 

{oO 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ ?#;£ <!2 I~ 
Stop Date & Time: ~ ;! 1 t:. t04S\... 

Test Species: Oncorhynes myki6s 

Thermometer: tzMP- ?:. DO meter: i) c - \ I 3 pH meter: pH -1/l, Conductivity meter: C- \ /3 
Control 

I Hardness* lO 
.I Alkalinitv* s 
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 

lW {>1/V) 

lO 
b 

Analysts: 'l~l, 1\W\l 1 l<t.-

Reviewed by: _ __:::J;c{j(j_=-=-----,c----c,...,..,
Date reviewed: _..Jkc.... :c«'1=-t_.:::Q;,_-+/+/ b!£.__ - ' I, 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 

Work Order#: 

Concentration 

(•!, ~~~) 

r<~>""'"" \ 

(o. 'l . .S, 

1_1..·5 

1.-_5 

c,o 

J~o 

Tech Initials 

Comments: 

.L Embryo Toxicity Test 
Daily Mortality 

\ e c.,\.( Start Date & Time: ~ 1-?( 1 (. (! lt4\lk 
...;L=...::CL~_De::._:C-"'t>"'-S""-.:cw"'-5-'2:::~o:::~c..-4J::..'t-ll 1J Stop Date & Time: fl't::';? ~ j;,J. (!" t045h 

lb41\J; Test Species: Oncorhynch(As my/iss 

Rep Day of Test. No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

1 0 D D 0 0 (} ! 1 'f) 'ZP[ :\.1> 
2 () I f) I 2.. I z.::t ~{) 

3 Q 0 2... 0 .2.. I 11- 3'D 
4 I 0 I 0 2... 2..- 2G 10 
1 0 0 I ' z j L 2-S )\) 

2 '1 Q \ I 2 I :21- 30 
3 I 7. 1 b 0 ;;l4 :so 
4 I D "1- 7, I 2_(, 3.'D 
1 ; I \ '2 ~ 0 :;2(, 30 

I 
' 

2 I 0 0 I "1 l 2{;, 10 
3 ! 0 ZJ \ ·u i ;1-- ;z.:;r 30 
4 I '1.. 0 3 s tJ ~5 3'0 

1 0 tJ 0 tJ i '21-'l ~0 
2 -vo 2.. I ?, '() 11, t.'\~ 
3 I .1 l c; {) % 3\ 
4 ' 0 v I I I .2 'J'f 30 
1 0 1>-P3 \ 4 \ ;2.5 Jo 
2 '2- v 

I ~ '2_ -7.5 .30 
3 v I 0 f 0 I ;:)._ .J-1- 3C 
4 I I 

f) I 1! 0 2 2.._ 2Q 30 
1 0 \\ z.. '1....- .1:.. b 0 ;llf J,Q 

2 \i 0 I z_ 3 6 28 3\ 
3 I ll I 0 0 1 I 0 28 J._q 

4 v .-.:) ' ,/ J.l 2..- 0 I '1, I 2f, 30 
1 
2 
3 
4 
1 
2 
3 
4 

Vi... /),.., "' ~ ~ \<L \Q_ Itt.. 'tv ¥\.- Ill 

I 

Reviewed by: (1('1;.._. 

Version 1 ,0 Issued June 26, 2006 

Date reviewed: ---'-'1...:..;..~---"'U'-!1'--I"":h ______ _ 
Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 25 May-1616:23 (p 1 of 2) 

16474d 119-8645-8323 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 14-5561-1206 
Analyzed: 25 May-16 16:22 

Batch ID: 

Start Date: 

01-1756-9548 

28 Apr-16 16:40 

Ending Date: 05 May-16 10:45 

Duration: 6d 18h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-1610:50 

Sam pie Age: 33h (6 oq 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 
EC10 >100 N/A 
EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 NIA 
EC40 >100 N/A 
EC50 >100 N/A 

Proportion Normal Summary 

C-% Control Type 
0 Negative Control 
6.25 
12.5 

25 
50 
100 

Proportion Normal Detail 

C~% Control Type 
0 Negative Control 
6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Test Type: Development Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Code: 5275CDA4 Client: Teck Coal 

Material: Water Sample Project: 

Source: leek Coal (TECK COAL) 

Station: LC DCDS WS 2016-04-26 N 

Seed Resamples Exp 95% CL Method 

297288 200 Yes Two~Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

N/A <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate(AIB) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 

4 0.9083 0.8667 0.9667 0.02097 0.04194 4.62% 0.0% 109 

4 0.85 0.8 0.9 0.02152 0.04303 5.06% 6.42% 102 

4 0.8667 0.8333 0.9 0.01361 0.02722 3.14% 4.59% 104 

4 0.9005 0.8387 0.9667 0.02616 0.05232 5.81% 0.86% 108 

4 0.8583 0.8333 0.9 0.01596 0.03191 3.72% 5.51% 103 

4 0.8839 0.8 0.9655 0.03461 0.06921 7.83% 2.7% 106 

Rep 1 Rep2 Rep 3 Rep4 

0.9667 0.9 0.9 0.8667 

0.8333 0.9 0.8 0.8667 

0.8667 0.8667 0.9 0.8333 

0.9667 0.8966 0.8387 0.9 

0.8333 0.8333 0.9 0.8667 

0.8 0.9032 0.9655 0.8667 

Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 29/30 27/30 27130 26130 
6.25 25/30 27130 24130 26130 
12.5 26130 26130 27/30 25/30 
25 29130 26/29 26/31 27/30 
50 25130 25130 27130 26130 
100 24/30 28/31 28129 26130 

000-469-187-1 CETIS'M v1.8.7.16 Analysl: __ _ 

B 

120 

120 
120 

120 

120 
120 

QA: 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 14-5561-1206 
Analyzed: 25 May-1616:22 

Graphics 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

,. 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

25 May-1616:23 (p 2 of 2) 

16474d 119-8645-8323 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



Rainbow Trout Embryo Summary Sheet 

Client: Start Date/Time: I')R~~Il& I? 1b't1lk-

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: L.L_ LC.S .. w.> -Jol~·Oi\ -lS All 
Sample Date: tl¥ :2--:j /{!:; 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Dechlorinated Tap Water 
I!() 

s 

Source: 
()L\1£[(:, 

'\«d.'> \lllvk fufW' lQ.""9'ba\ llA"'-i 
\<\~£ ':1 H .... 

Number of male broodstock used: '1j' 
Loading Density: Number of female broodstock used: __.:'14---

SDS Reference Toxicant Results: 

Reference Toxicant ID: '2.1t;cgli-
Stock Solution ID: ....:\:..:~=::c'O~>:.'>'----------
Date Initiated: f1w }-81112 
7-d EC50 (95% CL): S"-5 (<;-o- S·g )<"'")ll S:V) 

Reference Toxicant Mean and Range: l\:·\ (J.-\- f o') 'ytjlL S'DS 
Reference Toxicant CV (%): 4:o ' 

Test Results: Sample ID 
(.~_l(,.S_VJ$_ 2C\b[ Olf-.25 fiJ 

I EC25 % (v/v) (95% Cll >100' 
I EC50 % (v/v) (95% CL) > 1<00 

Reviewed by: Date reviewed: --~-1--t.S-f.J..:.:I f.::._ __ 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
SampleiD: 
Work Order#: 

(o:L-5 
Concentration 

1-S 
Concentration 

IoO 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Teck Start Date & Time: ~ '#-!{, e (b40k 
Stop Date & Time: ~ ;J 1 (, @ llO"""-

Test Species: Oncorhync~ mykifs 

Thermometer: tz~ DO meter: Do ~ \ I 3> pH meter: pH -I f So Conductivity meter: C -I f 3 

Hardness* 
Alkalinity* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.11ssued May 22,2015 

Analysts: 

Reviewed by: --';d'-]'7":-'--;:6-:--;;-r-h' ~~
Date reviewed: -'-M-'-=-o.ff-iJ"-"--;/1-ll,..!az__ 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

{"I~ ~\,i') 
c~"fto \ 

_(a. 'l..S 

\L.C, 

'1.)') 

So 

leo 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

L (__ u:..,_s. -WS - J.O{b -o(\-2S_w 

lbl\ 1-4 

Start Date & Time: ~ ~ 1 (. 

Stop Date & Time: ~ ;! ;). 
Test Species: Oncorhync fi myRiss · 

Rep Day of Test- No. of Mortalities Total 
Total Total No. 

Dead 
Undeveloped Embryo 1 2 3 4 5 6 7 Eggs 

1 0 0 D 0 I 'k \ \.\- 0 2.b 
2 '0 I) u I \ 1 2.8 
3 l 0 1. "1, s 0 2S 
4 Q I I \ 3 tl 2.-::j. 
1 I I {, 0 3 I :;J.k 
2 v 0 ~ 0 1, I 2h 
3 n c c 0 6 J.i) 
4 '0 .:t \ 4- () 2b 
1 I D () I ~ 21 
2 0 I {) I 0 2''\ 
3 ' 0 ·'V \ 

. 3 2. 25 
4 '0 ?, n } I ::lb 
1 

' n 4' l. b I :;L.} 
2 I ~ 0 1 I 28 
3 I '2/ li) 1 '0 21' 
4 D v \ 3 ?- 25 
1 I <)... l I '+ 2 :;L4-
2 I :'.J. C) I ~ 1T 
3 Q IV ,Q '). 2 2b 
4 I 'l.. !)/ \ s I .:Llt 
1 ,__ I .f) > \ 2b 
2 tl '3 't I 2S 
3 I w I t. 2 "::). '0 ::22> 
4 .u J .Jl 7... ~> (]/ <. q '() 21 
1 
2 
3 
4 
1 
2 
3 
4 

\£\... A--a "' ~ '({_ \tv fA... \4.. '((._ ttV 

Total 
Exposed 

:su 
30 
31.) 

:su 
2.0 
'.1.0 
J.o 
J.o 
:l.'\ 
l,o 

:w 
30 
">0 
30 
jv 

30 
3o 
30 
3o 
'10 
:>0 

J.o 
:!,I) 

30 

!LV 

Date reviewed: ------'~'--'-+-'1-=~'--f-.J/ (2:~'------
Version 1.0 Issued June 26,2006 

r I 
Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 08-6409-1543 

Analyzed: 12 May-1616:29 

Batch 10: 12-6912-3480 

Start Date: 28 Apr-1616:40 

Ending Date: 05 May-1611:00 

Duration: 6d 18h 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-1610:50 
Sample Age: 34h (6.6 'C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbe! Lake 

Code: 6E885F68 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC_LC5_WS_2016-04-25 N 

Report Date: 

Test Code: 

12 May-16 16:30 (p 1 of 2) 

16474a I 08-0284-5081 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1621035 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 39.97 N/A 101.6 2.502 0.9838 NA 
EC10 86.1 6.998 N/A 1.161 NA 14.29 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate(AIB) 

C~% Control Type Count Mean Min Max Std Err Sid Dev CV% %Effect A B 
0 Negative Control 4 0.8833 0.8333 0.9333 0.02152 0.04303 4.87% 0.0% 106 120 
6.25 4 0.9 0.8667 0.03333 0.06667 7.41% -1.89% 108 120 
12.5 4 0.8908 0.8333 0.9667 0.02839 0.05679 6.38% ·0.85% 106 119 
25 4 0.8583 0.7667 0.9333 0.03696 0.07391 8.61% 2.83% 103 120 
50 4 0.8417 0.8 0.9 0.025 0.05 5.94% 4.72% 101 120 
100 4 0.7917 0.7 0.8667 0.03696 0.07391 9.34% 10.38% 95 120 

Proportion Normal Detail 

Cw% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 0.8667 0.9333 0.8333 0.9 
6.25 0.8667 0.8667 1 0.8667 
12.5 0.8966 0.9667 0.8333 0.8667 
25 0.7667 0.9333 0.9 0.8333 
50 0.8 0.9 0.8667 0.8 
100 0.8667 0.8333 0.7667 0.7 

Proportion Normal Binomials 

C·% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 26/30 28/30 25/30 27/30 
6.25 26/30 26/30 30/30 26/30 
12.5 26/29 29/30 25/30 26/30 
25 23/30 28/30 27/30 25/30 
50 24/30 27/30 26/30 24/30 
100 26/30 25/30 23/30 21/30 

000-469-187-2 CETIS" v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 08-6409-1543 
Analyzed: 12 May-16 16:29 

Graphics 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

... r----------

... 

'' 

0.0 

'" 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-1616:30 (p 2 of 2) 

164 7 4a 1 08-0284-5081 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 
Official Results: Yes 

Analyst:. __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: -"-~-------- Start Date/Time: ~u ilk rl it @lA · 

Work Order No.: !61.\.1-1-1: 
~~~------

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: lCWTJ:-OIA'i _ WS- ':11llb04H_ N 
Sample Date: P,Q'[ 2:'1-l(b 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Dechlorinated Tap Water 
lO 
5 

Source: \Qct) ~~ \«•·"' fl:oc\N\~f£1.1 tv-~) 
I-\3S 5iL 

Number of male broodstock used: -'-~'---
Loading Density: Number of female broodstock used: 4 

SDS Reference Toxicant Results: 

Reference Toxicant ID: _.!:.llfl::::e-:.::5''+..:... ---------

Stock Solution ID: IS"So 
Date Initiated: I'!JI•?.S i[c, 
7-d EC50 (95% CL): 5-S (<;. D -<:;-& )•:NJlL S\l5 

\0(. 

Reference Toxicant Mean and Range: 2lt·\ (J-i _g. o )IW')iL >"515 
Reference Toxicant CV (%): ___ 4,_,o:..._ ________ _ 

Test Results: Sample ID 
lL W!f. D\..\1 _IN:>_ 1Dlbll'\2"l 1\] 

I EC25 % (v/v) (95% CL) k.\ (3&·>-eo-s) 
I EC50 % (v/v) (95% CL) LOOl~>·S-\oO) 

Reviewed by: Date reviewed: ....-:.h--'-""ru.z+--='~:o::.s-1-/t""Jo"----
1 I 

Issued: July B. 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

(Q.2-_S 
Concentration 

1--S 
Concentration 

too 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

leek 
Lt-W\'f-A)J .. \ INS J.ol~D4:Z'l- f\) 

lb!HY 

Start Date & Time: ht,.:\ I 21\ 2-oi fo @ iblfo~ 
Stop Date & Time: Mo.,J c; . -z-o 16 e IllS\, 

Test Species: Oncorhynbhus m~kiss 

Thermometer: ·fe .. ,o- --:; DO meter: \) 0 - i r '<;, pH meter: r H -I l > Conductivity meter: & I l_s 
Control 

Hardness* w 
Alkali~* s 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.11ssued May 22,2015 

tw 7-bilv\ 
t04-c 

]')1. 

Analysts: 

Reviewed by: ~¥--~~"'-~=++r-
Date reviewed: __Jkc__:~::;~l'--"'fJ--172'fJo::__ 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

('t., v\\l \ 
G:,t,il<, \ 

f., 1.-'S -

\"Lc<, 
~ 

'VJ 

so 

~rv 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

Lc w tF _ou_., _w; __ 1~>tb ct.p.:r _N 

ib 4-1-4 

Start Date & Time: Ap.-:1 \ 216, 2-oHo €! [/;ifok 
Stop Date & Time: fv'\MS'ilb e t\\S"'-

Test Species: Oncorhynchus mykiss 

Rep Day of Test· No. of Mortalities Total 
Total Total No. Total 

Dead 
1 2 3 4 5 6 7 Eggs 

Undeveloped Embryo Exposed 

1 0 u 0 v I iL"";<5t I -z...- "Z..-- 1..b :w 
2 -o 0 l ~kt;:] 0 'L- 1:1 't.fJ ~0 

3 f) 0 0 il0.)}-{ I I v '2-'1 10 
4 I I l d.-- "!._ :r I 22- :Stl 
1 0 I "'3 () 0 L\ l ).1, '13 
2 I (I 11- \. (,. -o 24-~"-- }O 
3 I D ~"--t 2 i 1.\- 0 2_(, 30 
4 0 0 0 'L ?.. -o 2S ¥-'--~l-:t 
1 0 0 1 b I 2 21- "30 
2 \ "'L I I. s I J.LI: :l.v 
3 0 I -; i s ~ ::;_:z__ 30 
4 I 0 'I· 0 s 0 :1.4 2'-j 
1 ! 2 I I Cj 2 23 30 
2 I 3 :l- 0 !., 0 2) 2"1 
3 0 ~ _i,.l><; 0 ~ -o 2"2-- 30 
4 ' I l 0 I ) \ 2b :so 
1 q. l 3 \ "\ 0 l\ 10 
2 f) u 0 .,__ :L 1, .lS '!>0 

3 ~'--~!, '2.. '+ ' to 2. ill 30 
4 0 I 2: \ 4 J__ 2S 3i 
1 I 0 lli I) z 10 6 l'-1- :)\) 

2 l 0 1 1 z. (, ~ Jh 30 
3 jJ 'j 2 ':\- () "/. Lli s 10 13 
4 -...Y ''I 

' v I u I Ll- 4- \'I 30 
1 
2 
3 
4 
1 
2 
3 
4 

ft. If)... 
"'" ~ V-i... ~ R ~'L- R..- \Ll. ~ 

Date reviewed: ____ A_,-+_1-4_---1/-'-1_0 ____ _ 

Vers·lon 1.0 Issued June 26, 2006 Nautilus EnviLnmental Company Inc. 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-1616:51 (p 1 of 3) 

164 7 41 1 14-5450-3640 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis 10: 00-7509-8675 

Analyzed: 12 May-1616:51 

Batch 10: 15-7260-3829 

Start Date: 28 Apr-1616:40 

Ending Date: 05 May-1611:15 

Duration: 6d 19h 

Sample 10: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-1610:50 

Sample Age: 32h (1 0.2 °C) 

Linear Regression Options 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 

Source: 
Station: 

Proportion Normal 

Linear Regression (MLE) 

Development 

EC/EPS 1/RM/28 

Oncorhynchus mykiss 

Campbel Lake 

207BB483 

Water Sample 

Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427_N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Model Function Threshold Option Threshold Optimized Pooled Het Corr Weighted 

Log-Gompertz (log(-log(1-P)-A+B•Iog(X)] Control Th~eshold 0.125 Yes No No Yes 

Regression Summary 

lters LL AICc BIC Mu Sigma Adj R2 F Stat Critical P~Value Decision(a:S%) 

14 -367.3 741.8 744.1 2.161 0.6709 0.1148 3.16 0.9503 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 21.55 3.214 37.2 4.641 2.688 31.11 
EC10 34.2 9.193 50.52 2.924 1.98 10.88 
EC15 45.16 17.2 61.12 2.215 1.636 5.814 
EC20 55.34 26.99 70.79 1.807 1.413 3.705 
EC25 65.14 38.32 80.51 1.535 1.242 2.61 
EC40 94.14 74;87 121.6 1.062 0.8223 1.336 
EC50 ~i()O 93.79 

~'- 1J21l:!;D 0.8733 0.5794 1.066 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:S%) 

Threshold 0.143 0.02302 0.09787 0.1881 6.212 <0.0001 Significant Parameter 
Slope 3.589 1.035 1.561 5.617 3.468 0.0023 Significant Parameter 
Intercept -7.756 1.979 -11.63 -3.878 -3.92 0.0008 Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P~Value Decision{a:S%) 
Model 66.56597 66.56597 1 48.89 <0.0001 Significant 
Lack of Fit 0.536611 0.178871 3 0.1148 0.9503 Non-Significant 
Pure Error 28.05504 1.558613 18 
Residual 28.59165 1.361507 21 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:S%) 
Goodness-of-Fit Pearson Chi-Sq GOF 28.59 32.67 0.1242 Non~Significant Heterogenity 

Likelihood Ratio GOF 29.77 32.67 0.0967 Non-Significant Heterogenity 
Variances Bartlett Equality of Variance 2.482 11.07 0.7792 Equal Variances 

Mod Levene Equality of Variance 0.5836 2.773 0.7123 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9634 0.9169 0.5102 Normal Distribution 

Anderson-Darling A2 Normality 0.2842 2.492 0.6604 Normal Distribution 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 
QA: ~zr/IJ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 00-7509-8675 Endpoint: Proportion Normal 
Analyzed: 12 May-1616:51 Analysis: Linear Regression (MLE) 

Report Date: 

Test Code: 

12 May-16 16:51 (p 2 of 3) 
164741114-5450-3640 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Proportion Normal Summary Calculated Variate(AIB) 

CR% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 4 0.875 0.7333 0.9667 0.05159 0.1032 11.79% 0.0% 105 120 
6.25 4 0.8535 0.8 0.9259 0.02785 0.05571 6.53% 2.46% 98 115 
12.5 4 0.8152 0.7333 0.9 0.03449 0.06899 8.46% 6.83% 97 119 
25 4 0.7899 0.7333 0.8667 0.02835 0.05669 7.18% 9.72% 94 119 
50 4 0.7349 0.6 0.8333 0.0534 0.1068 14.53% 16.01% 89 121 
100 4 0.4841 0.303 0.6333 0.06939 0.1388 28.67% 44.68% 59 123 

Proportion Normal Detail 

C~% Control Type Rep 1 Rep 2 Rep 3 Rep 4 
0 Negative Control 0.8667 0.9333 0.9667 0.7333 
6.25 0.8214 0.8 0.8667 0.9259 
12.5 0.9 0.8 0.7333 0.8276 
25 0.7667 0.7931 0.7333 0.8667 
50 0.7 0.8333 0.6 0.8065 
100 0.4667 0.5333 0.303 0.6333 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 26/30 28/30 29/30 22/30 
6.25 23/28 24/30 26/30 25/27 
12.5 27/30 24/30 22/30 24/29 
25 23/30 23/29 22/30 26/30 
50 21/30 25/30 18/30 25/31 
100 14/30 16/30 10/33 19/30 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 

Analyzed: 
00-7509-8675 

12 May-16 16:51 
Endpoint: Proportion Normal 

Analysis: Linear Regression (MLE} 

Report Date: 

Test Code: 

12 May-16 16:51 (p 3 of 3) 

164 7 4! 1 14-5450-3640 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Graphics Lo9-Gompertz [I09(-Iog(1-P)=A+B"Iog(X)] 
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/--{ """ (.!: " 



Client: Tec'4-

W.O.#: W·\1S Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (mL) 0.02N (mL) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (mL) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (mL) Used (mL) (mg/L CaC03) Technician 

CtH_~'J....-WS_l.o(b ... Avn.S lll? c:;o 1--\ ~) 118 5o b·B Ls6 s:; 
ot.\_~- N 

~\o\ 1\iJ-:-tSI(b teo 0..6 0·1- s tOo \· 0 1_011{.. \L(_ 
--- - ---------------------

Notes: 

Reviewed by: d~ Date Reviewed: b~ '7!:c /f}o 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: i~ 

W.O.#: \(;,1.\.~~ Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (ml) Used (ml) (mg/L CaC03) Technician 

l(,_\.cQSSLCC:-~ A~~rt&flr., S'0 g, \ g. 2. lb'O S"'\) \4' \ 1..82- ¥<.. 

lL\K i ' "·'1 (),t) \(b b·2. IJ..4 
LC 1'=-RD<;O C: 9cO ~\IL Z·l IS8 14-· i 2.$J.. 

K- DGO'> ~-4 y..s 8h 5'·2 W4-
LC_Lt5 ,y :rcq £•0 ISL <.,)/ l3 Ll 2b3 
LeW\~ v 5D "~' e 111 </() 3SL I C\(9 LO ·4: \040 . 'II 

1'Je d-.\,:,'1' ~( 1.8[[\o ·~too O·b b.Jr '':t.e-c; \Oil~"' \· 0 to~ t"- \"-

. 

Notes: ~ ~\.L JiiM\.uA W/ Ill- 1>\0 .e., [O~ ,. ----------------- ------ -----------------------.-

Reviewed by: vGt__ Date Reviewed: /fi.aJ ?..o/10 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

APPENDIX C – Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC_ LC:DSSLCC _INS_ 20lb-Ol\- -2S- N 

Apr\ I ~q. f !\o 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: lm 132 

Date Initiated: 

Ol\-'.2.0\b 

Start Date: A\'t'\\ :i.i , 20\\o 

Set up by: _J...;W1------~---

7-d No. of Fronds IC50 (95% CL): l\-:l-P.=t-S-S) 9/LKC\ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\.O (3 .:i -s -0) CV(%): _1_2 ___ _ 

9/LKC\ 

Number of Fronds Orv Weioht 

Test Results: IC25 %(v/v) (95% Cll 7 'H f q"t 

IC50 o/olvfv) 195% Cll "? q"l- "?qt 

Reviewed by: Date reviewed: _ _._ft_ll-111--i_,_t-+/-(_~ __ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

°lo (\I /\I) 

Control 

l-S 

;?,.D 

b.l 

12-1 

J.4-. 2. 

4'6S 

q=j-

Initials 

Thermometer: 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

'l daljS 

0 1 

24. 0 21.\-. s 
"JIM '.JIN 

Initial Water Quality 

2c;. s 

2 

~\:'.> 

,4-

Temperature (°C} 

Day 0 Day7 

:i:::; . 0 .:is·o 

;<3.0 ::/S·D 

J?,.S :2S·O 

2.3 s :2.s-o 

:2\j..0 '.iS·D 

2.c;. 0 :l.S·O 

;l,c;. 0 2S·D 

:l.c; s :Z.S·D 

:Jv\J '.JW 

Setup by: _J_\_N __________ _ 

Test Date: A{'\'\\ 2'& 20lic 

Test Species: .=Lc=.em=na=m"-in"'o'-r ________ _ 

>BX Growth? (Y/N): '( ( t\S fro~c\'>\ 

Date Measured: Mf\\ ?.% • 20lb 

3 

"'1---:>t~ 

,..,. 

Aeration?: 

Nutrients 

added?1
: 

4 

Jtj.. s 
;)\'.! 

20 min 

5 

25,o 

~IL\ 

6 7 

;:)S . 0 ;i7 .o 
Jvv 01/J 

Adjusted Water Quality 

2S-S 

1 10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

pH Conductivity (µS) 

Day O Day 7 Oh 

'l·?. 8· .l <£b3 

i·<1 s- 2... 'Sl:o 

'l · 0 !? ' 't '61>S 

?·O 8-~ qoo 

'i·O 8-~ C\30 

"&·O '\-3 ciii 

"6·0 °!-2- 1104-

'60 83 1 B2't 

::JIN l~ 0\N 

Cond. Meter: C • :2 pH meter: \'fl - L ---- ----- Light meter: J.}\ - l-. 
~--------

Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Environmental Company lnc. 



Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: _T'-'Q:..;C;.:.K;__ ______ _ Start Date: Apr\ t :ii f lb 

Sample ID: LC. LCDS>L<--C: - w~ - 20\b - Ot\ - 1S-N 

Work Order#: _..::ltie;;Ll:.:'6e.:2=-----------

Termination Date:-'":M::C\"'l\'-S"---'-/--'l.:::b __________ _ 
Test set up by: _1::.:W:.::_ _____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments Initials 

Ofo (VfV) DayO Day 7 

A i;. 'bl\ Jl.N 
B b q2 

coMto\ c b ici 
D (, w 'BO "" 
A (, bO 
B (, G9 

\. s c (, (,3 

D f, G2 
A " qq 
B f, is 

3.D c b '1;0 
D (, '!:"!- . 

A b ';;'-\-
B f, (,'2_ 

G. I c b 92 
D (, 'i))_ 

A (, "19 
B (, =to 

\2. \ c b is 
D lo '10 . 

A b ii 
B (, ';;\ 

2l\. 1. c b ql\ 
D b "13 •V 

Comments: 

Reviewed by: dGv.- . Date Reviewed: ft O t'1/tfo 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: leCK 
-'---'-'------------~ 

Start Date: April :n I lb 

Sample ID: LC- LC:DSSLCC - IN£ .. 20\\, - O'\ - ~t; -N Termination Date: Mo S i lb 
~~---------------Work Order#: \Gl\1\2 

~------------~ 
Test set up by: -'-J-'-1/\1'--------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
O/o (VIV) Daya Day 7 

A c:, qs "JIN 
B (, 'lb 

l\ 'Ii "' c b ?O 
D (, "lb 
A (, {,2_ 

B {., '14- )( 

C\"'t c h =14-
D (, 'tb )( .. v 
A . 

B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ._j(o/l, Date Reviewed: ftai Z '1 //J::; 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: lecK Start Date: _;_A.::,:Pn;;· 1_::i::.::z;.._1_1b ____ _ 

Sample ID: LC_ LCDSS:LCC _ 11\l;. 20ib • OL\ -J<;_ N 

\GL\i:'l 

Termination Date: _.:..M:.::Q'-"\)_S_l-"lb'------

WO#: 

1 1.,.~~"'· :1. ·~r"'r·· i!t!J,'.3 •,,,,'', 
0/0 (Uf\J) LCC BiU\O 

A I \0\3. '60 

B d_ iOL\i · bl 
Colltroi c a 100?. IS 

D 4 1003. '63 

A s iD2b. ii.. 

B (, 100'! · \2 

i. c; c 1- 1011. "° 
D i 1013. 1'1 

A 9 10\b. :ill 

B 10 1010. '13 

3.D c H !OOQ·Slo 

D l2. 10\2. 2b 

A 13 qq4. S2 

B 1l\- '1'11·2'°\ 

6 . .1 c 1S iOO'i · D'6 

D lb !02:'.\·q'2 

A Fl ID2L\. 'l-b 

B 1'6 qqo. 61 

12. i c 1'1 C\i3.::;'J-

D '3:) qqi:; · lo 

A '.2\ 103<;. 4-b 

B ·22 1030. oq 

:14- .-2 c 2?, io2c,. 30 

D 2.l\- IOlb,S2 

A 03 iO\q. S2 

B '2h qqq.b2 

41;. s c 8- iOO"!. 'l;b 

D 2'l IOob. IS 

Comments: 

-Ii 14.. 1001 . S=t 

Reviewed by: 

Version 1.1 Issued May 29, 2015 

Balance ID: _ __;B:;a:,:l_--"1 ____ _ 

" ?! 
,, • ·,,,,,,')t,, 

\DIC\· iC\ ::JIN I :JIN 

10\t'l· 66 

IDD<j.02 

IOID· t=/-
1030. 9S 

1011. 1-5 

IDl'1 . 0\ 

1011 · l't 

1022 .2.3 

ID!b.'16 

10\b. \6 

ID\'ii- IC\ 

IDOD · 24; 

1001. bO 

1014-. sq 

1033-91-

1030.(,3 

qqc; . 4-b 

'AA. 31-

IODO· IS 

IOL\I . '9-2. 

I03b-13 

1032. 4-0 

1021. 'Vo 

I02b. S3 

IOOS · ji S"f ::JW 

IOI'>. 3i 

10\"2> . 2"!- ' 

* 22 . 1039 . qo 

11 31 . 10'22. '6\ 

Date Reviewed: A"''j l'f Uh -.!.....:.:..-11....:...:..;.c/ c.:::.._ __ 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 
LC- LC()5:<:;LCCW'.:.- 20\b-Olf-;<S_ N 

IGU.i2 

Start Date: .-:A.:..:r..:..nc:.I _:i_i-'-t -'\lo'-----

Termination Date: _;M;_0:::.'0"-S'--'-/ -'ib'------
Balance ID: _ __:B:..:a:::.l_--=l ____ _ 

~Ail!JWililW-·" .. ,.'" ~· ~.· ... i.· " '-~-'%£~,_:" ,, .. ' , "''i ---- "" 

O/o (VIV) LCC B\Ue 

A ;iq 10\\ 0 :li 10\b, iO CJlf'l I Ov\l 

(j=t 
B 30 IOOb, lo'T 10\\ 0 'l\ 

c 3\ IOl'f, b2 1022,'13 

D 3'2 IOIG 0 '0S 1021 ° 't't ' 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B . 

c 
D 

Comments: 

Reviewed by: Date Reviewed: /1c"1 2y ff.h 
--'---l-1-.l_/-p~--

Version 1, 1 Issued May 29, 2015 Nautilus Environmental Company Inc, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-2124-8247 
Analyzed: 12 May-16 9:25 

Batch ID: 

Start Date: 

20-1540-1191 

28 Apr-16 

Ending Date: 05 May-16 

Duration: 7d Oh 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-1610:50 

Sample Age: 16h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 0.6654 0.2169 
IC10 52.3 NIA 
IC15 75.66 39.12 
IC20 >97 N/A 
IC25 >97 N/A 
IC40 >97 N/A 
IC50 >97 N/A 

Frond Count Summary 

C-o/o Control Type 

a Negative Control 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C-0/o Control Type 

a Negative Control 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

615481 

95% UCL TU 

89.54 150.3 
101.2 1.912 
N/A 1.322 
NIA <1.031 
N/A <1.031 
NIA <1.031 
N/A <1.031 

Count Mean 

4 80.25 
4 58.75 
4 76.75 
4 74 
4 70 
4 78 
4 80.75 
4 65.5 

Rep 1 Rep2 

78 86 

54 63 
73 79 

78 56 

73 64 

82 75 

89 70 

56 68 

Frond Count 
Linear Interpolation (ICPIN) 

Lemna Growth 
EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

4CC277FF 

Water Sample 
Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2016-04-25 N 

Report Date: 

Test Code: 

12 May-16 09:39 (p 1 of 2) 

16482b I 05-6776:5732 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jestin Wijaya 

Diluent: Modified APHA 

Brine: 
Age: 8d 

Client: Teck Coal 

Project: 

Resarnples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°/o LCL 95% UCL 

1.117 461 
0.9886 NA 
NA 2.556 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o 0/oEffect 
74 86 2.658 5.315 6.62°/o O.Oo/o 
54 63 2.213 4.425 7.53% 26.79% 
73 81 1.931 3.862 5.03o/o 4.36% 
56 86 6.377 12.75 17.24% 7.79% 
64 79 3.674 7.348 10.5% 12.77°/o 
67 88 4.528 9.055 11.61% 2.8% 
70 90 5.121 10.24 12.68% -0.62°/o 
56 70 3.202 6.403 9.78°/o 18.38% 

Rep 3 Rep4 

83 74 

62 56 

74 81 

86 76 

79 64 

88 67 

74 90 

68 70 

CETIS™ v1.8.7.16 Analyst: J\fJ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-2124-8247 

Analyzed: 12 May-16 9:25 

Graphics 

"' 70. • •• 

000-469-187-1 

Endpoint: Frond Count 
Analysis: Linear Interpolation (ICPIN) 

CETIS'M v1 .8.7.16 

Report Date: 
Test Code: 

12 May-16 09:39 (p 2 of 2) 

16482b I 05-6776-5732 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: :J~AJ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 May-16 09:39 (p 1 of 2) 

16482b I 05-6776-5732 

Nautilus Environmental 

Analysis ID: 07-2435-4878 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 12 May-16 9:38 Analysis: Linear Interpolation (ICPIN} Official Results: Yes 

Batch ID: 20-1540-1191 Test Type: Lemna Growth Analyst: Jeslin Wijaya 

Start Date: 28 Apr-16 Protocol: ECIEPS 11RMl37 Diluent: Modified APHA 

Ending Date: 05 May-16 Species: Lemna minor Brine: 

Duration: 7d Oh Source: CPCC#490 Age: 8d 

Sample ID: 12-8781-3119 Code: 4CC277FF Client: Teck Coal 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-16 10:50 

Sample Age: 16h (8 °C} 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 0.4103 0.1945 
IC10 0.9888 0.4093 
IC15 58.9 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Material: 

Source: 
Station: 

Seed 

1503641 

95o/o UCL TU 

1.252 243.8 
109 101.1 
NIA 1.698 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 

Total Dry Weight-mg Summary 

CR%1 Control Type Count Mean 
0 Negative Control 4 6.588 
1.5 4 4.505 
3 4 6.077 
6.1 4 5.647 
12.1 4 5.443 
24.2 4 6.185 
48.5 4 6.4 
97 4 5.315 

Total Dry Weight-mg Detail 

C~o/o Control Type Rep 1 Rep2 
0 Negative Control 6.09 7.05 
1.5 4.23 4.63 
3 5.95 5.83 
6.1 5.72 4.31 
12.1 5.87 4.85 
24.2 6.26 6.04 
48.5 7.01 5.95 
97 4.89 5.24 

000-469-187-1 

Water Sample Project: 

Teck Coal (TECK COAL} 

LC LCDSSLCC WS 2016-04-25 N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 

79.85 514.2 
0.917 244.3 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o 0/oEffect 

6.09 7.05 0.2241 0.4481 6.8°/o o.0°1o 
3.95 5.21 0.2733 0.5466 12.13% 31.61% 
5.83 6.6 0.1761 0.3523 5.8% 7.74% 
4.31 6.51 0.4743 0.9487 16.8% 14.27% 

4.85 6 0.2885 0.5769 10.6% 17.38% 
5.34 7.1 0.3626 0.7252 11.73% 6.11°/o 
5.52 7.12 0.3945 0.789 12.33% 2.85% 
4.89 5.82 0.1918 0.3835 7.22o/o 19.32% 

Rep 3 Rep4 

6.87 6.34 

5.21 3.95 

6.6 5.93 

6.51 6.05 

6 5.05 

7.1 5.34 

5.52 7.12 

5.31 5.82 

CETIS™ v1.8.7.16 Analyst: 0\N 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 07-2435-4878 
Analyzed: 12 May-16 9:38 

Graphics 

.. _,,•--·- ---·· 
I -.-· 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

• '" 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 09:39 (p 2 of 2) 

16482b I 05-6776-5732 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: J\'\I QA \161,_ I 
. /J.ay 'lY (! 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC - OC L iNS. ::lC\lo. Ol\-· ::lb- N 
Ap\\\ :l.'.:f f lb 

Date Received: 

Sample Volume: '3 -< ::lOL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

Ott '2!1 lo 

i dQ\)S 

Start Date: A\>ft\ ::lC\ , :20\G 

Set up by: _J:..:W_:_ _______ _ 

7 -d No. of Fronds IC50 (95% CL): y..:i. c::i.=t -s.s) CJIL \<Cl 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\-0 (3 .::i · S ·O) CV(%): 1"1 -----
0IL KC.I 

Number of Fronds Orv Weiaht 

Test Results: IC25 %Iv/vi 195% CU ) q:r ) '1't 

IC50 %Iv/vi 195% CU ) ''Ft r'11-

Reviewed by: Date reviewed: H C4.f Zit /!fa 
----+-+--7~--~ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1ecK 

LC - Ix: L WS _ 20\b -04:- :l6- N 

IG't'32 

cpcc 1i 1¥10 

i c\Cl\lS 

%30 - Sl\-1.\-0 \U)( 

0 1 

2\.\c; '1,y? 

"JW Jr> 

Initial Water Quality 

:n.o 

'b·O 

2 
~,, 

)_-'J..· fr 
{5-,. 

Setup by: 

Test Date: 

Test Species: 

> 8X Growth? (Y/N): 

Date Measured: 

3 

2'\-. s 
JW 

Aeration?: 

Nutrients 

added?1
: 

4 

:!S.o 

ML\ 

20 min 

0W 

Apl\1 "1'\ (lb 

Lemna minor 

v ( l\S mire\'>) I 

Mn\ n I 16 

5 

;:tS-0 

'.JiN 

6 7 

;ic; . () :2S-O 

:J if\) :JIN 

Adjusted Water Quality 
23.D 

<t·o 

10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

Concentration 
Temperature (°C) pH Conductivity (µS) 

O/o lV/V) Day 0 Day7 DayO Day7 Oh 

Control 
'l ·. 2 23. D :i.b-0 '6 ·"!- 9\"2. 

1-S 23. 0 .;l.{,.O ?·I '8. 'f JVJ s:cr 920 

"3.0 23.Q ;;ib. 0 'l· L 'il-b ~ C\21 

G. \ no :i{,.O i· l i·=t .. 
'}M C\2'1-

12.1 23.D 2h·D 't. I '6 . 'l 932 

:2'-t. 2 2~.o 'lb. 0 '6. \ 't·'il '1'-1-9 

lf'l ·S '2~-0 2.b.O '6· \ 't·'/; 9'81 

'11- 23.D 2b.O 'l:·o q.;;>. ID3Cj 

Initials :::iw J\;<l :JIN :JW Jhl 

Thermometer: Cond. Meter: C - 3 pH meter: f\{°?> Light meter: J-\ -1 
~~~~ ~~~~- -'-'-'~~ '--~~~~~~~~ 

Sample Description: C\eC\1 . (0\D[\'2SS ' cc.\our\Q<;S 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; issued July 3, 2015 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 11<CK Start Date: Apr\\ J."\ (lb 

Termination Date:-'-:M~0."'-'1__:1o::_fc..l:.:b:..._ _________ _ 
Test set up by:.......:::J:..:W_:_ ____________ _ 

Sample ID: lC- CCL - (/\)'; - 20ib --0~ - % . N 

Work Order#: --"l6:.;;\.\."'"6""2'------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow slze 

Gibbosfty 
fronds destruction buoyancy Comments Initials 

0 to (V/v) DayO Day? 

A b =to :JIN 
B b iz. 

coMto\ c b =ti 
D b =t9 
A (, '14-
B (, 't=t 

\ . s; c " =flt 
D f, "! \ 
A (, (,I.\-
B h GS 

3. () c IO i1 
D b (,'j-

A b 91 
B b (,'(, 

G.\ c b S"T 
D b is 
A b "lb 
B (, G't 

l'2 . 1 c (, (,3 

D ,, (,S 

A b i'l 
B G 't4-

2l\. 2.. c b lD't 
D (, 90 ' 

Comments: 

Reviewed by: (}Gt;,_ . Date Reviewed: Awr. 2. rfo 
Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: _1,_ec-'-'K~---------- Start Date: P,Pri\ 29 I \Jo 

Sample ID: LC. oc l. INS - 20lb- 04 - 2&. (\j 

Work Order#: -"l(,=-l\-'-''6'-'2"------------

Termination Date: MG\ b r lb 
--:::7-~~~~~~~~~~~-

T est set up by:--'J_,_W.,_ ____________ _ 

-

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

frondS destruction buoyancy Comments Initials 
Ofo (V/V) Day 0 Day 7 

A ;;, i't :i!N 
B (, 'iN 

\.\%·'? c lo i\ 
D (, q2 
A h g3 
B f, "16 

C\i- c b bb 
D b b3 ·V 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: J{:/tJ._. Date Reviewed: /11 i 'f /I ro 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample JD: 

WO#: 

"" fi!;_ ~. ;\' 

0/0 (\J/\J) 

Cofltroi 

3.0 

12. I 

Comments: 

Reviewed by: 

lecK 
LC- IJCl - IN~. 101b- 0'1- - 2b- /\I 

IE,Y.'62 

!XL Rec\ 

A 

B 

c 'H:A · 13 

D 

A s IDl't· '1-9 

B 1003. i1.. 

c 
D IOOb. SC\ 

A 102~.02 

B lO 1012. SC\ 

c ii 1020. qi 

D 

A 13 1033. 2\o 

B (02b. 2b 

c 1S ID!l.'l;b 

D ib I0\4 · '1:0 

A qq(, .11 

B ICOO- OD 

c 
D 

A 2\ 1024.l.\3 

B ID'.21· _1\l; 

c 'H't. 09 
D '18S_.OI 

A 1003. '!\ 

B IOll. Dt 

c 1033. GS 

D <iio. 21 

10 % Re - we19h : ii <;,. 100'1. 31 

~ lb . 1021 . '?l.\ 

Version 1.1 Issued May 29, 2015 

Start Date: _;_A.c:pn.:..;1_2..:..9.:..-1_16 ____ _ 

Termination Date: ...:..M:.:.Clz\J__;_b_i.:..:lb;__ ___ _ 
Balance ID: _ __:B:.:a::.l_·_.._1 ____ _ 

:JIN I :JiN 

9'65· 2S 

1023. 33 

I ooq . '+I 

1032.0S 

1012. \$( 
. 

101'6· 25 

I02\l;· 1b 

iOOi · 'bO 

10'1:0. =13 

1031 · i'"'!-

IOlb. 'tb 

1021- GS 

1002. so 

IOOS · i-'6 
1029. E,t; 

;o-;>,o ·"Ft 

102.=t . Gb 

9qo. '61 

1ooq.is 

IOl't · '1\o 

103"\. l.\9 
' 

ctt' .21\- : 9'10 · :=tO 

Date Reviewed: ~1 7Jf /r k 
----1-1 _..:...µ/ -"'---
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7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

1ecK 
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Reviewed by: 

Version 1.1 Issued May 29, 2015 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-0227-1789 Endpoint: 

Analyzed: 12 May-16 10:19 Analysis: 

Batch ID: 18-5200-6809 Test Type: 

Start Date: 29 Apr-16 Protocol: 
Ending Date: 06 May-16 Species: 

Duration: 7d Oh Source: 

Sample ID: 00-8128-9240 Code: 

Sample Date: 27 Apr-16 08:30 Material: 

Receive Date: 28 Apr-16 10:50 Source: 
Sample Age: 40h (7.5 °C) Station: 

Frond Count 
Nonlinear Regression 

Lem na Growth 
ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

4086018 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Report Date: 

Test Code: 

12 May-16 10:25 (p 1 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: .8d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y•A'exp(log(O.S)'X/D)] None None Normal [W=1] Off [Y'•Y] 

Regression Summary 

lters Log LL Al Cc .BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

5 -90.5 185.4 187.9 Yes 1.447 2.508 0.2383 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 10490000 NIA NIA 0.0000009 NA :ill'\! 1 
IC10 21550000 NIA NIA 0.0000004 NA I IC15 33240000 NIA NIA 0. 3 NA NA 
IC20 NA 7 
IC25 0.0000001 NA NA ' 
IC40 0.0000000 NA NA \ 

v 
IC50 0.0000000 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95o/o UCL t Stat P-Value Decision(a:5%) 
A 68.47 2.357 63.85 73.09 29.05 <0.0001 Significant Parameter 
D 1.42E+09 2.52E+15 -4.9E+15 4.94E+15 5.62E-07 1.0000 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Oecision(a:5%} 
Model 0 0 1 0 1.0000 Non-Significant 
Lack of Fit 894.5108 149.0851 6 1.447 0.2383 Non-Significant 
Pure Error 2472.25 103.0104 24 
Residual 3366.761 112.2254 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:5°/o} 
Variances Bartlett Equality of Variance 11.02 14.07 0.1379 Equal Variances 

Mod Levene Equality of Variance 2.385 2.423 0.0530 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9454 0.9338 0.1068 Normal Distribution 

Anderson-Darling A2 Normality 0.5102 2.492 0.2008 Normal Distribution 

Frond Count Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 69.5 64 76 2.958 5.916 8.51% 0.0% 
1.5 4 68 65 71 1.225 2.449 3.6% 2.16% 
3 4 63.25 58 75 3.966 7.932 12.54% 8.99% 
6.1 4 69.25 51 85 7.793 15.59 22.51% 0.36% 
12.1 4 61.75 57 70 2.869 5.737 9.29%.1 11.15% 
24.2 4 78.5 64 101 8.332 16.66 21.23% -12.95% 
48.5 4 75 65 86 4.528 9.055 12.07% -7.91% 
97 4 66 57 77 4.601 9.201 13.94% 5.04% 

000-469-187-1 CETIS'M v1.8.7.16 Analyst ::J~\) QA ~Gu.. I . ):;f,,,,, UI {(,, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-0227-1789 
Analyzed: 12 May-1610:19 

Frond Count Detail 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

Report Date: 

Test Code: 

12 May-1610:25 (p 2 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 64 
1.5 68 
3 58 

6.1 85 
12.1 70 
24.2 81 
48.5 71 

97 77 

Graphics 
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65 73 

68 65 

75 61 

51 79 

57 59 

101 64 

65 86 

60 57 

2P Exponential EV [Y=Nexp(log(0.5)-X/D)] 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 17-0050-9618 
Analyzed: 12 May-1610:19 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (7.5 "C) 

Data Transform 

Untransformed 
Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs 
Negative Control 

ANOYA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

C-o/o 
1.5 
3 
6.1 

12.1 

24.2 
48.5 

97 

Sum Squares 

888.4688 
2472.25 

3360.719 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 
4D86018 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Alt Hyp Trials 

C<T NA 

Test Stat 

-0.209 

-0.8709 
-0.03483 

-1.08 
1.254 

0.7664 
-0.4877 

Critical 

2.482 

2.482 
2.482 
2.482 

2.482 
2.482 

2.482 

Mean Square 

126.9241 
103.0104 

Test Stat 

Seed 

NA 

MSD OF P-Yalue 

17.81 6 

17.81 6 
17.81 6 

17.81 6 
17.81 6 

17.81 6 
17.81 6 

DF 

7 
24 
31 

Critical 

0.9196 
0.9856 
0.8835 

0.9923 

0.3663 
0.5899 

0.9587 

F Stat 

1.232 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

11.02 

0.9816 

18.48 

0.9081 
0.1379 
0.8436 

Frond Count Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 
4 
4 
4 
4 

4 

Frond Count Detail 

0 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative. Control 64 

68 

58 

85 

70 

81 

71 

77 

Mean 

69.5 

68 
63.25 
69.25 
61.75 
78.5 

75 
66 

Rep 2 

76 

71 

59 

62 

61 

68 

78 

70 

95% LCL 

60.09 

64.1 

50.63 
44.45 
52.62 
51.98 
60.59 

51.36 

Rep3 

65 

68 

75 

51 

57 

101 

65 

60 

95% UCL Median 

78.91 69 

71.9 68 
75.87 60 

94.05 70.5 
70.88 60 
105 74.5 
89.41 74.5 
80.64 65 

Rep4 

73 

65 

61 

79 

59 

64 

86 

57 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 10:25 (p 1 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

25.6o/o 

P-Type 

CDF 
CDF 
CDF 

CDF 

GDF 
GDF 

GDF 

97 >97 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:5°/o) 

0.3243 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Min 

64 

65 

58 
51 

57 
64 
65 
57 

Max 

76 

71 

75 
85 
70 
101 

86 
77 

Std Err 

2.958 

1.225 

3.966 
7.793 
2.869 

8.332 
4.528 
4.601 

TOEL 

NA 

CV0/o 
8.51% 
3.6% 
12.54o/o 
22.51 Ofo 

9.29% 
21.23%1 
12.07% 
13.94% 

TU 
1.031 

°lo Effect 

O.Oo/o 
2.16% 
8.99% 
0.36% 
11.15°/o 
-12.95% 
-7.91°/o 
5.04% 

Analyst: :ilN QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 17-0050-9618 Endpoint: Frond Count 
Analyzed: 12 May-1610:19 Analysis: Parametric-Control vs Treatments 

Graphics 

->.S 

000-469-187-1 CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

12 May-1610:25 (p 2 of 2) 
16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 May-16 10:25 (p 1 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

Analysis ID: 04-5945-3571 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 
Official Results: Yes Analyzed: 12 May-16 10:25 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Linear Interpolation (ICPIN) 

Lemna Growth Analyst: Jeslin Wijaya 

EC/EPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 8d 

Sample ID: 00-8128-9240 Code: 4086018 Client: Teck Coal 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (7.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 84.8 N/A 
IC10 >97 N/A 
IC15 >97 N/A 
IC20 >97 N/A 
IC25 >97 N/A 
IC40 >97 N/A 
IC50 >97 N/A 

Material: 

Source: 
Station: 

Seed 

2114675 

95% UCL TU 

N/A 1.179 
N/A <1.031 

N/A <1.031 
N/A <1.031 

N/A <1.031 
N/A <1.031 
NIA <1.031 

Total Dry Weight-mg Summary 

C-0/o Control Type Count Mean 
0 Negative Contra! 4 6.033 
1.5 4 5.99 
3 4 5.997 
6.1 4 6.283 
12.1 4 5.698 
24.2 4 6.805 
48.5 4 6.445 
97 4 5.795 

Total Dry Weight-mg Detail 

C-0/o Control Type Rep 1 Rep 2 
0 Negative Control 5.59 6.71 
1.5 5.84 6.29 
3 5.71 5.66 
6.1 7.47 5.51 
12.1 6.39 5.78 
24.2 6.34 6.48 
48.5 6.14 6.89 
97 6.07 6.25 

000-469-187-1 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o %.Effect 

5.59 6.71 0.2619 0.5237 8.68o/o 0.0% 

5.61 6.29 0.1606 0.3213 5.36°/o 0.7% 

5.44 7.18 0.3985 0.797 13.29% 0.58% 

4.9 7.47 0.636 1.272 20.25o/o -4.14°/o 
5.18 6.39 0.2615 0.523 9.18°/o 5.550/o 
5.8 8.6 0.616 1.232 1a.11°1o -12.81% 
5.84 6.91 0.2698 0.5396 8.37% -6.84°/o 
5.42 6.25 0.214 0.4279 7.38% 3.94% 

Rep 3 Rep4 

5.65 6.18 

5.61 6.22 

7.18 5.44 

4.9 7.25 

5.18 5.44 

8.6 5.8 

5.84 6.91 

5.44 5.42 

CETIS'M v1 .8.7.16 Analyst: :JW QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 04-5945-3571 
Analyzed: 12 May-16 10:25 

Graphics 

•·-

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICP!N) 

, --. -

" " 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 
12 May-1610:25 (p 2 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: ;:J\l\J 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-6092-3710 
Analyzed: 12 May-16 10:25 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (7.5 °C) 

Data Transform 

Untransformed 
Zeta 
NA 

Ounnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

3.695988 
14.68952 
18.38551 

Test 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: ECIEPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

4086018 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

-0.07679 2.482 
-0.06327 2.482 
0.4519 2.482 
-0.6055 2.482 
1.396 2.482 
0.7456 2.482 
-0.4293 2.482 

Mean Square 

0.5279982 
0.6120633 

Seed 

NA 

MSD DF P-Value 

1.373 6 0.8931 
1.373 6 0.8901 
1.373 6 
1.373 6 
1.373 6 
1.373 6 
1.373 6 

OF 

7 
24 
31 

0.7270 
0.9696 
0.3075 
0.5995 
0.9522 

F Stat 

0.8627 

Test Stat Critical P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

9.121 18.48 
0.9549 0.9081 

0.2441 
0.1986 

Total Dry Weight-mg Summary 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 
4 
4 
4 

4 
4 

Total Dry Weight-mg Detail 

C-% 

0 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 5.59 

5.84 

5.71 

7.47 

6.39 

6.34 

6.14 

6.07 

Mean 

6.033 
5.99 
5.997 
6.283 
5.698 
6.805 
6.445 
5.795 

Rep 2 

6.71 

6.29 

5.66 

5.51 

5.78 

6.48 

6.89 

6.25 

95% LCL 95% UCL Median 

5.199 6.866 5.915 
5.479 
4.729 
4.258 
4.865 
4.845 
5.586 
5.114 

Rep3 

5.65 

5.61 

7.18 

4.9 

5.18 

8.6 

5.84 

5.44 

6.501 
7.266 
8.307 
6.53 
8.765 
7.304 
6.476 

Rep4 

6.18 

6.22 

5.44 

7.25 

5.44 

5.8 

6.91 

5.42 

6.03 
5.685 
6.38 
5.61 
6.41 
6.515 
5.755 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 10:25 (p 1 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

PMSD 

22.8% 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

P-Value 

0.5490 

NOEL LOEL 

97 >97 

Decision(a:5%} 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision{a:5%) 

Non-Significant Effect 

Decision(a:1o/o) 
Equal Variances 
Normal Distribution 

Min 

5.59 
5.61 
5.44 
4.9 
5.18 
5.8 
5.84 
5.42 

Max 

6.71 
6.29 
7.18 
7.47 
6.39 
8.6 
6.91 
6.25 

Std Err 

0.2619 
0.1606 
0.3985 
0.636 
0.2615 
0.616 
0.2698 
0.214 

TOEL 

NA 

CV% 

8.68% 
5.36% 
13.29% 
20.25% 
9.18% 
18.11% 
8.37% 
7.38% 

TU 
1.031 

%Effect 

0.0% 
o.1°1o 
0.58% 
-4.14% 
5.55°/o 
-12.81o/o 
-6.84% 
3.94% 

Analyst: ~\N QA i}fu_ 
fA.-: .• 1 FF llf 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-6092-3710 
Analyzed: 12 May-16 10:25 

Graphics 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 
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Report Date: 
Test Code: 

12 May-1610:25 (p 2 of 2) 
16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 
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CETIS™ v1.8.7.16 Analyst: JW QA 0t!J.,__ 
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Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

LC - fROSDC _ii.IS - 20\b-O'k -1b_(\J 

Apr\\ '"1- f llo 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Start Date: AH\\ ;i_q , 20\b 
Set up by: _J_W ________ _ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): ~-0 (3 .::i - S ·O) CV(%): _1_2 ___ _ 

0iLKC.\ 

Number of Fronds Drv Weiqht 

Test Results: IC25 o/olv/v\ i95% CU ..., C\1- '!'rt 

IC50 %1v/v\ 195% CU ! <rt /C\'t 
' 

Reviewed by: Date reviewed: _ __,_/i_a_~+--Z-'-lf+-,6"'-f; __ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

0 /atv/v) 
Control 

i-S 

3. 0 

C,.j 

12. i 

:.24-. 2 

l\75. s 

'H 
Initials 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

0 1 

2\.\-. c; '2S\ :::> 

:J\N p,. 

Initial Water Quality 

23.0 
q . 4-
'l·O 

. 

2 

"26•"' 
~ 

Temperature (°C) 

DayO Day7 

;J,3.0 JS· S 

.23-0 2S-S 

:n.o 2S-S 

d.3-0 2S .c; 

:g.c :JS.<; 

J?>.D :Jc; .s 

'.23 0 ::lS. S 

:r:». o 2S·S 

0\N '.JIN 

Setup by: _:J:.IN:...:.._ __________ _ 

Test Date: /W(\\ 2C\ · 2.0\!o 

Test Species: _,,Lo:•m=na=m:::in"'o'-r ________ _ 

> 8X Growth? (YIN): Y ( il:S fl"O\dS) 

Date Measured: AQfl\ :J'l ' 20\b 

3 

:l.l\c. s 
:JIN 

Aeration?: 

Nutrients 

added?1
: 

4 5 

2t;,o JS·D 

Mt:( 1~~ 

20 min 

6 7 

:tt,·O :is-o 
::JIN :J\'l 

Adjusted Water Quality 
.23.o 

i·o 

13\b 

1 1 O mL of each APHA stock (A,B and C) added to 970 mL sample . 

pH Conductivity (µS) 

DayO Day7 Oh 

"6. 3 i. 3. '11"2 

i-o 'l · 3 '-11'1 

Z·o 'l·S q3\ 

15". I 'il·S 9l\-3 

'8 \ 'l · b 9-=to 

<;-I 'il. :+ 102.0 

Z· I i-i 1120 

?:· D '6·9 13i.6 

:JIN :JIN :JiN 

Thermometer: _t_b_· ___ Cond. Meter: _c_-_l\ ___ pH meter: r\\ - ;;,. Light meter:c.._L_t\_-_L _____ _ 

Sample Description: 

Comments: 

Reviewed: <.JrrL Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _tc:~c:C.:.:I:<.:..._ _______ _ Start Date: Mril 29 ( lb 
Sample ID: LC - fRQ~OC - IJ\\<; _ 20ib - D\k - 21 - N 

Work Order#: ....:.;IE>e.:;l\'"-'"6:.::2=-------------

Termination Date:-":M:'.:O."'l\'-'b=-..:.1...:1.::b __________ _ 
Test set up by:__:::J:..:W_:_ ____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruclion buoyancy Comments Initials 
0ro (v{V) DayO Day 7 

A b 93 ::JI') 

B (, 't'Z 
coMto\ c f, qq 

D b ,_, 
A b '12 
B h "!3 . 

I . '? c " Gb 
D s "!\ 
A " 'ID 
B b 't2. 

3-D c b "1-
D (, =tb 
A b '.:!% 
B b '<L\ 

G. t c (, 'lio 
D h =\'t 
A (, '6 \ 
B (, =ii 

12. \ c (, is 
D JO =ii; 
A b 'ti . 

B [, ic; 
2L\. 2. c b 't3 

D h '56 

Comments: 

Reviewed by: \j(;t.__ . Date Reviewed: ha1 l'fA0 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _\eC,__""K'------------ Start Date: !\pl\\ '.!"\ !lb 
Sample ID: LC -fRDSOC - INS - 201<>-04-2'! _ N 

Work Order#: ...;..:tG'-1.\-'-''6"'2'-----------

Termination Date: MCA (, r th 
-"""":'--~~-'-~~~~~~~~-

Test set up by:-"J"'-W'---------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibboslty frondS destruction buoyancy Comments Initials 

Dfo (V/V) Day 0 Day 7 

A c, 'b6 '.JIN 
B (, qo 

4'l·t; c (, 69 
D b ~ 
A ,, =!'2. 
B b (, "f 

C\"f c {;, "!'Ii 
D "' :io ' 

A 
B 
c 
D 
A 
B 
c . 

D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: <J(:fi,__ Date Reviewed: ft. ad l lf-/r!o 
. I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample ID: 

WO#: 

' ~ ,..",. l ·"" ' -
010 {vtv) 

Cortt,ro\ 

1 - '3 

3.0 

G-1 

1'2. I 

;{!.}. "2. 

4'~- s 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

1\!CK Start Date: Apr1l cl1 /lb 
~~-;..,_----~ 

LC. fROSOC - IN~ - 20lb-04 -2b _ N 

lb\1,?2 

Termination Date: ...:...N\=o.=-y _h.:,.__f .:.:;\b'------
Balance ID: _ _;:B:.:a::..I _-~1._ ___ _ 

.. . ·,7 ,•'ff'''"""""' •fll_!ifN(i!l'!l§!ll e .. 
" @;IC , . .,_;;._, "'i,,. •. · ·~~. , !! ;.i_~w·i .. . . . .. "" .. ~ 

osoc 9fQef\ 

A I IOi<;; · O'I; 102\. 3"\ :w~ I ow 
B ;;;_ i02i-% 102.b."l\-

c 3 qqc;. 1? 1001. /02. 

D 4 1004. 3'6 \OOC\-::l.3 

A s 1011- '1-5 10\b. Sl\-

B G qq2 '!>'? 34 J~"-1 Off!. '6C\ 

c ,.. qqs· 33 100\. CJo 

D i '1'6"t-b0 C\C\3-12 

A '1 iOOS- 4:9 1010.9S 

B to 1022.4<; 102'! . '>;\.\-

c ll IOOb-SO \Oll.O'b 

D 12 IDi'l · SL\- 1023.09 

A 10 tooi .39 10\l\-. ti\-

B 'tlj- 1014 . ;lC\ 1020. '13 

c 1S 1010 . S'I: iO\q - OS 

D lb IOH-'tb 101q. 'il2. 

A fl 1021 · =tO 1026. E>'i\ 

B 1'6 iD2D.lb 1026 .3-=t 

c 19 C\ZZ. ?,O C\C\t.\. SI.\-
D ~ IOIU,. Sb 1020.s2 

A '.2\ 1025·34 i03D-b''l 

B 22 IOI\. 9S \Dill· 23 

c ;;>?, IWS-'16 103\. 3\S 

D 1!\- 100'1.· l\:S 10\\. '19 

A 03 IDD'i-·Sb 10\3. 29 

B Qb 10!0 · O't IOlb. 3-=t 
c 2"!- qq1o. 0\ 1001. l\-'1; 

D 106 '19io-3S 1002. ?0 ' 

10 % Re - l!ll?l9\\ ' 'It 1. i02\ . 32 It . .:1=t . IDOi . 36 

'II- I\. 1011 . 02. 1t. 32. . 102\ . 39 

Date Reviewed: --~---1-'2_"'-1'-lp'-t-'--v __ 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

WO#: 

. 
'. ' , ' 

O/c (\//V) 

9=t 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

LC FRDSOC-l/J~. 20!b-Ol\-2b./\l 

lbl\152 

Start Date: ...!A:!!~.:.:n:.:.l ....::l;..;9c_;_f .:::l<>::__ ___ _ 

Termination Date: ...:M:;O::;~:t_6_:...f .:.:lb::__ ___ _ 

Balance ID: _ _..::B:..:cac..I -~ ....:i=------

-: ~,, .• '. .. ~@%~ "' . -~~. ~~ .. .. .. 
- .<o><!:i ~ ...... -<' ' ··~ .. ~ ..•. -· 

0$IX' 9!eel' 

A J.'1 1012. b\ iOi?;. \SO JliJ I :JW 

B 3() IDIO · OL\ IOIS · (o\S 

c 3\ 1033. DL\ (03'6. 'lO 

D 3'2 ID!<;· 43 1021· SS "' 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B . 

c 
D 

A 

B 

c 
D 

Date Reviewed: _ _,_fl-'-'1.c..+--2...J.yf-'/rc.:1:,'----

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-1258-2328 
Analyzed: 

Batch ID: 

Start Date: 

12 May-16 9:46 

07-3504-4440 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-1610:50 

Sample Age: 39h (8 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 1.16 NIA 
IC10 80.87 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
1c50 >97 NIA 

Frond Count Summary 

C-o/o Control Type 

0 Negative Control 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C~% Control Type 

0 Negative Control 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

780566 

95% UCL TU 

NIA 86.19 
NIA 1.237 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 

Count Mean 
4 74.25 
4 64.5 
4 65.25 
4 72.75 
4 73.75 
4 65.25 
4 77.5 
4 65.75 

Rep 1 Rep 2 
87 72 

66 67 
64 66 
72 78 

75 72 

65 79 

80 84 

66 61 

Frond Count 
Linear Interpolation (ICPIN) 

Lemna Growth 

ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

2CF7094A 

Water Sample 
Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Report Date: 

Test Code: 

12 May-16 09:57 (p 1 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Resu Its: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 9d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
65 87 4.608 9.215 12.41% 0.0% 
60 67 1.555 3.109 4.82% 13.13% 
61 70 1.887 3.775 5.79% 12.12% 
70 78 1.797 3.594 4.94% 2.02°/o 
69 79 2.136 4.272 5.79% 0.67% 
50 79 5.949 11.9 18.24% 12.12% 
63 84 4.907 9.815 12.66°/<i -4.38% 
61 72 2.323 4.646 7.07% 11.45% 

Rep3 Rep4 
73 65 

60 65 

61 70 

70 71 

79 69 

67 50 

63 83 
72 64 

CETIS'" v1 .8.7.16 Analyst: JW 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-1258-2328 Endpoint: Frond Count 
Analyzed: 12 May-16 9:46 Analysis: Linear Interpolation (!CPIN) 

Graphics 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 09:57 (p 2 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: j\N 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-8201-6297 Endpoint: 
Analyzed: 12 May-16 9:56 Analysis: 

Batch ID: 07-3504-4440 Test Type: 

Start Date: 29 Apr-16 Protocol: 
Ending Date: 06 May-16 Species: 

Duration: 7d Oh Source: 

Sample ID: 07-5438-727 4 Code: 

Sample Date: 27 Apr-16 09:04 Material: 

Receive Date: 28 Apr-16 10:50 Source: 

Sample Age: 39h (8 °C) Station: 

Total Dry Weight-mg 

Nonlinear Regressiori 

Lem na Growth 
ECIEPS 1/RMl37 

Lemna minor 

CPCC#490 

2CF7094A 

Water Sample 

Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Report Date: 

Test Code: 

12 May-16 09:57 (p 1 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 9d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y•Nexp(log(0.5)'X/D)] None None Normal [W•1] off rv·-vi 

Regression Summary 

lters Log LL AICc BIC Adj R2 Optimize F Stat Critical P-Value Decision{a:5%) 

6 2.809 -1.204 1.314 Yes 1.86 2.508 0.1295 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95o/o UCL TU 95% LCL 95o/o UCL 

IC5 1658000 NIA NIA 0.0000603 NA 'Jif) 
IC10 3407000 NIA NIA 0.0000293 NA 
IC15 5255000 NIA NIA 0. 90 NA NA 
IC20 7215000 NIA NA ) C\"t °lo (\J(\J) 
IC25 0.0000107 NA NA 
IC40 NIA 0.0000060 NA NA 
IC50 NIA 0.0000044 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision(a:5%) 

A 5.649 0.1277 5.399 5.899 44.24 <0.0001 Significant Parameter 
D 22410000 4.14E+11 -8.1E+11 8.11E+11 5.42E-05 1.0000 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P~Value Decision(a:5%) 

Model 0 0 1 0 1.0000 Non-Significant 
Lack of Fit 3.13529 0.522548 6 1.86 0.1295 Non-Significant 
Pure Error 6.741494 0.280896 24 
Residual 9.876784 0.329226 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of variance 4.16 14.07 0.7612 Equal Variances 

Mod Levene Equality of Variance 0.8016 2.423 0.5939 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9345 0.9338 0.0523 Normal Distribution 

Anderson-Darling A2 Normality 0.6651 2.492 0.0827 Norma! Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 5.745 4.85 6.44 0.3804 0.7608 13.24%1 0.0% 
1.5 4 5.397 4.79 5.73 0.2077 0.4155 7.7% 6.05% 
3 4 5.245 4.58 5.55 0.2241 0.4481 8.54°/o 8.7o/c 
6.1 4 6.18 5.75 6.47 0.171 0.342 5.54% -7.57% 
12.1 4 5.848 4.98 6.24 0.2959 0.5918 10.12% -1.79% 
24.2 4 5.443 4.54 6.28 0.3606 0.7211 13.25% 5.27% 
48.5 4 5.995 5.47 6.45 0.2354 0.4709 7.85% -4.35% 
97 4 5.902 5.64 6.19 0.1465 0.2931 4.97%i -2.74% 

000-469-187-1 CETIS'" v1 .8.7.16 Analyst: :JIN QA: -:iCic.-
l/feu,, 11.i /fl, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-8201-6297 

Analyzed: 12 May-16 9:56 

Total Dry Weight-mg Detail 

cHo/o 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

Control Type 

Negative Control 

• • .~ . • 

Rep 1 

6.31 

4.79 

5.46 

5.75 

4.98 

5.33 

5.73 

6.19 

-~---• • • 

.. f .. 
ooi • • ,, • • • 
0.0 • • 

• • 
-0.2 : 

• • 

•• • 

• • 

000-469-187-1 

Endpoint: Total Dry Weight-mg 

Analysis: Nonlinear Regression 

Rep2 Rep3 Rep4 

5.38 6.44 4.85 

5.55 5.73 5.52 

5.39 4.58 5.55 

6.44 6.47 6.06 

6.21 6.24 5.96 

6.28 5.62 4.54 

6.33 5.47 6.45 

5.64 5.66 6.12 

2P Exponential EV [Y=Nexp(log(0.5)'X/D)] 

--..--- 0.0 

.. 
i 0,0 ------·---

Report Date: 

Test Code: 

12 May-16 09:57 (p 2 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• 

• • • •• •• • 

• • • 

·M O 9 

• 

• 

• • 

• 
·1.< ~~-~-~~-~-~-~~-~~ ,,, 

.• 

-2.l 

! ~~ t 
.. t .. 

CETIS'" v1 .8.7.16 

-Ol oo 

• 

J,'1 Analyst: __ _ QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 07-4526-3672 
Analyzed: 12 May-16 10:00 

Batch ID: 

Start Date: 

07-3504-4440 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-1610:50 

Sample Age: 39h (8 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

2.976109 
6.741494 

9.717604 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 
Material: 

2CF7094A 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC FRDSDC WS 2016-04-26 N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-0.9272 2.482 
-1.334 2.482 
1.161 2.482 
0.2736 2.482 

-0.8071 2.482 
0.6671 2.482 
0.4203 2.482 

Mean Square 
0.4251584 

0.2808956 

Seed 

NA 

MSD DF P-Value 

0.930 6 0.9878 
0.930 6 0.9966 
0.930 6 0.4073 
0.930 6 0.7936 
0.930 6 0.9826 

0.930 6 0.6352 
0.930 6 0.7396 

DF 

7 

24 
31 

F Stat 

1.514 

Report Date: 

Test Code: 

12 May-1610:00 (p 1 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wrjaya 
Diluent: Modified APHA 

Brine: 
Age: 9d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

16.2% 

P-Type 

CDF 
CDF 
CDF 
CDF 

CDF 
CDF 
CDF 

97 >97 

Decision(a:5°/o) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:5%} 

0.2101 Non-Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Decision{a:1o/o} 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 

3 
6.1 

12.1 
24.2 
48.5 

97 

Control Type Count 

Negative Control 4 
4 
4 

4 
4 

4 
4 

4 

Total Dry Weight-mg Detail 

0 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 6.31 

4.79 

5.46 

5.75 

4.98 

5.33 

5.73 

6.19 

Mean 
5.745 

5.397 
5.245 

6.18 
5.848 
5.443 

5.995 

5.902 

Rep2 

5.38 

5.55 

5.39 

6.44 

6.21 

6.28 

6.33 

5.64 

4.16 18.48 
0.9424 

95% LCL 

4.534 

4.736 
4.532 

5.636 

4.906 
4.295 

5.246 
5.436 

Rep 3 
6.44 

5.73 

4.58 

6.47 

6.24 

5.62 

5.47 

5.66 

0.9081 

95% UCL 

6.956 

6.059 
5.958 

6.724 
6.789 
6.59 

6.744 

6.369 

Rep4 

4.85 

5.52 

5.55 

6.06 

5.96 

4.54 

6.45 

6.12 

0.7612 Equal Variances 
0.0878 Norma! Distribution 

Median 

5.845 

5.535 
5.425 
6.25 

6.085 

5.475 
6.03 

5.89 

Min 

4.85 

4.79 
4.58 

5.75 
4.98 

4.54 

5.47 
5.64 

Max 

6.44 

5.73 

5.55 
6.47 
6.24 

6.28 

6.45 
6.19 

CETIS'M v1.8.7.16 

Std Err 

0.3804 

0.2077 
0.2241 

0.171 

0.2959 
0.3606 

0.2354 
0.1465 

CV% 
13.24% 
7.7°/o 
8.54% 
5.54°/o 
10.12% 
13.25°/o 
7.85% 
4.97% 

Analyst: JIN 

0/oEffect 

0.0% 
6.05% 
8.7% 
-7.57% 
-1.79°/o 
5.27% 
-4.35%, 
-2.74% 

QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 07-4526-3672 
Analyzed: 12 May-16 10:00 

Graphics 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

.. 1 M 

~i 
Cl~ o.i 

~o ............ -

• 

CETIS'" v1.8.7.16 

• • 
" 

Report Date: 

Test Code: 

12 May-16 10:00 (p 2 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• • • • 

·!.O ., 

• ••• 
• 

'·' 

Analyst: :Iv'.! 

• 

" 

QA ~ c'f/f/; 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

LC _ OCOS _\NS - 201b-Ol\-;;>b_ N 

Apr\\ :i't f lb 

Test Organism Information: 

Culture Date: Ol\'2\\b 

Start Date: Al'rl\ :l01 ' 20\b 

Set up by: _J::..;Wc..:_ _______ _ 

Age of culture (Day O): 
>8X growth in APHA ?: '( ( l\-S f\0\\dS) 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: AP\\ l d.'l, I \b 

7-d No. of Fronds IC50 (95% CL): 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 4.0 (3 .:J - S ·O) CV(%): l'.l -----
'JIL KC.I 

Number of Fronds Drv WeiQht 

Test Results: IC25 %(Viv) 195% CU I G\1 -:>C\t 

IC50 %1v/vl 195% CU ., C\1- 'fC\1-
. 

Reviewed by: Date reviewed: k1 Ut((,b 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature {°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

\eC('\ 

LC - OCO S _\NS_ :;10\io -OL\ - :>t,_N 

11,\.\-))1-

cree 4f l\:C\o 

i <iQ\j\; 

L\G3D - Sl.\cl\-O \Ul< 

0 1 

2U.. c, "J..$"1.0 

:JN ,.__ 

Initial Water Quality 

23-0 

i--C\ 

2 

t")Dl°" 

,__ 

Setup by: 

Test Date: 

Test Species: 

> 8X Growth? (Y/N): 

Date Measured: 

3 

;\l\. s 
JIN 

Aeration?: 

Nutrients 

added?1
: 

4 

25.o 

ML\ 

2D min 

JIN 

fW\\\ 2.C\ /lb 

Lemna minor 

I { '1-<; 'i\"O\\c\IO) 

<'l~r\\ 

5 

J.S·O 

Juv 

'21\ I ib 

6 7 

:l.S·O ?S·O 

'.JIN :JIN 

Adjusted Water Quality 

).3.0 

i-o 
1003 

10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

Concentration 
Temperature (°C) pH Conductivity (µS) 

0 !o (\JI v) DayO Day7 Day 0 Day 7 Oh 

control 
;i:; 0 2S · S i· '2. 1-S CJ\2 

i s 2::;.o 2S·S '6· I i-? C\\3 

3 0 2:;.o 2S-S ?·I '2-9 '11'1-

6.1 ::23.D 2S·'J 3·\ '6'-9 Cj2\ 

12.1 2'.3-.D 2S· 5 ,. \ i-9 '1Tt 

2\.\.1. '.J.?,.D 2s-S 'I:.\ 't· ~ 94-1 

L\?·S 2?>.o 2S·S 'C. \ 9.0 C\lo6 

C\'1- 23.b '2.S·S '6'·0 g. L 1.003 

Initials :JIN ::w :Ju'1 :::JIN JW 

Thermometer: _t'r_, b ___ Cond. Meter: _c_-_3 ___ pH meter: ~ -3 Light meter: ilt - l----------
Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _1~~:..:C_,_K=------------ Start Date: Arr\\ ::i9 / lb 

Sample ID: LC-DCOS .\/'JS. '.101-b -0~ -2b.i'l 

Work Order#: _..:.olbe;:\.\,_,"6:::2::..-_________ _ 

Termination Date: -':M:::Cil\"--"'b--'/'-1:.:b:__ _________ _ 
Test set up by:--':J:..:W..:_ ____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments lhitials 

Ofo (VfV) Daya Day7 

A (;. '6b :JIN 
B b i·'I 

col\"\to\ c b "bO 
D b 6S 
A b 1-b 
B (, '1<1 

\ . '? c G =ts 
D f, 'H 
A iO 10\ )(. 

B h 10'3 x 
3.0 c G '1!3 x 

D b io x 
A b 'BC\ )( 

B b Ill '/.. 
i;. " c b 52 '/.. f'\ClnK r.a~e ::i. .i:ro(\ds 

D b 80 ~M18t 

A b "B 
B b '13 '/.. )<. 

12. I c b i3 
D h (,9 x 
A [, '1'? 
B G 112. 

2\.\.1... c b "1'1-
D b ii 

Comments: 

Reviewed by: 0~ . Date Reviewed: . flct¥ i ~ /n. 
. I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1ecK Start Date: APri\ :.:<9 I llo 

Sample JD: LC_ ocos.ws_ 2otb-O~ -2b _ N Termination Date: MCI (, f lb 
-=""'-__;_~=--~~~~~~~~~ 

Work Order#: ...:..:IG'-l\-'-"'6"'2'----------- Test set up by: JIN 
~~~~~~~~~~~~~~ 

-
No. of fronds Abnormal Single Root Loss of 

Concentration Rep Chlorosis Necrosis Yellow 
size 

Gibbosity fronds destruction buoyancy Comments Initials 
Ofo (V/V) Daya Day 7 

A [, 'bb -:JIN 
B [, 103 

4%·(? c l, '62. 
D b 'iib 
A h C\3 
B [, C\b 

C\"f c h is 
D lo 'ilb -- / 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A . 

B 
c 
D 

Comments: 

Reviewed by: 0 ~ Date Reviewed: }ia'l ir/r;, 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 
lecK 
LC OCD~ _ WS _ 20l\y· 0tt- 2b. /\I 

l(,l1Y1 

Start Date: Apr\\ ;ici /lb 

Termination Date: \1110.\J b /tb 

WO#: Balance ID: Bal - 1 

~-,.~Jilf 
.. . 

' '~iil'.ll 1 ! ' : l " ' . ! .. 
. . - ""-·"' _,,,3,_,g .... H, ·- . 

010 ( ~ f v) ocos Purple 

A I 1010 · Olt IOF!. qo JN I JIN 

8 d. qii.·w '191?. 93 
Cot1trol c a 1012. Ol\- 10\C\. Ob 

D l\ iD\2. '12 101::i. <t:'.f 

A s \002.33 JIN~ IOCA.20 

8 i:; 100'1. 95 .j.. ~IOlb.22. 
1 . '3 c ,. IOOb. )3 10\1 .GS 

D <t 10\lf -'12 102t· so 

A '1 !ODS. S=t ID\'t . \1-

8 to qqi.02 \00'/;. \C\ 

3. () c ll IOOS · q?, 10\3. 24-

D l2 100$·30 1013· 2\1 

A 13 IOOS · H ID\3. 21.\-

8 14' IOOS· S3 101c; · lb 

6 . .1 c 1S 1003. so toob. qo 
D 16 9Z3-3o C:f\O · S'!-

A l't 1ooi. 91 IOt4. 91.\-

B !'/, 1021. 1q 102q .Sb 

12. \ c \Cf 1012. is IO\q. 'f-\ 
D 2) /02b. \9 103\. =12 

A 2\ iOO''f · 22 iDtS · ti I 
B ZI. 1032. L\'2 IOU,\. 3C\ 

:<tt .-?.. c 23 102S · O'\ 103.\. L\3 
D 21.\- i0l3: 02. 1020. 31' 

A 2S 1ooq. 25 IOib. 30 

B Qb 1003 ·2b i0\3 · '69 

4~·'3 c '.l:'.f 999. 01- iOob- 10 
D 2? "l"l't · S2 iOO't . 61- ' 

Comments: 1t ;is· ID\b. \3 

o\\ ts · IOOb. '63 'It 32. "lbS· 3b 

Reviewed by: Date Reviewed: /1 oi; 2 '( (t f.o 
~~--'~~~t----'-1.,~~~ 

Version 1.1 Issued May29,2015 Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 
LC DCD$- i!\J~ _ 20i<> - Ol\ - '.lb _ N 

(btj,'i\2 

Start Date: ApCT l ::i9 f lb 
-'""c;..:..:.--~---~ 

Termination Date: ...:Mc.:.Q;;o~""-{,-'-/-lb;;..... ___ _ 
Balance ID: _ __::B:.:a::..I _~ _,i::,.._ ___ _ 

• O/D (\J/\/) ixoo; PurPie 

A ;iq qq2 .bl\- lDDO · 'Oi- c:JW( c:JW 

B 3D 'l'IC\ -3'\- "l'O'l · \O" qq ~"' Cft 
3\ \000. 2.'f loO=! · f,D c 

D 32 'lS'\. '!O 'lbS· (,3 ,\/ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D . 

A 
. 

B 

c 
D 

Comments: 

Reviewed by: Date Reviewed: ft ct'1 l 'f //fo 
-~-'---l-1~4/_..:..:..~ 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-3890-5306 Endpoint: 
Analyzed: 12 May-1610:36 Analysis: 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: ?d Oh 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (6 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
IC5 >97 NIA 
IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 N/A 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-% Control Type 

0 Negative Control 
1.5 
3 
6.1 
12.1 

24.2 
48.5 
97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

T.est Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1757853 

95% UCL TU 

NIA <1.031 

NIA <1.031 

NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 

Count Mean 

4 73.5 
4 70.75 
4 87 
4 77 
4 73.5 
4 87.75 
4 83.25 
4 84 

Rep 1 Rep2 

80 81 

70 73 

95 102 

83 105 

67 87 

92 106 

80 97 

87 90 

Frond Count 
Linear Interpolation (ICPIN) 

Lem na Growth 

EC/EPS 1/RM/37 

Lemna minor 
CPCC#490 

5275CDA4 

Water Sample 

Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Report Date: 12 May-1610:44 (p 1 of 2) 

16482d 112-0729-3714 Test Code: 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 

59 81 5.074 10.15 13.81°/o 
69 73 0.8539 1.708 2.41% 
74 102 6.819 13.64 15.68% 
46 105 12.21 24.43 31.72% 
63 87 5.377 10.75 14.63°/o 
71 106 7.443 14.89 16.96% 
76 97 4.679 9.359 11.24% 
79 90 2.677 5.354 6.37% 

Rep 3 Rep4 

74 59 

69 71 

77 74 

46 74 

77 63 

71 82 

76 80 

79 80 

CETIS™ v1.8.7.16 

%Effect 

0.0% 

3.74% 
-18.37% 

-4.76o/o 
0.0% 
-19.39% 
-13.27% 
-14.29% 

"'W Analyst:_v __ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-3890-5306 
Analyzed: 12 May-1610:36 

Graphics 

• 

• 

. .. . ' , ... 

000-469-187-1 

•·-

Endpoint: Frond Count 

Analysis: Linear Interpolation (ICPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-1610:44 (p 2 of 2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:_JtN __ QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 10-0174-0340 
Analyzed: 12 May-16 10:36 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-1610:50 

Sample Age: 40h (6 °C) 

Data Transform 
Untransformed 

Zeta 
NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

1253.469 
4026.25 
5279.719 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

5275CDA4 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC DCDS WS 2016-04-26 N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD OF P-Value 

-0.3003 2.482 
1.474 2.482 
0.3822 2.482 
0 2.482 
1.556 2.482 
1.065 2.482 
1.146 2.482 

Mean Square 
179.067 
167.7604 

Test Stat 

22.73 6 0.9348 
22.73 6 
22.n 6 
22.73 6 
22.73 6 
22.73 6 
22.73 6 

OF 

7 

24 
31 

Critical 

0.2776 
0.7543 
0.8750 
0.2479 
0.4510 
0.4137 

F Stat 

1.067 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

15.14 
0.9827 

18.48 
0.9081 

0.0342 
0.8742 

Frond Count Summary 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 
4 

4 

4 

4 

4 

Frond Count Detail 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 80 

70 

95 

83 

67 

92 

80 

87 

Mean 

73.5 
70.75 
87 
77 
73.5 
87.75 
83.25 
84 

Rep2 

81 

73 

102 

105 

87 

106 

97 

90 

95°!o LCL 

57.35 
68.03 
65.3 
38.13 
56.39 
64.06 
68.36 
75.48 

Rep3 

74 

69 

77 

46 

77 
71 

76 

79 

95% UCL Median 

89.65 77 
73.47 70.5 
108.7 86 
115.9 78.5 
90.61 72 
111.4 87 
98.14 80 
92.52 

Rep4 

59 

71 

74 

74 

63 

82 

80 

80 

83.5 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12May-1610:44(p1of2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

PMSD 

30.9o/o 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

NOEL LOEL 

97 >97 

Decision{a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non·-Significant Effect 
Non-Significant Effect 

P-Value Oecision(a:5°/o) 
0.4136 Non-Significant Effect 

Decision(a:1%) 
Equal Variances 
Norma! Distribution 

Min 

59 
69 
74 
46 
63 
71 
76 
79 

Max 

81 
73 
102 
105 
87 
106 
97 
90 

Std Err 

5.074 
0.8539 
6.819 
12.21 
5.377 
7.443 
4.679 
2.677 

TOEL 

NA 

CV% 

13.81% 
2.41 Ofo 

15.68% 
31.72°/o 
14.63%1 
16.96%1 
11.24% 

6.37% 

Analyst: :JIN 

TU 

1.031 

o/oEffect 

0.0% 
3.74% 
-18.37% 
-4.76o/o 
0.0% 
-19.39% 
-13.27% 
-14.29°/c 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 10-0174-0340 Endpoint: Frond Count 
Analyzed: 12 May-1610:36 Analysis: Parametric-Control vs Treatments 

Graphics 

'" 
" 

11 " 

" ' 

" 
• 

• 
. ,, •. , 

000-469-187-1 CETIS™ v1.8.7.16 

• 

" 

Report Date: 

Test Code: 

12 May-16 10:44 (p 2 of 2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

•• 

• 

.\,0 ., 
" " '·' '·' '' 

R>oklts 

Analyst: JIN 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-8685-7462 
Analyzed: 12 May-16 10:43 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (6 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1098212 

Level % 95% LCL 95% UCL TU 
IC5 >97 NIA NIA <1.031 
IC10 >97 NIA NIA <1.031 
IC15 >97 NIA NIA <1.031 
IC20 >97 NIA NIA <1.031 
IC25 >97 NIA NIA <1.031 
IC40 >97 NIA NIA <1.031 
IC50 >97 NIA NIA <1.031 

Total Dry Weight-mg Summary 

C-% Control Type Count Mean 
0 Negative Control 4 6.79 
1.5 4 6.285 
3 4 8.503 
6.1 4 7.092 
12.1 4 6.698 
24.2 4 7.638 
48.5 4 7.322 
97 4 8.035 

Total Dry Weight-mg Detail 

C-o/o Control Type Rep 1 Rep2 
0 Negative Control 7.86 7.13 
1.5 6.87 6.27 
3 8.6 10.17 
6.1 8.07 9.63 
12.1 6.03 8.37 
24.2 7.89 8.97 
48.5 7.05 8.63 
97 8.23 8.65 

000-469-187" 1 

Total Dry Weight-mg 
Linear Interpolation (ICPIN) 

Lemna Growth 
ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

5275CDA4 

Water Sample 
Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Report Date: 

Test Code: 

12 May-1610:44 (p 1 of 2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95o/o UCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV0/o %Effect 
5.15 "\86 0.5776 1.155 17.01% 0.0% 
5.42 6.87 0.3133 0.6265 9.97°/o 7.44°/o 
7.26 10.17 0.6196 1.239 14.57°/o -25.22% 

3.4 9.63 1.325 2.65 37.36% -4.46% 
5.53 8.37· 0.6213 1.243 18.55% 1.36°/o 
6.34 8.97 0.5481 1.096 14.35% -12.48% 
6.46 8.63 0.4617 0.9233 12.61% -7.84% 
7.33 8.65 0.2775 0.5551 6.91°/o -18.33% 

Rep 3 Rep4 

7.02 5.15 

5.42 6.58 

7.26 7.98 

3.4 7.27 

6.86 5.53 

6.34 7.35 

6.46 7.15 

7.33 7.93 

CETIS™ v1.8.7.16 Analyst: JIN QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-8685-7462 
Analyzed: 12 May-16 10:43 

Graphics 

~ ,. ,, 
'' 

' ' 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (!CPIN) 

----· 

CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

12 May-1610:44 (p 2 of 2) 

16482d I 12-0729-3714 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

"'cJ Analyst: -.JV 
QA Yfc~zy//t 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-0366-2053 Endpoint: Total Dry Weight-mg 
Analyzed: 12 May-1610:42 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

18-5200-6809 
29 Apr-16 

Ending Date: 06 May-16 
Duration: 7d Oh 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 
Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (6 'C) 

Data Transform 

Untransformed 
Zeta 
NA 

Ounnett Multiple Comparison Test 

Control vs C-0/o 
Negative Control 1.5 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 
15.187 
42.56688 
57.75388 

Test 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 
Species: Lemna m'inor 

Source: CPCC#490 

Code: 

Material: 

5275CDA4 
Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC DCDS WS 2016-04-26 N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD OF 
-0.5363 2.482 2.337 6 
1.818 2.482 2.337 6 
0.3212 2.482 2.337 6 
-0.09821 2.482 2.337 6 
0.9 2.482 2.337 6 
0.5654 2.482 2.337 6 
1.322 2.482 2.337 6 

Mean Square OF 
2.169571 7 
1.77362 24 

31 

Test Stat Critical 
Variances Bartlett Equality of Variance 9.525 18.48 
Distribution Shapiro-Wilk W Normality 0.9569 0.9081 

Total Dry Weight-mg Summary 

C~o/" Control Type Count Mean 95% LCL 95% UCL 
0 Negative Control 4 6.79 4.952 8.628 
1.5 4 6.285 5.288 7.282 
3 4 8.503 6.531 10.47 
6.1 4 7.092 2.877 11.31 
12.1 4 6.698 4.72 8.675 
24.2 4 7.638 5.893 9.382 
48.5 4 7.322 5.853 8.792 
97 4 8.035 7.152 8.918 

Total Dry Weightwmg Detail 

C-o/" Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 7.86 7.13 7.02 5.15 
1.5 6.87 6.27 5.42 6.58 
3 8.6 10.17 7.26 7.98 
6.1 8.07 9.63 3.4 7.27 
12.1 6.03 8.37 6.86 5.53 
24.2 7.89 8.97 6.34 7.35 
48.5 7.05 8.63 6.46 7.15 
97 8.23 8.65 7.33 7.93 

P-Value 

0.9636 
0.1668 
0.7768 
0.8978 
0.5277 
0.6799 
0.3376 

F Stat 
1.223 

P-Value 
0.2171 
0.2252 

Median 
7.075 
6.425 
8.29 
7.67 
6.445 
7.62 
7.1 
8.08 

000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 
Test Code: 

12 May-1610:44 (p 1 of 2) 
16482d 112-0729-3714 

Nautilus.Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslln Wijaya 

Diluent: Modified APHA 

Brine: 
Age: 8d 

Client: Teck Coal 
Project: 

PMSD NOEL LOEL TOEL 

34.4% 97 >97 NA 

P-Type Decision(a:5%} 

CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 

P-Value Oecision(a:S%1) 
0.3287 Non-Significant Effect 

Oecision{a:1%) 
Equal Variances 
Normal Distribution 

Min Max Std Err CV"/o 

TU 
1.031 

"/"Effect 
5.15 7.86 0.5776 17.01"/o 0.0% 
5.42 6.87 0.3133 9.97% 7.44% 
7.26 10.17 0.6196 14.57% -25.22% 
3.4 9.63 1.325 37.36°/o -4.46% 
5.53 8.37 0.6213 18.55% 1.36% 
6.34 8.97 0.5481 14.35% -12.48% 
6.46 8.63 0.4617 12.61% -7.84% 
7.33 8.65 0.2775 6.91 o/o ~18.33°/o 

Analyst: :Jc"1 QA: ,jGu- I 
R:lU1 i '{ /k, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-0366-2053 Endpoint: Total Dry Weight-mg 
Analyzed: 12 May-16 10:42 Analysis: Parametric~Control vs Treatments 

Graphics 

,, 
" '" " ·l.• 

000-469-187-1 CETIS'" v1 .8.7.16 

• 

Report Date: 

Test Code: 

12 May-16 10:44 (p 2 of 2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

t.~ !,< l.O l.5 

R>nklt. 

Analyst:_J_~~·"1_ 



Lemna minor Summary Sheet 

Client: 1.;.E'::...C:..;'I<.:._ _______ _ 

Work Order No.: · \61.\,'£2 ----------

Sample Information: 

Sample ID: 

Sample Date: 

LC -LCS-li'lS-20lb·· O<t-::J.S_ f\l 

Ap1\ I :r1. f lb 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>SX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: Lm t37_ 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

'l c\Q<jS 

Start Date: A\'r'<\ ;n , QO\b 

Set up by: .;.]:.:IN-=---------

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\.O (3 .::i - s -O) CV(%): _n_. __ _ 
0iL KC.I 

Number of Fronds Orv Weinht 

Test Results: IC25 %1v/vl 195% CU '7 C\'l- ) C\1' 

IC50 %!v/vl !95% CU I CF\- 1011-

Reviewed by: Date reviewed: __ k_· -1_,_t_'f-+/"'-rJo __ _ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

C'PCC: '1t '¥10 

l\300 - ¥\DD \UX 

0 1 

;l_lj.. 0 2tt.C3 

CJVJ 111\l 

Initial Water Quality 

'.2<;.<; 
q.?; 

2 

?-5'. 0 

-~ 

Setup by: _CJ_IN __________ _ 

Test Date: A pl'\\ :l_?; ' 20l 6 

Test Species: _,L"'em=naecm::.:1::.:·n"'or _______ _ 

> 8X Growth? (Y/N): ~ ( l\S f\O\\dS:) 

Date Measured: 11\'f\ I 2'6 , 20\b 

3 

"7,5.'J 

,,..,.. 

Aeration?: 

Nutrients 
added?1

: 

4 

;;!lj.. s 
Ji,'1 

:::io min 

5 

23,0 

ML\ 

6 7 

:lS·O }'). \) 

JW JiJ'.l 

Adjusted Water Quality 
J«;. s 

'6'·0 

13\6 

1 10 mL of each APHA stock (A,B and q added to 970 mL sample. 

Concentration Temperature ('C) pH Conductivity (µS) 

-
Ofo ('1 {\}) / Day 0 Day? DayO Day7 Oh 

Control 
fy?, :;J.'.3. D :is -c i. ;i_ Zb3 

1- c; :J.3.S :2S ·C =i .q g.3 '6"tt\-

3.0 :i:3. s ~i;;.c ?;.o g.3 '6'6b 

b. J_ :itt 0 ::is-c 'C. 0 g.3 90\ 

12.i :iit.o 2S-o 'iS·O 8-i+ q29 

.l\l. 1 24-.S '.lS-b 'i;. 0 8·:} '1'iS<; 

'1-il·s 2S·O :lS·D i·o 8-1 lOq'T 

'1=t .'.lS·S dS·D io '1·1 13\6 
Initials 1L'\l Jo'-\ ::J\rJ i:i ;]\;\\ 

Thermometer: _it_b ___ Cond. Meter: _c_-_:i. ___ pH meter: P.1-\ • i Light meter: l\t -1 
~-------

Sample Description: 

Comments: U\ - l ::i\N 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: _,1.::.~C.::.K:..:.....----------- Start Date: Mr\\ ;;ii (lb 

Sample ID: LC - LCS - INS - 20\b .. O'\ - 2c; - N 

Work Order#: _l:0oG::::Ll-:.::'&0::2.'-------------

Termination Date: -"M:':O."'L)_S:__ci..:.l.:::b __________ _ 
Test set up by: __::J:..::W.::__ ______ _:_ _____ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments Initials 

"fb (V{V) DayO Day7 

A G qi- :JIN 

B b i-S 
coMto\ c b iOL\-

D b Yb 
A b '8"3 
B b 'Sb 

\ -s c b "13 
D b qb 
A (, 't:l\-
B h qo 

3 - () c G i-l\-
D b C\I 
A b 'bb 
B b i-l\-

c;. \ c b b\ 
D h C\6 
A b i"> 
B b qs 

12. I c b j;(j 

D b 't'9 
A " IOC\ 
B (, qD 

2L\. 2 c (:, IOS 
D b 9'6 ' 

Comments: 

Reviewed by: ,j'!JtL Date Reviewed: M'll 2-yffe 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: 1ecK -'--'-'---------
Start Date: APri\ :J.'6 Ille 

Sam p I e ID: LC- LC:£ _INS - 201<> - O~ - :lS _ N Termination Date: MCI S l ih 
...::.;;"""-----'-'----------~ 

Work Order#: -"IG:_l\-:o'6:.::2:.__ __________ _ Test set up by:-"J.,__W'--------------

-
No. of fronds Abnormal Single Root Loss of 

Concentration Rep Chlorosis Necrosis Yellow size 
Gibbosity fronds destruction buoyancy Comments Initials 

Ofo (VIV) Day 0 Day 7 

A i;, q:i_ 'JIN 
B {, <gq 

~'I;·'? c lo IOI 
D (, 104-
A {, ib 
B {, 'l'3 

q"f c h '1'l 
D b '1'3 - / 

A 

B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: 0k Date Reviewed: ftc,f 21{o 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample JD: 

WO#: 

- ~- " 
I .. 

0/c (\Jf\J) 

Colitro·1 

1 . '3 

3. () 

G . .i 

12. i 

::Zlj.. 'L 

4'1;· s 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

le<:'-K Start Date: Apri\ ::ii 116 _.:..;.;.;_.:.;__ ____ ~ 
LC LCS _ lN<;. 2Dlb - Ot\ -;:!£ _ N 

IG\.\-V-

Termination Date: MCllJ c; ftb _:..'-""" __ .:.:;.. ___ ~ 
Balance ID: Bal • 1 

-----'-"'-----~ 
. - ·- <: • .• ;!§\Ill'., .. --· ., ,. . 

... . , .. --= " . --~-- -~·! " ' 

LCS B\QCK 

A I (003 . 1'3 !Oto. S\ JW I ;)IN 

B a IDD't· '!,S 1010-00 

c '1 10i3 .1'1- i020. 't'b 

D 4 toot. 'ilO 1001. 'ill\-

A s IODb.O\ tOll. '!:?> 

B (;', IOi\ · bb tor-t ·'+'+ 
c 'l- 102s .c;o IO::SO: 'f,1-
D 't 1001! ·Ob !DIS· 53 

A 9 1011.16 101,. . zq 

B to looi. bl\- 1014:. SS 

c II 'leis· 30 1000 . '"10 

D 12. \0\0 -3'-\: 10\b. b2 

A 10 1021.•w 1on·20 

B 1l\- qqq.93 ICOS · :'.<'3 

c 1S qqq. \Cj 1ro3. S9 

D ib 102'3. '3\ 1032 .'/3 

A fl 9C{I.% 991--10 
8 !'O 99q .'i;'1 IOOb-~ 

c {Cf IOOS ·'lb 1012 . 4-i-

D '20 1ooi. 42 1014-. %6 

A 2\ qq3 .'!O 1001. Sb 

B 22 IOOb. _1l\- 1012. sci 

c n IOO't · l't i0\2 . Oi-

D 2!.\- 'lil'i\ ·St 9'1S ·'lib 

A ZS '1iq. 43 9qs·C\=t 

B 9.b 100'1:. 3( !Oil\- . ST 

c 2=[ IOI\. O'f 10\'i. '13 

D '.Cl IOO'f · r;·3 101~·'36 JW ,I/ 

to% Re - wei9k 1t 5 · ion. 'It 

#ti· 1006- 33 ~ 3i . 1021- . C\1. 

JGt-... Date Reviewed: --~--1-Z_'f:...,/r-1-"0 __ _ 

Version 1.1 lssued May29,2015 Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Start Date: ,.:A"'P::..CT:..:.l_:n..;._'-r .:...lb:_ ___ _ Client 

Sample ID: LC- LCS - ws _ 20lb - O'\- -:;g; - N 

(bll(~2 

Termination Date: ..:M::..Ct::::\1"-'S'--'-/-'-\b;;__ ___ _ 
WO#: Balance ID: _ __:B:.:a::..I _~ _i=------

~-~ " • ' v ~ ""' 
.. 

,. ' ' ,=!ill'.::;\, ~~ l:'I~.. . - - ··- -
O/o (Viv) lCS 13\QCI< 

A ;iq 1021. 00 102l · 0"2. :MI JIN 

c;:::r B 30 IOoi· '?8 10:;'1:. I~ 

c 3\ i02\. 43 102'6. 01.\: 

D 31. 10\G ·\I.\: 1022. 4-'6 ,v 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: Date Reviewed: · H'::::::J. 29- /rJ, _ _;._-i-1-.......:../;..::.;;. __ _ 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 15-2796-5911 
Analyzed: 

Batch ID: 

Start Date: 

12 May-16 7:50 

20-1540-1191 

28Apr-16 

Ending Date: 05 May-16 

Duration: 7d Oh 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 17h (6.6 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1} linear 

Point Estimates 

Level % 95% LCL 

IC5 >97 NIA 
IC10 >97 N/A 
IC15 >97 N/A 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-% Control Type 

0 Negative Control 
1.5 
3 

6.1 
12.1 

24.2 
48.5 

97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

503842 

95% UCL TU 

NIA <1.031 
NIA <1.031 

NIA <1.031 
NIA <1.031 
N/A <1.031 
N/A <1.031 
NIA <1.031 

Count Mean 

4 84.5 
4 78.5 
4 78.75 
4 73.25 
4 83 

4 94.5 
4 90.5 
4 85.25 

Rep 1 Rep2 

91 69 

77 80 

78 84 

80 68 

77 89 

103 84 

86 83" 

80 82 

Frond Count 
Linear Interpolation (ICPIN) 

Lem na Growth 
ECIEPS 1/RMl37 

Lemna minor 

CPCC#490 

6E885F68 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Report Date: 

Test Code: 

12 May-16 07:51(p1 of 2) 

16482a I 18-8570-1183 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°!o LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 
69 98 6.357 12.71 15.05o/o O.Oo/c 
67 90 4.735 9.469 12.06% ?.101o 
68 85 3.902 7.805 9.91% 6.81°/o 
55 90 7.565 15.13 20.66% 13.31°/o 
77 89 2.449 4.899 5.9% 1.78% 
84 103 4.173 8.347 8.83% -11.83°/o 
83 98 3.571 7.141 7.89% -7.1°/o 
80 92 2.689 5.377 6.31% -0.89% 

Rep 3 Rep4 

98 80 

67 90 

68 85 

55 90 

83 83 

99 92 

95 98 

92 87 

CETIS'M v1.8.7.16 Analyst: '.JIN 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 15-2796-5911 
Analyzed: 12 May-16 7:50 

Graphics 

'" 

1 <O 

l 

000-469-187-1 

, .. 

'"" 

Endpoint: Frond Count 
Analysis: Linear Interpolation (ICP!N) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12May-1607:51 (p2of 2) 

16482a I 18'8570-1183 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

::}\.,\) 
Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-16 07:51(p1 of 2) 

16482a I 18-8570-1183 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 14-0861-2047 Endpoint: Frond Count CETIS Version: CET1Sv1.8.7 

Analyzed: 12 May-16 7:51 

Batch ID: 20-1540-1191 

Start Date: 28 Apr-16 

Ending Date: 05 May-16 

Duration: 7d Oh 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 17h (6.6 'C) 

Data Transform 

Untransformed 
Zeta 
NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 

48.5 

97 

Sum Squares 

1307.719 

2144.25 
3451.969 

Test 

Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

Source: 
Station: 

6E885F68 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 
Age: 8d 

Client: Teck Coal 

Project 

Alt Hyp Trials Seed PMSD NOEL LOEL 

C<T NA 

Test Stat Critical 
-0.8977 2.482 

-0.8603 2.482 
-1.683 2.482 
-0.2244 2.482 

1.496 2.482 
0.8977 2.482 
0.1122 2.482 

Mean Square 

186.817 

89.34375 

NA 19.6% 

MSD OF P-Value P-Type 

16.59 6 0.9867 CDF 
16.59 6 0.9851 CDF 
16.59 6 0.9990 CDF 
16.59 6 0.9224 CDF 
16.59 6 0.2694 CDF 
16.59 6 0.5287 CDF 

16.59 6 0.8448 CDF 

97 >97 

Decision(a:5o/o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

DF F Stat P-Value Decision{a:5%) 

7 

24 
31 

2.091 0.0842 Non-Significant Effect 

Test Stat Critical P-Value Decision{a:1o/o) 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

5.593 18.48 0.5880 Equal Variances 
0.9845 0.9081 0.9137 Normal Distribution 

Frond Count Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 
24.2 

48.5 
97 

Control Type Count 

Negative Control 4 
4 

4 
4 
4 

4 

4 
4 

Frond Count Detail 

C-0/n 
0 

1.5 

3 

6.1 

12. 1 
24.2 

48.5 

97 

Control Type Rep 1 

Negative Control 91 

77 

78 

80 

77 

103 

86 

80 

Mean 

84.5 
78.5 

78.75 
73.25 
83 

94.5 
90.5 
85.25 

Rep 2 

69 

80 

84 

68 

89 

84 

83 

82 

95% LCL 
64.27 
63.43 

66.33 
49.17 

75.2 
81.22 

79.14 
76.69 

Rep 3 
98 

67 

68 

55 

83 

99 

95 

92 

95o/o UCL Median 

104.7 85.5 

93.57 78.5 
91.17 81 

97.33 74 
90.8 83 
107.8 95.5 

101.9 90.5 
93.81 84.5 

Rep4 

80 

90 

85 

90 

83 

92 

98 

87 

Min 

69 
67 
68 

55 
77 
84 

83 

80 

Max 

98 

90 

85 
90 
89 
103 

98 

92 

Std Err 

6.357 
4.735 

3.902 

7.565 
2.449 
4.173 

3.571 
2.689 

TOEL 

NA 

CV% 

15.05% 
12.06o/o 
9.91% 

20.66%1 

5.9°/o 
8.83% 

7.89% 

6.31% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: :JVJ 

TU 
1.031 

o/oEffect 

O.Oo/o 
7.1 Ofo 

6.81% 

13.31°/o 
1.78% 

-11.83% 

-7.1% 

-0.89%i 

QA JGv_, I 
. Lau 2'-1 /fo 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-0861-2047 Endpoint: Frond Count 
Analyzed: 12 May-16 7:51 Analysis: Parametric-Control vs Treatments 

Graphics 

" 

'' " '" "' 

000-469-187-1 CETIS'" v1 .8.7.16 

• 

Report Date: 

Test Code: 

12 May-16 07:51 (p 2 of 2) 

16482a I 18-8570-1183 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

R>nklls 

... • •• 

Analyst: :JlN QA: 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-16 07:57 (p 1 of 2) 

16482a I 18-8570-1183 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 13-7202-5483 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1 .8.7 

Analyzed: 12 May-16 7:56 Analysis: Nonlinear Regression Official Results: Yes 

Batch ID: 20-1540-1191 Test Type: Lemna Growth Analyst: Jeslin Wijaya 

Start Date: 28 Apr-16 Protocol: ECIEPS 11RMl37 Diluent: Modified APHA 

Ending Date: 05 May-16 

Duration: 7d Oh 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 17h (6.6 °C) 

Non-Linear Regression Options 

Model Function 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

2P Exponential EV [Y=A'exp(log(O.S)'X/D)] 

Regression Summary 

Lemna minor Brine: 

CPCC#490 Age: 8d 

6E885F68 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

X Transform Y TransfOrm Weighting Function 
None None Normal [W=1] 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

6 -11.25 26.91 29.43 Yes 2.259 2.508 0.0719 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95o/o UCL TU 95% LCL 95% UCL 

IC5 9439000 NIA NIA 0.0000105 NA I IC10 19390000 NIA NIA 0.0000051 N NA .Jw 
I 

IC15 29910000 NIA NIA 0.0 NA NA ( ") 'l't 0 /c (.\l I~) IC20 41060000 0.0000024 NA NA 
IC25 52940000 0.0000018 NA NA 
IC40 0.0000010 NA NA v 

IC50 NIA 0.0000007 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%) 
A 6.286 0.1981 5.897 6.674 31.73 <0.0001 Significant Parameter 
D 1.28E+08 1.87E+13 -3.7E+13 3.66E+13 6.83E-06 1.0000 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Oecision{a:5%) 
Model 0 0 1 0 1.0000 Non-Significant 
Lack of Fit 8.580897 1.430149 6 2.259 0.0719 Non-Significant 
Pure Error 15.19562 0.633151 24 
Residual 23.77652 0.792551 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:5%) 
Variances Bartlett Equality of Variance 6.51 14.07 0.4816 Equal Variances 

Mod Levene Equality of Variance 1.35 2.423 0.2710 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9762 0.9338 0.6837 Normal Distribution 

Anderson-Darling A2 Normality 0.2948 2.492 0.6275 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 6.465 5.15 7.34 0.5341 1.068 16.52% 0.0% 
1.5 4 6.11 5.37 7.47 0.4646 0.9292 15.21% 5.49% 
3 4 5.83 5.4 6.28 0.1834 0.3668 6.29% 9.82% 
6.1 4 5.83 4.4 7.22 0.618 1.236 21.2% 9.82% 
12.1 4 6.357 5.74 6.71 0.2132 0.4265 6.71% 1.66% 
24.2 4 7.372 6.35 7.93 0.3645 0.729 9.89°/o -14.04% 
48.5 4 6.88 6.26 7.69 0.3134 0.6268 9.11% -6.42% 
97 4 6.643 6.02 7.34 0.2703 0.5406. 8.14°/o -2.75% 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: :Jl<'.) 

PTBS Function 

Off [Y'=Y] 

QA: 
J(j(,_ 
IA,,,, ?.lj ff, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 13-7202-5483 
Analyzed: 12 May-16 7:56 

Total Dry Weight-mg Detail 

C-0/o 
0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

Control Type 

Negative Control 

• 
• • • 

Rep 1 

7.33 

5.82 

5.73 

6.4 

5.74 

7.86 

6.54 

6.02 

-·--
-·· • 
• 

• 
• • 

• 

•-• -·-~ -· ·-·---.... !!! 

• • 

• 

000-469-187-1 

• 

• 

• 
• 

<·% 

Endpoint: Total Diy Weight-mg 
Analysis: Nonlinear Regression 

Rep 2 Rep3 Rep4 
5.15 7.34 6.04 

5.78 5.37 7.47 

5.91 5.4 6.28 

5.3 4.4 7.22 

6.54 6.71 6.44 

6.35 7.93 7.35 

6.26 7.69 7.03 

6.6 6.61 7.34 

2P Exponential EV [Y=A'exp(log(O.S)'X/D)] 

"' 

__ ... -
• ,, 

• 

• 
•!.l 

,, 

• 

' 
~ o_o --------·-··-··-
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CETIS Analytical Report Report Date: 

Test Code: 

12 May-16 07:58 (p 1 of 2) 

16482a I 18-8570-1183 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 00-8348-1882 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 
Analyzed: 12 May-16 7:58 

Batch ID: 

Start Date: 

20-1540-1191 

28 Apr-16 

Ending Date: 05 May-16 

Duration: ?d Oh 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 17h (6.6 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

7.858274 
15.19562 
23.05389 

Test 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Analyst: Jes!in Wijaya 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 
6E885F68 

Water Sample 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

-0.6309 2.482 
-1.129 2.482 
-1.129 2.482 
-0.1911 2.482 
1.613 2.482 
0.7375 2.482 
0.3155 2.482 

Mean Square 

1.12261 
0.6331508 

Seed PMSD 

NA 21.6% 

MSD OF P-Value P-Type 

1.396 6 0.9716 CDF 
1.396 6 0.9934 CDF 
1.396 6 0.9934 CDF 
1.396 6 0.9164 CDF 
1.396 6 0.2285 CDF 
1.396 6 0.6032 CDF 
1.396 6 0.7789 CDF 

DF 

7 
24 
31 

F Stat P-Value 

1.773 0.1395 

NOEL LOEL 

97 >97 

Decision(a:So/o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision{a:5°/o) 

Non-Significant Effect 

Test Stat Critical P-Value Decision(a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

6.51 18.48 0.4816 Equal Variances 
0.9848 0.9081 0.9206 Normal Distribution 

Total Ory Weight-mg Summary 

C-o/o Control Type Count 

O Negative Control 4 
1.5 4 

3 4 
6.1 4 
12.1 4 
24.2 4 
48.5 
97 

4 

4 

Total Dry Weight-mg Detail 

0 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Control Type Rep 1 
Negative Control 7 .33 

5.82 

5.73 

6.4 

5.74 

7.86 

6.54 

6.02 

Mean 

6.465 
6.11 
5.83 
5.83 
6.357 
7.372 
6.88 
6.643 

Rep2 

5.15 

5.78 

5.91 

5.3 

6.54 

6.35 

6.26 

6.6 

95% LCL 

4.765 
4.631 
5.246 
3.863 
5.679 
6.212 
5.883 
5.782 

Rep3 

7.34 

5.37 

5.4 

4.4 

6.71 

7.93 

7.69 

6.61 

95% UCL 

8.165 
7.589 
6.414 
7.797 
7.036 
8.533 
7.877 
7.503 

Rep4 

6.04 

7.47 

6.28 

7.22 

6.44 

7.35 

7.03 

7.34 

Median 

6.685 
5.8 
5.82 
5.85 
6.49 
7.605 
6.785 
6.605 

Min 

5.15 
5.37 

5.4 
4.4 
5.74 
6.35 
6.26 
6.02 

Max 

7.34 
7.47 
6.28 
7.22 
6.71 
7.93 
7.69 
7.34 

Std Err 

0.5341 
0.4646 
0.1834 
0.618 
0.2132 
0.3645 
0.3134 
0.2703 

TOEL 

NA 

CV% 

16.52% 
15.21% 
6.29% 
21.2°/o 
6.71% 
9.89% 
9.11% 
8.14% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: J\'>l 

TU 

1.031 

%Effect 

0.0% 
5.49% 
9.82o/o 
9.a2°1o 
1.66% 
-14.04o/o 
-6.42% 
-2.75% 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-8348-1882 
Analyzed: 12 May-16 7:58 

Graphics 
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Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 
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Report Date: 

Test Code: 

12 May-16 07:58 (p 2 of 2) 

16482a I 18-8570-1183 
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Lemna minor Summary Sheet 

Sample Information: 

Sample ID: 

Sample Date: 

LC_ WW- OU\_ VJS - 20\lo0'1c·21- N 
Apr\\ Jl ( l!o 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% Cl): 

OL\.2\ \lo 

Start Date: A1?1\\ :iq ' 20\!o 

Set up by: _J_W _________ _ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\.O (3 .:i - S ·O) CV(%): _1_.?.. ___ _ 

0iL KC.I 

Number of Fronds Orv Weiaht 

Test Results: IC25 %(v/v) (95% CL\ '7 crt .., C\'t 

IC50 %(v/vl (95% CL\ I C{"'.f 'I C\'t 

Reviewed by: Date reviewed: HCl.l:( 2-[° /th ---r+----+1---

October 1, 2009: Ver. 1.2 Nautilus Environmental 



)UJf\ 

Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1£C\{ 

LC - lrJlf _ Ol\1 _INS_ 20ib0'-P't - i'J 

IOfZ'l-. 

C-PCC 4'l\'10 

i c\04s: 

%30 - Sl.\l.\D \\17< 

0 1 

'.l'-t. s -v5l"' 
JiN A-. 

Initial Water Quality 

:l.3.0 

'.lOOD 

2 

,.,,:;p 

/'= 

Setup by: 

Test Date: 

Test Species: 

> SX Growth? (Y/N): 

Date Measured: 

3 

:n.\,. S 

"JIN 

Aeration?: 

Nutrients 

added?1
: 

4 

J:S.o 

lVIL1 

20 min 

Jt"J 

Apr\\ 2q /lb 

Lemna minor 

'( ( ttS 

Arr\\ 0.11 

5 

:is-o 

J~\) 

ffO\\clS) 

I lb 

6 7 

2';-0 .:is.o 

-:JIN JIN 

Adjusted Water Quality 
23.D 

1 I 0 mL of each APHA stock (A,B and C) added to 970 mL sample. 

Concentration 
Temperature (°C) pH Conductivity (µS) 

O/o (VIV) Day 0 Day7 Day 0 Day7 Oh 

Control 
:l3 .0 :l't. s i·2 '6-"5 912 

I S 23.0 2't. s 'i·2. 'iS·b Ci% 

6.0 d.3 0 2't. s b" \ '6 . c; C\8C, 

b i ::g D 2<j,.t; '6. I '6· =\ loS"2-

\2.\ :n. D 21\-. <; "6 I 'il·'i! 11"62 

)l.\ 2 d.3 D 21\-. s 'iS· i 'Vl 1li-2S 

l\'1> s 2::1 0 2't.S "i;·O '6. "" 190.b 

CH '.l?, 0 '.l!\.. ~ '#)~" '!·"6 ?.;·"" 2660 

Initials Jl;\l :JW "JW JIN JW 

Thermometer: _ii--_b ___ Cond. Meter: _c_-_3 ___ pH meter: _f\\_-_3 ___ Light meter'-: _l\-'--t_-_L _____ _ 

Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Envlronmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _,1.::."=C\:<."°------------- Start Date: APr\l :29 ( lb 

Sample ID: LC- IN\f _ OL\1 _IN$_ ZOlbOl\2'! _ f\J 

Work Order#: --"'IE>c:L\'-.:"6:.::2=------------

Termination Date: ~M::O'-'L\'--_{,,__:.f....:l..:ob __________ _ 

Test set up by:_::J:..:W-'--------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity fronds destruction buoyancy Comments Initials 

0fo (VfV) DayO Day7 

A (, SC\ ::JIN 
B (, S'6 

coMto\ c (, io 
D (, ::p:; 
A (, S2 
B (, "fO 

\ . '? c (, 6\ . 

D (, Sfo 
A (, "fO 
B h b3 

3. Cl c (0. (,lo 
D (, SS 
A b Sfo ->< ''"" B b '63 -;. y: PfelH*&Jl\9 f\-O\\ds ale l\ecrctk 

G. t c b "fl "' x eme•0i\\GJ ~ 

D b bl\: x """ A b f.9 )( x . 
f'\'Ol'<:\~ q('e tleC\'otk 

B b i;,i )( '/'. 1:me\0illc) 
12. I c (, S6 )( x 

D h ii+ '/'- x 
A (, (,(;, x x v 

B f, ::g, x """ 2L\. 2 c b b'l -;.- x .Pfelf~P9 ffOtdc; are l'\E'c\"'Dt\ c 

D b Gl\: ."' y. tffi2>S\I\ '.') "' ' 

Comments: 

Reviewed by: 0(ju, . Date Reviewed: /J u1 zyfo 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: _,lc:eC.:.K:..o..... __________ _ Start Date: Arri\ d."I / llo 
Sample ID: LC. IN1f .. ol\1 _ \N~ _ '.l.OibO'tH - N Termination Date: MG\ & l \b 

-""o..1-~~.c.;;_~~~~~~~~-

Work Order#: l(,l\-g2 -'--'-';.::_ __________ _ 
T est set up by:......:::J"'W'---------------

-

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibboslty frondS destruction buoyancy Comments Initials 

Ofo (VIV) DayO Day7 

A (, s:;, )(. y.. l( frord<; C\re uer;; S\'l'C(I\ '1.. ~e::\D\(c "JIN 
B (, '72 ')(. )( )( 

\.\'I:· t; c (, SCI )(. )< )(. 

D (, '+b )( )( )( 

A f, Sb ")(. )( )( ~v 

B b Sio 'f.. 
C\1 c h (,"!: )( 

D "' 
SS )( -. 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed bY.: ,1GA-- Date Reviewed: /.io.J 2¥//J,, 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

Corrt,roi 

1 . '3 

3.0 

G·i 

12. i 

Comments: 

Reviewed by: 

LC WTf _Olli -INS_ 20ib0l\21- N 

IG4:i'l 

A \0?,9. '39 

B IOH-i9 

c 
D 

A s 
B 9<4 · 2S 

c C\S't · 09 

D C\bb. '-\\ 

A CFf3. \9 

B lO 1006. lb 

c lDO't · S't 

D 1021o. io 

A 1-0 103'-\-90 

B 1021. i::r 
c iS 1033. '6\ 

D lb C\9l\. b'2 

A 

B 1003 S9 

c 19 1006. os 

D IOOS· 3S 

A 2\ IOO't. 2S 

B 1013 .. b\ 

c 
D 1012' 'l-2 

A 1009-bl\ 

B 1013. bl 

c C\Si· 9\ 

D 

~ 117 · ID3C\ . l:.i 

Version 1.1 Issued May 29, 2015 

Start Date: ~A:_:Pfi,:.:l_::i_9:.._/ l...:;6 ____ _ 

Termination Date: _::M:::Oz.\J_b.::..._~l.:.::lb;__ ___ _ 

Balance ID: _ __c:B:..;a::;.J_-_...1 ____ _ 

.· ., 

i04-'l .Cjlo 

1034:. 'll\-
103b- 39 

CFf\.?3 

1011. so 
iOll.\- . l\ 

103\. !09. 

103'1. "t2 

1000 ·bl 

IOlO · 3\ 

loll -oo 

1012. TI. 

!Olo. "t'lf 

1020· 62. 

1021.\- .3Z 

!DIC\ · 21) 

IOIS · ''tb 

C\SC\ · 20 
' 

II .:ll\ · ID\'1 . OS 

Date Reviewed: [la.,, 2.Cf hre 
-~.t_.:..~,'--~1-=-~~ 

Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

WO#: 

-
O/c (V/\/) 

ci=t 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

LC-INTLOUI _\NS. 20ib0l\2~ .N 

lt:.l\:i2 

Start Date: Mfi \ :J.9 f u, 
Termination Date: M0.\1 b I lb 

Balance ID: Bal ~ i 

' ---- " ~·~. , :~'(!lit: ". ' 
. 

!l11_1: .. 1~ : . ' " ,, . .. _1,. -
NTf l><OWl\ 

A ;iq %'\. oo 9W· 03 JI~ I OIN 

B 30 GC\l\:. \6 1000. %" 4S :JIN 

c 3\ qqq.so iOO"! · 1-3 

D 3'2. \Oil\. itt 1021 . "fl ,I/ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B . 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Date Reviewed: h'1 21( fl f:; 
~~~~,_;:;..i~1=-~~ 

' 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-1463-1897 Endpoint: 
Analyzed: 12 May-16 10:50 Analysis: 

Batch ID: 18-5200-6809 Test Type: 

Start Date: 29 Apr-16 Protocol: 
Ending Date: 06 May-16 Species: 
Duration: 7d Oh Source: 

Sample ID: 05-4497-8051 Code: 

Sample Date: 27 Apr-16 09:00 Material: 
Receive Date: 28 Apr-16 10:50 Source: 
Sample Age: 39h (10.2 °C) Station: 

Non~Linear Regression Options 

Frond Count 
Nonlinear Regression 

Lem na Growth 
EC/EPS 1/RM/37 

Lemna minor 
CPCC#490 

20786483 

Water Sample 
Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

Report Date: 

Test Code: 

12 May-1611:00(p1 of 2) 

164821115-9957-4159 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Cumulative Log-Normal EV [Y=A'(1- <P(log(X/D)/C))] None None Normal [W=1] Off [r=Y] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 
26 -85.21 177.3 180.8 0.0703 Yes 1.919 2.621 0.1285 Non-Significant Lack of Fit 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 95% LCL 95°/o UCL 
IC5 30.35 N/A 85.41 3.294 1.171 NA 

7 IC10 55.54 3.175 114.5 1.801 0.8733 31.49 
IC15 83.48 22.15 166.1 1.198 0.6022 4.514 l ) C\i- o/o (\I IV) IC20 115.4 8.396 296.8 0.8664 0.3369 Jirl 

IC25 152.4 NIA 567.6 .1762 NA i 
' IC40 307 N/A 0.3258 NA NA ' J 

IC50 NIA N/A 0.2138 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision{ct:5%} 
A 59.92 2.469 55.09 64.76 24.27 <0.0001 Significant Parameter 
c 1.663 1.683 -1,635 4.961 0.9882 0.3312 Non-Significant Parameter 
D 467.8 831.5 -1162 2097 0.5626 0.5780 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%} 
Model 362.488 362.488 1 4.345 0.0460 Significant 
Lack of Fit 690.887 138.1774 5 1.919 0.1285 Non-Significant 
Pure Error 1728.5 72.02084 24 
Residual 2419.387 83.42714 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:5%) 
Variances Bartlett Equality of variance 4.531 14.07 0.7170 Equal Variances 

Mod Levene Equality of Variance 1.027 2.423 0.4383 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9666 0.9338 0.4119 Norma! Distribution 

Anderson-Darling A2 Normality 0.3737 2.492 0.4217 Normal Distribution 

000-469-187-1 CETIS'M v1 .8.7.16 Analyst: ;:JvJ 



CETIS Analytical Report Report Date: 12 May-1611:00 (p 2 of 2) 

Test Code: 164821115-9957-4159 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-1463-1897 Endpoint: Frond Count CETIS Version: CET1Sv1 .8.7 
Analyzed: 12 May-16 10:50 Analysis: Nonlinear Regression Official Results: Yes 

Frond Count Summary Calculated Variate 

C-o/11 Control Type Count Mean Min Max Std Err Std Dev CV11/o 0/oEffect 

0 Negative Control 4 62 52 74 5.583 11.17 18.01% 0.0% 
1.5 4 53.75 46 64 3.881 7.762 14.44% 13.31% 
3 4 57.5 49 64 3.175 6.351 11.04°/o 7.26% 
6.1 4 62.5 50 77 5.723 11.45 18.31% -0.81% 
12.1 4 63.25 50 78 5.735 11.47 18.14°/o -2.02% 
24.2 4 62.5 58 70 2.63 5.26 8.42o/o -o.a1°1o 
48.5 4 46.5 40 53 2.661 5.323 11.45% 25.0% 
97 4 52.5 49 61 2.843 5.686 10.83o/o 15.32°/o 

Frond Count Detail 

C-0/o Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 53 52 74 69 
1.5 46 64 55 50 
3 64 57 60 49 
6.1 50 77 65 58 
12.1 63 62 50 78 
24.2 60 70 62 58 
48.5 47 46 53 40 
97 50 50 61 49 

Graphics 3P Cumulative Log-Normal EV [Y=A"(1- ¢(1og(XID)/C))] 
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CETIS Analytical Report Report Date: 

Test Code: 

25 May-16 09:23 (p 1 of 2) 

164821 I 15-9957-4159 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 04-9163-4081 

Analyzed: 25 May-16 9:23 

Batch ID: 18-5200-6809 

Start Date: 29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-16 10:50 

Sample Age: 39h (10.2 °C) 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Total Dry Weight-mg 

Nonlinear Regression 

Lemna Growth 
EC/EPS 1/RMl37 

Lemna minor 

CPCC#490 

20788483 

Water Sample 
Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Non~Linear Regression Options 

Model Function X Transform YTransform Weighting Function 
2P Exponential EV [Y=A'exp(log(0.5)*X/D)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5°/a) 

4 -13.58 31.58 34.1 Yes 2.319 2.508 0.0659 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 32930000 N/A NIA ()i;\l 

IC10 67640000 N/A NIA 0.0000014 
IC15 104300000 N/A NIA 0. 9 NA 
IC20 143300000 N/A 0.0000006 NA NA ) 11- 0 /c (\1 ) 
IC25 184700000 N/A 0.0000005 NA NA 
IC40 327900 A NIA 0.0000003 NA NA 
IC50 DODOO N/A N/A 0.0000002 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95°/o UCL t Stat P-Value Decision(a:5°/o) 
A 5.891 0.2131 5.473 6.309 27.64 <0.0001 Significant Parameter 
D 445000000 2.61 E+14 -5.12E+14 5.116E+14 1.705E-06 1.0000 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5o/o) 
Model 0 0 0 1.0000 Non-Significant 
Lack of Fit 10.09603 1.682671 6 2.319 0.0659 Non-Significant 
Pure Error 17.41594 0.7256642 24 
Residual 27.51197 0.9170657 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of variance 1.993 14.07 0.9602 Equal Variances 

Mod Levene Equality of Variance 0.2106 2.423 0.9796 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9819 0.9338 0.8516 Normal Distribution 

Anderson-Darling A2 Normality 0.2859 2.492 0.6550 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 6.307 5.37 6.97 0.3383 0.6767 10.73% 0.0% 
1.5 4 5.048 3.78 6.17 0.4896 0.9793 19.4°/o 19.98°/o 
3 4 5.795 4.89 6.57 0.4051 0.8102 13.98% 8.13% 
6.1 4 5.997 5.03 7.06 0.4156 0.8312 13.86% 4.92% 
12.1 4 6.46 4.95 7.37 0.5237 1.047 16.21% -2.42% 
24.2 4 6.465 5.84 7.01 0.2402 0.4803 7.43% -2.5°/o 
48.5 4 6.08 5.42 7.29 0.433 0.8659 14.24% 3.61% 
97 4 6.855 6.03 8.23 0.4908 0.9816 14.32% -8.68°/o 

000-469-187-1 CETISTM v1.8.7.16 Q\f\) Analyst: ,. 

PTBS Function 

Off [r=Y] 

QA: 
j(J{L 
P..°"1 z,f /1 b 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 04-9163-4081 
Analyzed: 25 May-16 9:23 

Total Dry Weight-mg Detail 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

Report Date: 

Test Code: 

25 May-16 09:23 (p 2 of 2) 

16482f I 15-9957-4159 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

C-% Control Type Rep 1 Rep2 Rep 3 Rep 4 
0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

Negative Control 

• • • • ~---~--
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2P Exponential EV [Y=A'exp(log(O.S)'X/D)] 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-9499-8501 
Analyzed: 25 May-16 9:23 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-1610:50 

Sample Age: 39h (10.2 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 
8.328899 
17.41594 
25.74484 

Test 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Grov..rth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

20788483 

Water Sample 
Source: 

Station: 

Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-2.092 2.482 
-0.8508 2.482 
-0.5146 2.482 
0.2532 2.482 
0.2615 2.482 
-0.3776 2.482 
0.909 2.482 

Mean Square 
1.189843 
0.7256642 

Seed 

NA 

MSD OF P-Value 

1.495 6 0.9998 
1.495 6 0.9847 
1.495 6 0.9615 
1.495 6 0.8006 
1.495 6 0.7978 
1.495 6 0.9458 
1.495 6 0.5234 

OF 

7 
24 
31 

F Stat 

1.64 

Test Stat Critical P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

1.993 18.48 
0.9736 0.9081 

0.9602 
0.6041 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 
Negative Control 4 

4 

4 
4 
4 
4 
4 

4 

Total Dry Weight-mg Detail 

C-0/o 
0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 5.37 

3.78 

6.38 

5.03 

6.8 
6.53 

6.12 

6.03 

Mean 
6.307 
5.Q48 
5.795 
5.997 
6.46 
6.465 
6.08 
6.855 

Rep 2 

6.35 

6.17 

5.34 

7.06 

6.72 

7.01 

5.42 

6.29 

95% LCL 

5.231 
3.489 
4.506 
4.675 
4.793 
5.701 
4.702 
5.293 

Rep 3 
6.97 

5.12 

6.57 
5.91 

4.95 

5.84 

7.29 

8.23 

95% UCL 

7.384 
6.606 
7.084 
7.32 
8.127 
7.229 
7.458 
8.417 

Rep4 

6.54 

5.12 

4.89 

5.99 

7.37 

6.48 

5.49 

6.87 

Median 
6.445 
5.12 
5.86 
5.95 
6.76 
6.505 
5.805 
6.58 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

25 May-16 09:24 (p 1 of 2) 

164821115-9957-4159 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

PMSD 

23.7% 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

NOEL LOEL 

97 >97 

Decision(a:So/o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:5°/o) 
0.1723 Non-Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Min 

5.37 
3.78 
4.89 
5.03 
4.95 
5.84 
5.42 
6.03 

Max 

6.97 
6.17 
6.57 
7.06 
7.37 
7.01 
7.29 
8.23 

Std Err 

0.3383 
0.4896 
0.4051 
0.4156 
0.5237 
0.2402 
0.433 
0.4908 

TOEL 

NA 

CV% 

10.73°/ci 
19.4% 
13.98% 
13.86o/o 
16.21% 
7.43°/o 
14.24% 
14.32% 

:]l}\J 
Analyst: ' 

TU 

1.031 

o/oEffect 

0.0% 
19.98% 
8.13% 
4.92o/o 
-2.42% 
-2.5% 
3.61% 
-8.68% 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-9499-8501 Endpoint: Total Dry Weight-mg 
Analyzed: 25 May-16 9:23 Analysis: Parametric~Control vs Treatments 

Graphics 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

25 May-16 09:24 (p 2 of 2) 

164821 I 15-9957-4159 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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'JV\! Analyst: __ _ QA: 



 

APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchnerie//a subcapitata Summary Sheet 

Client: Ject Cool 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

\..t LC.,DSSLCC WS )o\\o,-C\.f-"lli' N 
fryn\ @1"/1b 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution JD: 

Date Initiated: 
I 

72-h ICSO (95% CL): 31.f.o ( 31.J.-?,b,b)AJ@JL-=?n 

72-h ICSO Reference Toxicant Mean and Range: 

Test Results: 

JC25 %fvM 195% CU 

ICSO %(v/v) (95% CL) 

Reviewed by: 

Version 1.1; Modified October 21, 2014 

Start Date: _-'-'A-+0'-"nL-1 "'-2<'.\--'-'-'/i-"b'--__ _ 
Set up by: _ __,RJ"'\""l:J"-------

Alaal Growth 

/ljCj,2 
)ql;j,l-

Date reviewed: __ M_c"'J-1-_2_11--ft_f lo __ 
I I 

Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: 'lfeK Cllc;,I Setup by: 

samp1e1D: L('. ~LtosSLtC. WS ).olb-04-)5' N Test Date/Time: 
-~ 

Work Order No.: --~\ lc~'t~8~\,_ ______ _ Test Species: Pseudokirchneriella subcapitata 

Culture Date: Apn1 ;;i.2/110 Age of Culture: 1-d Culture Health: 

Culture Count: 1 s l:Jt) 2 iy?i''i Average: Slf-S Culture Cell Density (c1): 

v1 = 220,000cells/ml x ft:JO ml 4-. o 4 IYlL = 
cellsfml 

Time Zero Counts: ..}D 2 )';?-

No. of Cells/ml: 

Average: _____ 27~/ _______ _ 
#ce11stmL+22oµLx1oµL= l\Stft; c0Us/l\'lL ----~A~l_iC~Jo~*-____ lnitial Density: 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) oH Temo ((JC l°C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

::i' 0 ')J" ]$.o 2-<;.? «>lo J5;o ...--- / / / 

i. '1 =1,o J3,D ,__-- / / ,___.--

3o ~ ,0 i/3.o ~ / ,_,,,-

Lo ::i , I o/3 0 ---- / ,/ ,...--

114 =111- J'.).o 
.,___.. 

/ / v-

;;i:i,3 1.'f ;;?'.\, Q \..,/' 
/ / v---

'+-=J. b 1.7 ,;)3.v I / 
I,_./ 

~- / ,,_--

' 
q~,2 &.o J3.o .J.. I - ._,. ._/' / .v' \_, / 

Initials IJ\L1 Mt/ {}, ,fir,, I'- Iv\ L 1 !Y\L1 ./t' ,,_, IV\l..l 

Initial control pH: Well 1: -=J', 0 Well 2: ___ =/-'-, D __ _ 

Final control pH: Well 1: {.g • 8 
----~---~ 

Well 2: lo. g 
--~~---

Light intensity (lux): 3=/40 Date measured: 

Instruments: Thermome~te~r ___ W-_. __ pH meter 2-
I 

Light meter~--'-----

Comments: 

Reviewed: Date reviewed: ____ fi_"-1+--2--'1-lf'--1}; __ 

Version 1.2; Modified October21, 2014 
Nautilus Environmental Company Jnc. 



Client: 

Work Order#: 
Sample ID: 

o/olv/v) U: 

Concentration 
Control 

\. s 

3 0 

b D 

\ \ '\ 

~:a. .'6 

111. \, 

C!t:J ,i...-

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

r~c\( 0ocJ Start Date/Time: A-D{\1211 /11<, p H~i:;-h 
---'1.:.1.o--''+_ll.:..i ______ Termination Date: l!ICIN,:l •i/lb P J'f3Sh 
~ L~tQS&btG i;' s 1•"1 Test set up by: ___ ,,_M'""t"l"'-------------
l.C.j)SSLCC WS ~O\ i.··C'f-.)-;_ I\ 

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A ·J,t; M\::i 
B 3l-
c 3't 
D ?\ 
E ?P--
F ?i "2> 

G ~ 
H 'Qo 
A ?;?i 
B 'Ji\ 
c 2J.\-
D '.7, le 
A 4-'3 
B 4-o 
c U-t., 

D Ji'b 
A ~S" 
B '5~ 
c 71:> 
D IQ 2. 

A ( j;j 

B i I -') 

c ~o 
D i 
A Dio 
B qt; 
c G\'9 
D 'il lei 
A go 
B q1 
c Oi (o 
D ll I 
A 111' 
B q: 
c ZJ' 
D 'i>- ~/ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16 @ 1435h 
WO#: 16481 Termination Date: 02-May-16 @ 1435h 
Sample JD: LC LCDSSLCC WS 2016-04-25 N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

% v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 10

4
) 

cell/ml 
Control A 35 35 34.0 mean 31.7 

B 32 32 31.0 SD 1.685018 
c 34 34 33.0 CV 5.320473 
D 31 31 30.0 
E 32 32 31.0 
F 33 33 32.0 
G 34 34 33.0 
H 30 30 29.0 

1.5 A 33 33 32.0 
B 31 31 30.0 
c 34 34 33.0 
D 36 36 35.0 

3 A 43 43 42.0 
B 40 40 39.0 
c 46 46 45.0 
D 38 38 37.0 

6 A 65 65 64.0 
B 59 59 58.0 
c 56 56 55.0 
D 62 62 61.0 

11.9 A 95 95 94.0 
B 93 93 92.0 
c 80 80 79.0 
D 81 81 80.0 

23.8 A 90 90 89.0 
B 95 95 94.0 
c 93 93 92.0 
D 89 89 88.0 

47.6 A 90 90 89.0 
B 91 91 90.0 
c 96 96 95.0 
D 91 91 90.0 

95.2 A 95 95 94.0 
B 97 97 96.0 
c 89 89 88.0 
D 87 87 86.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-B986-3455 

Analyzed: 09 May-1616:31 

Batch ID: 

Start Date: 

1B-6669-7151 

29 Apr-16 14:35 

Ending Date: 02 May-16 14:35 

Duration: 72h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-1610:50 

Sample Age: 54h (8 'C) 

Linear Interpolation Options 

Endpoint: Cell Yield 
Analysis: Linear Interpolation {ICPIN) 

Test Type: Ce!! Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 4CC277FF 

Material: ·water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2016-04-25 N 

Report Date: 

Test Code: 

09May-1616:31 (p1of2) 

164B1b I 06-4302-0045 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 489168 200 Yes Two-Point Interpolation 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5°/o) 

Control Trend Mann-Kendall Trend 0.7232 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 >95.2 N/A N/A <1.05 NA NA 
IC10 >95.2 N/A N/A <1.05 NA NA 
IC15 >95.2 N/A N/A <1.05 NA NA 
IC20 >95.2 N/A N/A <1.05 NA NA 
IC25 >95.2 N/A N/A <1.05 NA NA 
IC40 >95.2 N/A N/A <1.05 NA NA 
IC50 >95.2 NIA N/A <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control B 31.63 29 34 0.5957 1.685 5.33% O.Oo/o 
1.5 4 32.5 30 35 1.041 2.0B2 6.41°/o -2.77% 
3 4 40.75 37 45 1.75 3.5 8.59°/o -28.85% 
6 4 59.5 55 64 1.936 3.873 6.51% -88.14% 
11.9 4 B6.25 79 94 3.924 7.B4B 9.1% -172.7% 
23.B 4 90.75 B8 94 1.377 2.754 3.03% -187.0% 
47.6 4 91 89 95 1.354 2.70B 2.98% -187.7% 
95.2 4 91 B6 96 2.38 4.761 5.23% -187.7°/o 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 Rep 7 Rep 8 
0 Negative Control 34 31 33 30 31 32 33 29 
1.5 32 30 33 35 
3 42 39 45 37 
6 64 5B 55 61 
11.9 94 92 79 BO 
23.8 89 94 92 BB 
47.6 B9 90 95 90 
95.2 94 96 B8 86 

000-469-187-2 CETIS™ v1.B.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-8986-3455 
Analyzed: 09 May-1616:31 

Graphics 

I • .. , 
; 

, 
<O • , 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICP!N) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-1616:31(p2 of 2) 

16481b I 06-4302-0045 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-8993-1717 
Analyzed: 09 May-1616:31 

Batch ID: 18-6669-7151 

Start Date: 29 Apr-16 14:35 

Ending Date: 02 May-16 14:35 

Duration: 72h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-1610:50 

Sample Age: 54h (8 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5 

Auxiliary Tests 

Attribute 

3• 
5• 
11.9• 
23.8* 
47.6* 
95.2· 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 
Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

4CC277FF 
Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2016-04-25 N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD DF P-Value 

0.3724 2.526 5.935 10 0.8297 
3.884 2.526 5.935 10 0.0019 
11.86 2.526 5.935 10 <0.0001 
23.25 2.526 5.935 10 <0.0001 
25.17 2.526 5.935 10 <0.0001 
25.27 2.526 5.935 10 <0.0001 
25.27 2.526 5.935 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.7232 

ANOVATable 

Source Sum Squares Mean Square 

Between 

Error 

Tota! 

25075.88 
412.125 
25488 

3582.268 
14.71875 

Distributional Tests 

Attribute Test 

Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 

0 Negative Control 8 31.63 
1.5 4 32.5 
3 4 40.75 
6 4 59.5 
11.9 4 86.25 
23.8 4 90.75 
47.6 4 91 
95.2 4 91 

000-469-187-2 

Test Stat 

12.7 
0.992 

95% LCL 

30.22 
29.19 
35.18 
53.34 
73.76 
86.37 
86.69 
83.42 

OF F Stat 
7 243.4 
28 
35 

Critical P-Value 

18.48 0.0799 
0.9166 0.9949 

95o/o UCL Median 

33.03 31.5 
35.81 32.5 
46.32 40.5 
65.66 59.5 
98.74 86 
95.13 90.5 
95.31 90 
98.58 91 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-1616:31(p1 of 2) 

16481 b I 06-4302-0045 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

18.8o/o 1.5 3 2.121 66.67 

P-Type Decision{a:5°/o) 
CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{a:So/o) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision{ a: 1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

29 34 0.5957 5.33% O.Oo/a 
30 35 1.041 6.41%i -2. 77o/a 
37 45 1.75 8.59% -28.85o/a 
55 64 1.936 6.51 o/a -88.14o/a 
79 94 3.924 9.1 ()lo -172.7% 
88 94 1.377 3.03% -187.0% 
89 95 1.354 2.98% -187.7% 
86 96 2.38 5.23()/a -187.7o/a 

Analyst __ _ QA:~ l~/16 



CETIS Analytical Report Report Date: 09 May-16 16:31(p2 of 2) 

Test Code: 16481b I 06-4302-0045 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 01-8993-1717 Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 
Analyzed: 09 May-1616:31 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

0 Negative Control 34 31 33 30 31 32 33 29 

1.5 32 30 33 35 

3 42 39 45 37 

6 64 58 55 61 

11.9 94 92 79 80 
23.8 89 94 92 88 
47.6 89 90 95 90 
95.2 94 96 88 86 

Graphics 
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Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Start Date: _--1!\::i:.:yf<'.l'.vi-"'-\-"'()"-Cj-'-'/-"1 l""~ __ _ 
Set up by: _ __,!V\"'-'=l:1_,_ _____ _ 

Sample Information: 

Sample ID: LC DCl-W <; _2o\ \,-o't-:i. 6-f'.l 
Sample Date: 

Date Received: 

Aj?vil cil- /1 b 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 
I 

72-h IC50 (95% CL): 34-.o ( 31.::i.- ?>b,b) AJg)L Bi 

72-h IC50 Reference Toxicant Mean and Range: 3D,t; ( l-=f,'f- '9>,t;);1i10/L±:n CV(%): ".bl 

Test Results: Alaal Growth 

IC25 o/o(v/vl <95% CL) >cii;,2 
IC50 o/o<viv) (95% CL) /Cl t?' 2--

Reviewed by: Date reviewed: --'-A'-'"1-+--t_,,,'1
1

,._,Jl'Fk __ 

,.....! 

Version 1.1; Modified October 21, 2014 Nautllus Environmental Company Inc. \ 
' 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: 1f'cK C{)ci,I Setup by: 

Sample ID: 1.-LDC Lvl S .),o\l.,- 0 't-.l(,_r-( 

Work Order No.: l \ii Y.21 
-~-~--------

AiM I J.C) /16 fl !t.J!-b J.1 
Pseudokirchneriefla subcapitata 

Test Date/Time: 

Test Species: 

Culture Date: A-fY>l ::J../.-/i b Age of Culture: Tei Culture Health: 

Culture Count: 1 'Si SS- 2 5-30 Average: '51tt; Culture Cell Density {c1): 

v1 = 220,000 cells/ml x \ t)i) ml If-. 0 lfr(l L = 
(c1) t;i \..\$ )( \O'f- cellsfml 

Time Zero Counts: dD 2 dd Average: ___ _,:?"-'I ________ _ 

No. of Cells/ml: ---~d~l_K~\_O_Y-_____ lnitial Density: #cells/ml+ 220 µL x 10 µL = C\s 'IS cd\.J Jr., L 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) PH Temo ("C ('C\ 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control q,o ;)' 0 .25,o ,,__, 0 1'5).::. .;i5_0 / / ,/ 

') ) . 
------IS =!·I ,;i3,o \ ......... / / ,/" 

3.v .:i .2. ;)3,o \../ / ,./ .V" 

b. ;:/ ::r ''?:i ()3.v v / / ./ 

11Cj =1.'t J3,v I 

i 
._,,...- / / v 

,)~. \i -::i. 15 '13 :o L.---" / / v 
' 

Lf),b ::t .1- "~ t> i I ' 

,____ 
./ / v 

' 
C)t:, '2. 3. / J3,0 w ,_y ,/ !,./"" / / t/ 

Initials l\;\\.:l Mtl ma fl.- !'- 11,\tl 1\1\ L1 lh ,,_ Mt7 

Initial control pH: Well 1: ____ 1-'-'-' C> ____ _ Well2: 7. D 
---~---

Final control pH: Well 1: ____ b_i~---- ' 0 
Well 2: __ --'b'-. __ o __ 

Light intensity (lux~): ____ ?.~)1~% ______ _ Date measured: 

Instruments: Thermome'-'te"-r __ t-\--__ _ pH meter ___ CT ____ Light meter ___ \ ___ _ 

Comments: 

Reviewed; Date reviewed: _~k-1_,__l_'-l_,/_f /J ___ _ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(vlv) 

Concentration 
Control 

1. !] 

30 

6,o 

\\.~ 

J?'8 

L\-i.IJ 

~\),)/ 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

lfcK Coe,~ Start Datemme: B;o,,;) Ql!/Jb P 14-4-Sh 
l'O lfg I Termination Date: Kl\Cwl ;;</I b P )1Lj;)\1 

t..CDC-i_ws_:i.01b-o't-::i6_~Testsetupby: ____ ~~t~--------

Reo Count 1 Count 2 Count 3 Count4 Comments Initials 
A '?I ML! 
B 1£:. 
c 3u 
D ?:>I 
E 32 I 
F 3'f 
G '.?>J.-
H ?? 
A 30 i 

:~ 

B 3?i " l 
c ~J., ! 
D 36 ' I 
A 3b I 
B 31? ' I 
c '38 ~ 

" D 3Li- ! 
A 4-8 l 

" 
B Lj-:;i_ 'I 

" c 4S- \ 
D t;i) 

' 

A si; I 
t)=J 

,, 

B i 
c b4- j 

D lo I I 

' 
A "11- i 

'1 

B :::/- 'f- :1 

'I 

c -=t I ' 

i 
D 'th 
A q1 I 

I 

B IOJ ,j 

c '1X 
' D "lo '· 

A I!::>. 
B l =t ' c I 2_ 

D 'Ill v 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16 @ 1445h 
WO#: 16481 Termination Date: 02-May-16 @ 1445h 
Sample ID: lC_DC1_WS_2016-04-26_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 
0/o v/v (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 31 31 30.0 mean 31.7 

B 38 38 37.0 SD 2.503569 
c 30 30 29.0 CV 7.905061 
D 31 31 30.0 
E 32 32 31.0 
F 34 34 33.0 
G 32 32 31.0 
H 33 33 32.0 

1.5 A 30 30 29.0 
B 33 33 32.0 
c 32 32 31.0 
D 36 36 35.0 

3 A 36 36 35.0 
B 35 35 34.0 
c 38 38 37.0 
D 34 34 33.0 

6 A 48 48 47.0 
B 42 42 41.0 
c 45 45 44.0 
D 50 50 49.0 

11.9 A 55 55 54.0 
B 57 57 56.0 
c 64 64 63.0 
D 61 61 60.0 

23.8 A 77 77 76.0 
B 74 74 73.0 
c 71 71 70.0 
D 76 76 75.0 

47.6 A 91 91 90.0 
B 101 101 100.0 
c 98 98 97.0 
D 90 90 89.0 

95.2 A 112 112 111.0 
B 97 97 96.0 
c 92 92 91.0 
D 98 98 97.0 



CETIS Analytical Report Report Date: 09May-1616:34(p1 of 2) 

16481c I 08-8751-2960 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 12-4845-6960 

Analyzed: 09 May-16 16:34 

Batch ID: 

Start Date: 
15-1304-8365 

29 Apr-16 14:45 

Ending Date: 02 May-16 14:45 

Duration: 72h 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-16 10:50 
Sample Age: 54h (7.5 °C) 

linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 4086018 

Material: 

Source: 

Station: 

Seed 

1236400 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Resamples Exp95% CL 

200 Yes 

Method 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Two-Point Interpolation 

Test Stat Critical P-Value Oecision(a:5o/o) 

Control Trend Mann-Kendall Trend 0.5540 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95o/o UCL 

!CS >95.2 N/A N/A <1.05 NA NA 
IC10 >95.2 N/A N/A <1,05 NA NA 
IC15 >95.2 N/A N/A <1.05 NA NA 

IC20 >95.2 N/A N/A <1.05 NA NA 
IC25 >95.2 N/A N/A <1.05 NA NA 

IC40 >95.2 N/A NIA <1.05 NA NA 
IC50 >95.2 N/A N/A <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect 

0 Negative Control 8 31.63 29 37 0.8851 2.504 7 .92o/o 0.0°/o 
1.5 4 31.75 29 35 1.25 2.5 7.87% -Q.40/o 

3 4 34.75 33 37 0.8539 1.708 4.92% -9.88o/o 
6 4 45.25 41 49 1.75 3.5 7.74% -43.08% 
11.9 4 58.25 54 63 2.016 4.031 6.92% -84.19o/o 
23.8 4 73.5 70 76 1.323 2.646 3.6% -132.4o/o 
47.6 4 94 89 100 2.677 5.354 5.7% -197.2% 
95.2 4 98.75 91 111 4.289 8.578 8.69%1 -212.3% 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep6 Rep 7 Rep 8 
0 Negative Control 30 37 29 30 31 33 31 32 
1.5 29 32 31 35 
3 35 34 37 33 

6 47 41 44 49 
11.9 54 56 63 60 
23.8 76 73 70 75 
47.6 90 100 97 89 
95.2 111 96 91 97 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-4845-6960 Endpoint: Cell Yield 
Analyzed: 09 May-16 16:34 Analysis: Linear Interpolation (lCPIN) 

Graphics 

-----

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

09 May-16 16:34 (p 2 of 2) 

16481c I 08-8751-2960 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

09 May-16 16:34 (p 1 of 2) 
16481c I 08-8751-2960 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 20-4183-5385 
Analyzed: 09 May-1616:34 

Batch ID: 15-1304-8365 

Start Date: 29 Apr-16 14:45 

Ending Date: 02 May-16 14:45 

Duration: 72h 

Sample ID: 00-8128-9240 
Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-1610:50 

Sample Age: 54h (7.5 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C~% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3 
6. 

11.9. 
23.8* 
47.6• 
95.z• 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchnerie!la subcapitata 

Source: Jn-House Culture 

Code: 4086018 
Material: Water Sample 

Source: Teck Coal (TECK COAL) 
Station: LC_DC1_WS_2016-04-26_N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD OF P-Value 

0.04906 2.526 6.436 10 0,9173 
1.227 2.526 6.436 10 0.4373 
5.348 2.526 6.436 10 <0,0001 
10.45 2.526 6.436 10 <0,0001 
16.44 2.526 6.436 10 <0,0001 
24.48 2.526 6.436 10 <0,0001 
26.35 2.526 6.436 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.5540 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

23696.38 
484,625 
24181 

Test 

3385, 197 
17.30803 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

C-0/o Control Type Count Mean 

0 Negative Control 8 31.63 
1.5 4 31.75 
3 4 34.75 
6 4 45.25 
11.9 4 58.25 
23,8 4 73.5 
47.6 4 94 
95.2 4 98.75 

000-469-187-2 

Test Stat 

12.18 
0.9539 

95% LCL 

29.53 
27.77 
32.03 
39.68 
51,84 
69.29 
85.48 
85.1 

OF F Stat 
7 195,6 
28 
35 

Critical P-Value 

18.48 0.0948 
0.9166 0.1386 

95% UCL Median 

33.72 31 
35.73 31.5 
37.47 34,5 
50.82 45.5 
64.66 58 
77.71 74 
102.5 93.5 
112.4 96.5 

CETIS'M v1.8.7.16 

CETIS Version: CETISv1 .8,7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
20.4o/o 3 6 4.243 33.33 

P-Type Decision{a:5%} 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:S0/o) 

<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CVo/o o/oEffect 
29 37 0.8851 7.92%1 0.0% 
29 35 1.25 7.87o/o -0.4% 
33 37 0.8539 4.92% -9.88% 
41 49 1.75 7.74°/o -43.08% 

54 63 2.016 6.92% -84.19o/o 
70 76 1.323 3.6% -132.4% 
89 100 2.677 5.7% -197.2% 
91 111 4.289 8.69% -212.3% 

Analyst:. __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 20-4183-5385 
Analyzed: 09 May-16 16:34 

Cell Yield Detail 

C~% Control Type Rep 1 

0 Negative Control 30 
1.5 29 

3 35 

6 47 

11.9 54 
23.8 76 
47.6 90 
95.2 111 

Graphics 

• 

El 

,, 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Parametric~Contro! vs Treatments 

Rep2 Rep3 Rep4 Reps 

37 29 30 31 

32 31 35 

34 37 33 

41 44 49 

56 63 60 

73 70 75 

100 97 89 

96 91 97 

" 

l 

----·-----------!!l-•>t~~~ ··-

,1.• 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

09 May-1616:34 (p 2 of 2) 

16481c I 08-8751-2960 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep 8 

33 31 32 

• 

•• 

•• • 

., 

Analyst:. __ _ 



Pseudokirchnerie/la subcapitata Summary Sheet 

lb'+8 I 
Start Date: _ _..!.f1y4· a..Vl"-M _,,a:....9.u/-'-1 "-b __ _ 

Set up by: _ __,M""""'LI.,_ _____ _ 
Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

I 

72-h ICSO (95% CL): 34'.o (3i.:2.-:;b.~,)A.A8J}L=hi 

72-h ICSO Reference Toxicant Mean and Range: ,30, g ( l"'j., Y.- '7'.>.i; )M0/L±:n CV(%): ".b .2. 

Test Results: Aloal Growth 

IC25 o/o(v/v\ f95% CD )C\'3,2 
IC50 %fv/v\ (95% CL) /CjS,2-

Reviewed by: Date reviewed: -~fa_o._f,__i~7,_/_(p __ _ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: T<ct- Cccl 
Sample ID: Lt.ll-f~PS'PC WS .:lolb-o'f,),b N 

~Ej 

Work Order No.: I\? l\-S \ 

Setup by: 

Test Date/Time: 

Test Species: 

Ml1 
!4on12q/1b Q llf5\Jh 

I 
Pseudokirchnerie!fa subcapitata 

Culture Date: &p\"l l ;:?.>-/il Age of Culture: 5d Culture Health: 

Culture Count: 1 i:)5CJ 2 1:;0t7 Average: t;t}S' Culture Cell Density (c1}: 

v1 = 220,000 cells/ml x IQ'V ml 

(c1) '9LfS l'lo-+-
= 

cells/ml 
lf:otf-m L. 

Time Zero Counts: 29 2 dd Average: ____ d-_f~--------
No. of Cells/ml: ____ _,,o'--'-1 __,i-"-.l.l'D...::._Lf-____ 1nitial Density: #cells/ml+ 220 µl x 10 µL = OjS '+">" i~llJ J rll L-

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) oH Temo (°C) l°Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control =f,o JS.::; ........ .;-.:;, ;J\;,D \/"" /_ v-

.)3.0 ~..) / 

I. "J =J.2 ;;i.;,o v / ,/ 

:? .. o :::i,~ J3.o v __., I/ ,,,.,.-

b,-" l '1- )3.v I v / / -../' 

\I Ci '' ' llf :;i:;, 0 ./ / / v 
d3. '6 ':/.lo ,;i,3,v ' v / / v 

'i=J.b =i . 'ti JJ.:.> I 
v __., ,/ v 

rt; 1.. 6. '2- J3.u •V 
v 'I ·V v / / 

,,,--u, , , 

Initials 1\1\Ll ~~Ll Mt'! a.. Ir' Mtl Mtl ,<;-, ,,,..., Mt') 
' 

Initial control pH: Well1: 1.v Well2: 1.<> 
Final control pH: Well1: b '6 Well2; 6 8 
Light intensity {lux): 2,/'.14:> Date measured: ay()) dq Ii b 
Instruments: Thermometer + pH meter )... Light meter I 

Sample Description: c\.f'l'.lr ; c:o) OLArl-eJ.1' , s~ 4e VflJ 

Comments: 

Reviewed: 
Date reviewed: __ +fl_c._'(j+-2~~~/+b,_,/k~--

Version 1.2; Modified October21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

"'Tuel:'.. cocJ Start Date/Time: ----'-'A+fr:i=!-"f)~Cj~/+-16=-"'-'Q:-'-1Lj-~::z~v=rb ___ _ 
I blf'g I Termination Date: _ __,_ty .... •)2'-"W-"l--":L""-/_,_1=6_,.(?___,1'--'Ltt;O'-""_,_ki~---

Sample ID: .L 11c·_ Ff<ru£Je w:3 .,,01b o<IM~est set up by: ____ 1----"·u.· ""I.::,__ ______ _ 
~c J %(v/v) FQDSJX:. \;'IS .lOlb·Dlf-)b 

Concentration Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
Control A ~i M\'.'.J 

B ?5 , 

c ~o 

D ?, 1 
E 2. ~ 
F 3i 
G 31µ 
H 3t; 
A 3~ 
B 3i.f... 

I. Si c 3 ll I 
D 33 
A "ts 

3.o B 'tJ... 
c !;3 
D i+--=r 
A ".:/-0 

b:o 
B io I 
c lo:? 
D 0't 
A 7:< 

Ii q B :;l.j.. 
c S"1-
D 8c 
A 86 
B <'.Jo 

c??i.8 c &+ 
D 8D 
A £10 
B 83 

Lff,b c \0).. 
D 'l '-+ 
A q2 

0~.2- B g'-) 
c l.fb 
D Ir lo 

Comments: 

Reviewed by: Date Reviewed: MCt<:j "l '1 U (,, 
---~-+-,~;H-~---~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16 @ 1450h 
WO#: 16481 Termination Date: 02-May-16 @ 1450h 
Sample ID: LC FRDSDC WS 2016-04-26 N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

% v/v (x 10~ (x 10
4
) (x 10

4
) (X 10~ (x 10~ (x 10~ 

cell/ml 
Control A 31 31 30.0 mean 31.5 

B 35 35 34.0 SD 2.618615 
c 30 30 29.0 CV 8.301084 
D 33 33 32.0 
E 29 29 28.0 
F 31 31 30.0 
G 36 36 35.0 
H 35 35 34.0 

1.5 A 35 35 34.0 
B 34 34 33.0 
c 38 38 37.0 
D 33 33 32.0 

3 A 45 45 44.0 
B 42 42 41.0 
c 53 53 52.0 
D 47 47 46.0 

6 A 70 70 69.0 
B 61 61 60.0 
c 63 63 62.0 
D 67 67 66.0 

11.9 A 72 72 71.0 
B 74 74 73.0 
c 82 82 81.0 
D 80 80 79.0 

23.8 A 86 86 85.0 
B 90 90 89.0 
c 84 84 83.0 
D 80 80 79.0 

47.6 A 90 90 89.0 
B 88 88 87.0 
c 102 102 101.0 
D 94 94 93.0 

95.2 A 92 92 91.0 
B 83 83 82.0 
c 90 90 89.0 
D 86 86 85.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-8232-9799 Endpoint: 
Analyzed: 11 May-1610:20 Analysis: 

Batch ID: 

Start Date: 

12-2121-6828 

29 Apr-16 14:50 

Ending Date: 02 May-16 14:50 

Duration: 72h 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-16 10:50 

Sample Age: 54h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 
Source: 

Station: 

Seed 

1791725 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 31.5 
1.5 4 34 
3 4 45.75 
6 4 64.25 
11.9 4 76 
23.8 4 84 
47.6 4 92.5 
95.2 4 86.75 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 
0 Negative Control 30 34 
1.5 34 33 
3 44 41 
6 69 60 
11.9 71 73 
23.8 85 89 
47.6 89 87 
95.2 91 82 

000-469-187-1 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

2CF7094A 

Water Sample 
Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Report Date: 

Test Code: 

11 May-1610:20(p1 of 2) 

16481 e I 06-5380-5689 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coat 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

0.7232 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV0/o %Effect 

28 35 0.9258 2.619 8.31% O.Oo/o 
32 37 1.08 2.16 6.35%) -7.94% 
41 52 2.323 4.646 10.15% -45.24o/I) 
60 69 2.016 4.031 6.27% -104.0% 
71 81 2.38 4.761 6.26%1 -141.3% 
79 89 2.082 4.163 4.96% -166.71)/o 
87 101 3.096 6.191 6.69% -193.7%1 
82 91 2.016 4.031 4.651)/o -175.4% 

Rep3 Rep4 Reps Rep6 Rep 7 Reps 
29 32 28 30 35 34 
37 32 

52 46 

62 66 

81 79 

83 79 

101 93 

89 85 

CETIS'M v1.8.7.16 Analyst __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-8232-9799 
Analyzed: 11 May-16 10:20 

Graphics 

000-469-187-1 

.; 

... -

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

ID !00 

CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

11May-1610:20(p2of 2) 
16481 e I 06-5380-5689 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ oA JC<>tc_ 
· ~Uw zc,/(v_ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-7659-1513 

Analyzed: 11 May-1610:20 

Batch ID: 12-2121-6828 

Start Date: 29 Apr-16 14:50 

Ending Date: 02 May-16 14:50 

Duration: 72h 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-1610:50 

Sample Age: 54h (8 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C¥0/o 
Negative Control 1.5 

Auxiliary Tests 

Attribute 

3• 
5• 
11.9• 

23.8* 
47.6' 

95.2* 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

2CF7094A 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC FRDSDC WS 2016-04-26 N 

Alt Hyp Trials Seed 

C <T NA NA 

Test Stat Critical MSD DF P-Value 

1.008 2.526 6.265 10 0.5472 

5.746 2.526 6.265 10 <0.0001 

13.21 2.526 6.265 10 <0.0001 

17.94 2.526 6.265 10 <0.0001 

21.17 2.526 6.265 10 <0.0001 

24.6 2.526 6.265 10 <0.0001 

22.28 2.526 6.265 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kenda!! Trend 0.7232 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

20484.39 

459.25 

20943.64 

2926.341 

16.40178 

Distributional Tests 

Attribute Test 
Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 

0 Negative Control 8 31.5 
1.5 4 34 
3 4 45.75 
6 4 64.25 
11.9 4 76 
23.8 4 84 
47.6 4 92.5 
95.2 4 86.75 

000-469-187-1 

Test Stat 

4.86 

0.964 

95% LCL 

29.31 

30.56 

38.36 

57.84 

68.42 

77.38 

82.65 

80.34 

DF F Stat 

7 178.4 

28 

35 

Critical P-Value 
18.48 0.6771 

0.9166 0.2840 

95% UCL Median 

33.69 31 

37.44 33.5 

53.14 45 

70.66 64 

83.58 76 

90.62 84 

102.4 91 

93.16 87 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11 May-16 10:20 (p 1 of 2) 

16481 e I 06-5380-5689 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
19.9% 1.5 3 2.121 66.67 

P-Type Decision(a:5%) 
GDF Non-Significant Effect 
GDF Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

Decision{a:So/<1) 
Non-significant Trend in Controls 

P-Value Decision(a:5o/o} 
<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% %Effect 

28 35 0.9258 8.31% 0.0% 
32 37 1.08 6.35% -7.94°/o 
41 52 2.323 10.15°/o -45.24% 
60 69 2.016 6.27% -104.0% 
71 81 2.38 6.26% -141.3% 
79 89 2.082 4.96% -166.7% 
87 101 3.096 6.69% -193.7% 

82 91 2.016 4.65% -175.4% 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 11 May-1610:20(p2of 2) 

Test Code: 16481e I 06-5380-5689 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-7659-1513 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 11 May-1610:20 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 

0 Negative Control 30 34 29 32 28 30 35 34 

1.5 34 33 37 32 

3 44 41 52 46 

6 69 60 62 66 
11.9 71 73 81 79 
23.8 85 89 83 79 
47.6 89 87 101 93 
95.2 91 82 89 85 
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Pseudokirchnerie/fa subcapitata Summary Sheet 

Client: le0\'.. CocJ 
Work Order No.: 

Sample Information: 

Sample JD: \..t DtDS WS 2ollo-Ol\-)~ ~ 
Sample Date: Ayv11 ;;i::r/t6 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution JD: 
Date Initiated: 

I 

72-h IC50 (95% CL): 31.f.o (3i.:i-:i,b,b)M0/L.'.?ti 

Start Date: _.uftjl*. V''--'\'-";)'-'1'-'-/.._,,1 l,'----
Set up by:_--11\AYJ.bl;J"'--------

72-h IC50 Reference Toxicant Mean and Range: 3o, I? ( 1-=j-.'f- "%>,S-)M9/L1JJ CV{%): ':bl 

Test Results: Alaal Growth 

IC25 %(v/v) (95% CL) "/C\S .2 
IC50 %(v/v) (95% CU /Cit;,1-

Reviewed by: Date reviewed: __ k_l-1-2-'~+/-'--IJo __ 

Version 1.1; Modified October21, 2014 Nautilus Environmental Company Inc. 



Client: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

1eo\<, touJ setup by: 

Sample ID: l.-G~"DcD~ w~ J.Ol\o-04--:26.iJ TestDate/Time: 

Work Order No.: l iot.\-8 l Test Species: Pseudokirchnerielfa subcapitata 

Culture Date: lj ?VJ) :;i.} /1 b Age of Culture: 3d Culture Health: 

Culture Count: 1 1:)'2$ 2 535 Average: !;d5 Culture Cell Density (c1): 

v1 = 220,000 cells/ml x loo ml 
= !.\-. 0 If ml,.. 

cells/ml 

Time Zero Counts: Average: ___ cc..;J_I ________ _ 

No. of Cells/ml: -----"':?'-'-\ "-f-~\_o_cr_· ___ Initial Density: "'#-"ce"'l"'ls/"'m"'L'-'+-"2=-20'-'µ=L'-'x'-'1cc..O "'µLo..= ___ q'-'t;'-1..\-_S--'--{ .e i lJ / JVl L . 
Concentration Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
0/o(v/v) DH Temp (°C ('CJ 

0 h Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

-=f ,o ~.v '..lS . ..J ~ '.) )S.o / ./ v 
"'°' '™o v 

t t; =J.2 ,JJ \) I \./' / / ,._,,.---

3.o ::i. 0 J2,,'CI )\ v / / .......... 

fo,v ::i ;J, ;!3.0 v / / -./" 

11.g -=-). 'f- }3.v v / / ~ 

~) i "''. :J,G J3.u v' / / .,__,/ 

4-1.b i.=f- J?i v ,./' / '/ 
~ I 

.. 
' qr- l. "}, =t.q ()3 0 \V ,/ ,iJ './ .,,..,..- / // ,../' 

Initials lv\tl 1\1\ ll Mtl f" I>- ~\ll Mtl ,(!-. ih i\;~ ri 
Initial control pH: Well 1: 1.v Well2: :;:; 'D 

Final control pH: Well1: b 2 Well2: b.g 
Light intensity (lux): 3~go Date measured: fruvil dq;/b 

± I 
Instruments: Thermometer pH meter 

.)..-
Light meter I 

Comments: 

Reviewed: Date reviewed: __ A_1-+-Z_'f+/_ffa __ _ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company !nc. 



Client: 

Work Order#: 
Sample ID: 

%1v/v) 
Concentration 

Control 

1. c; 

., 
0,0 

b,o 

\l.~ 

J?.~ 

tt1.{J 

qfj ,2.:. 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Jfci< CocJ Start Date/Time: ;\ 0. b 9 lso0h 
Jlo'1'8 \ Termination Date: IJ10v ) 16 t;;cO~~ 

LC1Dt:R5 \<'! s :i.o\\,-D'f-2b /\J Test set up by: _--"""""-l------------

''"' ' 

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A J,lj 11:1 L I 
B 32 
c 3o 
D 31 
E 3'f 
F ::.o 
G 32-
H '.3'7 
A 32 
B 3"? 
c 35 
D 'to 
A '-1-'S 
B 1+3 
c 40 . 

D lfs-
A l:;'f 
B 50 
c r.:;8 
D y..q 
A 'b3 
B 55 
c b'-f 
D 1o I 
A qy 
B go 
c qJ... 
D Cjo 

A qg 
B ll:i... 
c l>O 
D ll/., 
A II b 
B lio 
c I ;)/i 
D j;;Jcf- , 

---"0_Gic_·=---- · Date Reviewed: ___ ){~IL-IT--'Z'f'+p"-llo ______ _ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start DateiTime: 29-Apr-16@ 1500h 

WO#: 16481 Termination Date: 02-May-16@ 1500h 
Sample ID: LC DCDS WS 2016-04-26 N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

% v/v (x 10
4

) (x 104
) (x 10

4
) (x 10

4
) (x 104

) (x 10
4

) 

cell/ml 
Control A 39 39 38.0 mean 31.9 

B 32 32 31.0 SD 3.044316 

c 30 30 29.0 CV 9.537194 

D 31 31 30.0 
E 34 34 33.0 
F 30 30 29.0 
G 32 32 31.0 
H 35 35 34.0 

1.5 A 38 38 37.0 
B 35 35 34.0 
c 35 35 34.0 
D 40 40 39.0 

3 A 45 45 44.0 
B 43 43 42.0 
c 40 40 39.0 
D 45 45 44.0 

6 A 54 54 53.0 
B 50 50 49.0 
c 58 58 57.0 
D 49 49 48.0 

11.9 A 63 63 62.0 
B 55 55 54.0 
c 64 64 63.0 
D 61 61 60.0 

23.8 A 97 97 96.0 
B 90 90 89.0 
c 92 92 91.0 
D 90 90 89.0 

47.6 A 98 98 97.0 
B 112 112 111.0 
c 120 120 119.0 
D 116 116 115.0 

95.2 A 116 116 115.0 
B 110 110 109.0 
c 128 128 127.0 
D 124 124 123.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-6490-0139 Endpoint: 
Analyzed: 11 May-16 10:16 Analysis: 

Batch ID: 

Start Date: 

11-0367-9767 

29 Apr-16 15:00 

Ending Date: 02 May-1615:00 

Duration: 72h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-1610:50 

Sample Age: 55h (6 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1740523 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 
IC5 >95.2 · NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 31.88 
1.5 4 36 
3 4 42.25 
6 4 51.75 
11.9 4 59.75 
23.8 4 91.25 
47.6 4 110.5 
95.2 4 118.5 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 38 31 
1.5 37 34 
3 44 42 
6 53 49 
11.9 62 54 
23.8 96 89 
47.6 97 111 
95.2 115 109 

000-469-187-1 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 

In-House Culture 

5275CDA4 

Water Sample 

Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Report Date: 

Test Code: 

11 May-1610:17 (p 1 of 2) 

16481d I 07-5413-5710 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5o/o) 

0.9061 Non-significant Trend in Controls 

95°/o LCL 95% UCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 
29 38 1.076 3.044 9.55% 0.0%i 
34 39 1.225 2.449 6.8% -12.94o/(l 
39 44 1.181 2.363 5.59(1/(l -32.55(1/(l 
48 57 2.056 4.113 7.95% -62.35% 
54 63 2.016 4.031 6.75% -87.45% 
89 96 1.652 3.304 3.62% -186.3% 
97 119 4.787 9.574 8.66%1 -246.7(1/o 
109 127 4.031 8.062 6.8(1/o -271.8% 

Rep3 Rep4 Rep5 Reps Rep 7 Rep 8 
29 30 33 29 31 34 
34 39 

39 44 

57 48 

63 60 

91 89 
119 115 
127 123 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-6490-0139 Endpoint: Cell Yield 
Analyzed: 11May-1610:16 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

11 May-1610:17(p2of 2) 
16481d I 07-5413-5710 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 02-9746-8591 

Analyzed: 11 May-1610:16 

Batch ID: 11-0367-9767 

Start Date: 29 Apr-16 15:00 

Ending Date: 02 May-1615:00 

Duration: 72h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-1610:50 

Sample Age: 55h (6 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

Auxiliary Tests 

Attribute 

3• 
5• 
11.9• 

23.8* 
47.6• 

95.2· 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

5275CDA4 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC DCDS WS 2016-04-26 N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF 

1.345 2.526 7.745 10 

P-Value 

0.3801 

3.384 2.526 7.745 10 0.0068 

6.482 2.526 7.745 10 <0.0001 

9.092 2.526 7.745 10 <0.0001 

19.37 2.526 7.745 10 <0.0001 

25.64 2.526 7.745 10 <0.0001 

28.25 2.526 7.745 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.9061 

ANOVA Table 

Source Sum Squares Mean Square 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

37454.88 

701.875 

38156.75 

Test 

5350.696 

25.06697 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

C-0/o Control Type Count Mean 

0 Negative Control 8 31.88 
1.5 4 36 
3 4 42.25 
6 4 51.75 
11.9 4 59.75 
23.8 4 91.25 
47.6 4 110.5 
95.2 4 118.5 

000-469-187-1 

Test Stat 

12.53 

0.958 

95% LCL 

29.33 

32.1 

38.49 

45.21 

53.34 

85.99 

95.27 

105.7 

DF F Stat 

7 213.5 
28 

35 

Critical P-Value 

18.48 0.0844 

0.9166 0.1860 

95% UCL Median 

34.42 31 

39.9 35.5 

46.01 43 

58.29 51 

66.16 61 
96.51 90 

125.7 113 

131.3 119 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11 May-1610:17(p1of2) 

16481d I 07-5413-5710 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

24.3% 1.5 3 2.121 66.67 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

No'n-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision( a: 1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV0/o 0/oEffect 

29 38 1.076 9.55% 0.0°/o 
34 39 1.225 6.8% -12.94°/o 

39 44 1.181 5.59°/o -32.55% 

48 57 2.056 7.95% -62.35% 

54 63 2.016 6.75% -87.45% 

89 96 1.652 3.62°/o -186.3% 

97 119 4.787 8.66% -246.7% 
109 127 4.031 6.8% -271.8% 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 02-9746-8591 Endpoint: Cell Yield 
Analyzed: 11 May-1610:16 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps 
0 Negative Control 38 31 29 30 33 
1.5 37 34 34 39 
3 44 42 39 44 
6 53 49 57 48 
11.9 62 54 63 60 
23.8 96 89 91 89 
47.6 97 111 119 115 
95.2 115 109 127 123 

Graphics 
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.. 

000-469-187-1 CETIS'" v1.8.7.16 

• 
0,0 

Report Date: 
Test Code: 

11 May-1610:17 (p 2 of 2) 

16481d I 07-5413-5710 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep 7 Rep8 

29 31 34 

• • 

• • 

• 

• 

·M .o,; o.O 

..... l<I .. 

Analyst: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: 

Start Date: _.!'.\tf.'1:'.'.£!:!..:.Vll~Ji"-'-L;1.J-'J la12.----,--
Set up by: ___ ..JM:.Llbt:rd------

Sample Information: 

Sample ID: lC. -\..ClQ_ WS- 2.o \ l.-O't-)t;_('-l 

Sample Date: 

Date Received: 
f\-gv\ I J.'t /1 b 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): . d 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 3D11:i ( 11-i'f- ~.i:;);1<19/L}rl CV(%): '32.. 

Test Results: Alna! Growth 

IC25 %!v/v\ !95% CU >C\CJ .2 
IC50 %1v/vl (95% CU /yt;)< 2-

Reviewed by: /, a.'1 i1!r Date reviewed: __ r_L_i.,___,_(!__I? __ _ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company !nc, 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/o(v/v) 

Control 

I. "'i 
3:;:;; 
b,a 

1 l.{j 
;>1.'3 
lfJ. 6 
qt,,2. 

Initials 

Initial control pH: 

Final control pH: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

]{cl Cvcu\ 
i.-<-Lct:;;.-W LJ.01b -o·-t-}S-N 

\lQY,S I 
Age of Culture: 

Average: 

v1 = 220,000cells/ml x j()\) ml 

(c1) GlfJ )( tO't 

ao 

Setup by: ML1 
Test Date/Time: fh('o j 2q /i !c P I 7Dl:J ki 
Test Species: Pseudokirchnerief/a subcapitata 

Culture Health: 

Culture Cell Density (c1): \:;j'ft; y:. I D '+ c.e). i> / f1r\ L . 
= *·'0~0\ [, cells/ml 

Average: ____ ..Q._!( _______ _ 

---~J~J~f<.~]_D_'+-_____ lnitial Density: #cells/ml+ 220 µL x 10 µL = 9s'+'S relG/1YJL 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

pH Temp (°C f'C\ 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

=J,V J-3. 0 )t;,,-0 1 . .6'<""' 'l<> I<> )(;; D V' / ~· ,/ 

g.. I J.7.-o ,_/" 

------
/ --

:::r.? d~."O ....... / / .v' 
. 

=i. ?J J3.o ,,.... / . ........--

:r.+ :J3c v ·--- / ./ 

;;Jo ' 
::i' (,, ,_/ / / ,_/ 

=i. 9; .J:?..1> I I 
v / / v-

5. 2- d3,o Jt / 
"' ./ / / ./ c.· .., 

Mp Ml°1 Mn ~ /'r- Mtl fl!d.5 !"" !).... lr\11 

Well1: -:::i ,0 We112: c::i. 0 

Well 1: b.% Well2: b 3 
Light intensity (lux): 3 b-,i}o Date measured: frpVJ I d'] .Ji 6 
Instruments: Thermometer i,f pH meter ;)- Light meter I 

Comments: 

Reviewed: Date reviewed: __ _c_fl_,-+-_2_tr,_
1
1-Az.:f> __ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company !nc. 



Client: 

Work Order#: 
Sample ID: 

%(v/v) 
Concentration 

Control 

I, t) 

3.o 

b,? 

11.q 

J:, g 

11-=J- b 

~s:2 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

fpajc C~ Start Dateffime: JfPnl ;;;Ci/J1oj2 1$0:sh 
\ ~ 'f 2 I Termination Date: U 0j .:l /J b (.7 l S Os Ii 

Le.LC;_ \J\) s_ J-011>- cL[-}<>:_.rJ Test set up by: ___ .-"'-lv\L'"'-<'-----------

Rec Count 1 Count2 Count 3 Count 4 Comments Initials 
A ..; lo ~\1' 

B 3.:2 
c ?'f 
D 8o 
E 32 
F '?I 
G ?I 
H 7\'.> 
A If I 
B ll-'1 
c 'tl-
D Lf-C) 
A w5' 
B ??-
c " 8 
D 5lf 
A lei.? 
B tp-=r 
c :p_ 
D Ip]_ ! 
A 1-b 
B 88 
c YD 
D 81:, 
A Gf O 

B 102 
c cs I 
D ( 2-

A ( c, 
B c3 
c t::} 

D IOI 
A 8' I 
B l-) if 
c Kb 
D s+ ,/ 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16 @ 1505h 
WO#: 16481 Termination Date: 02-May-16 @ 1505h 
Sample ID: lC_lC5_WS_2016-04-25_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

% v/v (x 104) (x 10~ (x 10~ (X 104
) (x 10~ (x 10~ 

cell/ml 
Control A 36 36 35.0 mean 31.8 

B 32 32 31.0 SD 2.31455 
c 34 34 33.0 CV 7.2795 
D 30 30 29.0 
E 32 32 31.0 
F 31 31 30.0 
G 31 31 30.0 
H 36 36 35.0 

1.5 A 41 41 40.0 
B 49 49 48.0 
c 47 47 46.0 
D 49 49 48.0 

3 A 65 65 64.0 
B 57 57 56.0 
c 68 68 67.0 
D 54 54 53.0 

6 A 66 66 65.0 
B 67 67 66.0 
c 72 72 71.0 
D 62 62 61.0 

11.9 A 76 76 75.0 
B 88 88 87.0 
c 90 90 89.0 
D 86 86 85.0 

23.8 A 90 90 89.0 
B 102 102 101.0 
c 95 95 94.0 
D 92 92 91.0 

47.6 A 95 95 94.0 
B 93 93 92.0 
c 97 97 96.0 
D 101 101 100.0 

95.2 A 81 81 80.0 
B 94 94 93.0 
c 86 86 85.0 
D 84 84 83.0 



CETIS Analytical Report Report Date: 09May-1616:27(p1of2) 

16481a 118-4614-7010 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 13-9666-5271 

Analyzed: 09 May-16 16:26 

Batch ID: 

Start Date: 

17-8192-7362 

29 Apr-16 15:05 

Ending Date: 02 May-1615:05 

Duration: 72h 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-1610:50 

Sample Age: 56h (6.6 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICP!N) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchnerie11a subcapitata 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

Seed 

199506 

6E885F68 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Resamples Exp95% CL 

200 Yes 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Method 

Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:So/o) 

Control Trend Mann-Kenda!! Trend 0.4188 Non-significant Trend in Controls 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 95% LCL 95o/o UCL 

IC5 >95.2 NIA N/A <1.05 NA NA 

IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 

IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 N/A NIA <1.05 NA NA 
IC40 >95.2 NIA N/A <1.05 NA NA 
IC50 >95.2 NIA N/A <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect 

0 Negative Control 8 31.75 29 35 0.8183 2.315 7 .29°/o 0.0% 
1.5 4 45.5 40 48 1.893 3.786 8.32% -43.31% 
3 4 60 53 67 3.291 6.583 10.97% -88.98% 
6 4 65.75 61 71 2.056 4.113 6.26% -107.1o/o 
11.9 4 84 75 89 3.109 6.218 7.4°/o -164.6o/o 
23.8 4 93.75 89 101 2.626 5.252 5.6°/o -195,3o/o 
47.6 4 95.5 92 100 1.708 3.416 3.58% -200.8% 
95.2 4 85.25 80 93 2.78 5.56 6.52% -168.5% 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Reps 
0 Negative Control 35 31 33 29 31 30 30 35 
1.5 40 48 46 48 
3 64 56 67 53 
6 65 66 71 61 
11.9 75 87 89 85 
23.8 89 101 94 91 
47.6 94 92 96 100 
95.2 80 93 85 83 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-9666-5271 Endpoint: Cell Yield 
Analyzed: 09 May-1616:26 Analysis: Linear Interpolation {ICPIN) 

Graphics 

-------·---

' . 
! 

000-469-187-2 

" , 

• 

\ 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

09 May-1616:27 (p 2 of 2) 

16481a j 18-4614-7010 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: J&lt_ 
Lin .•. ?t.,f/L 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 20-9709-2805 
Analyzed: 09 May-1616:26 

Batch ID: 17-8192-7362 

Start Date: 29 Apr-16 15:05 

Ending Date: 02 May-16 15:05 

Duration: 72h 

Sample ID: 18-5443-1080 
Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 56h (6.6 'C) 

Data Transform 

Untransformed 

Zeta 
NA 

Dunnett Multiple Comparison Test 

Control 

Negative Control 

Auxiliary Tests 

Attribute 

VS C-% 

1.5* 

3' 
6' 
11.9* 

23.8' 
47.6* 

95.2' 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

Source: 
Station: 

In-House Culture 

6E885F68 
Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

4.901 2.526 7.088 10 0.0001 
10.07 2.526 7.088 10 <0.0001 
12.12 2.526 7.088 10 <0.0001 
18.62 2.526 7.088 10 <0.0001 
22.1 2.526 7.088 10 <0.0001 
22.72 2.526 7.088 10 <0.0001 
19.07 2.526 7.088 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendal! Trend 0.4188 

ANOVATable 

Source Sum Squares Mean Square 

Between 

Error 

Tota! 

20549 
587.75 
21136.75 

2935.572 
20.99107 

Distributional Tests 

Attribute Test 

Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 

0 Negative Control 8 31.75 
1.5 4 45.5 
3 4 60 
6 4 65.75 
11.9 4 84 
23.8 4 93.75 
47.6 4 95.5 
95.2 4 85.25 

000-469-187-2 

Test Stat 

6.384 
0.9876 

95°/o LCL 

29.81 
39.48 
49.53 
59.21 
74.11 
85.39 
90.06 
76.4 

DF F Stat 
7 139.8 
28 
35 

Critical P-Value 

18.48 0.4957 
0.9166 0.9512 

95% UCL Median 

33.69 31 
51.52 47 
70.47 60 
72.29 65.5 
93.89 86 
102.1 92.5 
100.9 95 
94.1 84 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

09 May-1616:27 (p 1 of 2) 
16481a I 18-4614-7010 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 
Project: 

PMSD NOEL LOEL TOEL 

22.3o/IJ <1.5 1.5 NA 

P-Type Decision(a:5o/o) 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{a:5°/o) 

Non-significant Trend in Controls 

P-Value Decision(a:So/o) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CV% 

29 35 0.8183 7.29o/o 

40 48 1.893 8.32o/o 

53 67 3.291 10.97o/o 

61 71 2.056 6.26% 

75 89 3.109 7.4% 

89 101 2.626 5.6% 

92 100 1.708 3.58% 

80 93 2.78 6.52% 

TU 
>66.67 

%Effect 

0.0% 

-43.31 Ofo 

-88.98% 

-107.1°/o 

-164.6% 

-195.3% 

-200.8%., 

-168.5% 

Analyst: __ _ QA: 



000-469-187-2 CETIS'" v1.8.7.16 Analyst:. __ _ 



Pseudokirchnerielfa subcapitata Summary Sheet 

l\o'-\-2 I 
Start Date: --J:\.fh1¥-l. Yl:.!J~-'[}~9"-'/C.J.I ""'-\, __ _ 
Set up by: _ _.!l\)\l!.l.!.l::fd-____ _ 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: LCW!P_D\H~WS 2oi\,D't:l.'LtJ 

Sample Date: 11£Yil iJt//'b 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 
I 

72-h IC50 (95% CL): 34-.o ( 31.:i- ?:>b.b)AJ13/L =!:ti 

72-h IC50 Reference Toxicant Mean and Range: 3D,l:j ( 11-,'f- :Y.i,t;)M0/L};n CV(%): '32-

Test Results: Alaal Growth 

IC25 %(v/vl 195% CU 1""·1- ( ic}-\-C\- 3:i. b) 
IC50 %1vM 195% CU /C\S.2 

Reviewed by: Date reviewed: __ M_ry--J-_i_~f..-j_ffo __ 

Version 1. 1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 
0/o(v/v) 

Control 

l, s 
30 
0,o 
II q 
J' 'li ?. 

'-\=l,6 

~11 2... 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Ire IL CoC<J setup by: _ _.,M_,_,1 t\"'------
LL 11<T1::: _Q v\'L \'Ii S_'.:10 1 btl'+2'J: l\J 

llo'i8l 
Test Date/Time: Aoo1 2q6i, e 1':7 is b 

I 
Pseudokirchnerielfa subcapitata Test Species: 

Age of Culture: =Jd Culture Health: 

Average: *Jl\-5 Culture Cell Density (c1}: 

v1 = 220,000 cells/ml x I t5\) ml 1.\-.olfmL = 
(c1) t:j lf1; J( IL'~ cells/ml 

Average:---~~"'--'-'--------
C\ '7'111 c.e\ ~I 11l L. 

1 00 2 &> 
___ _:;;>:_:_! _:_'f-_l;_D;_'-l' ______ lnitial Density: #cells/ml+ 220 µL x 10 µL = 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

nH Temo (°C ('C\ 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

=t. 0 ;i;;i 0 ;:2 s -0 
- !) ""'. ·'16\"' )t)e> v / / v 

1.'.1.. JJo v / '/ (../' 

=t.lf ;i3o / / /' v 
'CJ.") J.3.v v / ,/ 

[...--

:r.i .J?>. 'D v / / v 
3.o ;>3, D v / / c/ 

8.2- ;J?, . "' I , v / / ~ 

2 '?, ()' D ::> ' 
\!,/ ,! 'I 

I 
,1, v / ._,./ 

/ 

Mi.1 11\~n Mtl h ~.~ \-J llM'l n~b ~ ,..-- Mh 
Initial control pH: Well 1: ____ ':/...L;.._O ___ _ Well 2: __ ~i~,'O--

Well 2: __ _:b::._._s __ Final control pH: Well 1: ___ _;clo_._ 2 __ _ 
Light intensity (lux,"):c_ __ _,,3"-".:/-'-::tV'-""'------- Date measured: 

Instruments: Thermom"'et"'er ___ ±-'--- pH meter ;;)- Light meter f 

Comments: 

Reviewed: Date reviewed: __ M_t«j_,__l_,_]_,,,,,A?J'-----
/ I 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

r. r; 

3o 

b.o 

II 0 

J?- & 

•+-=t' b 

°JS,2 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Tfc,js:: CocJ Start Date/Time: (Jp1 ~qAtf? jSISh 
!vil+8 I Termination Date: fJDu,) ;;i./t t, (" 11;:; IS h 

LC - 111!1 p,01,n _HL20 1wt1~~;[.est set up by: _ _,_,! _,_,[::"'---------------

Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A ?'t Mu 
B 33 
c 3i 
D 3~ 
E '31-
F 3?. 
G oio 
H ?3 
A =i lo 
B =f I 
c =r '-/-
D ~3 
A ";f Y-
B =iCJ 
c /{lj 
D 8D 
A Y'f-
B 82 
c I {)l) 
D lj2, 
A 113 
B 1o,6 
c 11 I 
D I ()1) 

A 158 
B 155 
c q3 
D 81:, 
A 73 
B =n-
c -ft;;; 
D ~I 

A 13 
B >o 
c 1"' 
D >o v 

Date Reviewed: ;0ct'1 Z 1 j h 
~~-'--1-1~7µ=--~~~~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16@ 1515h 
WO#: 16481 Termination Date: 02-May-16@ 1515h 
Sample ID: lC_WTF _OUT_WS_20160427 _N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count3 Count 4 Mean Cell Yield 9545.455 

% v/v (x 104
) (X 104

) (x 104
) (x 104

) (x 104
) (x 10

4
) 

cell/ml 
Control A 34 34 33.0 mean 32.5 

B 33 33 32.0 SD 2.070197 
c 31 31 30.0 CV 6.36094 
D 32 32 31.0 
E 37 37 36.0 
F 32 32 31.0 
G 36 36 35.0 
H 33 33 32.0 

1.5 A 76 76 75.0 
B 71 71 70.0 
c 74 74 73.0 
D 73 73 72.0 

3 A 74 74 73.0 
B 79 79 78.0 
c 89 89 88.0 
D 80 80 79.0 

6 A 94 94 93.0 
B 82 82 81.0 
c 100 100 99.0 
D 98 98 97.0 

11.9 A 113 113 112.0 
B 106 106 105.0 
c 111 111 110.0 
D 100 100 99.0 

23.8 A 88 88 87.0 
B 85 85 84.0 
c 93 93 92.0 
D 86 86 85.0 

47.6 A 73 73 72.0 
B 77 77 76.0 
c 75 75 74.0 
D 71 71 70.0 

95.2 A 23 23 22.0 
B 20 20 19.0 
c 19 19 18.0 
D 20 20 19.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-3238-2829 Endpoint: 

Analyzed: 11 May-16 10:24 Analysis: 

Batch ID: 

Start Date: 

15-6046-3108 

29 Apr-1615:15 

Ending Date: 02 May-16 15:15 

Duration: 72h 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-16 10:50 

Sample Age: 54h (10.2 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1464867 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 39.36 29.75 53.71 2.541 
IC10 49.13 45.07 51.66 2.036 
IC15 51.7 48.99 54.11 1.934 
IC20 54.4 51.81 56.73 1.838 
IC25 57.25 54.82 59.64 1.747 
IC40 66.68 64.74 68.9 1.5 
IC50 73.81 71.72 76.33 1.355 

Cell Yield Summary 

C-o/o Control Type Count Mean 
0 Negative Control 8 32.5 
1.5 4 72.5 
3 4 79.5 
6 4 92.5 
11.9 4 106.5 
23.8 4 87 
47.6 4 73 
95.2 4 19.5 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 
0 Negative Control 33 32 

1.5 75 70 
3 73 78 

6 93 81 
11.9 112 105 

23.8 87 84 
47.6 72 76 
95.2 22 19 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 1/RM/25 

Pseudokirchnerie!!a subcapitata 

In-House Culture 

20788483 

Water Sample 
Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

Report Date: 

Test Code: 

11 May-1610:24 (p 1 of 2) 

16481! 116-3512-6560 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95o/o CL Method 

200 Yes Two-Point lriterpolation 

Test Stat Critical P-Value Decision{a:5o/o) 

1.0000 Non-significant Trend in Controls 

95o/o LCL 95% UCL 

1.862 3.361 

1.936 2.219 

1.848 2.041 

1.763 1.93 
1.677 1.824 

1.451 1.545 

1.31 1.394 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
30 36 0.7319 2.07 6.37°/o O.Oo/(l 
70 75 1.041 2.082 2.87% -123.1o/o 
73 88 3.122 6.245 7.86°/o -144.6% 
81 99 4.031 8.062 8.72°/o -184.6°/o 
99 112 2.901 5.802 5.45% -227. 7°/o 
84 92 1.78 3.559 4.09% -167.?o/o 
70 76 1.291 2.582 3.54°/o -124.6% 
18 22 0.866 1.732 8.88°/o 40.0% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 

30 31 36 31 35 32 

73 72 

88 79 

99 97 

110 99 

92 85 

74 70 

18 19 

CETIS™ v1.8.7.16 Analyst: __ _ J(Jtt 
QA Mt«-i 2'1 //b 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-3238-2829 
Analyzed: 11 May-1610:24 

Graphics 

'" 

" ' 

! ' . 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICP!N) 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

11 May-1610:24(p2of 2) 
164811 [ 16-3512-6560 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-6106-1758 

Analyzed: 11 May-1610:28 

Batch ID: 

Start Date: 

03-5692-5427 

29 Apr-16 15:15 

Ending Date: 02 May-16 15:15 

Duration: 72h 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-16 10:50 

Sample Age: 54h (10.2 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1056879 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 
IC5 50.68 N/A 53.54 1.973 
IC10 55.48 48.37 59.72 1.803 
IC15 60.72 53.85 66.74 1.647 
IC20 66.45 59.58 74.27 1.505 
IC25 72.71 64.87 82.61 1.375 
IC40 95.2 84.85 NIA 1.05 
IC50 >95.2 N/A N/A <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
o Negative Control 8 32.5 
1.5 4 32 
3 4 32 
6 4 32 
11.9 4 32 
23.8 4 32 
47.6 4 32 
95.2 4 19.5 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 33 32 
1.5 32 32 
3 32 32 
6 32 32 
11.9 32 32 
23.8 32 32 
47.6 32 32 
95.2 22 19 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

EC/EPS 1/RM/25 

Pseudokirchnerie!la subcapitata 

In-House Culture 

20788483 

Water Sample 
Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

Report Date: 

Test Code: 

11 May-1610:29(p1of2) 

16481f(adj) 113-7139-8640 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:So/o) 

1.0000 Non-significant Trend in Controls 

95°/o LCL 95% UCL 
1.868 NA 
1.674 2.067 
1.498 1.857 
1.346 1.678 
1.211 1.542 
NA 1.179 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% °lo Effect 
30 36 0.7319 2.07 6.37% 0.0% 
32 32 0 0 0.0% 1.54°/o 
32 32 0 0 0.0°/o 1.54% 
32 32 0 0 0.0% 1.54% 
32 32 o 0 0.0% 1.54% 
32 32 o 0 0.0% 1.54% 
32 32 0 0 0.0% 1.54% 
18 22 0.866 1.732 8.88% 40.0% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 
30 31 36 31 35 32 
32 32 

32 32 

32 32 

32 32 

32 32 

32 32 

18 19 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-6106-1758 
Analyzed: 11 May-16 10:28 

Graphics 

l " 
i 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation {!CPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11May-1610:29(p2of2) 

16481f(adj) 113-7139-8640 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



 

APPENDIX E – Analytical Chemistry 
 

All analytical chemistry for Q2 chronic toxicity has been uploaded to EMS. 
 
 



 

APPENDIX F – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 



Pogo I uf 

Teck 
COCID: 20160427-0941 TURNAROUND TIME: 

Facility Name I Job#ILine Creek Operation I Lab Name I Nautilus Environmental 

Project Manager I Jay Jones I Lab ContactjKrysta Pearcy 

! Emailljay.jones@teck.com I Email Krysta@Nauti!usEnvironmental.ca .tmlll11.:: 

Address Box 2003 Address 8664 commerce Court Email3: 

LC_LCS_ WS_20l6-04-25 _N 

LC_DC1_ WS_2016-04-26_N 

LC DCDS WS 2016-04-26 N 
LC FRDSDC WS 2016-04-26 N 

l5kmNorthHwy43 

City Sparwood 

Postal Code VOB 200 

Phone Numberl250-425-611 l 

5 x'lJJL 

00'. 

Samvle Location 

LC_LC5 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 
collected from the Line Creek Operations to meet requirements of the semi-annual toxicity 
testing program required under BC Ministry of Environment permit number 106970 in the fourth 
quarter of 2016 are provided in the tables below.  
 
 
Sample and Test Type Information 

Sample IDs GH_ER2*, LC_LCDSSLCC, LC_DC1, LC_FRDSDC, LC_DCDS, LC_LC5, 
WL_BFWB_OUT_SP21 

Sample collection dates October 17 and 18, 2016 

Sample receipt dates October 18 and 19, 2016 

Sample receipt temperatures Ranged from 2.5 to 8.3°C 

Test types 

Ceriodaphnia dubia survival and reproduction 

7-d rainbow trout (Oncorhynchus mykiss) embryo viability 

7-d Lemna minor growth inhibition 

72-h Pseudokirchneriella subcapitata growth inhibition  

*Reference site; conducted as a single concentration toxicity test for C. dubia, O. mykiss and P. subcapitata 
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Summary of Results 

Endpoint 

Point Estimate with 95% CL 

LC_LCDSSCLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 

Ceriodaphnia dubia       

Survival LC50 >100 >100 >100 >100 >100 >100 

Reproduction IC25 >100 90.3 (45.1 – 100) >100 29.0 (21.1 – 38.0) >100 62.3 (51.1 – 67.9) 

Reproduction IC50 >100 >100 >100 65.3 (51.7 – 82.5) >100 82.8 (70.8 – N/A) 

Oncorhynchus mykiss      

Embryo viability EC25 >100 >100 >100 >100 >100 43.0 (35.8 – 51.7) 

Embryo viability EC50 >100 >100 >100 >100 >100 >100 

Lemna minor       

Frond count IC25 69.7 (52.6 – 83.6) 7.4 (2.7 – 11.0) 66.4 (53.5 – 71.9) 2.5 (0.1 – 87.1) 75.7 (19.3 – N/A) 10.1 (2.6 – 18.0) 

Frond count IC50 >97 >97 96.1 (85.3 – N/A) >97 >97 81.2 (28.2 – N/A) 

Dry weight IC25 75.0 (58.9 – 90.5) 8.4 (1.9 – 13.3) >97 55.9 (N/A – N/A) >97 11.7 (2.1 – N/A) 

Dry weight IC50 >97 >97 >97 >97 >97 >97 

Pseudokirchneriella subcapitata    

Growth IC25 >95.2 >95.2 >95.2 >95.2 >95.2 >95.2 

Growth IC50 >95.2 >95.2 >95.2 >95.2 >95.2 >95.2 

CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, EC = Effective Concentration, N/A = Not Available 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on six samples collected from 
the Line Creek Operations as part of a toxicity testing program required under BC Ministry of 
Environment permit number 106970, Section 5.2.  Test types included survival and reproduction 
of a cladoceran (Ceriodaphnia dubia), embryo development of rainbow trout (Oncorhynchus 
mykiss), growth of a freshwater plant (Lemna minor) and population growth of a unicellular 
green alga (Pseudokirchneriella subcapitata). The samples from Line Creek Operations were 
tested using serial dilutions of the sample using laboratory control water.  
 
In addition to the Line Creek samples, a sample collected from GH_ER2 was tested at full 
strength as a site reference water. GH_ER2 is an upstream Elk River reference location that is not 
required as part of the Line Creek Operations testing program, but the data for this sample were 
included here as a basis for comparison to Line Creek Operations mine-influenced samples. This 
sample was tested with all of the species except for L. minor. 
 
The toxicity tests that were conducted on the samples are summarized in Table 1 and the 
locations of sample sites are shown in Figure 1. Samples were transported in 20-L plastic 
containers in coolers containing ice packs. Samples were received at temperatures ranging from 
2.5 to 8.3°C and were stored in the dark at 4 ± 2°C prior to testing.  
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program have been uploaded to the 
BC Ministry of Environment web reporting system (EMS). Samples for water chemistry analysis 
were collected by Teck personnel at the same time the samples were collected for toxicity 
testing. The chain-of-custody forms are provided in Appendix E. 
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Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested Sample 
Collection Date 

GH_ER2* 200389 Elk River upstream of 
Greenhill Operations 

C. dubia, O. mykiss, and  
P. subcapitata October 17, 2016 

LC_LCDSSLCC 297110 
Line Creek 

downstream of South 
Line Creek 

C. dubia, O. mykiss,  
L. minor and P. 

subcapitata 
October 17, 2016 

LC_DC1 E288270 Dry Creek near mouth 
C. dubia, O. mykiss,  

L. minor and P. 
subcapitata 

October 17, 2016 

LC_FRDSDC E288272 
Fording River 

downstream of Dry 
Creek 

C. dubia, O. mykiss,  
L. minor and P. 

subcapitata 
October 17, 2016 

LC_DCDS E295210 
Dry Creek 

downstream of 
sedimentation ponds 

C. dubia, O. mykiss,  
L. minor and P. 

subcapitata 
October 18, 2016 

LC_LC5 200028 
Lower Fording River 
(downstream of Line 

Creek) 

C. dubia, O. mykiss,  
L. minor and P. 

subcapitata 
October 17, 2016 

WL_BFWB_OUT_SP21 E291569 

West Line Creek 
Active Water 

Treatment Facility 
Effluent Outfall 

C. dubia, O. mykiss,  
L. minor and P. 

subcapitata 
October 17, 2016 

*Reference site, tested as a single concentration toxicity test. 
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (2007a, 2007b and 2007c). 
The rainbow trout embryo viability test followed modified procedures described by Environment 
Canada (1998) and Canaria et al. (1999). Statistical analyses for the tests were performed using 
CETIS (Tidepool Scientific Software, 2013). 
 
Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 
Organism source In-house culture 
Organism age <24 hour old neonates, produced within a 12 hour window 
Test type Static-renewal 
Test duration 7 ± 1 day 
Test vessel 20-mL glass test tube 
Test volume 15 mL 
Test solution depth 10 cm 
Test concentrations Seven concentrations, plus laboratory control 
Test replicates 10 per treatment 
Number of organisms 1 per replicate 
Control/dilution water 20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

   Test solution renewal Daily (100% renewal) 
Test temperature 25 ± 1°C 
Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 
Light intensity 100 to 600 lux at water surface 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 
Test measurements Temperature, dissolved oxygen, pH and conductivity measured 

         
       

Test protocol Environment Canada (2007a), EPS 1/RM/21 
Statistical software CETIS Version 1.8.7 
Test endpoints Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods; no ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3 . Test conditions: rainbow trout (Oncorhynchus mykiss) embryo viability test. 

Test species Oncorhynchus mykiss 

Organism source Vancouver Island Trout Hatchery, Duncan, BC 

Organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration 7 days 

Test vessel 2-L plastic container 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations Five concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms 30 eggs per replicate 

Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration Continuous gentle aeration 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity of undiluted sample measured at 
test initiation; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999) 

Statistical software CETIS Version 1.8.7 

Test endpoints Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate (SDS) 
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Table 4. Test conditions: Lemna minor growth inhibition test. 

Test species Lemna minor, strain CPCC# 490 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, Stinking 
Barn, Niagara Peninsula, Ontario, Canada 

Organism age 7- to 10-day old culture 

Test type Static 

Test duration 7 days 

Test vessel 250-mL glass container 

Test volume 100 mL 

Test solution depth 4 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms Two 3-frond plants per replicate 

Control/dilution water 
Modified APHA media (deionized water plus 1% of each APHA 
stock solution A, B and C) 

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux  

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature, pH and 
conductivity measured in all concentrations at test initiation; 
dissolved oxygen of highest concentration measured at test 
initiation; temperature and pH measured at test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/37 

Statistical software CETIS Version 1.8.7 

Test endpoints Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride (KCl) 
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Table 5. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain UTCC# 37 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 
Test area temperature measured daily; temperature and pH 
measured at test initiation; pH of two control wells measured 
at test termination 

Test protocol Environment Canada (2007c), EPS 1/RM/25 

Statistical software CETIS Version 1.8.7 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnCl2) 
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3.0 RESULTS 
 
The results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of data for GH_ER2 (the site reference water) for C. dubia and P. 
subcapitata, which are reproduced here, but the raw data have been provided in a separate 
report (Nautilus Environmental, 2017).  The statistical analyses for sample GH_ER2 involved a 
comparison of performance in the site water with the control using a hypothesis test, since there 
were no dilutions tested for this sample. The results for all of the other samples are presented 
here on the basis of point estimates (e.g., IC25), since the data available for a range of test 
concentrations in these samples enabled statistical fitting of dose-response relationships. This 
approach is considered preferable to hypothesis testing in cases where the data allow.  
Hypothesis tests were conducted for all samples in the P. subcapitata test to identify stimulation 
in cell growth relative to the control, as specified in the test method for this species.  
 
Results of the toxicity tests using C. dubia are provided in Table 6. There were no statistically 
significant differences between the results of the control and the site reference water, GH_ER2. 
There was no adverse effect on survival in the samples; the LC50 values were all >100%. An 
adverse effect on reproduction was observed in three of the six samples. The IC25 values for 
LC_DC1, LC_DCDS and WL_BFWB_OUT_SP21 were 90.3, 29.0 and 62.3, respectively, relative to 
the laboratory water control.  
 
Results of the toxicity tests using O. mykiss are provided in Table 7. There was no adverse effect 
in the site reference water (GH_ER2) compared to the laboratory control.  An adverse effect on 
embryo viability was observed in sample WL_BFWB_OUT_SP21; the EC25 value was 43.0 %.  
There were no adverse effects on this species in the other samples. 
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentration 
was 97% as a result of dilution associated with addition of nutrients, as required in the method. 
An adverse effect on L. minor frond count was observed in all six samples; the IC25 values 
ranged from 2.5 to 75.7%. An adverse effect on dry weight was observed in four samples; the 
IC25 values were 75.0, 8.4, 55.9 and 11.7% for LC_LCDSSLCC, LC_DC1, LC_DCDS and 
WL_BFWB_OUT_SP21, respectively. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 9; the highest test 
concentration was 95.2% as a result of dilution associated with addition of nutrients. The algae 
exhibited growth enhancement in all samples, including in the site reference water GH_ER2, 
compared to the laboratory control waters. This finding is not unusual, since the higher ionic 
strength associated with the site waters would be expected to stimulate cell growth of this 
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species relative to the very low ionic strength associated with the laboratory control water.  The 
IC25 values for cell yield were >95.2% in all of the samples relative to the laboratory control. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 
(% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Laboratory Control 100 22.5 ± 2.7  100 19.3 ± 5.7  100 20.8 ± 3.6  
1.56 NT NT  90 19.9 ± 7.8 100 20.2 ± 4.3  
3.12 NT NT 100 22.7 ± 4.3 100 21.8 ± 5.2 
6.25 NT NT 100 24.1 ± 3.6 100 23.1 ± 3.9 
12.5 NT NT 100 22.2 ± 5.8 100 22.4 ± 3.9 
25 NT NT 100 24.0 ± 4.0 100 18.7 ± 7.1 
50 NT NT 100 20.0 ± 5.6 100 15.7 ± 4.7 

100 100 21.3 ± 3.9 100 18.7 ± 4.9 100 16.0 ± 4.5 

Test endpoint  
(% v/v) 

[with 95% CL] 
      

LC50 -- -- >100 -- >100 -- 
IC25 -- -- -- >100 -- 90.3 (45.1 – 100) 
IC50 -- -- -- >100 -- >100 

NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration 
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Table 6 (continued). Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 
(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Laboratory Control 100 21.5 ± 3.4  100 21.9 ± 3.5  90 21.1 ± 7.2  90 20.6 ± 6.4  
1.56 100 20.6 ± 4.8  100 23.4 ± 3.6  100 24.4 ± 2.4   100 19.0 ± 6.5  
3.12 100 23.0 ± 3.7 100 21.2 ± 5.4 100 24.0 ± 3.6 100 20.1 ± 5.1 
6.25 100 25.5 ± 1.4 100 23.3 ± 3.8 100 20.9 ± 5.1 100 24.0 ± 6.0 
12.5 100 23.2 ± 4.8 100 20.0 ± 4.8 90 22.5 ± 7.9 100 19.3 ± 6.3 
25 100 24.5 ± 3.4 100 18.4 ± 5.0 100 25.7 ± 2.2 100 21.0 ± 3.9 
50 100 22.0 ± 4.7 100 12.4 ± 3.7 100 22.1 ± 5.6 100 19.7 ± 4.6 

100 100 20.3 ± 4.9 100 8.6 ± 2.6 100 20.4 ± 4.7 80 7.0 ± 6.9 

Test endpoint  
(% v/v) 

[with 95% CL] 
        

LC50 >100 -- >100 -- >100 -- >100 -- 
IC25 -- >100 -- 29.0 (21.2 – 38.0) -- >100 -- 62.3 (51.1 – 67.9) 
IC50 -- >100 -- 65.3 (51.7 – 82.5) -- >100 -- 82.8 (70.8 – N/A) 

SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available 
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Table 7. Results: rainbow trout embryo (Oncorhynchus mykiss) viability test. 

Concentration 
(% v/v) 

Embryo Viability (%)  
(Mean ± SD) 

GH_ER2 LC_LCDSSCLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 
Control 95.8 ± 1.7 95.8 ± 3.2 98.3 ± 1.9 98.3 ± 1.9 96.7 ± 2.7 97.5 ± 3.2 98.3 ± 1.9 

6.25 NT 97.5 ± 3.2 95.8 ± 1.7 97.5 ± 1.7 99.2 ± 1.7 99.2 ± 1.7 98.3 ± 1.9 

12.5 NT 98.3 ± 1.9 97.5 ± 1.7 96.7 ± 2.7 97.5 ± 1.7 98.3 ± 1.9 95.0 ± 3.3 

25 NT 99.2 ± 1.7 95.0 ± 4.3 94.2 ± 1.7 97.5 ± 3.2 98.3 ± 2.0 90.0 ± 11.9 

50 NT 96.7 ± 2.7 95.8 ± 3.2 92.5 ± 7.4 85.0 ± 8.8 92.4 ± 4.2 63.3 ± 7.2 

100 93.3 ± 2.9 75.0 ± 5.8 90.1 ± 4.7 84.2 ± 5.7 79.2 ± 10.3 79.2 ± 5.7 53.3 ± 11.9 

Test endpoint 
(% v/v) 

[with 95% CL] 
    

   

EC25 -- >100 >100 >100 >100 >100 43.0 (35.8 – 51.7) 

EC50 -- >100 >100 >100 >100 >100 >100 

NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, EC = Effective Concentration 
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 
(% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 
Fronds 

(Mean ± SD)  
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Laboratory 

Control 
102.8 ± 12.6 8.3 ± 1.0  101.8 ± 7.8 8.0 ± 0.5  102.8 ± 13.5 8.4 ± 1.2  

1.5 98.0 ± 15.8 8.2 ± 1.3 90.0 ± 10.3 7.2 ± 1.0 98.5 ± 9.1 8.0 ± 0.9 
3.0 89.5 ± 8.3 7.7 ± 0.8 87.5 ± 7.6 6.8 ± 0.5 104.0 ± 10.7 8.4 ± 0.8 
6.1 105.0 ± 5.3 9.1 ± 0.7 80.2 ± 13.1 6.3 ± 0.9 99.8 ± 12.0 8.4 ± 1.0 
12.1 87.0 ± 3.7 7.7 ± 0.3 62.5 ± 3.7 5.3 ± 0.2 95.2 ± 11.4 8.4 ± 1.1 
24.2 96.0 ± 13.6 8.6 ± 1.4 60.8 ± 8.5 5.1 ± 0.4 97.8 ± 8.7 8.5 ± 0.6 
48.5 87.0 ± 12.7 7.5 ± 1.0 75.8 ± 3.8 6.4 ± 0.4 103.5 ± 13.5 8.7 ± 1.2 
97 48.5 ± 3.4 4.9 ± 0.5 66.0 ± 4.2 5.9 ± 0.2 50.8 ± 3.4 5.6 ± 0.4 

Test endpoint 
(% v/v) 

[with 95% CL] 
      

IC25 69.7 (52.6 – 83.6) 75.0 (58.9 – 90.5) 7.4 (2.7 – 11.0) 8.4 (1.9 – 13.3) 66.4 (53.5 – 71.9) >97 
IC50 >97 >97 >97 >97 96.1 (85.3 – N/A) >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration, N/A = Not Available 
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Table 8 (continued). Results: Lemna minor growth inhibition test. 

Concentration 
(% v/v) 

LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 
Fronds 

(Mean ± SD)  
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Laboratory 

Control 
101.3 ± 8.3 9.0 ± 0.8  83.5 ± 5.9 7.7 ± 0.4  96.0 ± 11.8 8.5 ± 1.2  

1.5 84.8 ± 23.2 7.7 ± 1.9 80.8 ± 7.6 7.3 ± 0.7 101.8 ± 7.5 9.0 ± 0.4 
3.0 66.8 ± 10.3 6.3 ± 1.0 88.0 ± 23.2 † 8.5 ± 1.5 † 101.8 ± 5.1 9.0 ± 0.3 
6.1 72.0 ± 14.3 6.6 ± 0.9 92.8 ± 15.9 † 8.4 ± 1.1 † 87.0 ± 21.9 7.9 ± 1.8 
12.1 60.8 ± 12.3 6.0 ± 1.2 105.0 ± 23.0 † 9.7 ± 2.0 † 70.2 ± 6.6 6.4 ± 0.4 
24.2 88.5 ± 13.9 8.1 ± 0.7 95.5 ± 12.4 † 8.9 ± 0.8 † 68.2 ± 5.9 6.7 ± 0.8 
48.5 75.0 ± 6.9 7.4 ± 0.9 71.8 ± 14.9 7.4 ± 0.8 54.0 ± 5.2 6.5 ± 0.9 
97 60.5 ± 11.1 6.4 ± 0.8 57.5 ± 9.7 6.5 ± 0.7 48.5 ± 4.4 6.7 ± 0.7 

Test endpoint 
(% v/v) 

[with 95% CL] 
      

IC25 2.5 (0.1 – 87.1) 55.9 (N/A – N/A) 75.7 (19.3 – N/A) >97 10.1 (2.6 – 18.0) 11.7 (2.1 – N/A) 
IC50 >97 >97 >97 >97 81.2 (28.2 – N/A) >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration, N/A = Not Available 
† The data did not fit the hormesis regression model, therefore the number of fronds/ dry weight was adjusted to that of the control value and analyzed using 

linear interpolation 
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 
(% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Laboratory 
Control 

30.9 ± 1.5  -- 32.9 ± 2.6  -- 33.6 ± 2.2  -- 

1.5 NT  NT  33.0 ± 1.4  0.4 38.8 ± 2.5  15.2 
3.0 NT NT 41.0 ± 3.2 24.7 41.0 ± 1.8 * 21.9 
6.0 NT NT 71.0 ± 6.2 * 116.0 50.2 ± 3.8 * 49.4 
11.9 NT NT 105.8 ± 6.7 * 221.7 70.8 ± 4.0 * 110.4 
23.8 NT NT 173.3 ± 5.1 * 427.0 130.5 ± 7.8 * 288.1 
47.6 NT NT 178.0 ± 13.6 * 441.4 188.3 ± 7.1 * 459.9 
95.2 152.0 ± 8.1 * 392.3 154.8 ± 8.2 * 370.7 179.3 ± 4.1 * 433.1 

Test endpoint 
(% v/v) 

      

IC25 -- -- >95.2 -- >95.2 -- 
IC50 -- -- >95.2 -- >95.2 -- 

NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 
*Result was significantly greater than the laboratory control 
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Table 9 (continued). Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 
(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± 
SD) 

Stimulation 
(%) 

Laboratory 
Control 

32.6 ± 1.6  -- 33.2 ± 2.7  -- 33.9 ± 1.9  -- 32.0 ± 1.6  -- 

1.5 40.0 ± 2.9  22.6 34.5 ± 2.4  3.8 38.5 ± 3.0  13.6 47.0 ± 2.6 *  46.9 
3.0 43.0 ± 2.2  31.8 40.0 ± 3.7 * 20.3 42.0 ± 2.2 * 24.0 82.8 ± 5.0 * 158.6 
6.0 66.5 ± 2.6 * 103.8 43.5 ± 2.1 * 30.8 63.0 ± 2.7 * 86.0 98.5 ± 4.4 * 207.8 

11.9 110.5 ± 8.2 * 238.7 58.8 ± 3.0 * 76.7 117.8 ± 5.4 * 247.6 129.5 ± 5.3 * 304.7 
23.8 155.8 ± 6.3 * 377.4 92.2 ± 6.1 * 177.4 169.5 ± 3.7 * 400.4 171.5 ± 7.9 * 435.9 
47.6 187.5 ± 15.2 * 474.7 155.3 ± 6.9 * 366.9 193.0 ± 9.8 * 469.7 172.8 ± 6.7 * 439.8 
95.2 173.5 ± 8.1 * 431.8 183.5 ± 6.6 * 451.9 186.0 ± 7.6 * 449.1 132.3 ± 5.4 * 313.3 

Test endpoint 
(% v/v) 

        

IC25 >95.2 -- >95.2 -- >95.2 -- >95.2 -- 
IC50 >95.2 -- >95.2 -- >95.2 -- >95.2 -- 

SD = Standard Deviation, IC = Inhibition Concentration 
*Result was significantly greater than the laboratory control 
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within ranges specified in the protocols 
throughout the tests. Uncertainty associated with these tests is best described by the standard 
deviations around the mean and/or the confidence limits around the point estimates. 
 
The milt that was used to fertilize the rainbow trout eggs was pooled from two male fish rather 
than from four male fish, as specified in the test method, as a result of poor motility in the 
remaining samples of milt. However, the controls met the acceptability criterion for these tests 
indicating that the eggs were successfully fertilized and, therefore, this minor deviation would 
not be expected to have affected the results of the tests. There were no other deviations from 
the test methodologies. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10. Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 
reference toxicant test was performed under the same conditions as those used for the sample. 
 
 
Table 10. Reference toxicant test results. 

Test Species Endpoint Historical Mean 
(2 SD Range) 

CV 
(%) Test Date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.8–2.2) 5 

October 13, 2016 
Reproduction (IC50): 1.4 g/L NaCl 1.6 (1.2–2.0) 13 

O. mykiss Viability (EC50): 3.8 mg/L SDS 4.0 (2.0 – 7.8) 40 October 18, 2016 

L. minor Number of fronds (IC50): 3.5 g/L KCl 3.9 (3.2–4.9) 11 October 13, 2016 

P. subcapitata Growth (IC50): 36.9 µg/L Zn 32.6 (24.0–44.3) 16 October 14, 2016 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 
Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 

























































































 
 

 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 

















































































 
 

 

APPENDIX C – Lemna minor Toxicity Test Data 



































































































































 
 

 

 
 
 
 

APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



































































































 
 

 

 
 
 

APPENDIX E – Chain-of-Custody Forms 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 
collected from the Line Creek Operations to meet requirements of the semi-annual toxicity 
testing program required under BC Ministry of Environment and Sustainability permit number 
106970 in the second quarter of 2017 are provided in the tables below.  
 
 

Sample and Test Type Information 

Sample IDs FR_UFR1*, GH_ER2*, LC_LCDSSLCC, LC_DC1, LC_FRDSDC, LC_DCDS, 
LC_LC5, WL_BFWB_OUT_SP21 

Sample collection dates April 24, 2017 

Sample receipt dates April 25, 2017 

Sample receipt temperatures Ranged from 3.0 to 8.0°C 

Test types 

Ceriodaphnia dubia survival and reproduction 

7-d rainbow trout (Oncorhynchus mykiss) embryo viability 

7-d Lemna minor growth inhibition 

72-h Pseudokirchneriella subcapitata growth inhibition  

*Reference site; conducted as a single concentration toxicity test for C. dubia, O. mykiss and P. subcapitata 
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Summary of Results 

CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, EC = Effective Concentration, N/A = Not Available 

Endpoint 

Point Estimate with 95% CL 

LC_LCDSSLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 

Ceriodaphnia dubia       

Survival LC50 >100 >100 >100 >100 >100 >100 

Reproduction IC25 64.2 (2.6 – N/A) >100 >100 >100 >100 50.3 (33.6 – 60.3) 

Reproduction IC50 >100 >100 >100 >100 >100 75.7 (63.2 – 84.0) 

Oncorhynchus mykiss       

Embryo viability EC25 >100 >100 >100 >100 >100 >100 

Embryo viability EC50 >100 >100 >100 >100 >100 >100 

Lemna minor       

Frond count IC25 38.8 (24.4 – 63.3) >97 41.0 (N/A – 65.9) 63.1 (1.2 – 97) 58.9 (42.8 – 72.2) 30.6 (22.2 – 40.2) 

Frond count IC50 >97 >97 >97 >97 >97 >97 

Dry weight IC25 70.8 (33.3 – 97) >97 71.5 (1.2 – N/A) >97 89.2 (70.2 – 97) >97 

Dry weight IC50 >97 >97 >97 >97 >97 >97 

Pseudokirchneriella subcapitata      

Growth IC25 >95.2 >95.2 >95.2 >95.2 >95.2 >95.2 

Growth IC50 >95.2 >95.2 >95.2 >95.2 >95.2 >95.2 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on six samples collected from 
the Line Creek Operations as part of a toxicity testing program required under BC Ministry of 
Environment and Sustainability permit number 106970, Section 5.2.  Test types included survival 
and reproduction of a cladoceran (Ceriodaphnia dubia), embryo development of rainbow trout 
(Oncorhynchus mykiss), growth of a freshwater plant (Lemna minor) and population growth of a 
unicellular green alga (Pseudokirchneriella subcapitata). The samples from Line Creek Operations 
were tested using serial dilutions of the sample using laboratory control water.  
 
In addition to the Line Creek Operations samples, samples collected from FR_UFR1 and GH_ER2 
were tested at full strength as site reference waters. FR_UFR1 and GH_ER2 are upstream 
reference locations that are not required as part of the Line Creek Operations testing program, 
but the data for these samples were included here as a basis for comparison to Line Creek 
Operations mine-influenced samples. These samples were tested with all of the species except 
for L. minor. 
 
The toxicity tests that were conducted on the samples are summarized in Table 1. The locations 
of Line Creek Operations sample sites are shown in Figure 1. Samples were transported in 20-L 
plastic containers in coolers containing ice packs. Samples were received at temperatures 
ranging from 3.0 to 8.0°C and were stored in the dark at 4 ± 2°C prior to testing.  
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program have been uploaded to the 
BC Ministry of Environment and Sustainability web reporting system (EMS). Samples for water 
chemistry analysis were collected by Teck personnel at the same time the samples were 
collected for toxicity testing. The chain-of-custody forms are provided in Appendix E. 
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Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested Sample 
Collection Date 

FR_UFR1* 216777 Fording River upstream 
of Henretta Creek 

C. dubia, O. mykiss, and  
P. subcapitata 

April 24, 2017 

GH_ER2* 200389 Elk River upstream of 
Greenhill Operations 

C. dubia, O. mykiss, and  
P. subcapitata April 24, 2017 

LC_LCDSSLCC 297110 Line Creek downstream 
of South Line Creek 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
April 24, 2017 

LC_DC1 288270 Dry Creek near mouth 
C. dubia, O. mykiss,  

L. minor and  
P. subcapitata 

April 24, 2017 

LC_FRDSDC 288272 
Fording River 

downstream of Dry 
Creek 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
April 24, 2017 

LC_DCDS 295210 Dry Creek downstream 
of sedimentation ponds 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
April 24, 2017 

LC_LC5 200028 
Lower Fording River 
(downstream of Line 

Creek) 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
April 24, 2017 

WL_BFWB_OUT_SP21 291569 
West Line Creek Active 

Water Treatment 
Facility Effluent Outfall 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
April 24, 2017 

*Reference site, tested as a single concentration toxicity test. 
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (2007a, 2007b and 2007c). 
The rainbow trout embryo viability test followed modified procedures described by Environment 
Canada (1998) and Canaria et al. (1999). Statistical analyses for the tests were performed using 
CETIS (Tidepool Scientific Software, 2013). 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 
Test species Ceriodaphnia dubia 
Organism source In-house culture 
Organism age <24 hour old neonates, produced within a 12 hour window 
Test type Static-renewal 
Test duration 7 ± 1 day 
Test vessel 20-mL glass test tube 
Test volume 15 mL 
Test solution depth 10 cm 
Test concentrations Seven concentrations, plus laboratory control 
Test replicates 10 per treatment 
Number of organisms 1 per replicate 

Control/dilution water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 
µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 
Test temperature 25 ± 1°C 
Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 
Light intensity 100 to 600 lux at water surface 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity 
measured daily; hardness and alkalinity of undiluted sample 
measured at test initiation; survival and reproduction checked 
daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 
Statistical software CETIS Version 1.8.7 
Test endpoints Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three  broods; ≥60% of controls producing three or more 
broods; no ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3 . Test conditions: rainbow trout (Oncorhynchus mykiss) embryo viability test. 
Test species Oncorhynchus mykiss 

Organism source Ted’s Trout (Campbell Lake), Little Fort, BC  

Organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration 7 days 

Test vessel 2-L plastic container 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations Five concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms 30 per replicate 

Control/dilution water Dechlorinated Metro Vancouver municipal tap water 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration Continuous gentle aeration 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity 
measured daily; hardness and alkalinity of undiluted sample 
measured at test initiation; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999) 

Statistical software CETIS Version 1.8.7 

Test endpoints Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate (SDS) 
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Table 4. Test conditions: Lemna minor growth inhibition test. 
Test species Lemna minor, strain CPCC# 490 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, Stinking 
Barn, Niagara Peninsula, Ontario, Canada 

Organism age 7- to 10-day old culture 

Test type Static 

Test duration 7 days 

Test vessel 250-mL glass container 

Test volume 100 mL 

Test solution depth 4 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms Two 3-frond plants per replicate 

Control/dilution water 
Modified APHA media (deionized water plus 1% of each APHA 
stock solution A, B and C) 

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux  

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature, pH and 
conductivity measured in all concentrations at test initiation; 
dissolved oxygen of highest concentration measured at test 
initiation; temperature and pH measured at test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/37 

Statistical software CETIS Version 1.8.7 

Test endpoints Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride (KCl) 
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Table 5. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 
Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 
Test area temperature measured daily; temperature and pH 
measured at test initiation; pH of two control wells measured 
at test termination 

Test protocol Environment Canada (2007c), EPS 1/RM/25 

Statistical software CETIS Version 1.8.7 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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3.0 RESULTS 
 
Results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of data for FR_UFR1 and GH_ER2 (site reference waters) for C. 
dubia and P. subcapitata, which are reproduced here, but the raw data have been provided in a 
separate report (Nautilus Environmental, 2017).  The statistical analyses for samples FR_UFR1 
and GH_ER2 involved a comparison of performance in the site waters with the laboratory 
controls using a hypothesis test, since there were no dilutions tested for these samples. The 
results for all of the other samples are presented here on the basis of point estimates (e.g., IC25), 
since the data available for a range of test concentrations in these samples enabled statistical 
fitting of dose-response relationships. This approach is considered preferable to hypothesis 
testing in cases where the data allow.  Hypothesis tests were conducted for all samples in the P. 
subcapitata test to identify stimulation in cell growth relative to the control, as specified in the 
test method for this species.  
 
Results of the toxicity tests using C. dubia are provided in Table 6. There was no statistically 
significant difference in survival or reproduction for the site reference waters (FR_UFR1 and 
GH_ER2) relative to the laboratory control. There was no adverse effect on survival in the 
samples; the LC50 values were all >100%. An adverse effect on reproduction was observed in 
two samples; the IC25 values for LC_LCDSSLCC and WL_BFWB_OUT were 64.2 and 50.3%, 
respectively. 
 
Results of the toxicity tests using O. mykiss are provided in Table 7. There was no statistically 
significant difference in embryo viability for the site reference waters (FR_UFR1 and GH_ER2) 
compared to the laboratory control.  There was no adverse effects on embryo viability in the six 
samples; the EC25 values were all >100%. 
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentration 
was 97% as a result of dilution associated with addition of nutrients, as required in the method. 
An adverse effect on frond count was observed in all samples except LC_DC1; the IC25 values for 
LC_LCDSSLCC, LC_FRDSDC, LC_DCDS, LC_LC5, and WL_BFWB_OUT_SP21 were 38.8, 41.0, 63.1, 
58.9 and 30.6%, respectively. An adverse effect on dry weight was observed in three samples; the 
IC25 values were 70.8, 71.5, and 89.2% for LC_LCDSSLCC, LC_FRDSDC, and LC_LC5, respectively. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 9; the highest test 
concentration was 95.2% as a result of dilution associated with addition of nutrients, as required 
in the method. Growth enhancement was observed in all samples, including in the site reference 
waters (FR_UFR1 and GH_ER2); there was no statistically significant reduction in cell yield for the 
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site reference waters relative to the laboratory control and the IC25 values for cell yield in the 
samples were all >95.2%. This finding is not unusual, since the higher ionic strength associated 
with the site waters would be expected to stimulate cell growth of this species relative to the 
very low ionic strength associated with the laboratory control water. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 
(% v/v) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 
Survival 

(%) 
Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
(%) 

Reproduction 
(Mean ± SD) 

Survival 
(%) 

Reproduction 
(Mean ± SD) 

Laboratory Control 100 20.8 ± 3.5 100 20.8 ± 3.5 100 26.4 ± 6.0 100 23.1 ± 9.5 
1.56 NT NT NT NT 100 23.6 ± 4.1 100 27.1 ± 6.2 
3.12 NT NT NT NT 100 21.5 ± 3.5 100 26.5 ± 3.3 
6.25 NT NT NT NT 90 20.3 ± 3.8 90 27.1 ± 4.4 
12.5 NT NT NT NT 100 22.4 ± 3.1 100 31.2 ± 3.7 
25 NT NT NT NT 100 23.8 ± 3.0 100 26.7 ± 2.1 
50 NT NT NT NT 100 21.2 ± 4.3 100 29.6 ± 6.3 
100 100 21.7 ± 4.1 90 17.3 ± 4.7 80 17.3 ± 8.3 100 30.4 ± 5.6 

Test endpoint  
(% v/v) 

[with 95% CL] 
        

LC50 -- -- -- -- >100 -- >100 -- 
IC25 -- -- -- -- -- 64.2 (2.6 – N/A) -- >100 
IC50 -- -- -- -- -- >100 -- >100 

NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available 
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Table 6 (continued). Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 
(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 
Survival 

 (%) 
Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Laboratory Control 100 22.9 ± 3.2  100 20.1 ± 7.2  80 17.4 ± 9.5  100 23.1 ± 2.7  
1.56 100 23.6 ± 2.5  100 20.9 ± 4.6  100 21.2 ± 8.4 †  100 22.4 ± 2.2  
3.12 100 20.6 ± 2.2 100 18.8 ± 7.0 100 19.4 ± 7.1 † 100 20.6 ± 3.0 
6.25 90 18.0 ± 4.7 100 18.1 ± 7.9 100 21.2 ± 7.9 † 100 22.8 ± 3.9 
12.5 90 18.9 ± 7.0 100 21.8 ± 3.7 100 20.7 ± 7.5 † 90 21.2 ± 6.4 
25 100 24.9 ± 2.2 100 15.6 ± 8.9 100 20.7 ± 11.0 † 90 22.3 ± 4.6 
50 100 22.0 ± 4.6 100 21.8 ± 3.2 100 24.2 ± 2.3 † 80 17.4 ± 6.3 
100 100 25.6 ± 3.5 100 17.4 ± 8.0 90 14.3 ± 11.6 100 7.6 ± 2.7 

Test endpoint  
(% v/v) 

[with 95% CL] 
        

LC50 >100 -- >100 -- >100 -- >100 -- 
IC25 -- >100 -- >100 -- >100 -- 50.3 (33.6 – 60.3) 
IC50 -- >100 -- >100 -- >100 -- 75.7 (63.2 – 84.0) 

SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration 
† The data did not fit the hormesis regression model, therefore the reproduction was adjusted to that of the control value and analyzed using linear interpolation 
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Table 7. Results: rainbow trout (Oncorhynchus mykiss) embryo viability test. 

Concentration 
(% v/v) 

Embryo Viability (%)  
(Mean ± SD) 

FR_UFR1 GH_ER2 LC_LCDSSCLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_21 
Laboratory Control 75.6 ± 26.9 75.6 ± 26.9 80.0 ± 15.3 74.4 ± 21.7 74.1 ± 19.8 77.1 ± 29.3 78.9 ± 21.7 71.1 ± 26.7 

6.25 NT NT 82.5 ± 12.3 75.6 ± 22.2 85.6 ± 19.2 75.6 ± 20.1 77.8 ± 25.5 75.7 ± 28.0 

12.5 NT NT 81.1 ± 16.8 76.7 ± 25.2 79.9 ± 24.2 76.7 ± 25.2 78.3 ± 22.6 64.4 ± 31.5 

25 NT NT 83.3 ± 8.8 77.8 ± 21.4 73.2 ± 21.0 72.2 ± 25.0 73.8 ± 28.8 72.2 ± 23.4 

50 NT NT 78.9 ± 19.0 77.8 ± 19.0 74.4 ± 28.7 67.8 ± 36.6 70.0 ± 27.3 70.0 ± 26.0 

100 62.2 ± 37.9 67.4 ± 17.9 82.4 ± 21.6 76.7 ± 18.6 78.9 ± 15.8 66.7 ± 41.6 71.1 ± 34.2 65.6 ± 27.8 

Test endpoint 
 (% v/v) 

 
        

EC25 -- -- >100 >100 >100 >100 >100 >100 

EC50 -- -- >100 >100 >100 >100 >100 >100 

NT = Not Tested, SD = Standard Deviation, EC = Effective Concentration 
Data for one of the four replicates (replicate A) was excluded for all samples due to non-viable eggs from the adult used to provide eggs for this replicate 
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 
(% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 
Fronds 

(Mean ± SD)  
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Laboratory Control 67.5 ± 5.3 6.1 ± 0.5  58.2 ± 8.6 5.5 ± 0.4  69.8 ± 9.6 6.0 ± 0.9  

1.5 69.5 ± 19.7 6.1 ± 1.4 68.5 ± 7.2 6.3 ± 0.5 74.0 ± 7.8 6.5 ± 0.5 
3.0 76.2 ± 18.5 6.8 ± 1.7 60.0 ± 4.8 5.7 ± 0.6 63.5 ± 9.3 5.5 ± 0.7 
6.1 71.5 ± 10.2 6.4 ± 0.3 56.0 ± 5.8 5.0 ± 0.6 77.5 ± 8.2 6.5 ± 0.5 
12.1 63.5 ± 17.5 6.0 ± 1.2 50.2 ± 10.3 4.7 ± 0.6 58.5 ± 4.7 5.2 ± 0.3 
24.2 58.5 ± 10.0 5.5 ± 1.0 60.5 ± 6.8 5.5 ± 0.7 57.5 ± 0.6 5.3 ± 0.1 
48.5 49.2 ± 6.8 4.6 ± 0.5 55.8 ± 5.7 5.2 ± 0.2 52.8 ± 3.8 5.1 ± 0.3 
97 36.8 ± 3.0 4.4 ± 0.6 47.2 ± 7.8 4.9 ± 0.9 42.0 ± 6.0 4.4 ± 0.8 

Test endpoint 
 (% v/v) 

[with 95% CL] 
      

IC25 38.8 (24.4 – 63.3) 70.8 (33.3 – 97) >97 >97 41.0 (N/A – 65.9) 71.5 (1.2 – N/A) 
IC50 >97 >97 >97 >97 >97 >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration, N/A = Not Available 
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Table 8 (continued). Results: Lemna minor growth inhibition test. 

Concentration 
(% v/v) 

LC_DCDS LC_LC5          WL_BFWB_OUT_SP21 
Fronds 

(Mean ± SD)  
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Laboratory Control 73.0 ± 13.0 6.6 ± 1.2  92.5 ± 9.3 8.0 ± 0.7  78.8 ± 8.2 6.7 ± 0.6  

1.5 63.8 ± 16.0 5.7 ± 1.2 80.5 ± 3.7 7.3 ± 0.7 78.0 ± 7.9 6.9 ± 0.6 
3.0 60.0 ± 7.7 5.7 ± 0.5 89.8 ± 11.6  7.9 ± 1.3  73.5 ± 5.2 6.4 ± 0.3 
6.1 53.0 ± 1.8 5.0 ± 0.4 84.8 ± 6.2  7.2 ± 0.7  69.5 ± 3.4 6.4 ± 0.3 
12.1 54.0 ± 12.0 5.1 ± 1.1 82.2 ± 6.1  7.2 ± 0.7  66.2 ± 5.9 6.0 ± 0.4 
24.2 58.2 ± 9.0 5.5 ± 0.9 75.8 ± 5.3  6.7 ± 0.4  68.2 ± 10.4 6.5 ± 1.1 
48.5 56.8 ± 7.4 5.5 ± 0.6 80.2 ± 10.0 7.1 ± 1.1 48.2 ± 3.9 5.3 ± 0.4 
97 54.5 ± 5.5 5.5 ± 0.2 47.0 ± 6.2 5.2 ± 0.7 41.5 ± 2.1 5.3 ± 0.7 

Test endpoint 
 (% v/v) 

[with 95% CL] 
      

IC25 63.1 (1.2 – 97) >97 58.9 (42.8 – 72.2) 89.2 (70.2 – 97) 30.6 (22.2 – 40.2) >97 
IC50 >97 >97 >97 >97 >97 >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 
(% v/v) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 
Cell Yield 

x104 
(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Laboratory Control 28.4 ± 1.8  -- 28.4 ± 1.8  -- 27.5 ± 2.3  -- 27.1 ± 1.7  -- 
1.5 NT  NT  NT  NT  27.0 ± 0.8  -- 26.8 ± 1.7  -- 
3.0 NT NT NT NT 30.8 ± 2.5 11.8 32.0 ± 2.9  18.0 
6.0 NT NT NT NT 49.0 ± 2.9 * 78.2 32.2 ± 2.2 * 18.9 
11.9 NT NT NT NT 76.8 ± 6.3 * 179.1 41.2 ± 1.7 * 52.1 
23.8 NT NT NT NT 96.2 ± 7.0 * 250.0 72.8 ± 4.5 * 168.2 
47.6 NT NT NT NT 113.0 ± 5.0 * 310.9 115.5 ± 6.6 * 325.8 
95.2 141.4 ± 5.4 * 398.2 147.5 ± 9.7 * 419.8 132.0 ± 5.5 * 380.0 138.0 ± 1.8 * 408.8 

Test endpoint 
 (% v/v) 

        

IC25 -- -- -- -- >95.2 -- >95.2 -- 

IC50 -- -- -- -- >95.2 -- >95.2 -- 

NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 
*Result was significantly greater than the laboratory control 
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Table 9 (continued). Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 
(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 
Cell Yield 

x104 
(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Laboratory Control 27.0 ± 1.9  -- 27.4 ± 2.3  -- 28.4 ± 1.9  -- 28.9 ± 3.0  -- 
1.5 27.0 ± 2.2  -- 28.2 ± 2.1  3.2 29.0 ± 2.6  2.2 34.0 ± 2.9   17.8 
3.0 32.5 ± 2.6  20.4 29.2 ± 2.2  6.8 33.0 ± 2.2  16.3 45.2 ± 3.0 * 56.7 
6.0 36.8 ± 2.8 * 36.1 36.0 ± 2.9 * 31.5 42.8 ± 3.3 * 50.7 69.5 ± 4.2 * 140.7 
11.9 55.2 ± 3.6 * 104.6 41.5 ± 1.7 * 51.6 64.0 ± 4.5 * 125.6 109.5 ± 3.4 * 279.2 
23.8 97.2 ± 5.9 * 260.2 76.2 ± 5.4 * 178.5 120.0 ± 6.2 * 322.9 120.0 ± 4.2 * 315.6 
47.6 115.3 ± 4.9 * 326.9 115.5 ± 5.8 * 321.9 141.3 ± 5.9 * 397.8 128.8 ± 6.8 * 345.9 
95.2 126.3 ± 6.7 * 367.6 140.5 ± 7.6 * 413.2 138.8 ± 5.0 * 389.0 109.0 ± 7.1 * 277.5 

Test endpoint 
 (% v/v) 

        

IC25 >95.2 -- >95.2 -- >95.2 -- >95.2 -- 
IC50 >95.2 -- >95.2 -- >95.2 -- >95.2 -- 

SD = Standard Deviation, IC = Inhibition Concentration 
*Result was significantly greater than the laboratory control 
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria specified in the protocols. Uncertainty associated with these tests is best described by 
the standard deviations around the mean and/or the confidence limits around the point 
estimates. 
 
On days 6 and 7 of the 7-day rainbow trout embryo test, the temperature of some test solutions 
measured 12.5°C, which is slightly below the 13 to 15°C temperature range specified in the test 
method. The control met the acceptability criterion and this temperature is well within the 
tolerable range for this species; thus, this minor deviation would not be expected to affect the 
results of the test. All other water quality parameters remained within ranges specified in the 
protocols throughout the tests. 
 
The eggs in the rainbow trout embryo test were exposed using a blocked design (i.e., eggs from 
one fish was used for replicate A of each test concentration, eggs from the second fish for 
replicate B, and so on); this approach deviates from the Environment Canada test method, which 
indicates that the eggs should be pooled prior to testing. This modification was considered 
appropriate because it reduces the risk of non-viable eggs affecting the test results, and allowed 
for exclusion of all data for Replicate A during statistical analysis, due to non-viable eggs in this 
replicate. There were no other deviations from the test methodologies. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10. Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 
reference toxicant tests were performed under the same conditions as those used for the 
samples. 
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Table 10. Reference toxicant test results. 

Test Species Endpoint Historical Mean 
(2 SD Range) 

CV 
(%) Test Date 

C. dubia 
Survival (LC50): 2.1 g/L NaCl 2.0 (1.8 – 2.2) 5 

May 3, 2017 
Reproduction (IC50): 1.2 g/L NaCl 1.6 (1.1 – 2.1) 17 

O. mykiss Viability (EC50): 6.5 mg/L SDS 4.0 (1.9 – 8.5) 45 April 26, 2017 

L. minor Number of fronds (IC50): 3.9 g/L KCl 3.8 (3.2 – 4.6) 10 May 3, 2017 

P. subcapitata Growth (IC50): 31.7 µg/L Zn 33.6 (25.5 – 44.3) 15 April 25, 2017 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 
Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: 

. Work Order No.: i'.:f03bS 

Sample Information: 

Start Date/Time: Aft\i .:lt; I r9 @ i300~ 

Setupby:~E~\'/\~t'I\~~~~~~~~~~~ 

Test Validity Criteria: 
1) Mean survival of first generation controls is :e:80 % 

Sample ID: LC _ LCOSSLCC-!/llS_ 20\1-0l+-."2l(._f\l 2) At least 60% of controls have produced three broods within 8 days 

. Sample Date: 

Date Received: Arr\1 -o.s 11-=t 
Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used ;::a young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cd tSC\ 

::U. (i.S-3.o) 

3) An average of :e:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

0 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: :l.o (t .i - .J • .:i) g/L NaCL 

7-d 1050 Reference Toxicant Mean and Historical Range: l-b (~- 1- :2. 1) g/L NaCL 

CV(%): 

CV(%): 

s 

Test Results: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 7 IOD 

Reviewed by: Date reviewed: ~ \ / ~ 15' 
~~~~~~1'--~._:;;~-

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

(v /v) 
Concentration 

\·Sb!. 

(v/v) 
. Concentration 

t -Z.- ?'Z 

Chronic FreshwaterToxicity Test 
Initial and Final Water Quality Measurements 

Jee. \c roa \ Start Date & Time·. A -;- . , 2 .. l':f- L 
lC_L('()q:,\ CC1 Jffi'20~ Stop Date & Tim ·.:!!fJ:tu•.l-....µ..l.!...':;ti.=..~~=-=------

rJ CJ~k$':[ · Test Species: eriodaphnia dubia 

~'r (!}Milli 'J-
- \ ·1111,1'\ 

Thermometer: 4 _____ Do meter: 
pH meter: __ '±~-- Conductivity meter: ~· ---:;r-------

Hardness*. 
Analysts: 

Reviewed by: ~ 
Date reviewed:-/,""'h/§.---=--:z-,,,,-,-: ~-..,,.11 

·AikaUni · 
* mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 0£.i I g Ip. 
Version 1.3 Issued May 22, 2015 

Nautilus Environmental Company Inc. 



Client: 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Sample ID: 

':!~ (v /v) 
Ll _l Co S.S. L(. c w:.Lz&IJ-" 9-'L'l A) 

Work Order: 1]036.5 . 

Days Concentration: corr-fro l Concentration: /, 'Sb. 
A B C D E F G H I .J lnlt A B c D E F .G H I 

1 / '/ / / / I./ ./ /. / v/ l:T':J // / / / / // ./ ,/ / 
2 /"' V/ / v/ / / /. .. / / I/ lf5 / I/ / / I/ / /' /' / 
3 .,,/ / / / / / / / v / f:.l- / / / / /' / v / / 
4 /' ./ f 

,,,, 
t 'f. / / / ti.. I/ ""l- /. ,. '2. / / / ./ / / 

5 "-1 ) ,/ b -v ":f· 6 ':f ~ <: 
J -'$ $' v '1 / / s 3 s G 

6 
t'j r 8 8 8 q )Z n 1'2. 9 ~ °'. b ~ 8 g b b '1 I'] 

7 Ii., It ~ :rsn .. I'S Ii f'1 !CS II 110 TI l~.f '. l it 1-z_ 12, 10 IZ. (0 ti' 
8 

Total J.9 ::is \2.. 2b 2'5 2'b 32 ?>t+ '.2.C\ 2.1+ :iw '26 19 2.\ 2.l~ 22 \C\ '2..\ 2\.\- 3\. 

Days Concentration: I~' •z_ t::; Concentration: \2.... 5 
A B c 0 E F G H I J lnlt A B c D E F G H I 

1 I/'· // / / / /' / / / I// / // // / /. / r7 / / 
/ / / / / /"' :/· / / I/_, / / / / / 7 / / 2 /" 

3 / ./ / // / /. // / / / G.1/ '/ / .Fr / / / / '/ / ./" -· 
\(; . / 3 + •it .\f i }::1,..--- J. 'I- .¥ 4 :3 / i,.. 'f' lp 5 / ·i- 'f ,__ __ 

r? rf / ~ ..) / / / ,/ ./ v / 'I / / 5 \JS / / / 
.. / 

_6 6' 6 8 'f '7' s 6 f>, /6 J) b_ 6 lY 6 't- 6 '( 7, J/ 
7 S' u q {1 ff Tr '1 !t... l~ )('I C?Y· ::> l'i t '1 f IO 3 I~ i2.. II . 

I 8 . :JtN 
_Total ll\. ::l'J.. \Oi 10. 2$ '.2.2. :13 21 :1.:3 l'fX ::iw 

----~· 
~ ;;tlj. '.11.o ::i:2 :2.l '.2.?.> ;;{<:; '.2.\ IS 
::i:i. 

Days Concentrati<in: '56 Concentration: \00 -
A B .C. D E F. G. H I J I nit A B ·c D. E F. G ·H, I 

1 / / / / / /,, /. / / / \Jj I/ / / I/ / V, / / / 
2 / / / / / / / /. / I/ '.]') !/ / -~ / / / / . "" ,,. ,/ /' ./ / 

Concentration: ·3 .12.. 
J lnit A B c D E F G H. I J !nit 

./ / / /' / / / /~ /,. I/. / 
/ I/ v· /. / / / !/ / / . / 
I/ £1/ / / / / / / / / -./' / rv· 
r ci... J ·'f tr 14" ,/" / L ,. ' 5, X/ ,/' ti,.. 
5 :1'\ / / / / s 3 v ,/ ;; 6 '1) 
1-:z_ uS 9 6 6 6 9 5 <;" b. 9 ·f'j J-) J 

Ir O"':f II I/ !ti r JO fl 16 /¥! f ~ ,,. err 
:iw 

:J.O\ J\f'l \% 21 :J.'.2. IC\ ;i.4 \C\ 19 23 2.q T-t ::J\!'l 
;:)]_ 

Concentration: 25 
J lnlt A. B c D E F G H I· J I nit 

,/, / / I/ /~ ./ / / ./ /. ./ --'--
/ / / / / / / / / ./ .. 7 

/ f-\.. ./ / ./ / / /' /, '/ I/ ./ BL. 

/ 'f . I /· ft,. / / !/ 'f' / 
.<'. .,, 

~ 
< 6 {; ' 

e- 6 v ;r) .) :JS Q. ./ ..) 6 i/ 
q_ Tr P; 8 ,/ () r '7' . ~ 6 '( Jc> 7-.s 

II ""r () If 10 Iii ft /3 13 12.. ti 12 V'-.J -
;-t1/J 

2? -JIN .13 '.25 ll> '2.'o 2~ 2i{'3 :lS :22 :26 26 .:JV\) 

Concentration: 
J. I nit A B c D E F G. H I J fnlt 

/ ~s 

/ J'S 
3 / / _/ / /, '/ / v / '/ / \'lL '// / / / / / I/ / / / \'.,-\... 

4 ~ ·-z. / ./ 'J ./'. ./ / 1...- / ~(.,.. / "l..- l.. 3x >ti ...r / / / / Q:Lr 
5 / T < b ,/ 'Z- "'l~ 0 ,/ 5 i~ 7 ./ / $ ? ":( s ./ (;, "".r 
6 h b 8 6 <:; r;; y 1 /6 [3 7S- b f) rt 8 'l,'/.. 6 -1- 8l 5 Y'S-
7 9· 12. ~ . '}- ~ t( ii Id- JI Y" ~ ::s 6 ICJ I 9 1'1 l I .f.1 7'.f 
8 I 

Total r=r zo '.2b 2b lS A n 2-:r ;;i.3 \=j :J\r\J :l.l.\- l6 2D ;p. Pl~ S"f... l'b ::26 ll) ;'.{i JIN 

Notes: X = mortality. 

Sample Description: 9e-e ( J...)Qi:.\'e~=<~-~rA-"trl~A=Oi~\~1N'-=f--0-'~h~£._.,e;,'=·,....t _____________________________ _ 
·Comments: To·1a1 #Young onl based the flrsl 3 Brood:.ivourth and subsequenl broods not Included Jn Iola! counl. 

Ph:: ,V1 ~I, ,.., A I ?: 
Date reviewed: __ I_ W ~-=:J"'---'-+•-""'-11_,__,_J_,__ ___ _ Reviewed by: 

Version 2~ 1 Issued July 29, 2009 
Nautilus Environmental 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 16-6830-4007 

Analyzed: 12 May-17 9:54 

Batch ID: 05-9125-6199 

Start Date: 25 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 7d 3h 

Sample ID: 10-6359-5836 

Sample Date: 24 Apr-17 15:20 

Receive Date: 25 Apr-17 09:00 

Sample Age: 22h (5 °C) 

Endpoint: 7d Survival Rate 

Analysis: Linear Regression (MLE) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 3F652F3C 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2017-04-24 N 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

12 May-17 09:55 (p 1 of 2) 

170365a I 08-6278-3942 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Linear Regression Options 

Model Function Threshold Option Threshold Optimized Pooled Het Corr Weighted 

Log-Angle [Asin(PA0.5)=A+B*log(X)] Control Threshold 0.0000001 Yes Yes No Yes 

Regression Summary 

lters LL Al Cc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision(a:5%) 

11 -11.33 34.66 28.9 -0.1934 0.2194 Lack of Fit Not Tested 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 21.68 N/A N/A 4.613 NA NA 
EC10 97.42 N/A N/A 1.027 NA NA 
EC15 318.9 N/A N/A 0.3135 NA 
EC20 893.2 N/A N/A 0.112 NA NA 

.> \O~ fu c \ll~) EC25 2278 N/A N/A 0.0439 NA NA 
EC40 28200 NIA N/A 0.003547 NA NA 
EC50 135800 N/A N/A 0.0007363 NA 

NA1 
NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 
Threshold 7.77E-08 8.815E-05 -0.000173 
Slope 0.1475 0.09922 -0.04702 
Intercept 0.02852 0.1241 -0.2148 

ANOVA Table 

Source Sum Squares Mean Square 
Model 4.749628 4.749628 
Residual 5.986303 1.197261 

Residual Analysis 

Attribute Method 
Goodness-of-Fit Pearson Chi-Sq GOF 

Likelihood Ratio GOF 
Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

7d Survival Rate Summary 

C-% Control Type 

0 
1.56 
3.12 

6.25 

12.5 

25 

50 

100 

Negative Control 

000-469-187-2 

Count 

10 

10 
10 

10 

10 

10 

10 

10 

Mean 

1 

0.9 

1 

0.8 

95% UCL t Stat P-Value Decision(a:5%) 

0.0001728 0.0008815 0.9993 Non-Significant Parameter 

0.3419 1.486 0.1974 Non-Significant Parameter 

0.2718 0.2297 0.8274 Non-Significant Parameter 

OF F Stat P-Value Decision(a:5%) 

1 3.967 0.1030 Non-Significant 

5 

Test Stat Critical P-Value Decision(a:5%) 
5.986 11.07 0.3076 Non-Significant Heterogenity 
6.152 11.07 0.2918 Non-Significant Heterogenity 
0.8681 0.6805 0.1445 Normal Distribution 
0.5578 2.492 0.1534 Normal Distribution 

Calculated Variate(A/B) 

Min 

1 

0 

0 

Max Std Err 

0 

0 
0 

0.1 

0 

0 

0 

0.1333 

CETIS™ v1.8.7.16 

Std Dev 

0 

0 
0 

0.3162 

0 

0 

0 

0.4216 

CV% %Effect 

0.0% 0.0% 

0.0% 0.0% 
0.0% 0.0% 

35.14% 10.0% 

0.0% 0.0% 

0.0% 0.0% 

0.0% 0.0% 

52.7% 20.0% 

Analyst: 

A B 
10 10 

10 10 
10 10 

9 10 

10 10 

10 10 

10 10 
8 
~ 

Q~~l/rl 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 16-6830-4007 
Analyzed: 12 May-17 9:54 

7d Survival Rate Detail 

C-% 

0 

1.56 

3.12 

6.25 
12.5. 

25 

50 

100 

Control Type Rep 1 

Negative Control 1 

7d Survival Rate Binomials 

Endpoint: 7d Survival Rate 
Analysis: Linear Regression (MLE) 

Rep2 Rep 3 Rep4 

0 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 0/1 

Reps 

Reps 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/t 

Graphics Log-Angle [Asin(PA0.5)=A+B*log(X)] 

• 
• 

-·-

.. 
• 

.. 
0.0 -----------------------------------------------------------------------------------------------

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 09:55 (p 2 of 2) 

170365a I 08-6278-3942 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep? Rep8 Rep9 Rep 10 

0 

0 

Rep6 Rep7 Rep8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 0/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

0/1 1/1 1/1 1/1 1/1 

Ran kits 

7dS111YlV1ilbtc 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

01 Jun-1713:07 (p 1 of 2) 

170365a I 08-6278-3942 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-2862-5474 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 01 Jun-17 13:07 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 05-9125-6199 Test Type: Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

Start Date: 25 Apr-17 13:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 02 May-17 16:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d 3h Source: In-House Culture Age: <24h 

Sample ID: 10-6359-5836 Code: LC LCDSSLCC Client: Teck Coal 

Sample Date: 24 Apr-17 15:20 Material: Water Sample Project: 

Receive Date: 25 Apr-17 09:00 Source: Teck Coal (TECK COAL) 

Sample Age: 22h (5 °C) Station: LC LCDSSLCC WS 2017-04-24 N 

Linear Interpolation Options 

X Transform YTransform Seed Resamples Exp95% CL Method 

Log(X+1) Linear 543001 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 0.5576 0.2393 4.733 179.3 21.13 417.9 
IC10 1.426 0.5358 57.9 70.12 1.727 186.6 
IC15 2.615 0.9033 76.72 38.25 1.304 110.7 
IC20 50.72 1.359 N/A 1.972 NA 73.6 
IC25 64.18 2.551 N/A 1.558 NA 39.2 
IC40 >100 N/A NIA <1 NA NA 
IC50 >100 N/A N/A <1 NA NA 

Reproduction Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 10 26.4 12 34 1.893 5.985 22.67% 0.0% 
1.56 10 23.6 19 31 1.284 4.061 17.21% 10.61% 
3.12 10 21.5 17 27 1.098 3.472 16.15% 18.56% 
6.25 10 20.3 14 25 1.193 3.773 18.58% 23.11% 
12.5 10 22.4 15 26 0.9911 3.134 13.99% 15.15% 
25 10 23.8 16 26 0.9638 3.048 12.81% 9.85% 
50 10 21.2 15 27 1.348 4.264 20.11% 19.7% 
100 10 17.3 3 28 2.612 8.26 47.75% 34.47% 

Reproduction Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep7 Reps Rep9 Rep 10 
0 Negative Control 29 25 12 26 25 28 32 34 29 24 
1.56 26 19 21 24 22 19 21 24 31 29 
3.12 18 21 22 19 22 19 17 23 27 27 
6.25 14 22 19 19 25 22 23 22 23 14 
12.5 22 24 26 22 21 23 25 21 15 25 
25 23 25 16 26 24 25 25 22 26 26 
50 17 20 26 26 15 19 22 27 23 17 
100 24 16 20 3 14 5 18 26 19 28 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 01-2862-5474 Endpoint: Reproduction 
Analyzed: 01 Jun-17 13:07 Analysis: Linear Interpolation (ICPIN) 

Graphics 

.-·-···---

IS 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

01 Jun-17 13:07 (p 2 of 2) 

170365a I 08-6278-3942 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 

~ 
~l/tt 

QA: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

LC-LC£ _w~ - 2or1 - Ol\-<24- _i\l 

(-\prl \ 0.4- I i"'T 

Arr\I "2S I 1-=t 

5""!- ;J.oL 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used ~8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

J.1. (i.S-3.C) 

Start Date/Time: l\?lil ;).S I Ft @ \30Dh 

Set up by: ...:t::.:;.~.::..;M:..:.._ ________ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is :?:80 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of :?:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

0 

g/L NaCL 

g/L NaCL 

. 7-d LC50 Reference Toxicant Mean and Historical Range: :i.o (t.i- .:i • .1) g/L NaCL CV(%): s 
7-d 1050 Reference Toxicant Mean and Historical Range: l- b (1-1- :2. i) g/L NaCL CV(%): 

Test Resu Its: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: Date reviewed: ~l =3/. /'i1Y 
~~~~...t---'~,1--_..;.._..:.~ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

(v /v) 
Concentration 

. \ .5(;1. 

(v/v) 
. Concentration 
. t-Z.- 51. 

. (v/v 
Concentration 

100/; 

Thermometer: 

Hardness*. 
Alkalini * 

* mg/L as CaC03 

Chronic FreshwaterToxicity Test 
Initial and Final Water Quality Measurements 

1ec.\c ro~\l 
lc-tCS'.:dJi!S0\1--cH-i.?H t\/ 

11c>3~:5-:'?. 

4 -~---DO meter:_+-=--

Das 

Das 

pH meter: _ _.4-.__ __ Conductivity meter: ¥1-
~1,___ __ 

Analysts: 

Reviewed by: 
Date reviewed: 

Sample Description: 

Comments: Broodboard Used: OYl q 13ft 
Version 1.3 Issued May 22, 2015 

Nautilus Environmental Company Inc.-



Client: 
Sample ID: 
Work Order: 

Days Concentration: corrrro ( 
A B C D E F G H I "J 

1 / "/ / / / / / / / '/ 
2 / ,_.,,/ / v/ / / /.. / !/ / 
3 ~ / / / / / / / x / 
4 ~ 

., 
) 4' / \.\' / / I~ / 

5 / ,/ / z.. v '1 l, 'v / 

lnlt 
cr5' 
\J'S 
~(..-

ri...-
\S:l 

Chronic Freshwater Toxicity Test 
C. ciubia Reproduction Data 

Concentration: /,'Sb. 
A B c D E F G· H I 

/" /. / / / / / ,,/ / 
/ I/ I/ / I/ / /' /" / 
/ / / / /" / v / / 
3 / /· 3 / i.. ,. ,/' / 

/ h 5· i/ / v w ')..,- h / 

StartDate&Time:.Aruif2:it':f ~·I~ 
Stop Date & Time~ fl'¥~ .:;£1'0C 2;J?g \\-:>{)()'\,.,. · 

Set up by:_,.EJ)_··,._.,.'\l'.:...{\ ___________ _ 

Concentration: ·3 .J? 
J lnit A B, c D E F G H I J I nit 

./ cf) / I/ / / / / /' / A' / / d) 
:/" (]'$ / / /' /' /7 / / / ./ /~ 75 

I/ 1}"0 / / / / / / / / / ./ l"-
/ fl...- f tf L- 3 J ,/ / l/· v· / ~\,. 

2- :1S / / / . ./ / / "-/ / .,/ t.; \$ 
6 (-? 'f ~ (c-:? 4.- "(_,.,, xr tr } m0 er ::;- ~· Q ,/ (,,.., f ..-. (;-. -=>- ' l/V'/ 13 ':::5 - -+- + /'. b lif K (-.~ /f/111 
7 1'2 ·1 l 10 t5 t) 12. ( () l4 1"5"' \'.') II 14 1 '<;' i/ lb , 2., b ICj 1.7 OS 9 12- 17 \ l 8 v· ii n 1l {:J.. C7"J 

8 'JfrV "JIN 

Total .?_\ 2\ "J\ lb 2l~ 2\ ~~ 2b 0 )\ CJ :J\,\) 2.'T 2l\- 2.b ·:)l'I D 21.\- 2.2 14 '2.-=\- 2\ :JW ~ 24 2.t> 2\ \'(,, 0 21 2.S 2.'3 22 ;:)~\) 

24" :20 

I Days 
Concentration: '"' • ·z_ r:; Concentration: \Z... ':I Concentration: 25 
A B c D E F G H I J I nit A B c D E F G H I J lnlt A B c D. E F G H I· J lnlt 

L // / / / / / / / !/,, 7S / // // ~ / /' / / ,/, '-() / / / !/. / / / / / ./ ,:tT ;-L / . ' 

/ .... , 

2 ./ /' / // / ,.,... /" / I/ /,, ~"< / / '/ / / / / / / / r'S / :/ / / / / /, / ,/ .. / 1T'\ ' / ./1 

3 / / / / / /. / / / / It.~ '/ / / / / / ./ / / / <;',v ,/ / ./ / / / /. '/ / / et:.~ 

4 ·3 /. 3 ,/ .3 i ~- .> / / ~ >· ~ / 1 / .3 ~ t 'fj 
..,._ 

~ . 'Cl- / / / c: / / / / ./ v; ~'--
5 (/" ./ t/ y / / '/ / 

~ t ~ Q') ,/' s v· ,/ .1 / ./ '2- v / cr.s s <t 4 '&-- '].. -z_ <-J b / / trJ 

6 l. v <-1 !cf L r_ Jf (( () 7 - fJ1i1!J 9 '1 / >,>-· -4- :+ q (_,.., ~ Ot ~)'): 'I dl 6 (f 110 <1. ~ er- v v:::- l:!tU1) 
7 l '2- / u \7_ (,1 ll is 12- [ I{ I Lf iJiS' 1 If / 'fl! (7 L2_ t) to t3 It_. cr:f I!:> ) 2., ( 't 1-:; 6~ IS IS I:;;_ v v V:r- ' 
8 ' 

Total 2.\ 0 '23 21.\- 2.0 2\ 2.'4- 23 2.6 2.-=t :JW 2.3 213 0 '2.S 23 22.. 21.\- ti 23 2.L\- :J(N 30 '2.L\. 2b 2.1_\. 21"" ?_'3 2S :2.b 0 t) :->VJ 

Days Concentration: S6 Concentration: \C>O ' Concentration: 
A B .C D E F. G H I J I nit A B ·"'c· D, E F. G ·H, I J. I nit A B c D E F G H I J lnit 

1 / / / / /. // /_ / / / J5 / / / / / /# / / / / 75" 
// / / / I/ / / / / /, J5 / / . /. /,, / / / / ',?' / ' •<"" 

2 ,?'/ / 1./0 

3 / / / / '/ / / / / / Q;l· i/ / / / / / I/ / / / v.. 
4 3 J 1 tt.. ~/ / / t / / ~"' / I/" / / / I / / / / ii):.. 

5 ,/ / / J ,/ Lf :) s 1 5 ";JS /_ "3 v / 3 7-- (j 4 'ix t( ~s , 
6 (!"".) 1--r <S' (f -b q q (1 q c., f)f/fll (.., b :~ / >r h r (-,f /; fl'/JfJJ / 

7 12- I"':? n 1 l tlo t) vr t4 '"< 12- c:r.f i ~ 14 / J I<. i2.. I() 1 "l, / ()-' w 
8 

Total 2.\ 23 2.'+ 2l '16 2.'t 2.S 2.6 '.213 '.23 :JIN '.2.b '13 D 0 2?;, 10 n 2.S 'i )I_ 0 JW 

Notes: X = mortality. 

Sample Description: __,9~·-~:::....>.--'1..L>...1'"""-W>=<'---'[..Lhl.LU<::.w.J..L:..::f-..\..L.L~;,,...J..------------------------'---'----'---
.Comments~: --'-=· =-'-~=<-==o.=~==="-'~~:::.=::=.::=:.:.:.::==.:.::=.c:::.::=~===:..---'--------'--------'--------'---~-

Reviewed by: !?lk "'2. I 2..1V?'-Date reviewed: __ ,_~-~-~"""?'-'.-4/--'-' l..._ ___ _ 
Version 2.1 Issued July 29, 2009 

Natrtllus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-17 10:10 (p 1 of 2) 

170365b 113-3699-9452 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-1533-1829 Endpoint: 
Analyzed: 12 May-17 10:09 Analysis: 

Batch ID: 

Start Date: 

05-9125-6199 

25 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 7d 3h 

Sample ID: 21-2395-9097 

Sample Date: 24 Apr-17 14:17 

Receive Date: 25 Apr-17 09:00 

Sample Age: 23h (4 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level "lo 95% LCL 
EC5 80.16 56.15 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

7d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

7d Survival Rate Detail 

C-% Control Type 
0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

951441 

95% UCL TU 

NIA 1.247 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 

Count Mean 

10 0.8 
10 
10 
10 
10 
10 
10 
10 0.9 

Rep 1 Rep 2 
1 1 

1 

7d Survival Rate 
Linear Interpolation (ICPIN) 

Reproduction-Survival (7d) 

ECIEPS 11RMl21 

Ceriodaphnia dubia 

In-House Culture 

7E990B39 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2017-04-24_N 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 
NA 1.781 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% %Effect A 

0 1 0.1333 0.4216 52.7% 0.0% 8 
0 0 0.0% -25.0% 10 
0 0 0.0% -25.0% 10 
0 0 0.0% -25.0% 10 
0 0 0.0% -25.0% 10 
0 0 0.0% -25.0% 10 
0 0 0.0% -25.0% 10 

0 0.1 0.3162 35.14% -12.5% 9 

Rep 3 Rep4 Reps Rep 6 Rep7 Rep8 Rep9 
1 1 1 1 1 1 0 
1 1 

0 

CETIS™ v1.8.7.16 Analyst:. __ _ 

B 

10 
10 
10 
10 
10 
10 
10 
10 

Rep 10 

0 

~ 
~oi/Ft 

QA: __ _ 



CETIS Analytical Report Report Date: 12 May-17 10:10 (p 2 of 2) 

Test Code: 170365b I 13-3699-9452 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-1533-1829 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 12 May-17 10:09 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

7d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Reps Rep9 Rep 10 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 0/1 

1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 - 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 

Graphics 

•· ·- --·---------·- -- -- ---

~ 
~~:?I ~ 

000-469-187-2 CETISTM v1 .8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-17 10:10 (p 1 of 2) 

170365b I 13-3699-9452 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-6997-0448 Endpoint: 
Analyzed: 12 May-17 10:09 Analysis: 

Batch ID: 

Start Date: 

05-9125-6199 

25 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 7d 3h 

Sample ID: 21-2395-9097 

Sample Date: 24 Apr-17 14:17 

Receive Date: 25 Apr-17 09:00 

Sample Age: 23h (4 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 55.97 1.987 

IC10 62.64 3.097 
IC15 70.08 55.05 

IC20 78.4 61.25 
IC25 87.69 64.86 
IC40 >100 NIA 

IC50 >100 NIA 

Reproduction Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Reproduction Detail 

C-% Control Type 
0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1239283 

95% UCL TU 

NIA 1.787 

NIA 1.597 
NIA 1.427 

NIA 1.275 
NIA 1.14 

NIA <1 

NIA <1 

Count Mean 

10 17.4 
10 21.2 
10 19.4 
10 21.2 
10 20.7 

10 20.7 

10 24.2 

10 14.3 

Rep 1 Rep2 

21 21 

27 24 

20 24 

21 0 

23 25 

30 24 

21 23 

26 23 

Reproduction CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

7E990B39 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2017-04-24_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 50.33 

NA 32.29 

NA 1.816 

NA 1.633 

NA 1.542 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

0· 26 3.019 9.548 54.87% 0.0% 

0 27 2.67 8.443 39.83% -21.84% 

0 25 2.252 7.121 36.71% -11.49% 

0 27 2.485 7.857 37.06% -21.84% 
0 25 2.385 7.543 36.44% -18.97% 

0 30 3.493 11.05 53.36% -18.97% 
21 28 0.7118 2.251 9.3% -39.08% 
0 26 3.673 11.61 81.22% 17.82% 

Rep3 Rep4 Rep5 Rep6 Rep 7 Rep8 Rep9 Rep 10 
21 16 24 21 24 26 0 0 
26 27 0 24 22 14 27 21 

20 21 18 0 21 25 23 22 

23 24 20 21 27 23 26 27 

0 25 23 22 24 18 23 24 
26 24 27 25 25 26 0 0 
24 21 26 28 25 26 25 23 
0 0 23 20 22 25 4 0 

~ 

CETIS™ v1.8.7.16 
~:61/t-1' 
QA: __ _ Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 01-6997-0448 Endpoint: Reproduction 
Analyzed: 12 May-17 10:09 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 10:10 (p 2 of 2) 

170365b I 13-3699-9452 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
~~1lr:1 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 21-3944-3349 
Analyzed: 12 May-17 10:14 

Batch ID: 

Start Date: 

05-9125-6199 

25 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 7d 3h 

Sample ID: 20-5589-7653 

Sample Date: 24 Apr-17 14:17 

Receive Date: 25 Apr-17 09:00 

Sample Age: 23h 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

7A8A8235 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_ WS_2017-04-24_N 

Report Date: 

Test Code: 

12 May-17 10:14 (p 1 of 2) 

170365b Adj I 05-0250-8902 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 520039 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 
IC10 
IC15 

60.78 
73.84 
89.66 

0.2812 NIA 1.645 
0.6415 NIA 1.354 
1.103 NIA 1.115 

IC20 >100 NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

IC25 >100 
IC40 >100 
IC50 >100 

Reproduction Summary 

C-% Control Type Count 
0 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

Negative Control 10 
10 
10 
10 
10 
10 
10 
10 

Reproduction Detail 

C-% 

0 

1.56 

3.12 

6.25 

12.5 

25 
50 

100 

Control Type Rep 1 

Negative Control 21 

21 

21 

21 

21 

21 

21 

26 

000-469-187-2 

<1 
<1 
<1 
<1 

Mean 

17.4 
17.4 
17.4 
17.4 
17.4 
17.4 
17.4 
14.3 

Rep2 

21 

21 

21 

21 

21 

21 

21 

23 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 
NA 355.6 
NA 155.9 
NA 90.65 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Calculated Variate 

Min 

0 
0 
0 
0 
0 
0 
0 
0 

Rep3 

21 

21 

21 

21 

21 

21 

21 

0 

Max. 

26 
26 
26 
26 
26 
26 
26 
26 

Rep4 

16 

16 

16 

16 

16 

16 

16 

0 

Std Err 

3.019 
3.019 
3.019 
3.019 
3.019 
3.019 
3.019 
3.673 

Rep5 

24 

24 

24 

24 

24 

24 

24 

23 

CETIS™ v1.8.7.16 

Std Dev 

9.548 
9.548 
9.548 
9.548 
9.548 
9.548 
9.548 
11.61 

Rep6 

21 

21 

21 

21 

21 

21 

21 

20 

CV% %Effect 

54.87% 0.0% 
54.87% 0.0% 
54.87% 0.0% 
54.87% 0.0% 
54.87% 0.0% 
54.87% 0.0% 
54.87% 0.0% 
81.22% 17.82% 

Rep? 

24 

24 

24 

24 

24 

24 

24 

22 

Rep8 

26 

26 

26 

26 

26 

26 

26 

25 

Rep9 

0 

0 

0 

0 

0 

0 

0 

4 

Analyst: __ _ 

Rep 10 

0 

0 

0 

0 

0 

0 

0 

0 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 21-3944-3349 Endpoint: Reproduction 
Analyzed: 12 May-17 10:14 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 10:14 (p 2 of 2) 

170365b Adj I 05-0250-8902 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
httf!:J ~1 J rr 

QA: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Start Date/Time: A\:'\°\ I ;J.S I Ft @ \300\"' 

Work Order No.: H03bS Set up by: -=!;\'j\~M:..::........ ________ _ 

Sample Information: Test Validity Criteria: 
1) Mean survival of first generation controls is ;::80 % 

Sample ID: 

Sample Date: 

LC- fROS.Qc_w<; .. :lOH-Ott-.:is_t\\ 2) At least 60% of controls have produced three broods within 8 days 

(.\pl\\ d.\.\. /rt 3) An average of ;::15 live young produced per surviving female in the 

Date Received: Arr\1 ~s 11-=t 
Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used ;;::a young on test day 

NaCl Reference Toxicant Results: 

· Reference Toxicant ID: 

_Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cd p;q 

:l.1. (i.S-3.C) 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

O~i3H B 

<24-h (within 12-h) 

D 

2_\ , :24 I .2t; f 'J.b f 3S I % ' 40 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: ::i.o (t .Z - :2 • .'.2) g/L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: t-b (H- :2.1) g/LNaCL 

CV(%): 

CV(%): 

5 

Test Results: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v >100 

Reviewed by: 
Date reviewed:--~---,,__~..:../..,_.1 _h--=-r.;...Ju~r _· 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Chronic FreshwaterToxicity Test 
Initial and Final Water Quality Measurements 

Davs (!) ~' () 
Concentration O 1 2 3 4 5 6 7 

co V\frc \ ,,;'.::·~- : 15i61a\c ~!if~~/i. ~?tit(! :; ;.·:ri~w: . ?ota.; >~~:vi" ,.:'drCI\'.': Knitw.i 3'c:6J~QE; '.l1ri:~;:' tj:~~alij0}111/;~ii~~\ "~fiii~i'C 
TemperatureC°Cl 12LLO~l!l1iv\.U1).01Ll-615.o17t()) 1<f'"» .'iA''° <t-~'-' w~ 1,S,o 11J{Dt-7J.o 

Docmatu IRO ':7· I l~)-l! ":f.-~ 8·0 'LS ~.CJ 1.s ·n~· ':f.<-i l~·i, '=1·'1 ~-i 1· I 

. Cond. CuS/cm) r1 I )? 11t \0 1..-19) 11 lo 1 p~- z.t S' 1LV zz Co 
Initials lfhll'YI ,fr(l«) Cf\ .t:mrt1 p_, (11 T-l'f("i 0) 

(\I /v) Davs 
Concentration 0 1 . ,2 3 4 5 6 7 

\ · 5(;,1. .:;::iriiit:r;\ :~,:t:iia\; j'rieJ&.:i; "Vb'ra:' 'tirew:o'. ; 'drtf: :;new. :1,ont ; }.:n-ew> > :61a; :~:,'.ri~;¢,;; .Htii~c; ~!'ti'~~":; :.\fi£ia1 • 
Temperature(°C) '14_01$.6 11({0 Zf-0 1J.(.O ,.so 11.Jt() ~").:> vr,.~ '\..6l.> ·V<,t> 1fo 146 ?.CD 

DOlma/L) R. I 7· l ~',)' 17··2i CZ>·L. l.S K~J/ :'.!.S ~-1 'f-:1,4 B·I '"f.] 8 U 1-. \ 

Cond. CuS/cm) I "21 L1 Q..-)-0 'b 3 l /)_ -i~ "'2.-3 S :{ 3 8 '?-:'.?. 0 ' t 5 0 
Initials · f'Ml}o/) flYWrJ tr< f:n1Jt'1; ~l. (ff· t7'Yl1ff J 05 

I I I 

(v/v) Davs 
. Concentration O 1 2 3 4 5 6 7 

t 1.. - '51. ,~:iilil:.::; :if1,'i:i'iH > J,irlijw ; <'':bid "t:i1~\ri. '. ,oiti<:: :hew ... ~· 6lCl;J :'.;t~~ii;;; :;''&1tl'Y! .'t::t;~,q;: ~1i'C>]!f};; ;.;fi'.ijW:; :;,fiff~h 
Temperature l°C\ 7}{ G 15', 011 L1 .U LS ,c_, iJ(V <..~ P 11.fj ~...,.,. lA...P 'J»-i,..> ·u..,~ L,f. 6 1 ,lf 0 l-7(0 

DOlmQ/L) IH.1 '::/-.0 '{;; U ::;t.3 2i·L -:J.t l?,I 1.4; ~cl t-Jt 8.\ o/·3 lf_! -:f.u 
PH 8.0 7-7 '()U 9,Cj ':f'.q '1~) r:U-:j,lf g_p tt'I./ t·'i ?'·8 hl:q '.f'·3 

Cond. luS/cm) 121C-:17 -J.-~ 0 ~. 9 b . ?JA 0 l--1 'f 'J ~ ~ ;:23'· d- ~1 3 '12. 
Initials fin~~ fWJfi? 'J'S =Afl1"1 ~·\.- ff) t::rr1//11 1 J) 

! 

( V/V) Davs 
Concentration 0 1 2 3 4 5 6 7 

I oo % s,lfiiitfa ;'.':~1~;;;, .H~v./. : .. joid'".1 C:n~w .· ·, oid·) > l'iew ·•··. :f>foA ;1:1~~·'. .;:~'dlaL} J:::n'eV.i:} \;'.,:6i<J:;}': }5:n'~Y.i;·~ ~'ififf~E' 
Temoerature C°Cl 2YS z;, 0 11 .... tf7 2:~.0 D,4'· O -zJ.o l7t::;:-t:;"' "-61~ 1.Aip V:."".\."' ~..? ?S.a Zf.1 O lz,5 .o 

DOlma/Ll lg;!- 7.0 1:11 ":'/,2_; ?J.7_. "'J,.b 1::::1:-t' -q .. y i,\ '1·Y tJ·\ '7·3 i?,.;2 ].Z.. 

Cond. CuS/cm\ R-25' 1Y l' '"}-:;3 ~) 1-~9"' :f..rc ~I ~ 1-Lo 
Initials tm1M fi'llfY) CJ) J::Jl51}Y) (-<- tr< tfllf/ j J]"" 

Thermometer: 4 

Hardness*. 
Alkalini * 

* mg/L as CaC03 

Sample Description: 

pH meter: __ 4-.__ __ Conductivity meter: _z.,,_7'1_...I __ 
I 

Analysts: fMM1 AwD :r,<; 1 t;C. 

Reviewed by: ~ 
Date reviewed: l1Ytt1 ?2 f i ~11"' 

elem , col.oness , oo.one.s5 / Ho1.o~ \"O.r\\culQtes \>res:e.rA-

Comments: Broodboard Used: 

. Version 1.3 Issued May 22, 2015 
Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. ciubia Reproduction Data 

Client: ieck: COO\ . 
Sample ID: Ll .-1=-'~ D5. OC.~wS·~-2oG-o<.I -7..) _N 

StartDate&Time:~-l~ · 
Stop Date& Tlme4= ·~2/ll@lbCOb • 

Work Order: I :to 3 , .S Set up by: €\'(llYI · 

Days Concentration: CC>t-fr o ( Concentration: /, 5 & Concentration: ·3 • I? 
A B C D E F G H I . J !nit A B C D E F G · H I J lnit A B C D E F G H . I J !nit 

1 /'/ / / /./ ./ /. //I) // /. / / / //./ /'./1) //. / .. /.-J/ / /~ /.,,//. / 0-J. 
2 ~v-/ /v /. / / /.I/ / '/ ~ / I/ / / /. /"" /" / / ./ J<; I/ / /. / / / / / / / \!':) 
3 ~//"///VVV/~v//////V ///t.\,//I//'/ /// l"'/~1.-
4 :; / / / / / / 3 3 ·~ ~.... i / / · 't / t 1.- r -z.. J 1;._. / J I"' / r ..-- / / / / ~" 
s ~ '-t Lt/ .'\ <-t "'L ) / ./ / 15 (; l/ s· / ,. / ,,, 2 _./ ,/ a>: L...- v "i .'1,., 0 7 ~ 3 '-/ 'J "\ trf 

s c/ E! fl '7 6/. . 2.. tJ '7 '1 r -:rr v'" 8 · 8 9 lb 6 S" b" 7- B 7 · S Q. ~y 6 'l- f.3 8 6 e:-;z "';:<: 8 err 
1 ;z. ·tr 1u 10 /2-- i I 10 ,~ 1 I If.a JS' tl 12- II 1~ tG 72- '6 t5 12- 13 7TY 'f IL 12.. q 1z_ q 10 II JI 13 V-Y 

8 

1--~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~-.----'-~~~~~~~~~~~---~~ 

Days Concentration: ;,, • •z., 6 Concentration: \ 'Z.. , 5 Concentration: Z 5 
A B C D E F G H I J lnit A B C D E F G H I J lnlt A B C D . E F G H I · J !nit 

1 ./· / / / / /. / / / I/, :IS / /, // // /. / // / / ,/, S5 / / /_ /. / / /' / /. / 05 
2 ,,, ./ /// / ,/

7
/ / / l//::h / / / / / / / / / / ~ // /l/·I/ // /./ .,/ ,;:5 

-·a /'_///.//.////ti.:'"'////V////l/t:v //./////.'///./t;1.--
4 / / t,. · / ·t,.. f / . / / / (v j · / / 3 !/ .J J / / I · !v / 'Z. 'J /. lf / J .. / · / ,/ '(v 

5 Y 7, V -.z i/ "3 i '1- 3 1 J) / j 't · / i( ,/ ./ )._ -;:>_ / W ~ ~ V .) / :5 v -f 3 j CN-
6 6 6 6 v 8 CS !jZ · / 3 '7'3 '?- 8 10 6 6 ·-s 3 8 8 r_;- 1 v t:J 'cJ 7 8 · ? /() CJ l3 17! 

1 If /rJ 15 to tl 7' · f2.. t2, tl( 7s P- /() II 12 tz... L3 t~ q l'f ur VI tg 11 12 12.. LS IS If> ):2 1<_ 'VJ 
l--'--l-~t'-"--l---ll---l--'-l'-'--l---l~-t--'-t-+--+--t-~+--l--'-1---1---H---l'-'--"-t-"""-+_,.,_+--<'-l--'--l---+'---l~-t---t~-t-'--'--t~-!--I-~+-'--+-"'-~ 

8 . 

Total 2\ IC\ ii 13 ".2.1 2.D 1.2 l6 '.20 "{X.. ;JW 22. '2.\ 2S 21 ox '2.\ 19 !'6 lC\ 2.:; QIN :'.ll\- ;;:3 ::Z:l 2S 2S 2.L\- '.2.1- =?,() 2..ll- ·2s :Jv\l 

Days Concenfratlon: S 6 Concentration: ' C> 0 - Concentration: 
A B .c. D E F . G. H I J lnit A B ·c D E F . G . H, I J . !nit A B c D E F G H I J !nit 

1 / / / / /, /,, /. / / / ::r5 ,/ I/ I/ / / ,/)/ / / / JS 
2 // ///_/ / / /l/,·~n/./.~/,,// //~//JS 

4 /4- // /(/ 'S //'{.,. //Z.. ./ / // // .. /fv 

8 
Total 2.1.\.. 2.l 26 2.6 23 22. 1·2. '26 16 2L\- :.Jh) 2?, ?..-=t 2.l\- IC\ 32 23 2S 2S 2.16 25 J(/\) 

Notes: X = mortality. 

Sample Descrlpti'?n: 9e-e LllOr\:e< sru?i \IN ;s h..e.et 
·Comments: Tola!# Young only based on tho flrst 3 Brood:ourth and subsequent broods no! Included In tolal count. 

Reviewed by: Date reviewed: __ Wl1fd--......-1-~3--+(l _~_M_(~}--__ _ 
Version 2.1 Jssued July 29, 2009 

Nautilus Envfronmenlal 



CETIS Analytical Report Report Date: 12 May-17 10:23 (p 1 of 2) 

170365c J 20-7913-3478 Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-1655-8476 
Analyzed: 12 May-17 10:22 

Batch ID: 

Start Date: 

05-9125-6199 

25 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 7d 3h 

Sample ID: 03-5831-0821 

Sample Date: 24 Apr-17 12:49 

Receive Date: 25 Apr-17 09:00 

Sample Age: 24h (3.5 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

7d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

7d Survival.Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 7d Survival Rate 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

155863A5 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_ WS_2017-04-25_N 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Seed Resamples Exp. 95% CL Method 

1647906 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 

10 1 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 
10 0.9 0 0.1 0.3162 35.14% 10.0% 9 
10 0.9 0 1 0.1 0.3162 35.14% 10.0% 9 
10 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 

Rep 1 Rep 2 Rep3 Rep4 Rep5 Rep 6 Rep7 Rep 8 Rep 9 
1 1 1 1 1 1 1 1 1 

1 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 
10 
10 
10 
10 
10 
10 
10 

Rep 10 

1 

0 

~ 
QA'!Ut!!J otlff 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 07-1655-8476 Endpoint: 7d Survival Rate 
Analyzed: 12 May-17 10:22 Analysis: Linear Interpolation (ICPIN) 

7d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 0/1 

25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

-----------@---------------------@ 

·--GI/ 

o.s 

"' 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 10:23 (p 2 of 2) 

170365c 120-7913-3478 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep6 Rep7 Reps Rep 9 Rep 10 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

Analyst: __ _ 

1/1 

1/1 

1/1 

0/1 

1/1 

1/1 

1/1 

1/1 

~ 
QA~~61/rr 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 16-7634-9799 

Analyzed: 12 May-17 10:23 

Batch ID: 

Start Date: 

05-9125-6199 

25 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 7d 3h 

Sample ID: 03-5831-0821 

Sample Date: 24 Apr-17 12:49 

Receive Date: 25 Apr-17 09:00 

Sample Age: 24h (3.5 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

155B63A5 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2017-04-25_N 

Report Date: 

Test Code: 

12 May-17 10:23 (p 1 of 2) 

170365c 120-7913-3478 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1076581 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 2.631 1.135 N/A 38.02 
IC10 
IC15 

IC20 
IC25 

IC40 

IC50 

>100 

>100 
>100 
>100 

>100 

>100 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 
N/A 

N/A 
N/A 

Reproduction Summary 

C-% 

0 
1.56 

3.12 

6.25 
12.5 

25 

50 
100 

Control Type Count 

Negative. Control 10 

10 

10 

10 
10 

10 

10 

10 

Reproduction Detail 

C-% 

0 

1.56. 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 
Negative Control 23 

20 

17 

21 

22 

24 

24 

28 

000-469-187-2 

<1 
<1 

<1 

<1 

<1 
<1 

Mean 

22.9 

23.6 
20.6 

18 

18.9 
24.9 

22 

25.6 

Rep2 

23 

24 

22 
19 

21 

23 

21 

27 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 88.14 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

Calculated Variate 

Min 

15 

20 

11 
7 
0 
22 

12 
19 

Rep3 

22 

24 

22 
21 

25 

22 

26 

24 

Max 

28 

29 
24 

22 
25 

30 

26 

32 

Rep4 

24 

26 

18 

13 

21 

25 

26 

19 

Std Err 

1.027 

0.8055 

0.7024 

1.498 

2.198 

0.7063 

1.468 

1.097 

Reps 

25 

29 

22 

21 

0 

25 

23 

32 

CETIS™ v1.8.7.16 

Std Dev 

3.247 

2.547 

2.221 

4.738 

6.951 

2.234 

4.643 
3.471 

Rep6 

15 

22 

19 

20 

21 

24 

22 

23 

CV% 

14.18% 

10.79% 

10.78% 

26.32% 

%Effect 

0.0% 

-3.06% 

10.04% 

21.4% 

36.78% 17.47% 

8.97% -8.73% 

21.1% 3.93% 

13.56% -11.79% 

Rep 7 

23 

23 

19 

22 

19 

27 

12 

25 

Reps 

23 

23 

22 

16 

18 

30 

26 

25 

Rep 9 

23 

21 

21 

20 

19 

24 

16 

28 

Analyst: __ _ 

Rep 10 

28 

24 

24 

7 

23 

25 

24 

25 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 16-7634-9799 Endpoint: Reproduction 
Analyzed: 12 May-17 10:23 Analysis: Linear Interpolation (ICPIN) 

Graphics 

-·--·-

000-469-187-2 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

12 May-17 10:23 (p 2 of 2) 

170365c I 20-7913-3478 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
~r~1lr.t 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: i1:03bS 

Sample Information: 

Sample ID: 

Sample Date: 

LC:-l)Cl -WS. :l0\1-0i.\--:;t$_f\l 

Apt\\ :J.l\- I r:t 
Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female # used 2':8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

.stock Solution ID: 

Date Initiated: 

7 -d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cd. !SC\ 

:l.i (i.S - 3.o) 

1.2 (o.i - ~.C\) 

Start Date/Time: f\i?N l ;;ir.:, I 1-=r @ \?::ooh 

Setupby:_e~rri_.m __________ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is <:80 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of <:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

0 

'.2\ - 3D 

g/L NaCL 

g/L NaCL 

.7-d LC50 Reference Toxicant Mean and Historical Range: ::i.o (t.Z- :.L .:2) g/L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: f. (:, (t- l - :l. 1) g/L NaCL 

CV(%): 

CV(%): 

s 

Test Results: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v >\OD 

Reviewed by: Date reviewed:--~----'_,./_! r __ _ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

(v /v) 
Concentration 

\ .5(,r. 

(v/v) 
. Concentration 

t'2.- 51~ 

. (v/v 
Concentration 

100% 

Thermometer: 

Hardness*. 
Alkalini * 

* mg/L as CaC03 

Chronic FreshwaterToxicity Test 
Initial and Final Water Quality Measurements 

. 1~~ 

lee. \c roa \ Start Date & Time: LA!:aw. ·-LI ~· !.-'l':f-~.~=-=-+.=;-.-::-'":7"1 
Lt DC\ _ i!ll:; _ JO\::i- -Ci4-::i'SfJ Stop Date & Time:~df.:::Jtfj~~:.fil~:J/Jif:!lD.J:Ol 

r=to?k1'? · Test Species: ..::::::::.:.::::::z.:.;.:..:;.;::....::.;;;::.;.;.;_-----

pH meter: __ 4'---- Conductivity meter: -~.,_ZJ_._I __ 

Analysts: ff'llM1 AvvD, T.<>, EC 

Reviewed by: ~ 
Date reviewed: f'i\2lk) "!6i. 7tf't 

- I 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order: 

Days Concentration: co1 r-fro f 
A B C D E F G H I .J )nit 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Concentration: /, 5'G 
A B c D E F G H I J I nit 

~ v ./ ./// !/ // /'/ / {9; v / 

-~,/ / . / ,,/ ,./ ~ 1 I•/ ~ /// ,.,.,.,... / // /_,/ /~ / / / 

2 V/ / // / .,../' /. '/. I/ / /~ / / / / v .--- ·_.,/ / /I. 'if# 
3 

.,,.· 
/ / ,,... 

/ JI' / /' ./ €::" / / / / / / / / / / !t.-/ 

4 '7, 5' ) Cf '( .5 <.; 7 / '1 -3) '.; ' " 5. t; j >:." 4 .r ff ) i:J'S' 
5 / / ./ / / / / / 1.,.. ./ -v1· ./' lj -f / 

., 
,/ ".? / .,/ / \.)J 

6 tJ i:f 12 rl_ <f ·v tl... v b II ,1)' 1.2. 
.,,,. ·C> 1¥ 12., II ti I"/- 8 l"J v:r 

7 Ii; l""f 1--S (.'-<,. 16 {'-'S I'd 1/ v {5. Wlffl ''-1 If f() f lr,, v ':5 \/ f f,,p 10 /¥1 lf1ff7 
I I 

8 

Total ~3 
., ..... oO 2°1 2?, 2\o '2'6 l\- i tb 0(1\\ ?,o 29 \i 8'1\- 2l\. 2..'~ 1i ''3'? 'l?- 32 :JIN ~)k 

Days Concentration: 1;..,. ·z_..i::;- Concentration: \ 2.... 5 
A B . c, D/ E/ F G/ H/ I / J . lnit A /B .c D E F G· H/ I J I nit 

1 / _/ ,/ I/ I/ ./~ ,,../"" / / / 1111 / ./ / /// // / I/ / // /// /Jt/!4 . 
/ :/ / ~ / I/ / . / / "/1 'f".'f _.,.// / / / / ./ tJ?p 2 / ./ / 

3 / / / ..... / ,,., . / / / / ~ / / / / ,,,. / I" / ./ / itt. 

4 3 6 "3 . s· s ..,. ) ·5 c; 9 '1'5 3 ':? b L s ,) 'z, 5 (.,.: y '1'~ J 

5 / / / ~, / / / / / C'5 <JT ./ / /. / / / / / / ,/ .Jy 

6 tC> 1-;3 f 2 J2 ..... 13 I 2... 11., i ZS l2 rz 75 /Z- lj 16 t3 /"J.. I'] II/ i'JI i'? I~ Jr' 
7 l~ !f.1 WI Iv fl 13 ro I t'1 / thin I '-1 ff.,,/ /'}- I )11 /"),- rte.. ((:,. (3 ;r fr fJ!f!JI/ 
8 . I 

Total 2lo ?.>~~ iq ·11.., 2.C\ ;-;o Z.':\- llf' J( ?,O '2.l\- ~)\!\\ j_<q ;;o ?Cj ·3:'3 2,C'.\ ~'l>l\- ·.32 3\ 2.S ·.30 Ji;'.! 

'56 Days Concentration: Concentration: \00 
A B C D E F G H I J lnit A B c D E F G ·H I J. I nit 

1 _ _-· / -- __ / / // ./ // ...... / , fiJm / / / / ,// / / // / rr~ 
2 --· -/ '/ I/ / / ./ / ./ / t}tfJ / // -/ ~ './ ./ ~ / ·/. ../ 'Y,l,n;? 
3 / / / / / ,..../ / / / / ~ / / / / / ,/ 

,,... 
"" 

_,,... / V"-· 

4 ] f' 'I <;,- 3 <;' .) z.. 4 ~ if'S' y J t.> < ) 'Z..,. <-t S' h (;; ~! J 

5 ./ / / / ./ // / / / / v~T / / / / / 6 0 ,,........ 
.~ ........... cb' 

6 I~ 6' lO t9 /J 12, ';I IL_ I/ ty. iTY (j l'i tl/ 10 lj I<_ )~ JS ( '::$ IJ ~ 
7 1~· [(.,,.., II J;r 11}- 1e:;· If~ ,,/' I~ (5, 11'J,P1 15 ifb fG. 1/ {12. i/ t/ {&, ~&, /'1 l'lJ!JfJ 

J.0 ' .( 

8 

Total ·3\ ?Ji.;} 2S 30 3·2 ?/" . ,_ 3·+ il\- 2.'6 ?,s JIN 2'T 3S '?>b 2.-=t '3\ ,;M:J 2.tt :)b 3S 33 :111\l 

. Notes: X = mortality. 

Reviewed by: 

Version 2.1 Issued July 29, 2009 

Concentration: ·:z • I '2-
A B c D E F G H I J . "lnlt 

I/ ~ // 
/ 

~. . ~""' v,., .#,,/ ~~/ /// /" /// ~/'(; '1111 
I~ ~ ~ I~ ~ / / / / ~ Yl/lt1 
/ 

,,.,. / / / / / / / ;t,.t 
/ 

y t; J y. z... r J ~ 3 ~ \JS" 
/ / ./ ./ / "/ ,/"' v ;:;i v :.r:r 
lj' lz. t"O lg_ e ~ II ii I fl. 't ilJ" 

15 /~ ll!, f'.1' II() II 1:5 /:;), V' /~ C/Jl/;fffe 

32 1(., '2.'I> 2.b '20 2'-t 2:-=t 2.'1 25 2S ;JIN 

Concentration: Z.5 
A B c D, E F G H I· .J !nit 

./ / / I/ // ./ 1 .. / 
,/ ,./ / ~m~ 

~ ./ / / / ./ ,/ / ./ .....-1 . ~n 
/ /. / / / / /. / / v w 
4' 9 9 5 5 'I '.S 3 'I 'Y tr5 
/ v / / / / ~- / ./ .. / V-.Y 

/) l( /) lo II B· ti_ I] rz l:f :;,.. 
'f ti 1'5 1_3 Ir ti '6) l/f' 'f I lI l/iJJ11 

I 

~'°\ 2.b 2.'b ·J_'f) 2"0 2?~ 2.::'\- 2:6 21" 2?> JW 

Concentration: 
A B c D E F G H I J I nit 

Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-17 09:35 (p 1 of 2) 

170365d 118-2552-0889 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-2645-9445 
Analyzed: 12 May-17 9:32 

Batch ID: 06-8104-0761 

Start Date: 26 Apr-17 13:00 

Ending Date: 03 May-17 16:00 

Duration: 7d 3h 

Sample ID: 05-2054-0776 

Sample Date: 24 Apr-17 12:29 

Receive Date: 25 Apr-17 09:00 

Sample Age: 49h (3 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
EC5 >100 NIA 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

7d Survival Rate Summary 

C-% Control Type 
0 Negative Control 
1.56 
3.12 
6.25' 
12.5 
25 
50 
100 

7d Survival Rate Detail 

C-% Control Type 
0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

2001983 

95% UCL TU 

NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 

Count Mean 

10 1 
10 
10 
10 0.9 
10 
10 
10 
10 

Rep 1 Rep2 
1 1 

7d Survival Rate CETIS Version: CETISv1.8.7 
Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

1F06D268 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2017-04-25_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% %Effect A 

1 0 0 0.0% 0.0% 10 
0 0 0.0% 0.0% 10 
0 0 0.0% 0.0% 10 

0 0.1 0.3162 35.14% 10.0% 9 
0 0 0.0% 0.0% 10 
0 0 0.0% 0.0% 10 
0 0 0.0% 0.0% 10 
0 0 0.0% 0.0% 10 

Rep3 Rep4 Reps Rep6 Rep7 Reps Rep9 
1 1 1 1 1 1 1 

1 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 
10 
10 
10 
10 
10 
10 
10 

Rep 10 

1 

1 

~ 
~?li/f:} 

QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-2645-9445 Endpoint: 7d Survival Rate 
Analyzed: 12 May-17 9:32 Analysis: Linear Interpolation (ICPIN) 

7d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Rep6 Rep? 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

12 May-17 09:35 (p 2 of 2) 

170365d I 18-2552-0889 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Reps 

1/1 

1/1 

1/1 

0/1 

1/1 

1/1 

1/1 

1/1 

Rep9 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

Rep 10 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

~ 
f'n"!!J ??1 Ir~ 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 09-2959-1661 

Analyzed: 01 Jun-17 13:21 

Batch ID: 06-8104-0761 

Start Date: 26 Apr-17 13:00 

Ending Date: 03 May-17 16:00 

Duration: 7d 3h 

Sample ID: 05-2054-0776 

Sample Date: 24 Apr-17 12:29 

Receive Date: 25 Apr-17 09:00 

Sample Age: 49h (3 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 1F06D268 

Material: 

Source: 

Station: 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2017-04-25_N 

Report Date: 

Test Code: 

01 Jun-17 13:21 (p 1 of 2) 

170365d I 18-2552-0889 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 905613 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 >100 NIA NIA <1 
IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

>100 

>100 

>100 
>100 

>100 
>100 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA 

Reproduction Summary 

C-% 

0 
1.56 
3.12 

6.25 
12.5 

25 

50 

100 

Control Type Count 

Negative Control 10 

10 
10 

10 
10 

10 

10 

10 

Reproduction Detail 

C-% 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 23 

30 

32 

26 

29 

29 

31 

27 

000-469-187-1 

<1 

<1 

<1 
<1 

<1 

<1 

Mean 

23.1 

27.1 
26.5 

27.1 
31.2 

26.7 

29.6 

30.4 

Rep2 

32 

29 

29 

33 

30 

26 

35 

35 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Calculated Variate 

Min 

4 
18 
20 

17 

25 

23 

14 

20 

Rep3 

30 

18 

28 

29 

39 

28 

25 

36 

Max 

32 

35 
32 

33 
39 

29 

35 

36 

Rep4 

29 

34 

26 

26 

33 

28 

30 

27 

Std Err 

3.002 

1.975 

1.046 

1.386 
1.172 

0.6675 

1.996 

1.778 

Reps 

23 

24 

20 

29 

29 

28 

32 

31 

CETIS™ v1.8.7.16 

Std Dev 

9.492 

6.244 

3.308 

4.383 
3.706 

2.111 

6.31 

5.621 

Rep 6 

26 

29 

24 

30 

34 

23 

32 

20 

CV% 

41.09% 

23.04% 

12.48% 

16.17% 
11.88% 

7.91% 

21.32% 

18.49% 

Rep7 

28 

18 

27 

27 

32 

27 

34 

24 

%Effect 

0.0% 

-17.32% 
-14.72% 

-17.32% 
-35.06% 

-15.58% 

-28.14% 

-31.6% 

Rep8 

4 

35 

29 

17 

31 

28 

14 

36 

Rep9 

8 

22 

25 

30 

25 

27 

28 

35 

Analyst:. __ _ 

Rep 10 
28 

32 

25 

24 

30 

23 

35 

33 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 09-2959-1661 Endpoint: Reproduction 
Analyzed: 01 Jun-17 13:21 Analysis: Linear Interpolation (ICPIN) 

Graphics 

.. 
' ' _ _. ___ - . ---· - ----. - . - . -e 

"' 

" 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

01 Jun-17 13:21 (p 2 of 2) 

170365d I 18-2552-0889 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
QA~f/r'f 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 07-3983-6561 

Analyzed: 01 Jun-17 13:21 

Batch ID: 

Start Date: 

06-8104-0761 

26 Apr-17 13:00 

Ending Date: 03 May-17 16:00 

Duration: 7d 3h 

Sample ID: 05-2054-0776 

Sample Date: 24 Apr-17 12:29 

Receive Date: 25 Apr-17 09:00 

Sample Age: 49h (3 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Steel Many-One Rank Sum Test 

Endpoint: Reproduction 

Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

1F06D268 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2017-04-25_N 

Alt Hyp Trials Seed 

C<T NA NA 

Report Date: 

Test Code: 

01 Jun-17 13:21 (p 1 of 2) 

170365d 118-2552-0889 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

25.8% 100 >100 NA 

Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%) 

Negative Control 1.56 92 74 3 18 0.4838 Asymp Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

ANOVA Table 

3.12 

6.25 

12.5* 

25 

50 

100 

101 

93 

70.5 

103 

76.5 

80 

74 

74 

74 

74 

74 

74 

4 
3 
3 

4 
3 
0 

18 0.7828 

18 0.5200 

18 0.0253 

18 0.8329 

18 0.0766 

18 0.1317 

Source Sum Squares Mean Square DF F Stat 
Between 

Error 
Total 

Distributional Tests 

Attribute 

474.6875 

2239.7 

2714.387 

Test 

67.8125 

31.10695 

Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Reproduction Summary 

C-% 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Count 

Negative Control 10 

10 

10 

10 

10 

10 

10 

10 

Reproduction Detail 

C-% 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Control Type Rep 1 

Negative Control 23 

30 

32 

26 

29 

29 

31 

27 

Mean 

23.1 

27.1 

26.5 

27.1 

31.2 

26.7 

29.6 

30.4 

Rep 2 

32 

29 

29 

33 

30 

26 

35 

35 

7 
72 

79 

2.18 

Test Stat Critical P-Value 

23.63 18.48 0.0013 

<0.0001 0.9144 0.9579 

95% LCL 95% UCL Median 

16.31 29.89 27 

22.63 

24.13 

23.96 

28.55 

25.19 

25.09 

26.38 

Rep3 

30 

18 

28 

29 

39 

28 

25 

36 

31.57 

28.87 

30.24 

33.85 

28.21 

34.11 

34.42 

Rep4 

29 

34 

26 

26 

33 

29 

26.5 

28 

30.5 

27.5 

31.5 

32 

Rep5 

23 

24 

20 

29 

29 

28 28 

30 32 

27 31 

CETIS™ v1.8.7.16 

Asymp 

Asymp 

Asymp 

Asymp 

Asymp 

Asymp 

P-Value 

0.0460 

Decision(a:5%) 

Significant Effect 

Decision(a:1 %) 

Unequal Variances 

Non-normal Distribution 

Min 

4 

18 

20 

17 

25 

23 

14 

20 

Rep6 

26 

29 

24 

30 

34 

23 

32 

20 

Max 

32 

35 

32 

33 
39 

29 

35 

36 

Rep7 

28 

18 

27 

27 

32 

27 

34 

24 

Std Err 

3.002 

1.975 

1.046 

1.386 

1.172 

0.6675 

1.996 

1.778 

Reps 

4 

35 

29 

17 

31 

28 

14 

36 

CV% 

41.09% 

23.04% 

12.48% 

16.17% 

11.88% 

7.91% 

21.32% 

18.49% 

Rep9 

8 

22 

25 

30 

25 

27 

28 

35 

%Effect 

0.0% 

-17.32% 

-14.72% 

-17.32% 

-35.06% 

-15.58% 

-28.14% 

-31.6% 

Rep 10 

28 

32 

25 

24 

30 
23 

35 

Analyst:. __ _ 

~ 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 07-3983-6561 Endpoint: Reproduction 
Analyzed: 01 Jun-17 13:21 Analysis: Nonparametric-Control vs Treatments 

Graphics 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

01 Jun-17 13:21 (p 2 of 2) 

170365d 118-2552-0889 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
>1/rr 



Ceriodaphnia dubia Summary Sheet 

Client: \~CK COCtl 

Work Order No.: i~03bS 

Sample Information: 

Sample ID: 

Sample Date: 

. Date Received: 

Sample Volume: 

LCOCQ~;UNS _ 20\1-04-- d'3-1\! 

f.\pl.'1\ JI.\. I\~ 

S 'f ~oL 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used ::::8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

i=f f-JqO\ 

J.l. (i.S-3.o) 

l-.:2(0.i-tc~) 

Start Date/Time: Apt\\ .;;,b I 11 @ t~oY-1 

Setupby:_~_:('j\_m~~~~~~~~~~-

Test Validity Criteria: 
1) Mean survival of first generation controls is ::::80 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of ::::15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

0 

2\ - 3() 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: :l.o (t.i- ..1. ;i) g/L NaCL 

7-d IC50Reference Toxicant Mean and Historical Range: 1-b (J-l. - J. 1) g/L NaCL 

CV(%): 

CV(%): 

s 

Test Results: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: Date reviewed: __ !AfJ--. __ 3_1;.-r -~-"_.;.l_.;.r_·_ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental ~-



Client: . 
Sample ID:· 
Work Order#: 

(v/v) 
Concentration 

\ .5b,;. 

· (v/v· 
Concentration 

IOOX 

Thermometer. 4.' ______ oo meter: .• _--.,;......:.-_ pH meter. 4 Conductivity meter: 7"f. 
I 

Analysts: (/l/\fA1AwD
1
I) 

Reviewed by: ~ 
Date reviewed: f'h4jJ ~ j J ?j J ;r· 

Sample Description: 8f\9~tllj -lti\1?\d ( CoiDH€.>S J cd,oness 1 b. r· O· L"·"· -
·~----::.:.:::~~~.,~~~o~rt~1c~u~~~t~es~-_r~r~e~.se~n~.tt....:_· __ ~ 

Comments: Broodboard Used: ol-/ i q FtS (2-1 -73&} 
~ersion 1.3 Issued May22:,:20:15~=;::..:::;=.:.__-k!--lJ.:::1.J.3£L-~e::l;~~71--...:__------------



Client: 
Sample ID: 
Work Order: 

Days Concentration: co:Tfro I 
A B C D E F G H I 'J I nit 

1 / / ,/ 7 1;/ / / ~ v // J.t!WJ 
2 .// / / 

17 / / /. / / I/ :'l'f/ff1 

3 .,,,,,...- / ,/ / / / / / / / 
,,,. 
Cl 

4 3 Lr 'I It '3 ) / I.{ ) '-! 'SS 
5 fj 7:J 0 R b k;1 / ? B a u) 
6 f 'i d I I.( \l ll r1 / ) ;i, r...7 12. '"'(f 

7 

8 

Total ::i-; 2:0 21..\- ;;r3 20 22 0 2lf 2.0 22 01.N 

Days Concentration: -: . 'l- i:; 
ti B C D E F/ G/ H I I J I nit 

1 I/ ..// / / // I/ ,/ / ,/{ ~...? / 

2 _,,/ / ,/ .. / ,/' ,./-;ff ,./ ,// / ,/ f:c)Jj/) 

3 ,/ ./ / / / /' / / / / ~-

4 s J ,? z.. .5 ,/ 1 '3 4 7- 1"15' 
5 / 0 ~ '2..- :+ v '::;, 9· [;, b VJ 
6 

. '1 !J 12-~ \3 / lS to ii ll :rr 
7 

8 

Total .l°I '.12 '2.2 i ·;;i.3 0 
.. 

15 22 '.2\ lC\ OW 

Days Concentration: S6 
A B C D E F G H I J I nit 

1 ' '_.,/' // / 1 .. /- .. / ,/ · .. •'/ ' ... Mm 
2 // ,../'/' / _/./ '// /1 / /"/ 9J1n ----- ./ 

3 / / / / / / / / / / tt 
4 5 L "?: l/ 2. '5 3 5 5 j '<J'S 
5 1' b q, 7- 5 J 0 ':t- l v V-5 
6 IS' lO /?...:.. eff:'' 1$ {(-, ft.( 12.., {::$ IT ..Jy 

7 

8 

Total 2-=\ It '.2L\- 2D 22 2.l\- '-3 '2'2., 'l'J. [lo °JIN 

Notes: X =,mortality. 

Reviewed by: 

Version 2.1 Issued July 29, 2009 

Chronic Freshwate; Toxicity Test 
C. dubia Reproduction Data 

'.JI,~ (~ /v) 
Concentration: /, '$'{:,, 

A B c D E F G H I 

v //··· / / 
/ // _/' ,,/ / / / / 

/ // / ./' / ,_;/ / / / 
/' / / / / 

,. / / / 
v S' 'I. It- '-1 / 'i z. 3 

·; 8 6 8 R 'f "T 6 c; 
10 11 ·! Lj 1'2.... I '2. 8 !?... ''- If 

13 2.L(- "ll\- 2.4- 'll\- l'l. 23 '2.o 23 

Concentration: \ 2... 5 
A B c D1 E .F G, H I 

. ~. . 
Start Date & Time: A ! II ' !if .. I:" . . 
Stop Date & Timei>.4!td 13¥~ J?PJ;

1 
zJt ;;&1f!C<J ~ . 

Set up by: EWl\'f\ 1 
. · 

Concentration: ·3.1-z_ 
J I nit A B c D E F G H I J lnit 
/~ ~ ,,.,, •.. ,,/· / // .. :>'' _// 

>, ,,-' /' 
.• 

flo/~ / ~ 

/ ?flljl ~_.-...-· ~--- -~ p/,.,,- -· .- ':i!f';:l.P: 1 _,,.,.-- _/ ,/ -""-- // // 

/ M.. / 
,. 

/ / /' 
... ' 

/ / / / / / £1., 
/ ~ Lt lf 'Z... 'f -z.._ ',y )' </ J ,/ 'SJ 
7' vs B ~ (-;;> b ·~ a '1 st ,/() ./ ,µ 
\5 IJS l{ 10 q q (() )CJ 1v D 'l'l.. / V-j 

:::JW 
'22 JN ::l?> 22 .% l°I IC\ '2..\ 22. 20 2S 0 'JI!\! 

l"f 
Concentration: Z5 

J I nit A B / c .D E / F ,G H I J I nit 
/ // / _/ _/ ,./ I:"/ / J// ~.;::; / 

/ /,/' ... / ,/ ,/ _,-/' // .// ._/ w . .- .-· 
,/ 
I// / / / // / // /, ,,.--~ / ,/" / 

·------

// /// / / - .// ~/ ~ . .-/ _/ / __ ,/" 

/ / 
,.,,.,,.- / / / / / / / ;:L.l- / / ,,/"" v / I/ / /' / ,.,.,.. 

~\.. 

'1 I 2- 'I ''L L. .'/, 2 9 ? ? IJ'5 3 -z_ '2. / y 5 5 'I 3 ,/ ~J' f 

8 (? . 
., 

~ 8 (") b b ~ / ;)) 'F 6 s / 8 / r; 6 h V' 1,]:t 

14 I~ i? {( l '-1 rs f j /() '1 {({ ::t'f f i ~ 7 v 10 -~ I/ 10 /'~/ ./ Jr 

-:.1\N 
26 '16 IC\ 2\ :46 217 2.\ '2.D 11- 11 :JIN '.23 1'6 l6 0 22 l2. ')kJ' '20 23 0 Jv'\.l 

21 

Concentration: \00 Concentration: 
A B c D E F G H I J I nit A B c D E F G H I J lnit 

~/',/ ./"' // I// ,./ / / / / ~ .. 
.. / ~<"",,..- ~/ /" _;/' ,/ 

// / I// // // ~ 
/ 

/ / 
,.... 

/ / /' / 
.... _ 

"' /' ~ ... ./ j ·.~ 
) ~ -z_ '? / 3 s '2_,,,. :n 

~ tr fo 5 Lf -I / s ":t- s zu--
II i?- l/5 II 13 v ;/ '41 t<t I/ ?-r 

. 

IC\ '22 2.2 :;i.4 IC\ 1- D \1- '2.\::, 1i :JW 

Nautilus Environmental 

\ 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-17 09:48 (p 1 of 2) 

170365e I 07-6645-1993 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-5540-7003 

Analyzed: 12 May-17 9:48 

Batch ID: 

Start Date: 

00-3160-2624 

26 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 6d 3h 

Sample ID: 07-7306-7951 

Sample Date: 24 Apr-17 10:38 

Receive Date: 25 Apr-17 09:00 

Sample Age: 50h (3.5 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 N/A 

EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 N/A 
EC40 >100 N/A 
EC50 >100 N/A 

6d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 
3.12 

6.25" 

12.5 

25 

50 

100 

Gd Survival Rate Detail 

C-% . Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

213655 

95% UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 

10 
10 

10 

10 

10 

10 

10 

Rep 1 Rep 2 

1 1 

1 

6d Survival Rate CETIS Version: CET1Sv1.8.7 

Linear Interpolation {ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

2E1414AF Client: Teck Coal 

Water Sample Project: 

Teck Coal {TECK COAL) 

LC_DCDS_WS_2017-04-25_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% %Effect A B 

0 0 0.0% 0.0% 10 10 

0 0 0.0% 0.0% 10 10 

0 0 0.0% 0.0% 10 10 

0 0 0.0% 0.0% 10 10 
0 0 0.0% 0.0% 10 10 

0 0 0.0% 0.0% 10 10 

0 0 0.0% 0.0% 10 10 
0 0 0.0% 0.0% 10 10 

Rep3 Rep4 Rep5 Rep 6 Rep7 Rep 8 Rep9 Rep 10 
1 1 1 1 1 1 1 1 

1 1 1 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 12 May-17 09:48 (p 2 of 2) 

Test Code: 170365e I 07-6645-1993 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-5540-7003 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 12 May-17 9:48 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

6d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Rep8 Rep9 Rep 10 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

~ 
~2;;1,~r::; 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS. Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-3408-7041 

Analyzed: 12 May-17 9:48 

Batch ID: 00-3160-2624 

Start Date: 26 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 6d 3h 

Sample ID: 07-7306-7951 

Sample Date: 24 Apr-17 10:38 

Receive Date: 25 Apr-17 09:00 

Sample Age: 50h (3.5 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 2E1414AF 

Material: 

Source: 

Station: 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2017-04-25_N 

Report Date: 

Test Code: 

12 May-17 09:49 (p 1 of 2) 

170365e I 07-6645-1993 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1648836 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 13.47 0.4532 N/A 7.424 
IC10 57.16 1.112 

2.106 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

IC15 98.68 
IC20 >100 
IC25 >100 
IC40 >100 
IC50 >100 

Reproduction Summary 

C-% 

0 
1.56 
3.12 

6.25 
12.5 

25 
50 
100 

Control Type Count 

Negative Control 10 

10 
10 
10 
10 
10 

10 
10 

Reproduction Detail 

C-% 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 23 

13 

23 

19 

26 

23 

27 

19 

000-469-187-2 

1.749 

1.013 
<1 
<1 
<1 
<1 

Mean 

20.1 
20.9 
18.8 
18.1 
21.8 
15.6 

21.8 
17.4 

Rep2 

23 

24 

22 

22 

26 

18 

18 

22 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 220.7 

NA 
NA 
NA 
NA 
NA 
NA 

89.96 
47.48 
NA 
NA 
NA 
NA 

Calculated Variate 

Min 

0 
12 
0 
0 
17 

0 
16 
0 

Rep 3 

24 

24 

17 

22 

19 

16 

24 

22 

Max 

24 
24 

25 
25 
26 
23 

27 
26 

Rep4 

23 

24 

19 

8 
21 

0 

20 

24 

Std Err 

2.278 
1.456 
2.21 

2.488 
1.162 
2.821 
0.9978 

2.531 

Rep5 

20 

24 

19 

23 

26 

22 

22 

19 

CETIS™ v1 .8.7.16 

Std Dev 

7.203 
4.606 
6.989 
7.866 

3.676 
8.922 
3.155 
8.003 

Rep6 

22 

12 

21 

0 

25 

12 

24 

7 

CV% 

35.83% 
22.04% 
37.17% 

43.46% 

%Effect 

0.0% 
-3.98% 
6.47% 

9.95% 
16.86% -8.46% 
57.19% 22.39% 

14.47% -8.46% 
45.99% 13.43% 

Rep? 

0 

23 

22 

25 

21 

22 

23 

0 

Reps 

24 

20 

20 

22 

20 

20 

22 

17 

Rep9 

20 

23 

25 

21 

17 

23 

22 

26 

Analyst: __ _ 

Rep 10 

22 

22 

0 

19 

17 

0 

16 

18 

~ 
f!!!!j?J;/A 
QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-3408-7041 Endpoint: Reproduction 
Analyzed: 12 May-17 9:48 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 09:49 (p 2 of 2) 

170365e I 07-6645-1993 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: rt03bS 

Sample Information: 

Sample ID: 

Sample Date: 
NL- IM'IN~ .. Ol\T_ S:n\ _ '.1.0H04-2~ -N 

Apt\\ O.l\. I \"'l-
Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 
Mortality(%) in previous 7 d: 
Individual female# used ;;::s young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
_Stock Solution ID: 
Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

C'd ISC\ 

i~ f\lqO\ 

:'LL (i.S-3.c) 

Start Date/Time: l\Prtl ~r; /r°'!: @ F300~ 
Set up by: ....:t:::.M:..:.:.m::..:........ ________ _ 

Test Validity Criteria: 

1) Mean survival of first generation controls is ~80 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of ~15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: ;:l.o (t .'& - .1. ::i) g/L NaCL CV(%): s 
· 7-d IC50 Reference Toxicant Mean and Historical Range: l-b (1- l- :l. 1) g/L NaCL CV(%): 

Test Results: 

Survival 

LC50 % v/v 

IC25% 

IC50% 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Chronic FreshwaterToxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 

lee \c roa \ Start Date & Time: A '., 2 I':/- j . ' 
WL :\SF'111.1£-6Vl'.3'f;;<i ~GAl-642'4--,N Stop Date & Time: . · ""'~ JtoJv1 

J 30~ · Test Species: eriodaphnia dubia I Work Order#: 

(v/v) 
Concentration 

\·Sb!. 

Das 

(v/v) Das 
. Concentration 

1-z.. ~z 

. (v/v 
Concentration 

100%, 

Thermometer: 
pH meter: __ 4-'----- Conductivity meter: ~ ---,/,..___,.. __ 

Hardness*. 
Analysts: {/11tM1 AwD, T.)", tc. 

Alkalini · 
Reviewed by:_=~~_=:;._ __ _ 

Date reviewed: [h .,,. 'J,j, ·~ '~ ----''--'~~~~wU..-!-1 -=:....!~t 
Sample Description: 

Comments: Broodboard Used: 0 1-:-H q FtC < 
Version 1.3 Issued May 22, 2015 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order: 

Days Concentration: corrfro r 
A B C D E F G H I 'J !nit 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Concentration: /, 5'6. 
A B c D E F G· H I J I nit 

1 / / / / / ./ / / / v/ -:JS /?' . / / / / /' / . / / ./ ·J~) 
2 ff' !.-"/ / / / / /_. // / / oS ,/ / I/ / I/ / /' /" / ./ rr< 
3 // / / / / / / / / /. ~MW / ~ / / /' / v / / / f))\W 
4 l..f .'+' ~ '3 l * 4' 1\.1' / } ti.- ~ ( 'I' . ¥ .H" 3 f l.f' I / g .€v 

.,/ ,,,..- / ,...,,--· -/ ,.... 
/ o') ,./ / ./ ./ / Ci< 5 / ./ / '- "Z ./ /' / 1 

6 ·:r 9 '6 8 (, 6 ~ ~ 5 fJ v) G· ·? ·q f, q 'f G '.) 1 8 1)" 

7 Ci c-1 'j 12. l'L ,12_ I~ 1 !.f (3 ii [~ J:t 1-Z.. i 2. I) , l/. 11 l2 I n II 11..f 0-.:S 
8 ~IN ::JW 

Total J.O :J.lo ·::i.3 2.3 2\ ::is 2.6 -~- \<(; 21.\- :JIN n xi 2b 20 1\.\- '21. '2\ \'1 ~ 2S '.Jlr\l 

:::lS ::l?> ----
!Days Concentration: I~ ' 'l., C, Concentration: \2.... 5 -. 

A B C D,,.., E F G H I J lnit A B c D E F G H I J lnlt 
/"· // / / 

-7 -/. // / / I/':, rr5 i/ /// // .1< /' / /' / / ,/, 1 / 
2 ./ ./· / /' / / // / / i// cJ) / / / / / / / / / / 
3 / ./ .L. 

./ /' i/. / // / / :MW '/ / / / /' ~/ / / // .. / Einw 
4 ·1 ~ \f' . ¥ ./ er :r ~ J v/ (1,.. 'f . \{) If' '+' '+' . 't / '+-' !j., •If/ FL 
5 / / / / s / /; / ,./ / \i") / _..-/" / / / / 'iiS ,/ / / ~ -·· - -
~- <:/-

g J 3 I ·1 v b ) fl -vs g b ·:r 8 / ~ I 7 5 '1 J}" 

~L lj I-· 
t} 1'1 l'f t 't n IS a IY /- o--s 12.. 13 I) II<._ 1$ I'? I? I(__ If er.:;-

8 . 01/\\ . ... 

26 -:.z:i !!tG 
-

"A. :Jt.\-Total :J3 :i.s 21.\- "14- lb 2.2 '2it,t.\- 01N 24 ").~ '.2.b 2.1.\- rt :J.\ c 2\ 2-=t JIN 
·,1irJ 

Days Concentration: S6 Concentration: 'e>O -
A B .C. D E F G. H I J lnit A B ·c D E. F. G ·H; I j. loit 

1 / / / / /. // /. / / / C'i'S' / ./ / / / / / / / / J) 

2 / / // / / / / /, / I/, cr-s / / . /. /,.. / / / / / / -]"_) . /./ 

3 / / / / '/ / / / / /~ MllV1 I/ // / / / / / / / / .\1111 
4 1 ((.; lf / / /, J t. :s (" t_;.. / / / I /' / / / / / r. tv 
5 / / ')( "J 7_ / l/ / / i/ rP ,/ /" / / ./ ,,/ / .// / /. a5 

6 '(J '-( ~ .') 6 8 B ~ b :rs / _.... 
/ / / / / / / I ::JI· 

7 i<.. I/. a /0 /<.., X.1 15 II I/ .7( I] 8 9' y J 8 8 8 S' I(> 7\ 
8 \ 

Total ::i.3 J.t\- "'-! x 1-=t H 1i l l Y. 23 :22 IS ow l":? i q 4- s "b 6 'Y; ,S \0 :JIN 

Notes: X = mortality. 

Sample Descrlpti<?n: 9e-e (A. )O!Te( g,u tZl \ 11-y S b£e,:\:: 
. Comments: Tola! N Young onl based on thoflrsl 3 Brood;,(,urth and subsequent broods not Included In lolal counl. 

Concentration: ·:;,I? 
A B c D E. F G H. I J I nit 

/ I/ / / / / / / /. // . / ·7). 

/ v· /" / / / / / /" / 10'5 
/ / !/ / I/ / / / /' ./· )JW 
J 'f 'fl I.(> lf 3 ,f./,- 'f r 1 £,. ! 

--
:,.-/ / /" .. / Pi / v ./ ../ "J rt'i 

7- 6 8 6 / {:,. 4 ( l./ g rr.r 
11-. I( If 10 /() /f 16 ti :::z /'z' iTS" 

·n 2\ .2.,, 20 :22. 10 i'b 21 11.i- 2S Jll\l 

Concentration: :Z.5 
A B c. D E F G H I· J lnlt 

/ / / /~ / / /' / /' / lJ'.5 
/ / / / / / / / ./ .. / v5 
y/ / ./ / /. ./ /. / / / 7:.»1Jl. . 

. "' s ).. /. ~ v.. 'J "'I . / 
"" 

I\'.';../ 

',,/ / _,/ 5 / ,.-: 
y ./ <L / ~--

6. 8 G 'T ':z ~- gx y 9'" __ 9 :rs 
r/j; If !<_ 12 /2_ /(j t<.. ll 13 ~ 

\ -
2i 22.. ;'.:!'3 :J.\.\- 2\ '2.\ 3~ 2S 22.. '.llo :'.)~\.) 

~JIX. 

Concentration: 
A B c D E F G H I J. lnit 

_, 

Reviewed by: Datereviewed: ~ 3/1 ~/} 
Version 2.1 Issued July 29, 2009 

Nautilus Envfronmental 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-17 10:04 (p 1 of 2) 

170365f I 20-8472-9614 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-8451-7983 
Analyzed: 12 May-17 10:04 

Batch ID: 05-9125-6199 

Start Date: 25 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 7d 3h 

Sample ID: 09-1853-4142 

Sample Date: 24 Apr-17 09:00 

Receive Date: 25 Apr-17 09:00 

Sample Age: 28h (8 °C) 

Linear Regression Options 

Model Function 

Log-Angle [Asin(P"0.5)=A+B*log(X)] 

Regression Summary 

lters LL Al Cc BIC 

Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 

Analysis: Linear Regression (MLE) Official Results: Yes 

Test Type: Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Code: 36BFB7FE Client: Teck Coal 

Material: Water Sample Project: 

Source: Teck Coal (TECK COAL) 

Station: WL_BFWB_ OUT _SP21_20170424_N 

Threshold Option Threshold Optimized Pooled Het Corr Weighted 

Control Threshold 0.0000001 No Yes No Yes 

Mu Sigma Adj R2 F Stat Critical P-Value Decision(a:5%) 
21 -14.11 34.63 32.38 -0.014 0.4661 Lack of Fit Not Tested 

Point Estimates 

Level % 95% LCL 95% UCL TU 
EC5 14.63 N/A N/A 6.834 
EC10 46.63 N/A N/A 2.145 
EC15 116.4 N/A N/A 0.8594 
EC20 257.5 N/A N/A 0.3884 
EC25 529.9 N/A NIA 0.1887 
EC40 3688 N/A N/A 0.02711 
EC50 12400 N/A N/A 0.008066 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 
Slope 0.1912 0.09922 -0.003254 
Intercept 0.002677 0.1241 -0.2407 

ANOVA Table 

Source Sum Squares Mean Square 
Model 4.567555 4.567555 
Residual 3.853497 0.6422496 

Residual Analysis 

Attribute Method 
Goodness-of-Fit Pearson Chi-Sq GOF 

Likelihood Ratio GOF 
Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

7d Survival Rate Summary 

C-% Control Type Count Mean 
0 Negative Control 10 1 
1.56 10 
3.12 10 
6.25 10 1 
12.5 10 0.9 
25 10 0.9 
50 10 0.8 
100 . 10 

000-469-187-2 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA -~ . NA NA 

NA NA \>too 9/o C V('J J 
NA NA ) 
NA NA 

95% UCL t Stat P-Value Decision(a:5%) 

0.3857 1.927 0.1022 Non-Significant Parameter 
0.246 0.02157 0.9835 Non-Significant Parameter 

OF F Stat P-Value Decision(a:5%) 

1 7.112 0.0372 Significant 
6 

Test Stat Critical P-Value Decision(a:5%) 
3.853 12.59 0.6965 Non-Significant Heterogenity 
5.214 12.59 0.5167 Non-Significant Heterogenity 
0.9672 0.6805 0.8754 Normal Distribution 
0.2042 2.492 0.9162 Normal Distribution 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% %Effect A 
1 1 0 0 0.0% 0.0% 10 
1 1 0 0 0.0% 0.0% 10 

0 0 0.0% 0.0% 10 
1 0 0 0.0% 0.0% 10 
0 0.1 0.3162 35.14% 10.0% 9 
0 0.1 0.3162 35.14% 10.0% 9 
0 0.1333 0.4216 52.7% 20.0% 8 

0 0 0.0% 0.0% 10 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 
10 

10 

10 
10 

10 

10 

10 

10 

~ 
0~~/rt 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 03-8451-7983 

Analyzed: 12 May-17 10:04 

Endpoint: 7d Survival Rate 

Analysis: Linear Regression (MLE) 

7d Survival Rate Detail 

C-%· Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 1 1 1 1 

1.56 

3.12 

6.25 

12.5 

25 

50 0 

100 

7d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 

50 1/1 1/1 0/1 1/1 

100 1/1 1/1 1/1 1/1 

Reps 

1 

1 

Reps 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

Graphics Log-Angle [Asin(PA0.5)=A+B*log(X)] 

• 

---- ---- M ----

Report Date: 

Test Code: 

12 May-17 10:04 (p 2 of 2) 

170365f 120-8472-9614 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep6 Rep7 Reps Rep9 Rep 10 

1 1 1 1 1 

1 

0 

0 

0 

Rep6 Rep7 Reps Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 0/1 1/1 1/1 1/1 

1/1 0/1 1/1 1/1 1/1 

1/1 0/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

• 

.. 
• 

,o.o -------------------------------------------e--- ------------------------------------------------

.. .. 
0.0 --------------------------------------------------------------------------- ------------·------

<.7 .. 

lO 

000-469-187-2 

I.< F 

'"' 

CETIS™ v1.8.7.16 

.. 

7dS11rvlv.IRate 

Analyst: __ _ 

1.5 

• 

• • 

,,·,:~ 

~~I/rt 
QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

01 Jun-17 13:13 (p 1 of 2) 

170365f I 20-8472-9614 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 18-4064-7071 

Analyzed: 01 Jun-17 13:13 

Batch ID: 05-9125-6199 

Start Date: 25 Apr-17 13:00 

Ending Date: 02 May-17 16:00 

Duration: 7d 3h 

Sample ID: 09-1853-4142 

Sample Date: 24 Apr-17 09:00 

Receive Date: 25 Apr-17 09:00 

Sample Age: 28h (8 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 2.528 0.7111 

IC10 29.08 2.399 

IC15 35.01 11.04 
IC20 42.1 27.5 
IC25 50.27 33.56 
IC40 64.28 49.05 
IC50 75.69 63.24 

Reproduction Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

Reproduction Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

727948 

95% UCL TU 

29.54 39.56 

44.85 3.439 

52.57 2.857 

56.48 2.375 

60.28 1.989 
73.26 1.556 

84.02 1.321 

Count Mean 

10 23.1 

10 22.4 
10 20.6 

10 22.8 
10 21.2 

10 22.3 

10 17.4 

10 7.6 

Rep 1 Rep2 

20 26 

22 22 

22 21 

23 25 

24 23 

28 22 

23 24 

13 8 

Reproduction CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

36BFB7FE Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

WL_BFWB_OUT_SP21_20170424_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

3.385 140.6 

2.229 41.68 

1.902 9.061 
1.771 3.637 
1.659 2.98 

1.365 2.039 

1.19 1.581 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

18 26 0.8492 2.685 11.62% 0.0% 

19 26 0.6864 2.171 9.69% 3.03% 
14 25 0.9452 2.989 14.51% 10.82% 

16 28 1.245 3.938 17.27% 1.3% 

5 27 2.01 6.356 29.98% 8.23% 

11 28 1.446 4.572 20.5% 3.46% 
4 24 1.984 6.275 36.06% 24.68% 
4 13 0.8589 2.716 35.74% 67.1% 

Rep3 Rep4 Reps Rep 6 Rep7 Reps Rep 9 Rep 10 

23 23 21 25 26 25 18 24 

26 20 24 22 21 19 23 25 

23 20 22 20 18 21 14 25 

24 26 28 24 16 22 24 16 
26 24 17 21 5 24 21 27 

23 24 21 21 11 25 22 26 
4 17 17 18 11 23 22 15 
9 4 5 8 6 8 5 10 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 18-4064-7071 Endpoint: Reproduction 
Analyzed: 01 Jun-17 13:13 Analysis: Linear Interpolation (ICPIN) 

Graphics 

" 
. .-0, 

" 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

01 Jun-17 13:13 (p 2 of 2) 

170365f 120-8472-9614 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Client: 1:;, c (;: 

w.o.#: /'fo36S Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml)_ Used (ml) (mg/l CaC03) Technician 

LC .. (LD'S'SL.CC - A{m ( Z5/t1 /pr1( 2S/,':f ::;O lO.O LO··-, /Cl 4 10V 5" 'f S<tO ~rs 
ws .. 20 \ ':/- -O'i-2-'t-N ..... 
LC U2J:=i .. (,v;;_ Ap1i{ ?f:;/I"+ Auiol 1SI r:r <'() .J ' [0. (?) to· z,, !?6 /OC[) 'i·{ "1'76 1'S 
201+,01..L 'Z.</ •. f\I 

Lt. _ f"'gj)S DC.,<> WL l/lpri/ ti(tf h·rd ts/11 50 tO· -~ 10 ".J 'L-.0 ?~ /0 (J/ S·6 sou SS 
V.>\'::f_O<f.,·25N 

Le,.. LY''.\Jv& 2oq_ IP.f o I U /rt ;!pr(/ 7£/lj. 50 ,,~ ~.o /~;3.20 50 6.S /s'C> '15 
O"f - 7..St.J VIN 

Lc, .. PC...DS~. w5 _ /y;ri/ Wt':f /., ril 26/ ct so 5, 'I $ •. 1' !O r 50 "7""' v. 
,. 
,,,.; ;/O :S~ 

'1-6 l'.f - 011-'2'51'1 ,,,,y -
f.vLC. "AV-fff'-t1Jl.·8-fl·~B lfpn/?S/11 A1wl 25(!:;. rocu . .-, '{ '" : 

~ .. ~ {;rY?;}D / () ((_,) /'Z .(; /260 crs 
.. /'.i'SI _ Sf'2.1 •. 2.617 0'-17.</N 

2.tJ'(<, ?err/<?,,y lf.tm / 2f/;;i AJJ{{ ( 'li/ H 50 ~·C> S· I qi :JO 5.0 (00 Jr' 

Reviewed by: Date Reviewed: ----~-..... '-=J-~ ___ /, _;)o_. ~7~1:~--

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 



Rainbow Trout Early Life Stage Summary Sheet 

Client: Start Date/Time: f§'q'fti I Pre J-otioh 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

lc,.Lt.~S)lU..-ws...to\'1--0\.\:-V·\-JI) 

l\i,'.r7..4vll'.i 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
lb 

Batch No.: --'0"'"'4...,.'lb"""-!..!\T-_____ _ 
Source: · ~V-...\1. ~\i!. 
Loading Density: _....;l::....«.::....>1"-.i...;'J;+'. i...::.1... ____ _ 

Number of male broodstock used: '3 
---~------Number of female broodstock used: "\" ------,,:.,.-----..,.----

Sperm motility check: Verification of sperm motility using a compound microscope 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \C[G-ifl 
Stock Solution ID: -~-.=.1_. ........ h-OO-('Q-~-lL_\\J_'l_;'\ __ _ 

Date Initiated: Pffl~Zbli:i ' 
7-d EC50 (95% CL): b'-5 (b-2 - b-'l)~lL !:°9~ 

Reference T oxicant Mean and Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: JC'iv Date reviewed: 

Issued: October 4, 2016; Ver. 1.2 Nautilus Environmental Company Inc. 



7-d Chronic Freshwater Toxicity Test 
Initial and Fina~Water Quality Measurements 

Client: 
Sample ID: 
Work Order #: 

I 
I 

Initials 

Concentration 
;i,5 

Initials 

Thermometer: 

Hardness* 
Alkalinitv* 

* mg/Las CaC03 

Ll-_l.U)SSLCL iM>-lA"l--00.:-1--1.\ ..-1\J 

\1-0)bl\ 

\?L 

q) 
\lL 1§._, 

~ 

C£v-~ DO meter: Ou··'-

Control U..lt\J~UL(WO/' 

lb )4:0 
1A,. .;:lftlb l°ll.\ ---

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 

.f-') 

Start Date & Time: fui:r"'J, fl:::i-e 7.ooo"' 
Stop Date & Time: i~ 3 ll't ~ c& oo\,... 

Test Species: Oncorhynchus mykiss 

(3.0 f~ .. \LO 

Jo,3 f©_J i"'· j l0-5 \ 0 "5 
tc,y G..z t~t>i. t..~ 1-42 1-\ 
3~ ~o ·'l.k.- ~>8 

t!J- ~ \(.t, 

'?'tfv 9<.e::. 

!).- p--

l.D·'> 

1'-0 
"3''\ 
~ 

pH meter: $-\ Conductivity meter: _(~--2.. __ _ 

___.. 

----- •, 

Analysts: 

Reviewed by: _J.,....· _Rc_·_·~~~
Date reviewed: ft '?4 f 11/ 1 ?.f: 

I I . 

Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order #: 

Concentration 

~[obilv) 

~~\ 

!:r2S 

\2-5' 

'.l:S 

$"<;; 

\Qo 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

Start Date & Time: ~f1<:i irt e 'i.COO"" 

LLlllJSSi.i.L..vJ·:d.o(\-0 l\.~ :l..4-..N 
\'-1-0-.)b'-\ 

Stop Date & Time:-~....::......,· i-;;3;.!,./hi_:,___o_gu_"o_"",;__-----
Test Species: Oncorhynchus mykiss 

Rep Day of Test - No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 1 2 .3 4 5 6 7 Eggs 

1 If] a 0 j 4- '> ·s 11> 1>\"--r:t -0 30 
2 I 0 I ;)._ , s 2 J'.3 lo ..., 
3 I D 0 '(') 0 0 \ 1-°/ \n 
4 ! S> \) 1 ., 3 1-- 20 1n ,,_ 

1 :1 ~ 0 2.. s 'l °I ".1 \ 0 -z.o 
2 ii 

., I o_:x 3 (.> 1... l, t ?-';. ~ 
3 I u 0 () 0 0 0 \ 2q :<o 
4 ] l () 

<U \ 'l.. b J~ ?,I 
1 :1 .r I ;j_ 1.. 8 ).I ~~\ 3o 
2 ii 

"7,,.-- 0 ~ \ s () 2j 30 I 
3 I l> I 0 0 t 0 2"'1 :?,O I 
4 .\ 1 0 0 0 I \0 IC( !::£1 
1 \ I ~ \ s lS 15 0 30 
2 I \ l '3 D s \ :LU. ~o 

' 

3 ' I \ 
0 ID 0 () 0 2, 7--b 30 

4 ' I 'i 2; (J I 0 \ b 23 so 
1 I I i ·L- '2.. s s \l{ {\. 0 ~0 
2 a ! Cl 4- 2. \ + I ~)._ 30 
3 I 

I 0 0 0 - (j 0 1-0 ~D 
' 

i 

4 1 I i 0 :1 \ 4: + \'\ 3o 
I 

1 I I I 4 ~ " ,5 t\ 4- ·.:,o 
2 I I I 0 D ( \ \ ~(:, .:tt 
3 ',I I 0 0 0 D \ '.J.l\ 3-~ 
4 . ...::_. ·Jr _ _:.-. __./ 3 0 \ I.!, lo \~ Z3 
1 
2 
3 
4 
1 
2 
3 
4 

~ \,;- !\.._ "'"'"' 
\t-L \lt_ ~ IR,.. ~ ~ "-

Date reviewed: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 09-1285-5295 
Analyzed: 09 May-17 12:50 

Batch ID: 

Start Date: 

03-8715-9665 

26 Apr-17 20:00 

Ending Date: 03 May-17 08:00 

Duration: 6d 12h 

Sample ID: 10-6359-5836 

Sample Date: 24 Apr-17 15:20 

Receive Date: 25 Apr-17 09:00 

Sample Age: 53h (5 °C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Code: 3F652F3C 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2017-04-24 N 

Report Date: 

Test Code: 

09 May-17 12:51 (p 1 of 2) 

170364a j 16-1326-2324 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1023943 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
EC5 >100 N/A N/A <1 NA NA 
EC10 >100 N/A N/A <1 NA NA 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 3 0.8 0.6667 0.9667 0.08819 0.1528 19.09% 0.0% 72 90 
6.25 3 0.8251 0.7419 0.9667 0.07115 0.1232 14.94% -3.14% 75 91 
12.5 3 0.8111 0.6333 0.9667 0.09686 0.1678 20.68% -1.39% 73 90 
25 3 0.8333 0.7667 0.9333 0.05092 0.08819 10.58% -4.17% 75 90 
50 3 0.7889 0.6333 0.1094 0.1895 24.03% 1.39% 71 90 
100 3 0.8237 0.5758 0.9667 0.1244 0.2155 26.17% -2.96% 74 91 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep2 Rep3 
0 

Rep4 
0 Negative Control 0.7667 0.9667 0.6667 
6.25 0.7667 0.9667 0.7419 
12.5 0.8333 0.9667 0.6333 
25 0.8 0.9333 0.7667 ~~ (ll,\f\O'.,l•:fift 
50 0.7333 1 0.6333 <'.\)~ l:r (,..)~ ~~ 

100 0.9286 0.9667 0.5758 !).,>A t-0 \I)~ ~~Lt eros· 
Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep3 QRep4 
0 Negative Control 23/30 29/30 20/30 
6.25 23/30 29/30 23/31 
12.5 25/30 29/30 19/30 
25 24/30 28/30 23/30 
50 22/30 30/30 19/30 
100 26/28 29/30 19/33 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: JGl.-
I,., -



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 09-1285-5295 
Analyzed: 09 May-17 12:50 

Graphics 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-17 12:51 (p 2 of 2) 

170364a I 16-1326-2324 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: 



Rainbow Trout Early Life Stage Summary Sheet 

Client: Start Date/Time: f.B'r1.»{~ t.oooh... 

Work Order No.: \'1-0:>bl\ Test Species: Oncorhynchus mykiss 
~...:;.__-'------~ 

Sample Information: 

Sample ID: lLLlLWS- W\l--04:-'tlj-_IJ 

Sample Date: ih ~i.S in N(Cl-\.\: I 11-
flgr LS iii Date Received: 

Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

Dechlorinated Tap Water 
lb 

Number of male broodstock used: 
Number of female broodstock used: 
Sperm motility check: Verification of sperm motility using a compound microscope 

SOS Reference Toxicant Results: 

Reference Toxicant ID: v:\Co\i-_;,_;'--'--'----------
Stock Solution ID: \~1 liooow•if1L ~))S) 
Date Initiated: __,_&P ..... r-,...,z._(:.-'{"-1'1_· ______ _ 

7-d E~,50 (95% CL): (v..-S ( b-J. -b-c;\) "41L ~S 

Reference Toxicant Mean and Range: 4;-o l\-1\- ~--S) ~iLg\)~ 
ReferenceToxicant CV(%): 4-

~--....!."---------

Test Results: Samole ID 
lL_U,)_W)_toft-i 1\-2.i-LtJ 

I EC25 % (v/v) (95% CU )lOO 

I EC50 % (v/v) (95% CU >tov 

Reviewed by: Date reviewed: 

Issued: October 4, 2016; Ver. 1.2 Nautilus Environmental Company Inc. 



I 
I 

Client: 

Sample ID: 
Work Order #: 

'(olv)\i) 
Concentration 

tQAtw\ 

Concentration 

b-ics 

Initials 

Concentration 

Initials 

Concentration 
l~O 

Initials 

·~ 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~rt{, k1 <? 'UiOCi.-\ 
Stop Date & Time: f"'!:')) IA- ( oq oo~ 

Test Species: Oncorhynchus mykiss 

/0 -'>-' \O-S 
(;_q ~.'t. 

I(),\{ 

i--' \ 
·Jo 3= )!J Vt-.* 3-

.4-- A-
ltt_ ¥\._ 

-=t--o 
-s5 
~ 

Thermometer: °*-K.3 DO meter: -019 -1.- pH meter: -'1~r-'H_-I,__ __ Conductivity meter: C.-C... ----

Control LU.Cskoc-~\ ...- Analysts: 
Hardness* lb ¥to 
Alkalinity* ~.n1& \Lth 

,,,.._,, 
-

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

\et1,i:... 
LCU.,5 ..l$ _rv\'\-Ol\-1tt . .tJ 

P1'\>)0l\: 

Embryo Toxicity Test 
Daily Mortality 

Start Date & Time: l'\yf 'Zb ir-t ~ 1.00~ 
Stop Date & Time: I~ "!ill~ ('. 0'\1tH1~ 

Test Species: Oncorhynchus mykiss 

Concentration Rep Day of Test - No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 

0L lv~') 1 2 3 4 5 6 7 Eggs 

(,\)IJ\i!fo \ 1 0 
n;l v 
' 

,[) 0 0 -~ > (:; 'L."\ 0 :iq 
2 l I ... 0 5 r\ ~ ;i;;. 2.'f- 1,o > 
3 0 0 \) 

() ·O 0 J,o 30 
4 1--- 0 -~ \ 4 q n- 3'0 

(;-2.5 1 I t 4 ,_ ~ iCI lo ' 3o 
2 l \ 0 \ J '2... :l.S 30 
3 .J; 0 IJ () 0 0 ·-0 10 1iO 
4 I l • ..i- Q 

..., ·s to ($ 3o I 0 ) 

\'.1-~ 1 0 t F:.> c, G <) \1- \2, 0 3o 
2 I • {') 0 .,.., I -~ \ 14 Jo > 
3 0 () I) 0 u 0 b 3.b -;o 
4 0 ·') / \ 10 \.\: ".:::\ 1- Fl- 3\ 

25 1 0 t s 8 :Ii: 2\ g I 30 
2 II t 2.---' (} I 0 4: \ )-$ Jo 
3 l D 0 c 0 \ \ 0 )_D( 30 
4 I~ I> _jt::) [ t.. Q I l\ g ~ \2 9..0\ 

s;-o 1 ~ I' 0 t b 1..\- \\ '.).?.... g 0 30 

2 ! \. f '2... 
..... 

0 b \ )-} 3-v .} 

3 \\ I: u 0 
' 

0 l ').. 
() 22' ro 

4 I \' .Lf \ 4 ') n .... b \1.- 1o 
!oO 1 \\ f 1- <> lO d.j ':i- 0 ''.>O 

2 I \ () I !..I 0, s i )4: 10 
3 11 ~ D () 0 0 tJ ·O ~o 30 II l 

4 JI ·,J . ..:.,/ i 4 '* 
], \1.... g (0 3u 

1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials \lL V"I..- l\-- -- v.'\... ~ "'-- L ¥L. ¥\...- \ii.... 

Comments: 

Reviewed by: Date reviewed: 

N ·1 . I aut1 us Environmental Company Inc. 
..... 

'versio)l 1.0 Issued June 26, 2006 



CETIS Analytical Report Report Date: 

Test Code: 

09 May-17 14:33 (p 1 of 2) 

170364e I 03-9555-0609 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 00-5624-4413 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analyzed: 09 May-17 13:25 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 03-4486-7990 

26 Apr-17 20:00 Start Date: 

Ending Date: 03 May-17 09:00 

Duration: 6d 13h 

Sample ID: 21-2395-9097 

Sample Date: 24 Apr-17 14:17 

Receive Date: 25 Apr-17 09:00 

Sample Age: 54h (4 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 21.65 N/A 
EC10 45.93 N/A 
EC15 >100 NIA 
EC20 >100 N/A 
EC25 >100 N/A 
EC4b >100 N/A 
EC50 >100 N/A 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 
6.25 
12.5 

25 

50 
100 

Proportion Normal Detail 

C-% Control Type 
0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Test Type: Development Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Code: 7E990839 Client: Teck Coal 

Material: Water Sample Project: 

Source: Teck Coal (TECK COAL) 

Station: LC_LC5_WS_2017-04-24_N 

Seed Resamples Exp 95% CL Method 

1749283 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 
N/A 4.618 NA NA 
N/A 2.177 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 
3 0.7889 0.5667 1 0.1252 0.2169 27.49% 0.0% 71 
3 0.7778 0.5 0.147 0.2546 32.73% 1.41% 70 
3 0.7828 0.5484 1 0.1307 0.2263 28.91% 0.77% 71 
3 0.7379 0.4138 0.9667 0.1666 0.2885 39.1% 6.46% 66 
3 0.7 0.4 0.9333 0.1575 0.2728 38.98% 11.27% 63 
3 0.7111 0.3333 0.1975 0.3421 48.11% 9.86% 64 

Rep 1 Rep2 Rep3 0. 
Rep4 

0.8 1 0.5667 

0.8333 0.5 

0.8 0.5484 

0.8333 0.9667 0.4138 

0.7667 0.9333 0.4 

0.8 0.3333 

0 
Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 24/30 30/30 17/30 
6.25 25/30 30/30 15/30 \9 \liq A ~ eic~ ~~ ~s~ 
12.5 24/30 30/30 17/31 cl.Ax. *'° ~ ~~~ ~1iJS· 
25 25/30 29/30 12/29 
50 23/30 28/30 12/30 
100 24/30 30/30 10/30 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 

B 

90 

90 

91 

89 

90 

90 

06'l QA: · . ,., I I Y-



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 00-5624-4413 
Analyzed: 09 May-17 13:25 

Graphics 

07 

o.s 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-17 14:33 (p 2 of 2) 

170364e I 03-9555-0609 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 4~ 



Rainbow Trout Early Life Stage Summary Sheet 

Client: Start Date/Time: ~,,-"Lb In- e 1.00°"' 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
""'-

u:._~S\IL_~ws._W\)--0\\~'ZS.JJ 

Sample Date: ~'fV·HH 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

Dechlorinated Tap Water 
l~ 

Number of male broodstock used: 
Number of female broodstock used: 
Sperm motility check: Verification of sperm motility using a compound microscope 

SOS Reference Toxicant Results: 

Reference Toxicant ID: l).:(&'H 
Stock Solution ID: --'-\=::r;'""";)o'"""i-{lP_o_o_i w:i-l-L--~--0~~ )---
Date Initiated: f>wV-111-
7-d EC50 (95% CL): b~S (ft"- 6·~-{;-'t)\i4lL ~0) 

Reference Toxicant Mean and Range: 
Reference Toxicant CV(%): 

Test Results: Sample ID 
l(._fltl)S~C.- WS--lP \-01\:-15.JJ 

I EC25 % (v/v) (95% CL) '>lW 
I EC50 % (v/v) (95% CL) /LQO 

Reviewed by: Date reviewed: 

Issued: October4, 2016; Ver. 1.2 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 
Q,5 

Initials 

Conceritration 

loo · 

Initials 

Thermometer: 

Hardness* 
Alkaliili * 

* mg/Las CaC03 

Sample Description: 

Comments: 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

LL~95\JL _ V£_Z.U.fi--ot-LSJJ 
Ho3e~ 

LC'i \0' l. 
'.:\;::J.. 1--\ 

1-2 '.t'\ 
\<t- lJ,..., 

.\4...., 

If,,_.. 

A-. 

Start Date & Time: ~'i' ii,fH e "U>OO\,i. 

Stop Date & Time: I~ ) /It t'. e8!.0~ 
Test Species: Oncorhynchus mykiss 

..... 
Jc,> jvs'l 

r.--s P-v -;i-.1- :vt. 'T·i.. 

::rt +-::t 'I 
\~ \c,,_ 

\v.4 
7.3 9--1. 

:+\ 
~ 

(.~~[:; DO meter: '\J_{)_-_2-__ _ pH meter: _Q""-"tl-'--4-'----- Conductivity meter: --=-(.-_1-__ _ 

Control Analysts: 

Reviewed by: 
Date reviewed: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

"'lo {v iv) 
CJAAt11<>I 

h<l.5 

\:).~s 

2-~ 

5-o 

LIDO 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

U..-t'?-\)~"'\>c.. 1'-)) __ ti'.ll.':\- 04:-l,S.JV 

~0164: 

Start Date & Time: !\vf u. il+e ~ 
Stop Date & Time: ~~II'\ e e-3~ 

Test Speciesz Oncorhynchus mykiss 

Day of Test - No. of Mortalities Total ' Rep Total Total No. 
Dead 

Undeveloped Embryo 1 2 3 4 5 6 7 Eggs 

1 0 0 0 r 0 s ' 1.1- ,g 0 

2 I I· I L '!> \ \ + s ri 
3 0 \ ' 0 Q 0 I 0 ).o 
4 I \ \ 0 0 I > '-\ b \i 
1 I I D ,J $" '1> w ..J:-'I\ .. t& 'J. 

2 \ .0 a 0 0 0 I 7~1 
3 0 \{) c 0 0 ( 7-"\ 
4 I 0 0 0 0 0 \\ \"\ 
1 I 0.-, S" l ) B l'O '1 

2 I r 0 I \ 3 \ l,.(, 

3 t, ·v (J 0 0 (::) 0 }0 !I 

4 - "i/ ') 0 D 4- \l I+ 
1 11 l 0 s 0 lf (I.a 2 \1-
2 I ]._..., "L .0 '2 1, g )... 1.0 1; 

3 r D ( !() 0 0 I 0 '"Z.,~ 

4 \ I v ~ '2. 
. .., 

7- g (. cg .> 
1 I D -~ 2.. b s rt \) 0 
2 I f tj'. () \ -z 5 i 2.ll: 
3 i 5) ~ c 0 0 0 0 )o I 
4 t I'. 0 4 \ I \., P- 5 l~ 
1 ·I ·:Y D '.5 s ~ w -~~}1. 8 {) 

·1 

2 I I d-- ( I :z. ( K v 1"'L 
3 \) D D 0 0 0 0 \ ??i 
4 ..),,,- G D -;:) I l L Lt (:i 20 
1 
2 
3 
4 
1 
2 
3 
4 

If,__ \1'1- \tL ~ "'--- \ll\..- ~ \.:__... I "-'I-, 

Date reviewed: 

Version 1.0 Issued June 26, 2006 

Total 
Exposed 

30 
30 

~~1i 
2'1 

1-o 
30 
·30 

30 

3o 
30 
)O 
)). 

-~--o 

30 

10 
31 
Jo 
·io 

30 
3o 
3'0 
Jo 
3o 
3o 

'<\.-



CETIS Analytical Report Report Date: 09 May-17 14:32 (p 1 of 2) 

170364c I 03-3149-7994 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 20-5272-8135 

Analyzed: 09 May-1713:11 

Batch ID: 

Start Date: 

18-6172-3895 

26 Apr-17 20:00 

Ending Date: 03 May-17 08:30 

Duration: 6d 12h 

Sample ID: 03-5831-0821 

Sample Date: 24 Apr-17 12:49 

Receive Date: 25 Apr-17 09:00 

Sample Age: 55h (3.5 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 22.49 N/A 

EC10 >100 N/A 
EC15 >100 N/A 

EC20 >100 N/A 
EC25 >100 N/A 
EC40 >100 N/A 
EC50 >100 N/A 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 
6.25 
12.5 

25 

50 
100 

Proportion Normal Detail 

C-% .. Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe Test Type: Development 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Code: 155B63A5 

Water Sample 

Client: Teck Coal 

Material: Project: 

Source: 

Station: 

Seed 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2017-04-25_N 

Resamples Exp 95% CL Method 

657725 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

N/A 4.446 NA NA 
N/A <1 NA NA 

N/A <1 NA NA 

N/A <1 NA NA 
NIA <1 NA NA 

N/A <1 NA NA 

N/A <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV% 

3 0.741 0.6 0.9677 0.1145 0.1983 26.76% 

3 0.8556 0.6333 0.9667 0.1111 0.1925 22.49% 
3 0.7993 0.5313 1 0.1394 0.2415 30.22% 
3 0.7319 0.5625 0.9667 0.1212 0.2098 28.67% 
3 0.7444 0.4333 0.1659 0.2874 38.6% 
3 0.7889 0.6667 0.9667 0.09095 0.1575 19.97% 

Rep 1 Rep2 Rep3 (!)Rep 4 

0.6 0.9677 0.6552 

0.9667 0.9667 0.6333 

0.8667 0.5313 

%Effect 

0.0% 

-15.46% 
-7.87% 

1.22% 

-0.47% 

-6.47% 

A 

67 

77 
73 

67 
67 

71 

0.6667 0.9667 0.5625 0)~ P, ~ ~~ f<'WI- 17'~.(is cli.<t 
0.8 0.4333 -bo \owA {e~ qf<j>-
0.7333 0.9667 0.6667 

Rep 1 Rep2 Rep3 %.ep4 
0 Negative Control 18/30 30/31 19/29 
6.25 29/30 29/30 19/30 
12.5 26/30 30/30 17/32 
25 20/30 29/30 18/32 
50 24/30 30/30 13/30 
100 22/30 29/30 20/30 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 

B 

90 

90 
92 

92 

90 

90 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 20-5272-8135 
Analyzed: 09 May-1713:11 

Graphics 

--0---------

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

-------------· 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-17 14:32 (p 2 of 2) 

170364c I 03-3149-7994 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 
9 .? i 1 '\... 



Rainbow Trout Early Life Stage Summary Sheet 

Client: Start Date/Time: Mflb{H e JC(Pk 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: LLO(:t _WS_io\1-01\-lS _N 

Sample Date: '1£'1"1.411~ 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

Dechlorinated Tap Water 
lb 

Number of male broodstock used: 3 
~~~~------

Number of female broodstock used: 'i: 
~-----~---Sperm motility check: Verification of sperm motility using a compound microscope 

SOS Reference Toxicant Results: 

Reference Toxicant ID: _..>:;el!""f>'-C\"-'?'! ____ ___,,,.....----
Stock Solution ID: H:'iO~ (looOV:MJlL ro~) 
Date Initiated: ffl"ibh~ 
7-d EC50 (95% CL): C.·5 (b-2 -b-1\) """)IL ~-OS 

Reference T oxicant Mean and Range: 
Reference Toxicant CV(%): 45 

Test Results: Sample ID 
1,UlCi - WS- l0\+.01 -'lLAJ 

I EC25 % (v/v) (95% CU ")LOO 

I EC50 % (v/v) (95% CU -,.tGO 

Reviewed by: Date reviewed: 

Issued: October4, 2016; Ver. 1.2 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

•(., lvlv) 
Concentration 

&o~\~~ 

Initials 

Concentration 

b·l-5 

Initials 

Concentration 
lOO 

Initials 

v:.._. 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ft!lr''ib I He 'l.Po.o't.. 

Stop Date & Time: ~"))I<"+ ~ o&tS'IA
Test Species: Oncorhynchus mykiss 

f:_O {:_,_,( 

v5l 

Thermometer: {J;!{---tf3 DO meter: OJ-1..-- pH meter:-~>,,,:,,\-\~-\-'---- Conductivity meter: _e:_-_t.. __ _ _____ 
Control ll..\)(i(too~) __. 

I Hardness* lb l'1i0 
Analysts: 

I Alkalinity* \"t,,.~(,, ~1- .- ,_ ----
--- Reviewed by: 

* mg/Las CaC03 Date reviewed: 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 

Work Order #: 

Concentration 

"l'obi!J) 
(,OJ\i\r;:i\ 

fr,.)..<; 

\'2.- S' 

~ 

S-o 

lO::> 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

~-, 
Start Date & Time: Bitti.t It e ~ 

LL tu -Ws.-~~~--lS.JV 
\~64-

Stop Date & Time: ~ 3 IH ( @8i6k.., 
Test Species: Oncorhynchus mykiss 

Rep Day of Test - No~ of Mortalities Total 
Total Total No. 

Dead 
Undeveloped Embryo 1 2 3 4 5 6 7 Eggs 

1 0 0 () • 3 s 0 "l 1.~ kv..__o 
2 t 2 '.l. 2. ·::i- I i-z... 
3 LJ 0 0 0 f) I 2.f! 
4 \/ 

D \ l --i_ 4 5-..._ lo .:lf-\b-~ 

1 .r-6 D l b s VL fl: \ 
2 j '2.-- I \, \ii q 0 '2-\ 
3 f) D 0 0 0 0 0 --:>o 
4 D ,µ 'O 0 \ ·;.; iO \~ 

1 0 'l. b Co 14- ')._ ll\ 
2 I ' I \ \ !.{ d- ;)_~ 

3 I 0 0 () () 0 tO )o I 
4 .J,. 

~ )_ u s 23 -:t- ~ 
1 I <21 !.\ ! ~ \L I& 0 

2 b ··:.:> 0 I 0 f 7, 1(. 

3 I 0 0 \ I 2.. 'D '-8 
4 ) {i 2 0 :l 5 q Ii::. 
1 -ii- v- 0 q ::!_ \~ q- 0 
2 i I. €) fJ 0 1. 3 2. -z-5 
3 ,, 

<'.) 0 0 0 0 0 ·"2- "2.$ 
11 

4 D I \ () J s j..\--l'- e, ~t~t:r 

1 0 ~ ~ c; Ii) 24- >-"'- b I 

2 '2.;- D "L 1 ( <a e.,-l4...1- \I... ~1.:l_ 

3 0 0 I 0 0 r v ~~1.f\ 

4 .,If ., - p ~ 0 0 \ 2 - '=!>-to ~ J:. tR 
1 
2 
3 
4 
1 
2 
3 
4 

v"- \,~ /t-· 11'-- '\,~ 14_ ~ ~ ~ IA--

Total 
Exposed 

~\ 
io 
3~ 
3.0 

so 
:So 

sv 
3'D 
~ 
3o 
}O 

30 
30 
Jo 
30 
3-0 
~o 

3'0 
30 
:;o 

31 
~o 

3o 
s11 

It--

Date reviewed: ___ ___,_/;_0i_i+--'-11wrf-f...:..?" ___ _ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 

Test Code: 

09 May-17 14:32 (p 1 of 2) 

170364b 110-7525-2575 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 02-1362-3108 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analyzed: 09 May-17 13:06 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 15-3385-7120 

Start Date: 26 Apr-17 20:00 

Ending Date: 03 May-17 08:15 

Duration: 6d 12h 

Sample ID: 05-2054-0776 

Sample Date: 24 Apr-17 12:29 

Receive Date: 25 Apr-17 09:00 

Sample Age: 56h (3 °C) 

Linear Interpolation Options · 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 
EC10 >100 N/A 
EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 N/A 

EC40 >100 NIA 

EC50 >100 N/A 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 
6.5 
12.5 

25 

50 

100 

Proportion Normal Detail 

C-% Control Type 

0 Negative Control 

6.5 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Test Type: Development Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Code: 1F06D268 Client: Teck Coal 

Material: Water Sample Project: 

Source: Teck Coal (TECK COAL) 

Station: LC_DC1_WS_2017-04-25_N 

Seed Resamples Exp 95% CL Method 

123006 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 
3 0.7444 0.5333 0.9667 0.1252 0.2169 29.13% 0.0% 67 
3 0.7556 0.5667 0.1281 0.2219 29.37% -1.49% 68 
3 0.7667 0.5 0.1453 0.2517 32.83% -2.99% 69 
3 0.7778 0.5333 0.9333 0.1237 0.2143 27.55% -4.48% 70 
3 0.7778 0.5667 0.9333 0.1094 0.1895 24.37% -4.48% 70 
3 0.7667 0.6 0.9667 0.1072 0.1856 24.21% -2.99% 69 

Rep 1 Rep2 Rep3 
© 
Rep4 

0.7333 0.9667 0.5333 

0.7 0.5667 

0.8 0.5 (D~ 11 ~em-~ pW'I tt»>l.j>u 
0.8667 0.9333 0.5333 dJ.R.. "tp l:; ,;.;t ~v.Nl'k- 0fj:j) 
0.8333 0.9333 0.5667 

0.7333 0.9667 0.6 

© 
Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 22/30 29/30 16/30 
6.5 21/30 30/30 17/30 
12.5 24/30 30/30 15/30 
25 26/30 28/30 16/30 
50 25/30 28/30 17/30 
100 22/30 29/30 18/30 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 

B 

90 
90 

90 

90 

90 

90 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 02-1362-3108 
Analyzed: 09 May-17 13:06 

Graphics 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation {ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-17 14:32 (p 2 of 2) 

170364b j 10-7525-2575 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Rainbow Trout Early Life Stage Summary Sheet 

Client: Start Date/Time: Pffl·r'll. lrt ~ '2.PO-O~ 

Work Order No.: n.o:)b4 
--"-...:..0::..--'-------

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: LL-~C.l\)S.-WS-Wi1-0l\:-t£ .JJ 
Sample Date: ~llt 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

Dechlorinated Tap Water 
lb 

Number of male broodstock used: 3 ----........------
Number of female broodstock used: 
Sperm motility check: Verification of sperm motility using a compound microscope 

SOS Reference Toxicant Results: 

Reference Toxicant ID: _\Z:_i::..::647--'-"----------
Stock Solution ID: \1-Si)1_ (woo~IL- {QS) 
Date Initiated: -~---·_r-U._.,..,f"""li'--...,._ _____ _ 
7-d EC50 (95% CL): 6·5 (_(;,, 2- b·tt) \'"")IL- ms 

Reference Toxicant Mean and Range: ~o l\;C( ~~:rs) till b1lS 
Reference Toxicant CV(%): 4S ___ ....;;;;;.._ _______ ~ 

Test Results: Sample ID 
~ 1"-LC OC.Cs__. \,.,JS -W11-o~-2LiJ 

I EC25 % (v/v) (95% CL) ){00 

I EC50 % (v/v) (95% CL) )lOO 

Reviewed by: Date reviewed: 

Issued: October4, 2016; Ver. 1.2 Nautilus Environmental Company Inc. 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order #: 

;~lv}i) 
Concentration 

Initials 

Concentration 
l·J.-5 

Initials 

Concentration 

ll-\'ILQS_~~iM\·-0-\-'2--SJJ · 
\~0?,bl\ 

":fc,O 

1C 
\'-... ~ 

Initials \!.\...-

IA---

Thermometer: ~ DO meter:_O_o_-1. __ _ 

Control 
Hardness* lb \\0 
Alkalini * 

* mg/L as CaC03 

Start Date & Time: !\sf ·1Jo /ft e .-z,o.oo~ 
Stop Date & Time: f1Au~:\'?>f l'.t e ~~k. 

Test Species: Oncorhynchus mykiss 

(0. \ JO· '2-

~1Y &:i b cC( b.g "9-·'-' q..u 

3.;;; .3-.::. 1o ~ ¥t.g 31-

\l<.., \!-... \L 

p,.ro 
I~- I", i. tQ·) 

AV J.:~-s &«J T-.(., -:i-,.q "t'. 

l]__o· 2.Q)... ?-0\ 108 
A- \IA... \Iv .... ~ 
" 

,._. 

pH meter: __,_~H_·-_\ __ _ Conductivity meter: _6_-1-__ _ 

Analysts: 

-"litL Reviewed by: _·v=-,-------
Date reviewed: -~kJJW!_·-+--'-i-'-~+)~l_..Y--_ 

Sample Description: 
~ r 

S\¥11\\'th, t.>iitol, IA~ 1 \:l~IA.\[WS, \-0~ ~~w.\.ol\t3._.,~,__' -~--------

Comments: 

Version 1 .. 1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order #: 

Concentration 

O(. lvlJ J 
ldl\tl"'\ 

b·).S 

\'J..-5 

'.).S 

$1) 

t-00 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

Start Date & Time: IWf 1(, /Pr- e :2.00'ot" 

LC,_ \)C\1S -~ _10\:\-04.- 'lS _i\l 

\1-l'>Jb4: 
Stop Date & Time: WwJ -i,/I~ tJ& 41, 

Test Species: Oncorhynchus mykiss 

Rep Day of Test - No. of Mortalities Total 
Total Total No. 

Dead 
Undeveloped Embryo 1 2 3 4 5 6 7 Eggs 

1 0 0 D ./. ..... 4: 'J.... 9 ~\<... \'\ l .{_, 

2 I I i () I 0 l .J-~ )r ..... \ '.>l 
3 n !:) c 0 0 ~II.._\ ;tq 
4 ;-) 0 0 '-\ 4 r1> p, 
1 ' ~ 3 4 p \".\- \'1- 0 
2 0 I I ~ (,, '2... 2'.L 

3 J, D Q 0 0 0 \ 'L~ 

4 () ,! '?,,-- \ ( \ s ~ IT 
1 .J- 0 s I \~ \'\ I?:> 0 
2 I 1 () 2. \ s: \ ')..4 
3 D cl), \) i) 0 0 D 3o 
4 0 f ~ Q i\ ~ q IS 
1 ,,.) I .._ ~ ~ ·;,..~l& \,..,,, 0 
2 ,_... \. L ·\ I ".:} l '1,,7_ 

3 p 0 0 v 0 0 \ 7..9\ 
4 ;) ~ 

,., 
2- \ (;;. iO l'\ "-

1 "]...-- t-f. \ ~ l1 Vt H 0 
2 ( l i () ) b {) :1-4-
3 I 0 ~ 0 0 () 0 \ ·7-°I 
4 0 (,.., 0 "3 t\ '0 l <> 4- e 
1 i 0 ·~· I g 10 2q. s \ 
2 I 1..-- <J._,,..· I 0 \ (;, 0 24-
3 \ Q 0 0 0 0 b 0 :,o 
4 , . ..., .J..- :::> J q ~ } J.I ~ b 
1 
2 
3 
4 
1 
2 
3 
4 
~ \!c1... ~ If!- 'f L 1£,_ \"- \fL.. \';.... 11---

Date reviewed: 

Total 
Exposed 

'30 
~4-
3>0 
)o 

2P! 
Jo· 
~o 
50 
t,o 

Jo 
'!,o 

3o 
u 
~o 

3'0 
30 
30 
~o 

}O 
'3Cl 

30 
].o 
']-o 

3o 

.,,,_,, 

Version 1.0 Issued June 26, 2006 Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 

Test Code: 

09 May-17 14:33 (p 1 of 2) 

170364d 118-6615-5743 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 15-2611-1055 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analyzed: 09 May-17 13:19 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 

Start Date: 

09-0431-5485 

26 Apr-17 20:00 

Ending Date: 03 May-17 08:45 

Duration: 6d 13h 

Sample ID: 07-7306-7951 

Sample Date: 24 Apr-17 10:38 

Receive Date: 25 Apr-17 09:00 

Sample Age: 57h (3.5 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 19.01 NIA 
EC10 36.01 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 
6.25 
12.5 

25 

50 
100 

Proportion Normal Detail 

C-% Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Test Type: Development Analyst: Kania Lywe 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Code: 2E1414AF Client: Teck Coal 

Material: Water Sample Project: 

Source: Teck Coal (TECK COAL) 

Station: LC_DCDS_WS_2017-04-25_N 

Seed Resamples Exp 95% CL Method 

2010083 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA 5.261 NA NA 
NIA 2.777 NA NA 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 
3 0.7706 0.4333 0.9667 0.1694 0.2934 38.07% 0.0% 73 
3 0.7556 0.5667 0.9667 0.116 0.2009 26.59% 1.95% 68 
3 0.7667 0.5 0.1453 0.2517 32.83% 0.51% 69 
3 0.7222 0.4667 0.9667 0.1444 0.2502 34.64% 6.28% 65 
3 0.6778 0.2667 0.9667 0.2111 0.3657 53.95% 12.04% 61 
3 0.6667 0.2 0.2404 0.4163 62.45% 13.49% 60 

Rep 1 Rep2 Rep3 
Q 

Rep4 
0.9118 0.9667 0.4333 

0.7333 0.9667 0.5667 

0.8 0.5 

0.7333 0.9667 0.4667 ~ ~ ~Wl\~~ ~ Pr ~ ~Ui,~ ~\j\/\. .> 

0.8 0.9667 0.2667 llue ~ b~ (ew.k qj~ 
0.8 0.2 

© 
Rep 1 Rep2 Rep3 Rep.4 

0 Negative Control 31134 29130 13130 
6.25 22130 29130 17130 
12.5 24130 30130 15130 
25 22130 29130 14130 
50 24130 29130 8130 
100 24/30 30/30 6/30 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:, __ _ 

B 

94 

90 

90 

90 

90 

90 

QA: JU<v. 
11 ..... 19-,J IY 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 15-2611-1055 
Analyzed: 09 May-17 13:19 

Graphics 

., 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-17 14:33 (p 2 of 2) 

170364d 118-6615-5743 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA: 
,J&u._ 
,! 1,,, . 1 Z. I IA-



Rainbow Trout Early Life Stage Summary Sheet 

Client: Start Date/Time: eyrU:> {tt-e. woo\... 

Work Order No.: \1"-0>b'\ Test Species: Oncorhynchus mykiss 
--~------

Sample Information: 

Sample ID: WL SFW~ _ ~\....~~U-"Q\10-\ t<\Jv 
Sample Date: fW<l).\.f n-
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03}: 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

Dechlorinated Tap Water 
\I? 

Number of male broodstock used: ~ 
~---------

Number of female broodstock used: 4-
~---------Sperm motility check: Verification of sperm motility using a compound microscope 

SOS Reference Toxicant Results: 

Reference Toxicant ID: _\?:\i..,...\E_?ft~...,.------.,,.----
Stock Solution ID: f-rSOi (lWO~iLS"OS) 
Date Initiated: --"1 ..... ~-"'-b_fF_t _____ _ 
7-d EC50 (95% CL): !0-S ( b·:t- b."i) "41L \~S 

Reference Toxicant Mean and Range: i.\,O ( \<"'\~ ~- S) ~IL- .~9§ 
Reference Toxicant CV(%): l\:'S 

~-~~--------

Test Results: Sample ID 
\;Jl,_\:,HJ>~~<;'l(n .. ~IA_/\) 

I EC25 % (v/v) (95% CL) /WO 

I EC50 % (v/v) (95% CL) /LOO 

Reviewed by: Date reviewed: 

Issued: October 4, 2016; Ver. 1.2 Nautilus Environmental Company Inc. 



I 
I 

Client: 

Sample ID: 

Work Order #: 

v(olvjv) 
Concentration 

tai\tvo\ 

Initials 

Concentration 

b-is 

Initials 

Concentration 
too 

Initials 

Thermometer: 

Hardness* 
Alkalinitv* 

* mg/L as CaC03 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Te~ 
WLK~~.,.__ £ifi,.j._ov..1 -~~2.i_".2.l)\1-(;4-14-N 
. \:rD3bit' 

\".!>,'$ 

ID-) (o.) 10·2 

~-q 6-'{ 16~-91 1---AJ 
,;i& ~c 

\I\.., \(_ \~ 

\~·5 r:-.-s-
!,{Vi lo<~ !0·3 tO•z_. 

+~'1 '1-v) 1<-4- 1--1.t 
\bl.I; i'.t-2 

\L \ti... \ti... 

~ 

fJJI-. 9(3 DO meter: 1)0 -L 

Control lOtl'/.... 

ib Rbo __...-
~~!& 3<..o I~ 

Start Date & Time: frilL'tb [ ll e 2o1)0 k,, 
Stop Date & Time: fi.vv.) 1/11 C QqlS'k. 

Test Species: Oncorhynchus mykiss 

\).A 

l'h\ ;0· ·,;._ lO-') \tH+ \OS 

f.o.l b..c\ f,.q 1-Jl .. '+l 
,..,..;) 

3= )o '(<... Jfl71g l 

-,;1o :JC:. 
"- \IL 

A-

\).C 

jiJ· 7- l0-5 
~.!... :::\-1-. =t<"\ 

f =t- > \~ Vilf 
~ .4--, \'--

pH meter: ~1-1-\ Conductivity meter: _l:._-1 __ _ 

L-- Analysts: 

Reviewed by: ~\J:~·.,..Bf ____ ---,-
~ Date reviewed: · /l{cJ i>jtY 

Sample Description: c\.~.t1 L()\ii\J"(U.s} ,~ M~~llll' €JJCW1, b1-Gw.t\ £{.;.\-ti·v.,..l(ll~ f~1:. 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

0~(v(v) 
~~\ 

b-)) 

\}.-~ 

2-5 

S°D 

LOO 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

red- . Start Date &Time: '""'fyf;,.-...'U?;;_/1_1-_e _2P_~_· _, _____ _ 

~W'--l?J:l.Jt_OUCf_.sfi.u°lJ~..Stop Date & Time: -'~ ...... """''"-J-~_e _o.;....q"-~--""-------
\1-01i,,;,<f Test Species: Oncorhynchus mykiss 

Rep Day of Test - No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

1 (j 0 0 .-5 5 3' ~ tc: \') .. u JO 
2 I \ ~ D 4: i 1.., g 0 12- 1,0 

3 I a c) 0 0 0 D I 11?\ :1V 
4 l I I ,_) 0 ) 'l.\; s q l'? ~o 

1 I d:) 0 ~ <; c::. N l4 l 'L'1 
2 ! \, I,, 0 l () \ •' 

/ 3 0 2.0 ?>\ 
3 i I D D I 0 \ 2. !() 'J.2 )C I 

4 II I .!) !;;! 
J 0 i )_ b \\ I> 3o 

1 

' 
I D 0 :::i.. Y: '8 \I\ \\ 0 30 ·v 

I 

2 ~ I f "L-· I j s \l 3 lb 30 
3 l\ 0 D 0 0 0 c b 0 '1..0 30 
4 l l 1 '2,,.- 'V 0 4; 4- lf'-.:A4. ' ' \l -Vi...._\'l- ~l"-:?o 

1 \ l 0 "" s:- ') l't lb 0 'Zc ::, 
2 ~ r 0 I l ,,,_ s Cj 0 'Jj :$0 

3 I D { 0 0 0 i 0 .:LO( 30 
4 ! D 4· '> 3 ) p, %\"-2- ·lk.""' IS 

10 
1 I 0 t > b l\ .:l.3 ~ 0 'JO 

2 I f 0 \ '.1_ ,,.,"'-~ ~~ s l'.t so 
3 I D 0 0 0 .l!t;~ 0 0 ],t; 3o 
4 I ' D D 0 I \ '1-. \l ~l'q{, ?.O 

1 I ! ,,j) '! 4- :+ 2- \b \.2::-\l.L \) ~"'-3 11 
2 I '"'tr- l -1- t) 

.., 
\'1- \ R- ;o I ._ 

3 ! u r 0 0 0 I 0 :l'\ _so 
4 'l/ ¥ 0 -0 0 < L\ b \\ ~ Y:; 
1 I 

2 
3 
4 
1 
2 
3 
4 

~ ~L 
"- ~L. 'I\_ \(11._., v,.._ Ith-. \i.._ V1-A--

Date reviewed: ----'A-~-+-2.--~_,Jr-. I_.}: _____ _ 

Version 1.0 Issued June 26, 2006 Nautilus En~ronmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 14-4408-3109 

Analyzed: 09 May-17 13:40 

Batch ID: 

Start Date: 

14-8013-2106 

26 Apr-17 20:00 

Ending Date: 03 May-17 09:15 

Duration: 6d 13h 

Sample ID: 09-1853-4142 

Sample Date: 24 Apr-17 09:00 

Receive Date: 25 Apr-17 09:00 

Sample Age: 59h (8 °C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Code: 

Material: 

Source: 

Station: 

36BFB7FE 

Water Sample 

Teck Coal (TECK COAL) 

WL_BFWB_OUT_SP21_20170424_N 

Report Date: 

Test Code: 

09 May-17 14:33 (p 1 of 2) 

170364f 112-1499-5044 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1045 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
EC5 10.94 N/A N/A 9.142 NA NA 
EC10 88.95 N/A N/A 1.124 NA NA 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 3 0.7111 0.4333 0.9667 0.1544 0.2674 37.6% 0.0% 64 90 
6.25 3 0.7566 0.4333 0.9333 0.1619 0.2804 37.06% -6.4% 69 91 
12.5 3 0.6444 0.4 1 0.1819 0.3151 48.89% 9.38% 58 90 
25 3 0.7222 0.5 0.9667 0.1352 0.2341 32.42% -1.56% 65 90 
50 3 0.7 0.5333 0.1503 0.2603 37.19% 1.56% 63 90 
100 3 0.6556 0.4333 0.9667 0.1602 0.2776 42.34% 7.81% 59 90 

Proportion Normal Detail 
(Q 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 . Negative Control 0.7333 0.9667 0.4333 

6.25 0.9032 0.9333 0.4333 

Q~it~ ~ 12.5 0.5333 0.4 ~W\ f.,Mii;j-\5. ~ io 

25 0.7 0.9667 0.5 la~ ~k~5· 
50 0.5667 0.5333 
100 0.5667 0.9667 0.4333 

Proportion Normal Binomials 
& 

C-% Control T}'pe Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 22/30 29/30 13/30 
6.25 28/31 28/30 13/30 
12.5 16/30 30/30 12/30 
25 21/30 29/30 15/30 
50 17/30 30/30 16/30 
100 17/30 29/30 13/30 

000-469-187-2 CETIS™ v1.8.7.16 d~ 
·U ""A ?A j IY 

Analyst: __ _ QA: 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 14-4408-3109 
Analyzed: 09 May-17 13:40 

Graphics 

_,. ________ _ 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-17 14:33 (p 2 of 2) 

170364f 112-1499-5044 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ d~ 
QA: _ _,,_,..,..__ ') '! j Id' 



,.-,-· t 
Client: f <0 c. = 

Sample ID 

IL - u: .. {)s s lLC. -
vJS'-201'=? -O'l-2.'l-N 

/;.,('., _ LC.,S. (N$-

20\f..o'-L 'li./ •. N 

LG_ .f'r<DS oC.,..vJS'_ 

z_ol'=t·-O"t .• ?.SN 

le_,~ fX'~\..WS:, 20':( _ 

a '7' - "ZS tJ 

Lc. ... PC..DS".. ws _ 
..zo 1'7 _0'1-2.'SN 

u,_ 

tvLC. .. Av-JT.r -f L-8-ft~B 
.. OlJ( _ $'?2.if20l7 o'17JIN 

WL_?>M,.,.Cv.\ _g(l\_ 

20(~~ll-1...1·L/V 

\Je<.\,\tt:ic 

Reviewed by: 

Subsample 
Date 

l'r\)\'V-t/ I 1-

·~v 

ffi.i\l-b/l~ 

Version 1.1 Issued July28, 2016 

Date 
Measured 

l'rQr'ZS {rt 
1 

·;;;... 

t\-Qf'1..t I" 

Hardness and Alkalinity Datasheet 

Alkalinity 

Sample (ml) 0.02N (ml) of0.02N 
Volume HCUH2S04 HCUH2S04 Total Alkalinity 

(ml) . used to pH 4.5 used to pH 4.2 (mg/lCaC03) 

50 lO.C lO· ~) 114 

50 tO~O lO· v !7h 

so ((.J. '".) (0 .• .::> 1JJ, ?~ 

50 .c.~ 7.0 /'?, z_.. 

50 5·. 'I $.1.'1 10 r 
-

tor.u <? '{ '{' ' ~ .. b \"'-'~3'10 

tOO \· 1- l· & V....~ib 

Hardness 

Volume of 
Sample 0.01M Total 
Volume EDTA Hardness 

(mlL Used (ml) (mg/l CaC03) Technician 

;oV 5·. 'P 5~0 -sS 
-

/O({) '!·'! '7?0 '\JS 
~ 

/0 CV 5.(). sou SS 

50 6, S" /?o -1) 

50 "-"'' <J • 
,. 
._; /10 j"-S 

-
/tJ <LJ /'Z .(; /?GO (J) 

lOO H:> l~ \"-

Nautilus Environmental Company Inc. 



Rainbow Trout Early Life Stage Summary Sheet 

Client: Start Date/Time: Ay\7..bl!'r \:. 2000"'-. 

Work Order No.: \~& Test Species: Oncorhynchus mykiss 
~--'---~~~~~~~ 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

Dechlorinated Tap Water 
\,b 

lb 

Number of male broodstock used: 3 
~~~~~~~~~-

Number of female broodstock used: L\ 
~~~-'--~~~~~-

Sperm motility check: Verification of sperm motility using a compound microscope 

SOS Reference Toxicant Results: 

Reference Toxicant ID: lf\eoll 
~~.......:....;;;;._;_"'--~~~~--..,,-~ 

Stock Solution ID: \1501 (tOO~\L S'QS\ 
Date Initiated: ~n,t,/11 
7-d EC50 (95% CL): b~S ( (,,2 - <:i-vi)wiH .... s~s 

,) 

Reference Toxicant Mean and Range: 
Reference Toxicant CV(%): 4-5 ' 

Test Results: 

Reviewed by: Date reviewed: 

Issued: October 4, 2016; Ver. 1.2 Nautilus Environmental Company Inc. 



I 
I 

Client: 

Sample ID: 
Work Order #: 

9(,,,lvlv) 
Concentration 

© ~'i"l_,$ 
Concentration 

Initials 

® +{2.)A~i 
Concentration 

Initials 

Concentration 

Initials 

Thermometer: 

Hardness* 
Alkalinitv* 

* mg/Las CaC03 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

:..v-~ if~\l\v\il-:'.I ['ia, \,.do;,,) 
\":\-031.:;,,& 

\!I._, 

&-o 

~·1, 

32\ 
~ 

w· \ 
8·1 

;l$) 2$2 
~ \11... \h. 

10.3 
f:.__O 

Start Date & Time: &r "l(, I\:\<: "Z.O~ci" 
Stop Date & Time: ~~fl~ e lil°l?!D"'

Test Species: Oncorhynchus mykiss 

' D J-, 

\<\...._ 

/·3.·-:> l)·llr 5 
/q 2- /J: 1/ v Z-

j-,;::; f.-., '}/ ~ .2- <'6-" 
"vS°I ~~5"1 2i;3 ... It-- \k.. 

to·S" 

&-t 
3l! 

re..:. 

i..~ 

~-i'3 DO meter: _\I0'---1-__ _ pH meter: \JI-I.-\ 
~---'---

Conductivity meter: _t_-L ___ _ 

-
Control 141..E\'..1.-!(.0<i/,\ \1l.\;\\~-:i{too"lj,. /" Analysts: 

ib \1-0 l~i\- ~ 
"'-.-?;7..il. !TO ~1lZ 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

t>{o (vj..i) 

~\ 

lOv 
C\t\..eq,1.. 

loo 
PL~U~i 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

Start Date & Time: (Igr-ib {O-e. . ~ 
,.,,_ l\Jr\::~t ihw\lllllJ ~ fatow) 

\=tmb8 
Stop Date & Time: ~ 7/!t~ !Q-O'HGL-

Test Species: Oncorhynchus mykiss 

Rep Day of Test - No. of Mortalities Total 
Total Total No. 

Dead 
Undeveloped Embryo 1 2 3 4 5 6 7 Eggs 

1 0 0 0 I 
. ., 

G 5 \S u ~ J 
2 I \ ·1_....-- 0 0 0 -'?!''-!- ~ \~l,'{-

3 [) D 0 0 c 0 0 0 )0 

4 0 I 0 I i 0 () :L \I.\ ~-.IA- \"- y,.__ J,.1,.-{U( 
I 

1 I D CJ 4 0 "'.T H \1- \ 
2 .. 

'l i ~ I 1 ::t- 2- ?-\ 
3 0 0 0 l J, !, J_ 7.)p 

4 0 I l 0 l\ ~ q IL\ 
1 I "l..- l1 (:; s '2?J b l 

2 I D I 3 .., 
R 0 '1,.,"L 

) 

3 D [) \ I 0 ?.. -0 '2,-~ 

4 --.v \V 0 0 \ :2 ) b LS 6 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

lt\_ \fj_ ,._ .tt-• 'l<...._ \(,-- ~- \h..- t\....--- y,,_,,.-

Date reviewed: 
' f 

Total 
Exposed 

30 
\"--~~v 

~ 
'(~ .;f6:m 

30 

30 
!,\ 

~'1 

"3,o 

)o 

10 
'SO 

if-... 

Version 1.0 Issued June 26, 2006 Nautilus Environmental Company Inc. 



CETIS Summary Report 
i1i.., 

Salmonid Embryo-A~rvival and Development Test 

Report Date: 

Test Code: 

24 May-17 09:41 (p 1 of 1) 

170368 I 13-6398-9393 

Nautilus Environmental 

Batch ID: 06-4245-5203 Test Type: Development Analyst: Kania Lywe 

Start Date: 26 Apr-17 20:00 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 03 May-17 09:30 Species: Oncorhynchus mykiss Brine: 

Duration: 6d 14h Source: Campbel Lake Age: 

Sample Code Sample ID 

Control 02-1311"1684 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

Sample Code Material Type 

Control control 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

Proportion Normal Summary 

Sample Code Count 
Control 3 

tll FR_UFR1 3 
©GH_ER2 3 

Proportion Normal Detail 

Sample Code Rep 1 
Control 0.8 

FR_UFR1 0.7333 
GH_ER2 0.7 

Proportion Normal Binomials 

Sample Code Rep 1 
Control 24/30 
FR_UFR1 22/30 
GH_ER2 21/30 

()) l\\{_iSq"L ~ HLJA\:·¥-i CW't 

Sample Date Receive Date Sample Age Client Name 

26 Apr-17 20:00 03 May-17 09:30 NA Teck Coal 

24 Apr-17 09:14 25 Apr-17 09:00 59h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 56h (5.5 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 95% LCL 

0.7556 0.08625 
0.6222 0 
0.6738 0.2281 

Rep2 Rep3 

1 0.4667 

0.9333 0.2 

0.8387 0.4828 

Rep 2 Rep3 

30/30 14/30 

28/30 6/30 

26/31 14/29 

?\~ U)>t\-t~-.o ls . 

95% UCL 

1 

~ep4 

© 
Rep4 

Station Location 

Control 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

Min Max Std Err 

0.4667 1 0.1556 
0.2 0.9333 0.2189 
0.4828 0.8387 0.1036 

@~~ \JJ;t\ (;'{'~\ ~ QI,~,~~\) olvt- -to !'.JfM'll ~lM""\R_ fl:f(f> · 

000-469-187-2 CETIS™ v1.8.7.16 

Project 

Latitude Longitude 

Std Dev CV% %Effect 

0.2694 35.66% 0.0% 
0.3791 60.92% 17.65% 
0.1794 26.63% 10.82% 

Analyst: __ _ cf{rk.. 
QA: .... 

!,,.. }t.,/1::Y 



CETIS Analytical Report Report Date: 

Test Code: 

24 May-17 09:41 (p 1 of 2) 

170368 I 13-6398-9393 

Salmonid Embryo-Al m Survival and Development Test Nautilus Environmental 

Analysis ID: 15-9370-0159 
Analyzed: 24 May-17 9:40 

Batch ID: 06-4245-5203 

Start Date: 26 Apr-17 20:00 

Ending Date: 03 May-17 09:30 

Duration: 6d 14h 

Sample Code Sample ID 

Control 02-1311-1684 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

Endpoint: Proportion Normal 
Analysis: STP 2x2 Contingency Tables 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Sample Date Receive Date Sample Age 

26 Apr-17 20:00 03 May-17 09:30 NA 

24 Apr-17 09:14 25 Apr-17 09:00 59h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 56h (5.5 °C) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control 
FR_UFR1 

GH_ER2 

control 

Water Sample 

Water Sample 

Teck Coal 

Teck Coal 

Teck Coal 

Control 
FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C>T NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value 
Control 
Control 

@FR_UFR1 

(9GH_ER2 
0.03804 0.0761 
0.1605 0.1605 

Data Summary 

Sample Code NR R NR+R 
Control Negative Contr 68 22 90 
FR_UFR1 56 34 90 
GH_ER2 61 29 90 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 
Control 0.8 1 0.4667 
FR_UFR1 0.7333 0.9333 0.2 
GH_ER2 0.7 0.8387 0.4828 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep3 
Control 24/30 30130 14/30 
FR_UFR1 22/30 28/30 6130 
GH_ER2 21/30 26/31 14/29 

NA 

P-Type 

Exact 
Exact 

Prop NR 

0.7556 
0.6222 
0.6778 

(9 
Rep4 

& 
Rep4 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 

Prop R %Effect 
0.2444 0.0% 
0.3778 17.65% 
0.3222 10.29% 

~ ~lt~tt~ ~\ (A\{ ... J:t\7.-1. Q1't{. ~ l~~l)' 

~ ·~ I\ 1.JtrcS E'tU~ l"""'°" ~'t~ ~ 'to 1,,vv;t, ~At e~5) 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: :Jc~-
u 111, ')_(.,} f)r 



CETIS Analytical Report 
1L.. 

Salmonid Embryo-Al n Survival and Development Test 

Analysis ID: 15-9370-0159 Endpoint: Proportion Normal 
Analyzed: 24 May-17 9:40 Analysis: STP 2x2 Contingency Tables 

Graphics 

0.1 

FR...UFR1 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

24 May-17 09:41 (p 2 of 2) 

170368 I 13-6398-9393 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: J6~ 
'', ~.. 1 ;, i I'\./ 



CETIS Analytical Report 
'IL 

Report Date: 

Test Code: 

24 May-17 09:47 (p 1 of 1) 

170368 I 13-6398-9393 

Salmonid Embryo-Ale n Survival and Development Test Nautilus Environmental 

Analysis ID: 15-7469-0042 
Analyzed: 24 May-17 9:46 

Batch ID: 06-4245-5203 

Endpoint: Proportion Normal 
Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Kania Lywe 

Start Date: 26 Apr-17 20:00 

Ending Date: 03 May-17 09:30 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Duration: 6d 14h 

Sample Code Sample ID 
FR_UFR1 15-5756-3483 
GH_ER2 17-9724-6204 

Sample Code Material Type 
FR_UFR1 Water Sample 
GH_ER2 Water Sample 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Sample Date Receive Date Sample Age 

24 Apr-17 09:14 25 Apr-17 09:00 59h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 56h (5.5 °C) 

Brine: 

Age: 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal 

Teck Coal 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

Latitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C>T NA NA 

Fisher Exact Test 

Sample vs Sample Test Stat P-Value P-Type Decision(a:5%) 
FR_UFR1 GH_ER2 1 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+ R Prop NR Prop R %Effect 
FR_UFR1 Upstream Contr 56 34 
GH_ER2 Receiving Wate 61 29 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 
FR_UFR1 0.7333 0.9333 
GH_ER2 0.7 0.8387 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 
FR_UFR1 22/30 28/30 
GH_ER2 21/30 26/31 

Graphics 

FRJJFRl 

90 0.6222 0.3778 0.0% 
90 0.6778 0.3222 -8.93% 

i'.9 
Rep3 Rep4 
0.2 

0.4828 

© 
Rep 3 Rep 4 

6/30 

14/29 

® ~ ~ ~ .e4'-ikP\ ~' o\v-<"\,~\G ~ ~ 
~ ~e-a{f-

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



Client: \ea. 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

\?17.,._u F~ Mr 1J+ 111 !Wt1.-bll1 S'O C;,, \ G·3 llg 5"0 '7-~j i34- ~ 

C\\t.t'i-t P@.~ "Lt/ I) !'tcr71ilFl 5"0 g.b 8-:'.l Ho S'O &~5' \1-o \ 
~\p( ~-1,bf!'.f ~b{l:r LOO \· 1- \·8 'tv-~11. lGO l~b I~ .J_, 

Notes: 

Reviewed by: Date Reviewed: }1. ~lz (Cf / { :+-
---1-1 __,T,___._,_( -------

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 

APPENDIX C – Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Client: 11..:..ec=K.~-------- Start Date: A~\'\ l :Jlo I l'1 

Work Order No.: · · FtC3b-=\- Set up by: ...::J:.!v\l;::__ _______ _ 

----------

Sample Information: 

Sample ID: L<::.L<:ossLCCii\lS_ :::iof'\-Ol.\--:ll\-_/\l 

Sample Date: _A....:.P..:...:t\~\ _;J...;l\-_t_r:_t ____ _ 

· Date Received: AP\-'\\ ;::is f l"t ...:..u....:..;.;____;.....;...;....;.._ ______ _ 

Sample Volume: _%_'1-_:J._D_L ______ _ 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 
>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 
Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 3. C\ ( ;;i ,q - tt.C\) 'J/L KC\ 

7-d No: Fronds IC50 Reference Toxicant Mean (2 SD Range): 3 -'?> ('3 .;i-4-.G ') CV(%): _10 ___ _ 

Cj/l l\:C\ 

Number of Fronds DrvWeiQht 

Test Results: IC25 %Mv) (95% CL) ·3i. i (d.l\--4 - b3.3) -=to .1) ( 33. 3 ·- ~ C\-=t) 

IC50 %<vM £95% CL) . ) 9-=t- . 
"'? 91-

Reviewed by: Date reviewed: 

. October 1, 2009; Ver. 1.2 Nautilus Environment::il 



Client: 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: __.;.:i..;..w __________ _ 

Sample ID: LC._ LC.OSSLCC-WS _ '.:!Ol""I - Ot\-- .;;ti.\, -N Test Date: APrl\ ;)le f \,_ 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: _q..:..· S_oo..:..~_-_S_SO_D ____ ..:..lU:.::..:..:...'f.. __ _ 

Day 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

0 /c (\J/V) 

Control 

\.Cj 

3.0 

IO.l 

l2.1 

::II.\-. 2. 

i+i-s 

C\-=r 
Initials 

0 1 

;:iq ,. r; .Jl_\-. 0 

:lW :JN 

Initial Water Quality 

::i4.s 

%·0 
92'2 

2 

~n-s 
\!'-

Temperature (°C) 

Day 0 Day7 

'.ll\-. 0 ~3- Si 

:24.0 .'.23.5 

;}I{. 0 l3-5 

~4-0 J.3.5 

;;24-.o :2.~-S 

~1.\-.o ;).?.,. 9 

:!li;-. 0 13.5 

~l\-.0 ::i:;.s-

~ J/J\) 

Test Species: -=L:=.:em~n;.:.:a:....;m.:.:.;1.:.:.;·no~r _______ _ 

> 8X Growth? (Y/N): '( ( (,"'t frD\\d:S) 

Date Measured: Apli\ .:25 f \=t" 

3 

?Jf,O 

.a--

Aeration?: 

Nutrients 

added?1
: 

4 

Vf ;r~ 

fi-. 

.;2D min 

5 

.'.21.f-.o 

:JN 

6 7 

::li_\.-0 '.llf-.o 

-:J if\! "JW 

Adjusted Water Quality 

.:l4 .o 

1 IO mL of each APHA stock (A,B and C) added to 970 mL sample. 

pH Conductivity (µS) 

DayO Day7 Oh 

"&·. ::l 'b· :l <&so 

i-:2 'b· =i- %::i,o 

i.;} <t:· 1- iitt-

i.;;} i-C\ Ci\3 

i_;;). i.i <1b9 

B-:2. '3·'1 1oii+ 

't·l q.o 'l'J.Cj!Q 

i.o i-6 ibil.\ 

::JIN JW ::J'u\i 

Thermometer: __ ~ __ Cond. Meter: __ i ___ pH meter: __ ~ __ Light meter'-: __ 1_. ------

Sample Description: 
:]1'1 

c1eq~ , col1Dt\ec;s . oc!et1t>ss. btO\.O"" ~ PClrtku.1..q~$ ~en1 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus EnvirnnmAnt~I r.nmn:::m" In,.. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _1.;...e_c_K'-------------
Sample ID: LC - LCOSSL-CC. ws. :20r"t-Ott-:J.l\- .N 
Work Order#: _n __ o--::,_1o""t __________ _ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

°lo (\JI v) Daya Day? 

A 6 b'D 
B (, f9 

C.o{',tro\ c 6 ~D 

D (, ~"l 
A (, si 
B b qi.\. 

1.s c lo S9 
D b 'U 
A b 'T4· 
B (, 101:;; 

3.() c b gg 
D b {;,2 

A b =J-i+ 
B b C!'l. 

E>. l c b 4b 
D b f/6 
A b St 
B b ~i 

l2. 1 c b b-=t 
D b qi? 
A b qy, 
B {, 9b 

dl\-. '2. c 6 t;'(, 

D b bb 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow 

size 
Gibbosity 

fronds 

Start Date: Mil\ :.2b I \=f 

Termination Date: Ma.lb o I Ii --"---------------Test set up by: _J_W ______________ _ 

Root Loss of 
destruction buoyancy Comments Initials 

1111.\ 

~v 

Date Reviewed: __ 04Jj_' __::..;...,i_b.;;;... _f>..i.., _bo=-· =-J_.:f _____ _ 
' 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: iE'CK 
~~~~~~~~~~~~~~ 

Sample ID: LC - v::oss LCC. - INS - d.N't - Oll- - d-L\- - N 
Work Order#: f10?.i6-=t 

~'---'"""'~~~~~~~~~~~ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

0/o (V(\IJ Daya Day? 

A <O 64-
B b 9t 

4-i· s c b SI 
D lo 4q. 
A 6 4;2 )(. 

B lo 4b "' <i:+ c lo 41f y:. 

D b 3C\ "'!-
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow 

size 
Gibbosity 

fronds 

'f.-
1' 

°""' "f 

""/.. 
.,,._ 

"'I. 

~ 

Start Date: M(\ \ .'.2.b f \"f 

Termination Date: MC\~ 3 / fl 
~---""-~~~~~~~~~~~~~~-

Tests et up by:~~~~~~~~~~~~~~~~~-

Root Loss of 
destruction buoyancy Comments Initials 

.JW 

/ 

Date Reviewed: __ t!yui----'....__."6._!Q_,' 1,_. -~--'/_,":f'--------

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

' ., f . 

C>/o (\l/\J) 

co11trol 

l. s 

3.D 

b. l 

1'2.. 1 

:14- -1. 

4'b·S 

Comments: 

Reviewed by: 

LC- LC.DS:~LCC. ~£ - ;;,o\l-01..\--::!l.\-.f\l 

Ft03b=t 

Lee 
.·' ~ ·' '". ,.,,,,," 

'• ,·:' .. 
'· ·'' 

A i 1044. 31-

B :2 i021.\. '6t.\ 
c 3 iooi-cii 
D 4 i031_ :=t\ 

A 13 I02=f · 35 

B b 1032 .ci2 

c :=t 1022. 4'-t 

D g 1020. Ol 

A ~ l02::t.06 

B to IOOC\. ;q 
c ii I02:'t · 21-

D !2. i00%-~0 

A i3 102c.i.62 

B 11.f iOOL\.. ii 

c IS iOi.\-1. ii 
D 16 !004. C\b 

A i"I ID14.0~ 

B \g iDD:'.!; -'tO 

c IC, iDll . 31..j. 

D d.() i0%.2b 

A 21 IOl-=t-3b 

B 22 ICOCI. C\S 
c .::13 iO\C\ · 33 

D .:24- iOFt-01..\ 

A ::ti; '1C\C\.i-2 
B ;u,, 102<1.~ 

c ::r=i 102?,. 40 

D :l'iS ioob. 62 

Version 1.1 Issued May 29, 2015 

Start Date: Apr\I 2b /1"f 

Termination Date: N0.\1 3 i f'I 

Balance ID: Bal - t 

,,,. 
' ">~' ; 

"}~··'>tif&'®:,, ,;; 
' ' ,,,, 

f 

101.\C\. ici 

IO:s\. ib 

1014-. is 

10:¥1 .2i 

iD32 ~ ,q 

10!.\-0. 51.\-
\02-=t. 26 

!02b.q4-

103?-DD 

101i.30 

!D3S · ::2:+-
10\3. is 

IO?,.S -'6-S 

IOID.'i)b 

iO't-=t. bl\-

1010 . Ci!.\-

io\q. 14:() 

I0\2. '6\ 

i0\4- .12 

IOS3 -9b 

!C124-. OC\ 

!Oil\- · ;$b 

iD24-- 31-

1022.91 

100$-12 

!Q33.qC( 

1021- .. 't3 

ion - ii 

1\. .2$ · iDOS · 0\ 

. '· 

~w I :J~\l 
i 

,1/ 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

-,, 
'~ >~' 

0 /c (\J/\J) 

C\=} 

Comments: 

Reviewed by: 

LC_ LCO!;SLCC. _ i)\l<; _ ;10\"'l - 01.\--.::ll..\--N 

1-:i-03b-=j-

LCC 
,, 

,, 

A ;:i9 1030. 44-

B 3D 101i. qs 

c 31 W33. 2.1-
D 32 1001.\-. :2.q 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Version 1.1 Issued May 29, 2015 

Start Date: Av(;\ .2i:, r Ff 

Termination Date: Mag 3 iH 
~~~~---'-~~~~-

Ba I an c e ID: Bal - 1.. 

"' ~ ,,,, ' 
~,~, 

' ~,, 

' "''~ 

io3l\-. q\ V"W I :JIN 

1024- .1'15 

ID?;. -=t • 0-

iDO't· 10 ,I/ 

Date Reviewed: 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 19-6929-0408 

Analyzed: 15 May-17 17:22 

Batch ID: 07-5176-6868 

Start Date: 26 Apr-17 

Ending Date: 03 May-17 

Duration: 7d Oh 

Sample ID: 10-6359-5836 

Sample Date: 24 Apr-17 15:20 

Receive Date: 25 Apr-17 09:00 

Sample Age: 33h (5 °C) 

Non-Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Frond Count 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

LC LCDSSLCC 

Water Sample 

Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2017-04-24 N 

Report Date: 

Test Code: 

15 May-17 17:23 (p 1 of 2) 

170367a 117-2603-3737 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Model Function X Transform YTransform Weighting Function PTBS Function 

4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)AC)] None None Normal [W=1] Off [Y*=Y] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 
14 -93.67 196.8 201.2 0.4804 Yes 0.1985 2.776 0.9367 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 14.88 N/A 26.8 6.719 3.731 NA 
IC10 19.14 NIA 33.28 5.224 3.004 NA 
IC15 24.26 14.13 40.59 4.122 2.464 7.077 
IC20 30.62 19 49.8 3.266 2.008 5.263 
IC25 38.75 24.45 63.29 2.581 1.58 4.089 
IC40 84.01 41.44 203.6 1.19 0.4911 2.413 
IC50 ~57.2 55.64 73U 9.6363 &.-1B68--1-:'7-9'7-- .Ji.'-1 7 C\"1 ofo (\if\I) 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL tStat P-Value Decision(a:5%) 
A 67.06 5.856 55.58 78.54 11.45 <0.0001 Significant Parameter 
c 1.272 0.1007 1.074 1.469 12.63 <0.0001 Significant Parameter 
D 157.2 112.4 -63.1 377.4 1.398 0.1729 Non-Significant Parameter 
E 0.1261 0.1813 -0.2293 0.4814 0.6955 0.4925 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Model 4641 4641 1 31.66 <0.0001 Significant 
Lack of Fit 131.4682 32.86704 4 0.1985 0.9367 Non-Significant 
Pure Error 3973.25 165.5521 24 
Residual 4104.718 146.5971 28 

Residual Analysis 

Attribute Method Test Stat CritiC:al P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 12.65 14.07 0.0811 Equal Variances 

Mod Levene Equality of Variance 2.243 2.423 0.0662 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9664 0.9338 0.4055 Normal Distribution 

Anderson-Darling A2 Normality 0.4744 2.492 0.2451 Normal Distribution 

~ 
000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

~~t4rr 
QA: __ _ 



CETIS Analytical Report Report Date: 15 May-17 17:23 (p 2 of 2) 

Test Code: 170367a 117-2603-3737 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 19-6929-0408 Endpoint: Frond Count CETIS Version: CETISv1.8.7 

Analyzed: 15 May-17 17:22 Analysis: Nonlinear Regression Official Results: Yes 

Frond Count Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 

0 Negative Control 4 67.5 62 73 2.661 5.323 7.89% 0.0% 
1.5 4 69.5 52 88 9.836 19.67 28.31% -2.96% 
3 4 76.25 56 99 9.259 18.52 24.29% -12.96% 
6.1 4 71.5 62 86 5.123 10.25 14.33% -5.93% 
12.1 4 63.5 52 89 8.761 17.52 27.59% 5.93% 
24.2 4 58.5 50 72 4.992 9.983 17.07% 13.33% 
48.5 4 49.25 43 58 3.376 6.752 13.71% 27.04% 
97 4 36.75 33 40 1.493 2.986 8.13% 45.56% 

Frond Count Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 62 73 64 71 
1.5 52 88 53 85 
3 68 99 82 56 
6.1 68 86 70 62 
12.1 52 52 61 89 
24.2 72 50 52 60 
48.5 58 51 45 43 
97 36 40 38 33 

Graphics 4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)"C)] 
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CETIS Analytical Report Report Date: 

Test Code: 

15 May-17 17:23 (p 1 of 2) 

170367a 117-2603-3737 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 09-0170-5662 

Analyzed: 15 May-17 17:23 

Batch ID: 07-5176-6868 

Start Date: 26 Apr-17 

Ending Date: 03 May-17 

Duration: 7d Oh 

Sample ID: 10-6359-5836 

Sample Date: 24 Apr-17 15:20 

Receive Date: 25 Apr-17 09:00 

Sample Age: 33h (5 °C) 

Non-Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Total Dry Weight-mg 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

LC LCDSSLCC 

Water Sample 

Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2017-04-24 N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Model Function X Transform YTransform Weighting Function 

4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)AC)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

20 -13.06 35.6 39.98 0.3468 Yes 0.2643 2.776 0.8979 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5. 18.2 N/A 36.6 5.494 2.732 NA 
IC10 25.66 13.07 47.91 3.897 2.087 7.649 
IC15 35.76 20.02 64.33 2.796 1.555 4.996 
IC20 49.99 27.14 96.01 2 1.042 3.685 
IC25. 70.78 33.32 166.2 1.413 0.6019 3.001 
IC40 233.9 51.45 N/A 0.4276 1:1111 1.9214::)\1\l 

~ ) Cf\ o/r;, (\/ ;v) 
IC50 633 7'4.~ !'VA 0.158 NA 1.343 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%) 
A 5.994 0.4782 5.057 6.932 12.54 <0.0001 Significant Parameter 
c 1.178 0.07836 1.024 1.331 15.03 <0.0001 Significant Parameter 
D 633 921.5 -1173 2439 0.6868 0.4978 Non-Significant Parameter 
E 0.1636 0.2692 -0.364 0.6912 0.6078 0.5482 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Model 18.50183 18.50183 1 19.46 0.0001 Significant 
Lack of Fit 1.123508 0.2808771 4 0.2643 0.8979 Non-Significant 
Pure Error 25.50108 1.062545 24 
Residual 26.62459 0.9508782 28 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 11.26 14.07 0.1276 Equal Variances 

Mod Levene Equality of Variance 1.98 2.423 0.1005 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9614 0.9338 0.2996 Normal Distribution 

Anderson-Darling A2 Normality 0.4391 2.492 0.2976 Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

PTBS Function 

Off [Y*=Y] 

~ 
~ ?J()fr-::f· 
QA: __ _ 



CETIS Analytical Report Report Date: 15 May-17 17:23 (p 2 of 2) 

Test Code: 170367a 117-2603-3737 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 09-017-0-5662 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 
Analyzed: 15 May-17 17:23 Analysis: Nonlinear Regression Official Results: Yes 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 

0 Negative Control 4 6.07 5.52 6.57 0.2336 0.4673 7.7% 0.0% 
1.5 4 6.052 4.82 7.62 0.7197 1.439 23.78% 0.29% 
3 4 6.8 5.15 9,11 0.8582 1.716 25.24% -12.03% 
6.1 4 6.355 5.98 6.75 0.1641 0.3283 5.17% -4.69% 
12.1 4 5.952 5.01 7.7 0.6036 1.207 20.28% 1.94% 
24.2 4 5.512 4.41 6.73 0.5041 1.008 18.29% 9.19% 
48.5 4 4.647 4.2 5.4 0.2617 0.5233 11.26% 23.44% 
97 4 4.358 3.85 5.23 0.3196 0.6393 14.67% 28.21% 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 5.52 6.32 5.87 6.57 
1.5 4.84 7.62 4.82 6.93 
3 5.94 9.11 7 5.15 
6.1 6.23 6.75 6.46 5.98 
12.1 5.32 5.01 5.78 7.7 

24.2 6.73 4.41 5.04 5.87 
48.5 5.4 4.2 4.43 4.56 

97 4.44 5.23 3.85 3.91 

Graphics 4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)AC)] 
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0.0--------------------------------------------------------------------------==="'>. -------------------- • 
' • • • .. .. • " • • .. • .. 

• 
Tot11IDryWelght-m11 

CETIS™ v1.8.7.16 Analyst: __ _ 



Lemna minor Summary Sheet 

Sample Information: 

Sample ID: LC-Lc.s ,...ws - ::ior=\-Ol\:--:Ji.+ -N 

Sample Date: Api\.t ;JI.\- I rt 
___,, ________ _ 

· Date Received: AP\"\\ :ls I rt ~..:...;;....__;~...;_ ____ _ 
Sample Volume: _S_'A_J._D_L _____ _ 

Test Organism Information: 

Culture Date: 
Age of culture (Day O): 
>8X growth in APHA ?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 
Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Start Date: At'~ l :l=t- ! l'9-
Set up by: ..::J:.::.:v\\::..._ _______ _ 

7-d No'. Fronds IC50 Reference Toxicant Mean (2 SD Range): 3 .i (3 . .:i-'+-!o) CV(%): _lo ___ _ 

Cj/L ~C\ 

Number of Fronds DrvWeight 

Test Results: IC25 %(vfv) <95% CL) si.q l '+:2 . ~ - -=p_ • ;;i. ') ici.. ;;i. (-.:io. 2 - 'I cr=t) 

IC50 %(vM <95% CL) . > C\.-=t- ' > 91- ow 

Reviewed by: Date reviewed: ~ ( f 71;fr 

. October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

\€C\( 

LC _ LCS _ NS - ;!Dfl - DI.\- - ;;!!.\- _ N 

H03b-,. 

cpcc <\\' L\:qo 

16 cla.9s 

L\-300 - S200 

0 1 

.:li.l:. 0 '.J).t; 

ow """' 

Initial Water Quality 

2b.O 

i . .l 

\U"lC 

2 

'};A.I. ,,0 

~ 

Setup by: 

Test Date: 

Test Species: 

> BX Growth? (Y/N): 

Date Measured: 

3 

UP 

f>-

Aeration?: 

Nutrients 

added?1
: 

4 

di\-·() 

ow 

20 min 

'V 
I 

.JIN 

A.1?111 Ji IH 

Lemna minor 

'( ( b-=j t'IOf\dS) 

A?\"'i\ dS 

5 

::24- .o 

:Jt,,,J 

I rq 

6 7 

;;<1.\-.0 ~4-.0 

:::Jt'"-l 0\,'\I 

Adjusted Water Quality 

:::ii;.o 

i.o 

1 10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

Concentration Temperature (°C) pH Conductivity (µS) 

0 /o ( \J IV) DayO Day7 DayO Day7 Oh 

Control 
;)4,.o J4. 0 '6· 3 1; . ., '8bD . ? 

1.s .::H,\.S J.4.0 %·d '6·~ 8bli 

3 .t> .;;14:. i; ~4.o ~-.J 'i· s iqq 

G, .1 .:<4.s ::i4.o 'b . .;!. 6 7 Cf Oi 

12.i ;iq.S d.4.0 g.;) <t;·i 0;43 

.;!\..\-. 'l 014.s J4.o &·J 'l· q I0.:2S 

4KS .2S-O ,;:i4 .0 i-d C\.O l.\~ 

91- .Jr;.o ;;:i4.o 'g ·O 'l· i iS~o 

Initials :JIN :JIN .:JW ;]h} ::JIN 

Thermometer: __ i ___ Cond. Meter: __ l ___ pH meter: Light meter: 1 ---- ---------
Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 l\l~11+il11C" c: ... ,,;,.,., ................. + .... 1 r" ...................... , __ 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: _1 __ e_c_1< ___________ _ 

Sample ID: LC- LCt?.\NS~::l0\""\-01..\,-::l.L\--N 

Work Order#: l-=tcY?,b'.:l 
-------------~ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

0 /o (\JIV) DayO Day 7 

A b i04-
B b '6\o 

C'C>!\TIO I c b iO'+ 
D 6 q-,. 
A b 9L 
B b 'bl\-

V? c b 82> 
D b ii 
A G '·l'.l 
B & 90 

3.0 c b <t,1, 

D b 113 

A 6 'lie 

B b C\C\ 
b.l c b C\2 

D b 'i:b 

A b C\T 
B k:, '63 

12 .1. c b '66 
D b ?;,,. 
A {, % 
B b io 

.::lL\-· '2. c b :::+£ 
D b '61c 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow 

size 
Gibbosity 

fronds 

Start Date: April J'T I Fi 

Termination Date: Mo.~ 4 I ft 
~--''-------------------

Tests et up by: _J_IN_. ________ ~------

Root Loss of 
destruction buoyancy Comments Initials 

;.)[N 

'V 

Date Reviewed:---~---...,,. J--~_0_11-• _Z.O_;;_;_l....:1-_____ _ 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: _,\-""ec_K;...._ __ .._ _______ _ Start Date: MDI Ji- I l':\ 
Sample ID: LC • LCS - it-JS - d.OF\ -04- -J.Ll - N Termination Date: _Mo.___;::0:;.__4.:......_;_/_l'.:f.;.._ _________ _ 
Work Order#: _l_"'lO_?>..;..· _b_·.:i-__________ _ Testsetupby:_~J~~~------'----------

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow 
size 

Gibbosity 
fronds destruction buoyancy Comments Initials 

0 to (v/V) DayO Day? 

A (, =ts :JIN 

B c;, <63 
\.\.'6·S c b 'i'.3 

D 6 cl<'.'.\ 
A {:, 53 "' B b S;t y.. y 

cr=i c 6 bl 7' ."" 
D 6 4lo -,.:. ')<_ 'V 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: Date Reviewed: ----"-11-<w-'--~· ,,_.. i---:::;;:::.......;_1)4-/ -UJ_. ;;.....;_/:)-.:;..._ ___ _ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

0 /t> ( \f Iv) 

COflt\01 

LS 

3.0 

G.L 

i2.t 

2tt. 1. 

tt-i. s 

Comments: 

Reviewed by: 

LC - LCS _ il\lS _ X>r=t-Oif. - ~4-. N 

\1-D%1-
LCS 

A ! i03":f--23 

B ;l 1042. 49 

c 3 IOOb. 40 
D 4 I02=f · qb 

A 9 1013.20 

B (, 1020.35 

c "'t !OD~· 20 

D 'b IO?C\.. '60 

A q IOlC\. SO 

B (O i0l3. 4<6 

c ii iD2.I. 52 

D 1'2 i023 .q2 

A \3 looi- 9-S 

B 11.\- qq=t. IC".\ 

c ~t;, C\G\%-'Ti-
D l!o i0l3 _q4 
A H 102.b. i-D 

B 1i 1021.\. 22 

c \C\ iDl'2. i=t 
D '20 102q. 3i, 

A '2.\ 103\. so 
B 22. 1023. 3'2 

c 23 \0'21.\:. b'2. 

D 21f- IOl2. 3$ 

A 2.S I02!f. 16 

B '21;, lOlb. 4b 
c '2."'t iOllo · '%'2. 
D '2.t i0l3. 51-

( tn0) # iS · iOOS · 10 

Version 1.1 Issued May 29, 2015 

Start Date: Mli\ ;2=j. l Fi 

Termination Date: Ma.y 4- /Fl 

Balance ID: Bal - L 

- 104-'S. il\ JW I :;w 

lOSO. <t'8 

10\3. 4S 

i03S ·'ti. 

i02\. J=t 
1024-. o~ 

io11-1-. gs 

ij [)l\:=! • 4S 

I02b. so 

\02\. Ob 

102i .S-=t-

103·~ .1-0 

~O\S · Si 

\CO'S. !..\=t 

ICOS • g3 

i020. bS 

1034.C\4-

1030. C\lf 

IDlct- 6.3 

ID3b.S6 

I03t- 4-'3 

i02'9 .. '11 
!03\. Otl 

IOlC\ • 1.\-9-

iD2C\. "613 

1020,.. !2 

102;s. ~s 

io2\. 9-3 l/ 

# 32 • iO\'.?, · 20 

Date Reviewed: 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

'" '" ,, 
'' 

O/o (VI v) 

crt 

Comments: 

Reviewed by: 

LC - LCS _ WS: - dOl"t-Ol\.-';'.ll\- - N 

Fto3b=f 

'it', ' ',W!s . .,, 
"""''' '"'l 

,. 
'' ' 

A 'LC\ fOO=f .1/f 

B 30 IDO~ · ii.\: 
c 3\ i003. 1-2> 

D '31. 1ooq. oi 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Version 1.1 Issued May 29, 2015 

Start Date: Mt\\ 2=/- 11-=i

Termination Date: 'N\a.10 4 I f'I 

Balance ID: Bal - i 

'• ,, 

' """ 

10\'2. 3'b 

!OiO. ·'70 

1009. b\ 

10\3 .30 

.. :~-\~· 
:JIN / :J~\i 

,[I 

Date Reviewed: fnttf!J ~O ~ ft 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-0925-6589 Endpoint: 
Analyzed: 15 May-17 17:34 Analysis: 

Batch ID: 13-0263-9978 

Start Date: 27 Apr-17 

Ending Date: 04 May-17 

Duration: 7d Oh 

Sample ID: 21-2395-9097 

Sample Date: 24 Apr-17 14:17 

Receive Date: 25 Apr-17 09:00 

Sample Age: 58h (4 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 0.7765 0.0851 

IC10 9.253 N/A 

IC15 21.89 N/A 

IC20 53.06 N/A 

IC25 58.86 42.83 

IC40 80.26 65.92 

IC50 >97 N/A 

Frond Count Summary 

C-% Control Type 

0 Negative Control 
1.5 

3 

6.1 
12.1 

24.2 

48.5. 

97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

2064867 

95% UCL TU 

26.73 128.8 

77.51 10.81 

77.69 4.569 

67.09 1.885 

72.2 1.699 

96.9 1.246 

N/A <1.031 

Count Mean 

4 92.5 

4 80.5 

4 89.75 

4 84.75 

4 82.25 

4 75.75 

4 80.25 

4 47 

Rep 1 Rep2 

101 80 

85 78 

86 84 

80 93 

91 77 

80 74 

69 82 

47 46 

Frond Count 

Linear Interpolation (ICPIN) 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

7E990B39 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2017-04-24_N 

Report Date: 

Test Code: 

15 May-17 17:38 (p 1 of 2) 

170367b I oo-8652-1811 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

3.74 1175 

1.29 NA 

1.287 NA 

1.49 NA 

1.385 2.335 

1.032 1.517 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 

80 101 4.664 9.327 10.08% 
77 85 1.848 3.697 4.59% 
82 107 5.808 11.62 12.94% 
80 93 3.092 6.185 7.3% 
77 91 3.038 6.076 7.39% 
69 80 2.658 5.315 7.02% 
69 93 5.023 10.05 12.52% 
40 55 3.082 6.164 13.12% 

Rep 3 Rep4 

98 91 

77 82 

82 107 

86 80 

80 81 

69 80 

77 93 

55 40 

CETIS™ v1 .8.7.16 

%Effect 

0.0% 

12.97% 

2.97% 

8.38% 

11.08% 

18.11% 

13.24% 

49.19% 

Analyst:. __ _ 

~ 

~l/t:t 
QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-0925-6589 Endpoint: Frond Count 
Analyzed: 15 May-17 17:34 Analysis: Linear Interpolation (ICPIN) 

Graphics 

·-.-·- ----- ....... 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

15 May-17 17:38 (p 2 of 2) 

170367b J oo-8652-1811 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

~ 
Analyst: __ _ 

~1/r:t 
QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

15 May-17 17:39 (p 1 of 2) 

170367b I oo-8652-1811 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 20-7946-8088 

Analyzed: 15 May-17 17:38 

Batch ID: 13-0263-9978 

Start Date: 27 Apr-17 

Ending Date: 04 May-17 

Duration: 7d Oh 

Sample ID: 21-2395-9097 

Sample Date: 24 Apr-17 14:17 

Receive Date: 25 Apr-17 09:00 

Sample Age: 58h (4 °C) 

Non-Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Nonlinear Regression Official Results: Yes 

Lemna Growth Analyst: Jeslin Wijaya 

EC/EPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 8d 

7E990B39 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2017-04-24_N 

Model Function X Transform Y Transform Weighting Function 

3P Cumulative Log-Normal EV [Y=A*(1- ¢(1og(X/D)/C))] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 
73 -8.988 24.83 28.37 0.3980 Yes 1.214 2.621 0.3326 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 46.45 N/A 70.81 2.153 1.412 NA 
IC10 59.31 N/A 83.82 1.686 1.193 NA 
IC15 69.93 41.63 91.97 1.43 1.087 2.402 
IC20 79.72 58.91 99 1.254 1.01 1.698 
IC25 89.2 70.21 108.1 1.121 0.9254 1.424 J(l\J 

IC40 118.4 80.59 165.1 0.8447 0 (')Q§6 1.241-- l 
°le, lVfv) IC50 MO 4 aa 241.5 0.7124 0.4141 1.226 j ) C\:=t 

Regression Paramete.rs 

Parameter Estimate Std Error 95% LCL 95% UCL tStat P-Value Decision(a:5%) 
A 7.408 0.1784 7.058 7.757 41.52 <0.0001 Significant Parameter 
c 0.6723 0.356 -0.02556 1.37 1.888 0.0690 Non-Significant Parameter 
D 140.4 34.48 72.78 208 4.071 0.0003 Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Model 16.01496 16.01496 22.5 <0.0001 Significant 
Lack of Fit 4.168828 0.8337654 5 1.214 0.3326 Non-Significant 
Pure Error 16.47668 0.6865285 24 
Residual 20.64551 0.7119142 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%} 
Variances Bartlett Equality of Variance 4.759 14.07 0.6894 Equal Variances 

Mod Levene Equality of Variance 0.3384 2.423 0.9281 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9454 0.9338 0.1065 Normal Distribution 

Anderson-Darling A2 Normality 0.6006 2.492 0.1200 Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ 

PTBS Function 

Off [Y*=Y] 

~ 
~7->l>/r:J-
QA: __ _ 



CETIS Analytical Report Report Date: 15 May-17 17:39 (p 2 of 2) 

Test Code: 170367b I oo-8652-1811 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 20-7946-8088 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 15 May-17 17:38 Analysis: Nonlinear Regression Official Results: Yes 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 

0 Negative Control 4 7.975 7.05 8.61 0.3472 0.6944 8.71% 0.0% 

1.5 4 7.297 6.72 8.07 0.3359 0.6719 9.21% 8.5% 

3 4 7.852 7 9.78 0.6558 1.312 16.7% 1.54% 

6.1 4 7.202 6.71 8.28 0.3674 0.7348 10.2% 9.69% 

12.1 4 7.225 6.72 8.24 0.354 0.7079 9.8% 9.41% 

24.2 4 6.732 6.38 7.12 0.1861 0.3721 5.53% 15.58% 

48.5 4 7.135 5.69 8.16 0.5343 1.069 14.98% 10.53% 

97 4 5.225 4.22 5.88 0.3596 0.7192 13.76% 34.48% 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 8.61 8.39 7.05 7.85 

1.5 8.07 6.72 6.75 7.65 

3 7 7.58 7.05 9.78 

6.1 6.76 8.28 7.06 6.71 
12.1 8.24 6.72 6.76 7.18 

24.2 6.98 6.45 6.38 7.12 
48.5 5.69 7.66 7.03 8.16 

97 5.24 5.56 5.88 4.22 

Graphics 3P Cumulative Log-Normal EV [Y=A*(1- C!:>(log(X/D)/C))] 

.. 

~ ~ _ !_ _____ ---- ---:-- ----

o.z- .:- - -•--. 
II -

,_, r .. --

.. • 
'" 

------------------------------------'"------------------------------------------ -·--

000-469-187-1 

.. 
• 

0-% 

• 
• 

.. 

.. 
i 
a:: o.s 

0.0 ------------------------------------------------:-:f#--------------------------------------------

.. t ... 
·1.S ~~~~-'-----'-----'---'------'---'---'-------' 

·2.S 0.0 

.. 
~ 
a:: o.s 

TotllDryWeight-mg 

CETIS™ v1.8.7.16 

'" 
'" 

.. 

... .. • ... 
• 

·~ 

~@/r1-
Analyst: __ _ oA: __ _ 



Lemna minor Summary Sheet 

Client: 11...:..ec~K~--------
Work Order No.: · · FtO?.:>bl-

---------~ 

Sample Information: 

Sample ID: LC-H<O~oc_w-; _ ;;ior:i:-04-;;i.s-N 

Sample Date: _A...:.p..;..;f\..:...t _;J_tt..:.../_1-::r _____ _ 

· Date Received: AQr\\ .:lt; / l"'t -'-"..;..;.;..---'-'------
Sam p I e Volume: _:a_Y.._<:J_D_L--'-'-----

Test Organism Information: 

Culture Date: 
Age of culture (Day O): 
>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 
Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Start Date: A~\'\L 2-t. I rt 
Set up by: ...:::1::.!v\\;::,_ _______ _ 

7-d. No: Fronds IC50 Reference Toxicant Mean (2 SD Range): 3 .i ('3 . .J-4--6 ') CV(%): _10_~ ___ _ 

?;;/L \<(~ 

Test Results: 

Reviewed by: Date reviewed: ~ f, ~ lr 

. October 1, 2009; Ver. 1.2 Nautilus Environmental 



Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: Tee\<. Setup by: _,...;J~iN'------------

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

0 /o (\If\/) 

Control 

1-S 

3.D 

(?. i 

12. 1 

:Jtt. 2 

i+i.s 

q-=t 

Initials 

0 1 

:2.l.\-.S 21\-.0 
j1N :)~\) 

Initial Water Quality 

:l4.0 

i-o 

2 

J'l,-5 

'"-

Temperature (°C) 

DayO Day 7 

:l.4-.S :23. s 

2.4-. s J?...S 

:l4-. s :23.S 

~1.f.S ~3-5 

;}if -s .13. s 

.'.ll\-.S J:v:; 

~4--S .n.s 

~4-0 ~3.c; 

°Ji,'\! ::>IN 

Test Date: Al'fl\ :lb f H 

Test Species: .=L:.::.em=na=-m:.:.:.::..;in:.:::or'----------

> 8X Growth? (Y/N): '< ( bi: ~wrd~) 
'.JW 

Date Measured: f\\'\'H It ::l.S f ft 

3 

2.J<,9 
,IJ.-

Aeration?: 

Nutrients 

added?1
: 

4 

?;;(,-0 

(\..... 

20 min 

5 

.;)1,\-.o 

:111\l 

6 7 

:21.f. 0 11..\:.0 

:JIN :JU>J 

Adjusted Water Quality 

::lit. 0 

1 1 O mL of each APHA stock (A,B and C) added to 970 mL sample. 

pH Conductivity (µS) 

DayO Day7 Oh 

%·3 'b-4 ili:-s 

'6. :1 i.4 %b$ 

t·;{ 'b .<; ii-1-

i-:1 q_ 1 900 

i·~ %-b 94-4-

'6' 3 i.q {03i 

i-2 i-i 11'11 

i. :2. i. 9- \S09 
'0W ow JIN 

Thermometer: _i ____ Cond. Meter: __ .1._' ___ pH meter: __ J. __ Light meter;...: _L-'-'h'---~-i. _____ _ 

Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: Start Date: A\?\\\ ;lb I Ft 

Sample ID: Termination Date: --'-M_O_Vi,__'~ __ l_l_'t __________ _ 

Work Order#: _l-=t_0_3_b_"=!-________ ;;i_s_o_w_ Test set up by: :JW 
----------------~ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
Ofo (v/v) DayO Day7 

A G ::ro -JW 
B b <40 

CO\'\\\O\ c 6 ':j-0 

D b "'l-; 
A (, io 
B b ·-to 

t. s c (, "b9 
D {;, "M 
A 6 '.:fb 
B b fo2. 

3.0 c b =t<1 
D .6 hi 
A b 9D 
B b %1 

b. i c b <°10 
D b 4-'; 
A .b f,() 

B ki ":\-1.. 
12, 1 c b G.1.\-

D b G>3 
A b t.I.\ 
B b b°?> 

d.L\-. '1 c b "'3 
D b bl.\- . [/ 

Comments: 

Reviewed by: Date Reviewed: J/h.a,. '30 "){;Ft---~-~,__.;;....;:~/~-=-.:.-:.·-------

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: \ecK 
Sample ID: LC - fP.OSOC. ~\JS • .;1D\'9 - 01.\c - ~- N 
Work Order #: r=io·'?>t:.':f .::1G :ivv 

No. of fronds 
Concentration Rep Chlorosis ·Necrosis 

0/o ( v Iv) DayO Day? 

A b ~Lt 

B b si 
4%· t? c 6 SS 

D b ~ 
A b 4'2> '/.-

B b :?\ '!.. 
cr::i c b 55 'I-

D b 43 ...,_ 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow 

size 
Gibbosity 

fronds 

'{.. 

'{.. 

.,._ 

'/.. 

Start Date: Ap((\ ::iro f Fi 

Termination Date: Ma.~ '6 /H 
~---=,;__-----'-------------------------

Test set up by: :Jt\.l 
~---------------------------------

Root Loss of 
destruction buoyancy Comments Initials 

JN 

• !/ 

Date Reviewed:---~-_...... .. ...._'=3_e>....,· ,_, -~__.._.l._r..__ ____ _ 
I 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: TecK 
Sample ID: 
WO#: 

fROSOc 
";d''. ' . .. e . '. 
0 /o ( \l f \j) A 1 

8 .:l 

CO\'\tro\ c 3 

D 4 

A s 

8 b 

LS c ., 
D i 

A C\ 

8 lD 

3.D c ii 

D 1'2 

A 13 

8 \If 

E,.1 c iS 

D lb 

A F! 

8 I?; 

12.. i c 19 

D :2.D 

A :2.\ 

8 22. 

::l\.\-.1 c 23 

D '24-

A '2S 

8 '2.\, 

4-i· s c '11 
D '2~ 

Comments: 

Reviewed by: 

Version 1.1 Issued May 29, 2015 

'"'''" . 
102,;. qo 

1010. bb 

103l· 20 

1003. 'iS 

lOOb. 34' 

qqq_ 3<6 

IOiS .oo 

1023. '13 

101'3· 30 

102~· 44-
103~. b1' 

iOilo. %<.\-

!0\'2.2q 

IOOZ· IS 

i03S · '13 

i0'.2"1 . 14-:=t 

101i+. oi 

!030 .G'2 

IDil{-. tt't 

102\. so 

i0'.2lt.SS 

1022 .Di 

ICY21..'l:D 

1cc4. r~ 

fOilo. 4·~ 

iOIS · ,.4-
1023. oi 

I03b - 2S 

Start Date: Apr\\ .:ii,, I r=t 

Termination Date: MC\~ 3 I f1 

Balance ID: Bal - i 

" ''" ~ '<-
.. 

'/ ~ . ,, 
~ ~ "" ''"'°'"'' 

!02.C\. i'.3 :J!i'.l I :JIN 

iOi=t · iq 

'1036.<11 

~00--4. b-=t 

fOl.2. 9-'b 

~005. 18 
i022 .o=:t 

1030. 3<\-

1021{. 3\ 

ij03?.>. S=t 

iD43.~'t 

!02\ .4-C\ 

iDl'8 -C\9 

!D\tt. 3::t 

104:2 .1-'3 

i.O'.B.i.\:7t 

IOl~· '6S 

iD36. 21.\-

lOiC\ .f:,"3 

ID2.b. b2. 

iD2C\ .C\'6 

102'.:j- ·23 

ow \pQt'. lD21. 't:C\ 

iOQC\ -1.\-'2 

i0'.2\. 90 

1020. b\ 

i02=t ·C\'9-
iOI.\\. 30 ~I/ 

Date Reviewed: 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: LC - t:fl. osoc .. iNS - ;;ion -Ol\- -X-N 
WO#: 

B 30 102'6- 01-

cr=i c 31,. 102..b- 92. 

D 3'l.. 1032.i.\O 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: 

Version 1.1 Issued May 29, 2015 

Start Date: Aprt\ .;i.t:, i l1-

Termination Date: MO'.? 3 I Fl 

Balance ID: Bal - t 

i033.~~~ 

!03\. 2S 

I03b. I.\\ ,I/ 

Date Reviewed: ~ :a.t_, pr;1?J 

Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 15 May-17 17:08 (p 1 of 2) 

170367c 112-6571-0034 

Lemna Growth Inhibition Test 

Analysis ID: 00-5709-4961 

Analyzed: 15 May-17 17:08 

Batch ID: 

Start Date: 

04-3444-3257 

26 Apr-17 

Ending Date: 03 May-17 

Duration: 7d Oh 

Sample ID: 03-5831-0821 

Sample Date: 24 Apr-17 12:49 

Receive Date: 25 Apr-17 09:00 

Sample Age: 35h (3.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 6.951 N/A 

IC10 8.552 N/A 

IC15 10.48 4.285 

IC20 24.2 NIA 

IC25 41 N/A 

IC40 90.24 45.11 

IC50 >97 N/A 

Frond Count Summary 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Test Code: 

"Nautilus Environmental 

Endpoint: Frond Count 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

Source: 

Station: 

155B63A5 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2017-04-25_N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

108216 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

8.801 14.39 11.36 NA 

12.38 11.69 8.075 NA 

30.47 9.546 3.282 23.34 

51.75 4.132 1.932 NA 

65.9 2.439 1.517 NA 

N/A 1.108 NA 2.217 

N/A <1.031 NA NA 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CV% %Effect 

4 69.75 64 84 4.802 9.605 13.77% 0.0% 
4 74 64 83 3.894 7.789 10.53% -6.09% 
4 63.5 55 73 4.664 9.327 14.69% 8.96% 
4 77.5 67 84 4.093 8.185 10.56% -11.11% 
4 58.5 54 65 2.327 4.655 7.96% 16.13% 
4 57.5 57 58 0.2887 0.5774 1.0% 17.56% 
4 52.75 49 58 1.887 3.775 7.16% 24.37% 
4 42 37 49 3 6 14.29% 39.78% 

Rep 1 Rep2 Rep 3 Rep4 
64 84 64 67 

74 64 83 75 

70 56 73 55 

84 75 84 67 

54 65 58 57 

58 57 57 58 

58 52 49 52 

37 45 49 37 

CETIS™ v1.8.7.16 Analyst: __ _ 

~ 
~t/11 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-5709-4961 
Analyzed: 15 May-17 17:08 

Graphics 

Ii! 
I• 

70 \; \ 

' \ 
0 

000-469-187-1 

Endpoint: Frond Count 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

15 May-17 17:08 (p 2 of 2) 

170367c 112-6571-0034 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
~1/rr 

QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 13-5202-1148 

Analyzed: 15 May-17 17:08 

Batch ID: 

Start Date: 

04-3444-3257 

26 Apr-17 

Ending Date: 03 May-17 

Duration: 7d Oh 

Sample ID: 03-5831-0821 

Sample Date: 24 Apr-17 12:49 

Receive Date: 25 Apr-17 09:00 

Sample Age: 35h (3.5 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Endpoint: Total Dry Weight-mg 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Lemna Growth 

Protocol: ECIEPS 11RMl37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

155B63A5 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2017-04-25_N 

Seed Resamples Exp 95% CL Method 

Report Date: 

Test Code: 

15 May-17 17:08 (p 1 of 2) 

170367c 112-6571-0034 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

873046 200 Yes Two-Point Interpolation 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 6.366 NIA 9.177 15.71 10.9 NA 
IC10 8.446 NIA 12.94 11.84 7.726 NA 
IC15 11.11 4.587 81.33 8.999 1.229 21.8 
IC20 52.04 NIA NIA 1.922 NA NA 
IC25 71.52 1.19 NIA 1.398 NA 84.02 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 6.023 5.23 7.23 0.4276 0.8552 14.2% 0.0% 
1.5 4 6.48 5.8 7.07 0.2628 0.5257 8.11% -7.6% 
3 4 5.49 4.65 6.17 0.3615 0.723 13.17% 8.84% 
6.1 4 6.48 6 7 0.2267 0.4534 7.0% -7.6% 
12.1 4 5.165 4.77 5.62 0.1745 0.349 6.76% 14.24% 
24.2 4 5.265 5.15 5.43 0.06237 0.1247 2.37% 12.58% 
48.5 4 5.07 4.87 5.47 0.1393 0.2786 5.5% 15.82% 
97 4 4.387 3.53 5.28 0.3864 0.7728 17.61% 27.15% 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 5.23 7.23 5.71 5.92 
1.5 6.44 5.8 7.07 6.61 
3 6.01 5.13 6.17 4.65 
6.1 6.7 6.22 7 6 
12.1 4.77 5.62 5.15 5.12 
24.2 5.43 5.15 5.19 5.29 
48.5 5.47 4.87 4.89 5.05 
97 3.53 5.28 4.73 4.01 

~ 
000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

~1hr;; 
QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 13-5202-1148 
Analyzed: 15 May-17 17:08 

Graphics 

e 
,1'. 

,/ \ 

• 

000-469-187 -1 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

15 May-17 17:08 (p 2 of 2) 

170367c 112-6571-0034 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Lemna minor Summary Sheet 

Client: 11..:.ec:~K~--------
Work Order No.: · · _l_-=tD.;;_% ___ ,_-q ______ _ 

Sample Information: 

Sample ID: LC: - OCI.- w~ -dOI.""\ - 01.\- -;;t9 _ tJ 
Sample Date: _A...i.~..;..;li.:...l _J....;ll:_l_l'_t ____ _ 

·Date Received: APr\\ .:JS r r=t ...:..:.:,...;..;.;___;;....;....;..;.._ ____ _ 
Sample Volume: s Y.. ,?D L 

~----------

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 
>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

i c\C.\jS; 

Start Date: A~\"il 'd.6 f l'9-

Set up by: -=:J~v\l.;::_ _______ _ 

7-d No. of Fronds IC50 (95% CL): 3.C\ (~.q -1.\-.G\) 'J/L \'<C\ 

7-d No: Fronds IC50 Reference Toxicant Mean (2 SD Range): 3 .i (:? . .;l-L\--l> ') CV(%): _lo_~ ___ _ 

Cj/L l<C\ 

Number of Fronds DrvWeiaht 

Test Results: IC25 %Mv) (95% CU ) C\'t ') °t"t 

IC50 %(vfv) (95% CU . .,. C\-=t ' .,. q_-q. 

Reviewed by: Date reviewed:--~-_...,..·:....~~"""' P-o-"'""'. ;...;.1 ..... 1_ 

. October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

\€Cl< 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: 

Le - oc L ws. ;;ior=t. Ol\-- ;;iCJ _ N Test Date: 

;JN 

Avril ;lb f r=r 

i=t<Y361- Test Species: Lemna minor 

C{:ICC :\\' 4qo 

i ctqys 

4400 ·- S.1.0D 

0 1 

J.4-. s :24:.0 

~lf..i JIN 

Initial Water Quality 

21.\-. 0 

:::iso 

\U/< 

2 

~1·5 

'\.''-

> 8X Growth? (Y/N): 

Date Measured: 

3 

},,.!.f ,J:J 

tr---

Aeration?: 

Nutrients 

added?1
: 

4 

tt:O 

A-

.::1D min 

'( ( IO~ f'rol\d.S) 

A1=>1i\ ::25 IH 

5 6 7 

.:.11}. 0 21.\--D .;(1..\-.0 

ovv :JVJ 0vJ 

Adjusted Water Quality 

-::x.0 -*l.\<O ::2S • o 
t·3 

1 10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

Concentration Temperature (°C) pH Conductivity (µS) 

0 lo (VIV) DayO Day7 Day 0 Day 7 Oh 

Control ::iw 
%· :l. 24.~ '5 J.~.s t. J.. %4-2 

j.Cj :l4_ ts ~3.S 'b· L g.17 is4 
'3-0 ;is,.o ~:~ .:; '6·i ~-s isb 

f, _ ' ::is,.o ~3.S &·1. 'b·% '8b3 

\2. ! :1$· C> d.3.9 ~- 1 ~-0 <6-=t'l: 

~tt.). ~s-o ,)_?.,. 9 0·1 q. L 901-

4-'ll'. s :lS · o J.3.S ll·O C\.o qbi;;, 

'11- :l&· 0 :l.?,.. s 1- ·b 9.t 10°2;2 

Initials 0w :.i IJ-.I 0W :JW °011\) 

Thermometer: Cond. Meter: 1 pH meter: 
~--- ~~---

i _;l, ___ Light meter_: _L_. ______ _ 

Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus FnvironmFmt::il r.nmn::inv lnr 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts · 

Client: 1~\< ::i.s :"JW Start Date: rwrl\ ;;.i1o / Ft 
Sample ID: LC _ oc l _ WS .. ;Jor=i - 01.\- - ;;i.t<f. t\l Termination Date: Mo.~ 3 l rt 

----"'-~-------'"---------Work Order#: t-=tD?>l.:.:,+ 
----------~---

Test set up by:_'J.;:.,;li"-1\l---------------

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow 
size 

Gibbosity 
fronds destruction buoyancy Comments Initials 

Ofo l\fN) Daya Day? 

A (, S?.> ow 
B f, =fl 

contro\ c b 6'2 
D b 1-I 
A (,. bC\ 
B 6 ;q.\ 

\.S c 6 =f?,. 
D 6 'BS 
A (, sci 
B b b~ 

?.>.O c 6 t,q 
D 6 b<4 
A b (:, ':f 
B b b~ 

(,.i c b 3b 
D 6 s~ 
A b (;I+ 
B b 50 

l'l. . i c b f:.b 
D b 4S 
A b bC\ 
B b bl.. 

;;4.1 c b ~s 
D b bl v 

Comments: 

Reviewed by: Date Reviewed: ____ fNt, __ '.fj_?!(_·l-if'--"'--~-"--'f_T..__ ___ _ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: Start Date: M\'t\ ;it:, I H 

Sample ID: Termination Date: _M_a~\P....__"'3 __ 1_1_::i-__________ ~-

Test set up by: _J~IN--------------~ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
0 to (VIV) Daya Day? 

A b f;S JltJ 
8 b Sb 

4-'8· s c b b'i 
D (, si 
A (, 4:<1 ~ ~ 

8 I:, so )( ')(. 

q~ c b LIC! )<;. )< 

D k, b'S ~ y:.. 'V 
A 
8 
c 
D 

A 
8 
c 
D 
A 
8 
c 
D 
A 
8 
c 
D 

Comments: 

Reviewed by: Date Reviewed: __ ..... ~--.,....+-2..-1-++-r _~ __ tr_' ___ _ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client 

Sample ID: 

WO#: 
LC_ oc L - ws. ;mr1-oi+ -.~ _1\l 

l=t03b-=l 

----litfi---\~··: 0 /o (V/IJ) A '1 lOlfS - tt6 

B ::! 102:q • '-t2. 

CDl\tfO\ c 3 i022. 1S. 

D !.\- iOIS · :21) 

A s ID2i· .bS 

B (, 1010. f:>'t 

\.S c ':t iOOb. 39 

D i !D\1.\-. '20 

A Cj 1000. q.q 

B IO (02\. 4:2. 

3.0 c II 10\b. n 
D 12 i003. 0\.\-

A 13 iooq. ~3 

B ii+ IOi-=t • 1q 

b- i c 1S 1041.\-· qi 
D 11.. I03S· 1S 

A t=t iOO'!>· 9\ 
B 1i 10 lC\. '31.\ 

1'2..1. c 1q (023. 4-lo 

D ::io IDD3 .OS 

A .21 IOI "i . '6'2. 

B 22 I02S-44 

:::ll\-. 2 c J.3 iO\~ · 2\ 

D ~4- iOl~ .qi; 

A :;is 1023.59 

B 16 !OH. =rt 
4-'t;-S c :1-=t IOOC\. 12. 

D 2i 1023. '63 

Comments: 

Reviewed by: 

Version 1.1 Issued May 29, 2015 

Start Date: 1\1.'1\\ .2.b I r=t 

Termination Date: Mo.~ 3 /H 

Balance ID: Bal - i 

« '_., ~,..,~ - ,, ... ., . 
".lfi\J\11111 ! -' ... 

IOSO. 4:S 

iD33 .. iC\ 

ID2=l · 51..\-

1020.q;3 

I0'.2>~.29 

lot-::i. iS 

1012. b'2 

ID2i. 12 

!ODS ·53 

102::i. 94 

1022 .. =:i:i; 

\DOC\· ii 
iOlS - f6 

1022. i:t 

104'9. 2S 

iO?A. ~l\ 

1014:. 01: 

!022. .4-\::i 

i02.'6- ~'t 

100-::i: • 3'1.\-

ID23.13i.\ 

1030. '3CI. 
1024-. (:;,\ 

!Ql't.· C\6 

ID2%.q2 

i0lb.9l 

iDit\ .S<\ 

102%. '{;I.\ 

:it 32. !042. i~ 

--. 

:JW I JW 

I 

.. v 

Date Reviewed: ~ 'Z-·'1 hi ::r 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 1€C\'< 2S :JIN 

Sample ID: LC - OCi - ::!D\1- 0\.\--}~- N 

WO#: 

0C I 

Start Date: Apt(\ 26 I 19-

Termination Date: Mu9 3 lr:t 
~-=-~~~~~~~-

Ba I an c e ID: Bal - i -·- ""'"'fr't.'81'','> "ii'''' 

;g"; ,,, Jll ... ' '· lt!lll!.tftll· '· . 
o{o ( \J /V) A :lC\ 102l\-. SC\ l021b · S=t "Jy\J / ;Jj;\) 

B ~o iD23. SD 102'6· &2 

C\-=t c 31 i023. ·1:::i. 1024 . 4-'2 
D 2'2. 102.b. =tC\ iDif2. =-to 'V 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: Date Reviewed: 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-9064-3776 

Analyzed: 15 May-17 17:15 

Batch ID: 07-5176-6868 

Start Date: 26 Apr-17 

Ending Date: 03 May-17 

Duration: 7d Oh 

Sample ID: 05-2054-0776 

Sample Date: 24 Apr-17 12:29 

Receive Date: 25 Apr-17 09:00 

Sample Age: 36h (3 °C) 

Non-Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Frond Count 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

1F06D268 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2017-04-25_N 

Report Date: 

Test Code: 

15 May-17 17:16 (p 1 of 2) 

170367d j 16-1996-9282 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Model Function X Transform YTransform Weighting Function PTBS Function 

2P Exponential EV [Y=A*exp(log(0.5)*X/D)] None None Normal [W=1] Off [Y*=Y] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

3 -82.03 168.5 171 0.1744 Yes 2.153 2.508 0.0840 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 · 22.16 1.328 44.04 4.513 2.27 75.31 
IC10 45.51 17.68 75.27 2.197 1.329 5.657 
IC15 70.21 28.7 116.1 1.424 0.8611 3.484 
IC20 96.4 38.8 162.9 1.037 0.614 2.577 
IC25 124.3 49.43 214.9 0.8047 0.4654 -:::iw 

) IC40 220.7 89.48 41 0.2439 1.118 ) C\-=\ 0 /o l\J/V) 
IC50 .7 591.8 0.334 0.169 0.7895 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL tStat P-Value Decision(a:5%) 
A 60.18 1.853 56.54 63.81 32.47 <0.0001 Significant Parameter 
D 299.4 115.5 72.99 525.9 2.592 0.0146 Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Model 498.9455 498.9455 7.549 0.0101 Significant 
Lack of Fit 693.9295 115.6549 6 2.153 0.0840 Non-Significant 
Pure Error 1289 53.70833 24 
Residual 1982.929 66.09765 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 2.313 14.07 0.9405 Equal Variances 

Mod Levene Equality of Variance 0.6847 2.423 0.6837 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9851 0.9338 0.9261 Normal Distribution 

Anderson-Darling A2 Normality 0.2764 2.492 0.6849 Normal Distribution 

Frond Count Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 58.25 47 65 4.308 8.617 14.79% 0.0% 
1.5 4 68.5 63 79 3.594 7.188 10.49% -17.6% 
3 4 60 53 63 2.38 4.761 7.94% -3.0% 
6.1 4 56 50 61 2.915 5.831 10.41% 3.86% 
12.1 4 50.25 39 60 5.17 10.34 20.58% 13.73% 
24.2 4 60.5 55 69 3.403 6.807 11.25% -3.86% 

~ 48.5 4 55.75 50 62 2.839 5.679 10.19% 4.29% 
97 4 47.25 43 59 3.924 7.848 16.61% 18.88% 

~V#fl.'Jr 
000-469-187-1 CETIS™ v1.8.7.16 Analyst: QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: · 14-9064-3776 

Analyzed: 15 May-17 17:15 

Frond Count Detail 

Endpoint: Frond Count 

Analysis: Nonlinear Regression 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 47 65 56 65 

1.5 63 65 67 79 

3 53 61 63 63 

6.1 61 61 50 52 

12.1 58 44 60 39 

24.2 63 55 69 55 
48.5 59 50 62 52 
97 43 44 43 59 

Graphics 2P Exponential EV [Y=A*exp(log(0.5)*X/D)] 
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Report Date: 

Test Code: 

15 May-17 17:16 (p 2 of 2) 

170367d 116-1996-9282 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

15 May-17 17:16 (p 1 of 2) 

170367d J 16-1996-9282 

Nautilus Environmental 

Analysis ID: 04-4163-5472 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 15 May-17 17:15 Analysis: 

Batch ID: 

Start Date: 

07-5176-6868 

26 Apr-17 

Ending Date: 03 May-17 

Duration: 7d Oh 

Sample ID: 05-2054-0776 

Sample Date: 24 Apr-17 12:29 

Receive Date: 25 Apr-17 09:00 

Sample Age: 36h (3 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level "lo 95% LCL 

IC5 3.343 1.163 

IC10 4.835 1.183 

IC15 64.39 N/A 

IC20 >97 N/A 
IC25 >97 N/A 

IC40 >97 N/A 

IC50 >97 N/A 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1927398 

95% UCL TU 

6.2 29.91 

N/A 20.68 

N/A 1.553 

N/A <1.031 

N/A <1.031 

N/A <1.031 

N/A <1.031 

Total Dry Weight-mg Summary 

C-% Control Type Count Mean 
0 Negative Control 4 5.47 
1.5 4 6.315 
3 4 5.68 
6.1 4 4.985 
12.1 4 4.748 
24.2 4 5.52 
48.5 4 5.177 
97 4 4.865 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 4.99 5.77 
1.5 5.64 6.47 

3 4.74 5.97 
6.1 5.35 5.63 
12.1 5.16 4.12 
24.2 5.72 4.95 
48.5 5.33 4.95 
97 3.98 5.32 

000-469-187-1 

Linear Interpolation (ICPIN) Official Results: Yes 

Lemna Growth Analyst: Jeslin Wijaya 

EC/EPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 8d 

1F06D268 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2017-04-25_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

16.13 86.02 

NA 84.5 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

4.99 5.77 0.1813 0.3626 6.63% 0.0% 
5.64 6.92 0.2666 0.5332 8.44% -15.45% 
4.74 6.14 0.3182 0.6365 11.21% -3.84% 
4.27 5.63 0.3092 0.6185 12.41% 8.87% 
4.12 5.42 0.3196 0.6391 13.46% 13.21% 
4.95 6.4 0.3415 0.6829 12.37% -0.91% 
4.95 5.42 0.1162 0.2323 4.49% 5.35% 
3.98 5.91 0.4528 0.9056 18.61% 11.06% 

Rep 3 Rep4 

5.39 5.73 

6.23 6.92 

5.87 6.14 

4.27 4.69 

5.42 4.29 

6.4 5.01 

5.42 5.01 

4.25 5.91 

~ 

CETIS™ v1.8.7.16 Analyst: __ _ 
~vtlr:t 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 04-4163-5472 
Analyzed: 15 May-17 17:15 

Graphics 

,8-. __ _ 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

" 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

15 May-1717:16 (p 2 of 2) 

170367d 116-1996-9282 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



Lemna minor Summary Sheet 

Client: 1i..;.ec;:;...;;.:K~-------- Start Date: Al?~L :;i6 f l"'t 

Work Order No.: - \'=tC3h=t _,;;;__ ________ _ Set up by: _:::J....:.\N..;__ _______ _ 

Sample Information: 

Sample ID: LC-OCOS-L'\IS-;i.or1-ol\--d.S-N 

Sample Date: Apt\\ Ji.\- I Ii-
--'~---------

Date Received: ...:A...:.P..;.\_,.:.:..,\ _;;i_s.:....:.....ll;...;""t _____ _ 

Sample Volume: s --1- JD L 
~----------

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 3. C\ (;:L .q - 1.\-.C\) ~IL KC\ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 3 .i (3 -~1-4--6) CV(%): to -----
Cj/L l\:C\ 

Number of Fronds Orv Weiaht 

Test Results: IC25 %(vfv) (95% CL) b'3 .l (\.~ - ~ C\-=t) >C\1 

IC50 %(v/v) (95% CL) ') C\1- iJIN '7 C\1-

Reviewed by: Date reviewed: 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: leer-: Setup by: ow 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

D/o (ViV} 

Control 

1.s 

3.0 

b.1 

12 .1 

~4-'2 

t\:'6. 'S 

ci=i 

Initials 

LC - oc.os_ NS - ::iOF'\ - 01.\- .;is_ (\J 

1~3b1-

c~cc 41- 4-C\O 

i dQlj$ 

4~DO - s:ioo 

0 1 

J4-. s ~1.\-.D 

:JIN :lt"\.I 

Initial Water Quality 

·~:?.. 0 

l~ 

2 

21·) 
'IJ,_ 

Temperature (°C) 

DayO Day7 

'.JS .o ";}3. s 

'J.4:. 0 ,)3.5 

::24;.0 :13. '3 

.:>.i.+.b 'l3.5 

:24 .s J.3.S 

J.4.~ :i.3. r; 

:'.l.l\-.S J.~.s 

d.4-. s a3.5 

01.N "Ji.N 

Test Date: 

Test Species: 

> SX Growth? (Y/N): 

Date Measured: 

3 

'-'" <::> 

·~ 

Aeration?: 

Nutrients 

added?1
: 

4 

2.v';> 

J'il._ 

:20 min 

A('ft\ ;;lb f Ft 

Lemna minor 

'( ( &"T 

A9r\\ .::is 

5 

.;;>4,. 0 

:::ivv 

Hoods) 

in 

6 7 

.::i4.o _:;:a,\-J:.> 

:JvJ 0\N 

Adjusted Water Quality 

:ll\- . s 

1 10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

pH Conductivity (µS) 

DayO Day7 Oh 

't· 3 i.1 i49 

i· ;'l 'b-S <tl\3 

i-~ i. i.; is1 

i·1 'i·t '8.b3 

'(;-~ i.1 t::i-s 

'8. 1. t-'t ic1 g 

i· i 9. ;). 98S 

B·O q.o iOJ.l;3 

'JW "J~\i ::JW 

Thermometer: __ 'B ___ Cond. Meter: _1 ____ pH meter: _~ ___ Light meter'-: _li_i_·_l;..._ ____ _ 
'.JIN 

Sample Description: S\i9h~\f0 ttlr-bici , cotcr ie9S, ~orv2ss, 1orowt\ ~{'@:::;\\9\'\ei\e ~r<?SQiit . 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 N:::rnti111~ Fnvirnnm~mt::il r.omn;::mv lnr: 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: Tec1< .:is :iw Start Date: Avt\I ;;ib f \"'I 

Sample ID: LC - DCDS _I.NS. '.lDl"'t - 0\.\- -~ - N Termination Date: _M_o...;_19_-; __ l_F.;.._f ____ ...;.._ ____ .....__ 

Work Order#: _i't_0_3_1:>_:t __________ _ Test set up by: _J_iN ______________ _ 

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow 
size 

Gibbosity 
fronds destruction buoyancy Comments Initials 

°lo (\J/V) DayO Day? 

A (, bl ::Jii\J 
B b go 

control c 6 C\2. 
D b i?> 
A b '63 
B 6 ~8 

\. s c 6 !;lo\ 
D {., g4 
A 6 b:? 
B (, bC\ 

3.D c b s-:i 
D 6 =t5 
A b bD 
B (, tj=f 

b.l c {, "-1 
D 6 t'.7'6 
A b :fJ.., 

B (:, ~ 
(2. l c (, 4~ 

D b si 
A (, $'.7 
B (, t.i 

.?.L\- ·'2. c f, ~\ 
D b ~2- 'ii' 

Comments: 

Reviewed by: Date Reviewed: ---~-~......o;;.~_4_,·+,•-'2.-0_....:.f_,f''--------

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 

Sample ID: 

1~K ~aw 

Le - OCOS. ~INS .. :JO\"'\ - 01.\- - ~- N 
Work Order#: _·i'.1.;...D_?._b_·=t __________ _ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

0 to (VIV) DayO Day? 

A b S-:3 
B b bl 

if.?;. t;, c {, b't> 
D b <:P1 
A b bl\-
B b 53 

cr1 c b bb 
D b SL\ 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Start Date: f\p(\\ J.lo I Fl 

Termination Date: _M_O....:lb::.___'~3......;.l_· 1...:q ____________ ~-

Test set up by: _ _..:...:iw _______________ _ 

Abnormal Single Root Loss of 
Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 

:Jf;\J 

,1,. 

Date Reviewed: ___ ~-...;;~..;;._tj.i--;;..2-_Cf_,_· -1-; ....:kz:....JL)_,_l-"3=-· ____ _ 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: \eC\< Start Date: AP\il :lk> / H 

Sample ID: LC _ l)C\)$ . \NS - ;;).D\~ - DI.\- - ?14- N Termination Date: MQ~ 3 I rt 

WO#: Balance ID: Bal - 1 

OCOS 

-~· 
,,, '',,,, ""'1'-'' . 

' "'"" '* ' ,,~, ·• '· 
O/o (\J/\J) A I \022. ;;i i02~ - S% <J1-\I I 'JW 

B ::2 iOO\. 1.\-'2. 1004 ·=to 

CO\\t\O\ c ..., 
1024'. =tb 1032. 4,_ '.'.:> 

D 4- i02.2. f:,'g !0'.30. 02. 

A s \0\b. 9;£, 1023. oq 

B (. 10\C\. '&'1 IO:ll\- - bb 

\.S c ,. 1002. 32 loob. qo 

D 'l 1024:. en i0;$i. qq 

A 9 1010.si IOib . 0. 

B (0 C\C\l-bO C\C!=f·bi 

3.D c ti iDL\4-. 'TS iDl\-C(. %6 

D n. lOl\-b. f.b tos2.=p-\-

A 13 iOF\ · ~S; \02.2. q·;-

B \lj- 1010.43 iDll\-. C\i-

b.i. c IS iOl2 .Dlf iOF! ·!.\-lo 

D lb 1023 ."60 !02%. f,2. 

A 1-=\ i030.Sb 103.:'.f · 13 

B !~ !Ol'b· Si [023 .ii.\: 
12. t c lC\ \Dt\-3 . S4- i0i.\=j..5q 

D '20 1021. 20 i032. 41-

A :2\ i0'20. ::ri l02G ·l\-3 

B 22 i02.S · 1-D i030 .f,S 

24-.1 c ::l.3 i0\'.2.. 4-\,\'2 ;:;R'\l 101g ·SL\-
D 21.j. gqs,. 1Cj 100\. bl\-
A 2S IOOl.\-l3 looi. =16 
B 21., 1000. io iOOb.25 

1.1-'&· £ c '.2-=t iOlb · E>b 1022 .2C\ 

D 2~ 100;+. ~i\ 10\0 . C\C\ -} 

Comments: 

Reviewed by: 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 1ecK ::is Start Date: Apr\\ ;,ib I Fl 

Sample ID: LC - ocos - WS - ;mr=i -04-.'A- /\l Termination Date: M0\9 "?> / 14 
__;~~~.......:....~~~~-

WO#: ::JIN 8 a I an c e ID: Bal - L -·-M'"'-".,, .. ··: ~ \~ : I : 
" 

,,,~ Ji. 

"'fo (\l(V) A :i.q 10\b. 1-l i022. lZ :JW /:JIN 

B 30 1023.31- iD2% · <6S 
C\1- c 2'1. 1010. o~ IO\S, · 71.\-

D 32- i0'20. 4-'2 102s . b~ ,v 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: Date Reviewed: f!Ldg '2..J=f, ~Ir 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 05-2616-5484 Endpoint: 
Analyzed: 15 May-17 17:29 Analysis: 

Batch ID: 07-5176-6868 Test Type: 

Start Date: 26 Apr-17 Protocol: 

Ending Date: 03 May-17 Species: 

Duration: 7d Oh Source: 

Sample ID: 07-7306-7951 Code: 

Sample Date: 24 Apr-17 10:38 Material: 

Receive Date: 25 Apr-17 09:00 Source: 

Sample Age: 37h (3.5 °C) Station: 

Frond Count 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

2E1414AF 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2017-04-25_N 

Report Date: 15 May-17 17:30 (p 1 of 2) 

170367e I 03-5402-5002 Test Code: 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Cumulative Log-Normal EV [Y=A*(1- <t>(log(X/D)/C))] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

9 -86.53 179.9 183.5 0.2237 Yes 0.4699 2.621 0.7949 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 0.0000263 N/A 15.56 3799000 6.426 NA 
IC10 0.00644 N/A 132.7 15530 0.7535 NA 
IC15 0.2633 1.021E-06 150 379.8 0.6665 97960000 
IC20 5.026 0.1512 93.74 19.9 1.067 661.3 
IC25 63.11 1.163 1857 1.585 0.05385 86.02 \j 

IC40 37060 1.253E-06 1.095E+11 0.002698 0 QQOOOOO 798rneee-:JL ~ ) ct1: 01,, (VIV) IC50 1116000 NtA NIA 0.0000582 NA NA J 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%) 
A 73.07 4.759 63.74 82.39 15.35 <0.0001 Significant Parameter 
c 15.14 14.29 -12.87 43.15 1.059 0.2982 Non-Significant Parameter 
D 1716000 18590000 -34730000 38160000 0.09229 0.9271 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Model 990.7004 990.7004 10.93 0.0025 Significant 
Lack of Fit 234.2683 46.85366 5 0.4699 0.7949 Non-Significant 
Pure Error 2393.25 99.71875 24 
Residual 2627.518 90.60408 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 10.85 14.07 0.1455 Equal Variances 

Mod Levene Equality of Variance 1.961 2.423 0.1034 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9779 0.9338 0.7360 Normal Distribution 

Anderson-Darling A2 Normality 0.3015 2.492 0.6077 Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

Off [Y*=Y] 

~ 
~w/r:r 

QA: __ _ 



CETIS Analytical Report Report Date: 15 May-17 17:30 (p 2 of 2) 

Test Code: 170367e I 03-5402-5002 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 05-2616-5484 Endpoint: Frond Count CETIS Version: CETISv1.8.7 

Analyzed: 15 May-17 17:29 Analysis: Nonlinear Regression Official Results: Yes 

Frond Count Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 

0 Negative Control 4 73 55 86 6.519 13.04 17.86% 0.0% 

1.5 4 63.75 48 78 7.983 15.97 25.04% 12.67% 

3 4 60 51 69 3.873 7.746 12.91% 17.81% 

6.1 4 53 51 55 0.9129 1.826 3.45% 27.4% 

12.1 4 54 41 70 5.986 11.97 22.17% 26.03% 

24.2 4 58.25 47 66 4.498 8.995 15.44% 20.21% 
48.5. 4 56.75 47 63 3.705 7.411 13.06% 22.26% 
97 4 54.5 48 60 2.754 5.508 10.11% 25.34% 

Frond Count Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 55 74 86 77 
1.5 77 52 48 78 

3 57 63 51 69 

6.1 54 51 55 52 
12.1 70 53 41 52 

24.2 47 55 65 66 
48.5 47 55 62 63 
97 58 52 60 48 

Graphics 3P Cumulative Log-Normal EV [Y=A*(1- <P(log(X/D)/C))] 
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CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

15 May-17 17:30 (p 1 of 2) 

170367e I 03-5402-5002 

Nautilus Environmental 

Analysis ID: 05-2932-5993 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 15 May-17 17:30 

Batch ID: 

Start Date: 

07-5176-6868 

26 Apr-17 

Ending Date: 03 May-17 

Duration: 7d Oh 

Sample ID: 07-7306-7951 

Sample Date: 24 Apr-17 10:38 

Receive Date: 25 Apr-17 09:00 

Sample Age: 37h (3.5 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 0.3948 0.05779 

IC10 0.9456 0.07631 

IC15 3.557 N/A 

IC20 >97 N/A 

IC25 >97 N/A 

IC40 >97 N/A 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1825542 

95% UCL TU 

55.56 253.3 

N/A 105.8 

N/A 28.12 

N/A <1.031 

N/A <1.031 

N/A <1.031 

Linear Interpolation (ICPIN) Official Results: Yes 

Lemna Growth Analyst: Jeslin Wijaya 

EC/EPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 8d 

2E1414AF Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2017-04-25_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

1.8 1731 

NA 1310 

NA NA 

NA NA 

NA NA 

NA NA 
IC50 >97 NIA N/A <1.031 NA NA 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 6.582 5 7.71 0.6083 1.217 18.48% 0.0% 
1.5 4 5.668 4.58 7.08 0.5994 1.199 21.15% 13.9% 
3 4 5.685 5.11 6.08 0.2261 0.4521 7.95% 13.63% 
6.1 4 4.967 4.54 5.42 0.188 0.3761 7.57% 24.53% 
12.1 4 5.145 4.05 6.63 0.5542 1.108 21.54% 21.84% 
24.2 4 5.543 4.65 6.45 0.4382 0.8765 15.81% 15.8% 
48.5 4 5.465 4.63 6.15 0.3154 0.6308 11.54% 16.98% 
97 4 5.475 5.26 5.69 0.08778 0.1756 3.21% 16.82% 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 5 6.28 7.71 7.34 
1.5 6.24 4.77 4.58 7.08 
3 5.54 6.01 5.11 6.08 
6.1 5.09 4.54 5.42 4.82 
12.1 6.63 4.63 4.05 5.27 
24.2 4.65 4.95 6.12 6.45 
48.5 4.63 5.45 5.63 6.15 
97 5.47 5.48 5.69 5.26 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

~ 
~l-a. {tY 
QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 05-2932-5993 
Analyzed: 15 May-17 17:30 

Graphics 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

'. - -···-·-·---···-·-·-·-·-·-·-·-·-·-@ ..... 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

15 May-17 17:30 (p 2 of 2) 

170367e I 03-5402-5002 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Lemna minor Summary Sheet 

Client: li...:.ee~K~--------
Work Order No.: · · F!O%i __;.;:;_,;;__ _______ _ 

Sample Information: 

Sample ID: 'iNL-&'we. _ oLn· - sl?.:i.L :;10\"'\0l\-21.\ _N 

Sample Date: _A...i.~.;.;r\,;...l _;J....;~_1_r_t ____ _ 

· Date Received: AP\il :JS r rt ~..;.,,;.;,.........;....:...;....;._ _____ _ 
Sample Volume: S" "I. Qb L 

~-----------~ 

Test Organism Information: 

Culture Date: 
Age of culture (Day O): 
>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 
Date Initiated: 

Start Date: At-(:'\l ;;;r=t-/ Ft 
Set up by: ...::.:J~IN;::__ _______ _ 

7-d No. of Fronds IC50 (95% CL): ;_ C\ ( ~ .q - 1.\-.C\) 'J/L KCi 

7-d No: Fronds IC50 Reference Toxicant Mean (2 SD Range): 3 :i ('3 . .:l-4'-l>) CV(%): _10 ___ _ 

Test Results: IC25 %<vM (95% CL) 

IC50 %fv/v) (95% CL) . 

Reviewed by: 

. October 1, 2009; Ver. 1.2 

<jf L l<C\ 

Number of Fronds Orv Weight 

30. lo (::n.:i. - l\C). ::2') > C\.i: 

) Cf=t· ' )C\'t 

Date reviewed·. ~ 30 ~l :t" I . 

Nautilus Environmental 



Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: 

Sample ID: 

Work Order No.: 

Culture Source: CPCC t l\-qo 

Test Culture Age: 

Light Intensity Range: 

Day 0 1 2 

Shelf Temp (°C) :ll.\-0 
II... 2-"l'° 'l~ -.$1) 

Initials ;JjN \ii_ ft-

Sample Characteristics: Initial Water Quality 

Temperature (°C) _:lb....;·_._O ______ _ 

DO (mg/L) 10 • D ---------
pH ~-i ---------Conductivity (µS) 

Concentration Temperature (°C) 

0fo (_\/(\I) DayO Day7 

Control 
~If. 0 d.4.c 

l-S .2!.i,. 0 ;;ttt.c 

3-0 :21+.s ~4-C 

(..I .2q.s ~lf .O 

l'2. I .-:24.S ~4.c 

:ll\ " :L .24.; ;;i4.c 

l\-'6- s 24-. s .;24.c 

C\-=t ;lS,-0 dl\-.C 

Initials Jl!\l Jt.J 

Setup by: _:::i_w ___________ _ 

Test Species: -=L~em=.cna;;_m;.:.;.;;..:in..:;.;or'---------

>BX Growth? (YIN): '( ( b'=t t:ronct<;) 

Date Measured: A\>I'\\ J.; _....:_....:_....:_ ________ _ IR 

3 4 

}/(.,:) ..:!14-.0 

I)..-- ::JIN 

Aeration?: 20 min 

Nutrients 

added?1
: ""( 

5 

~q.o 

:JIN 

6 7 

;;;iq.o ;:i.1.1-.0 

:JIN :J~\J 

Adjusted Water Quality 

.'.2S-0 

2-SiO 

1 10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

pH Conductivity (µS) 

DayO Day7 Oh 

'D·~ ct·'-\ '349 

$-0 Cj.D gq2 

i-o 9.3 Ct:25 

~-0 q.3 q~ 

'(;,O '9.-6 IH"T 

i-1 9-b f3~::; 

%-0 q_ =t Hbl 

1·9 <\.\..\- :is.10 

:JW :Ji.N ;JlfJ 

Thermometer: __ i ___ Cond. Meter: J. _____ pH meter: __ i __ Light meter;_: _L_. ------

Sample Description: 
::::JW 

C'\ea~ , co\·cne-i;<;. ecter1est:7 , broLtl'fl parf\cu1cttes present 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Environmental r.ommmv lnr. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: \ eci;<. Start Date: A(Jr\\ ::l"f f rt 
-------------~ 

Sample ID: 0W ','<Ile - 1\IJJ"W Wl - \?,f\{\J\:1, __ OU\ _Sl?l I • ?Ol'=\0\.\-:;l\.\- -N Termination Date: MC\\b !.\- tr::r ----''------'------------,-
Work Order#: il:iw \'.iO?>b=t 

--'------------~ 
Test set up by: _:i_tN ______________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
O/o l \) /\J) DayO Day? 

A (, ito ::J\,l\J 

B G q2 
control c b '6'3 ' 

D (, ::i-; 
A £, g~ 

B b qi 
LS c G N 

D 6 4-3 

A (:, '2 i 
B G i-2 

3.() c 6 oL 
D b '34 
A b '=tb 

B b -1-1..\-
!;. i c fo 1-1 

D 6 '60 
A b :::n 
B b G4 

\2. 1 c b ::i-4 
D G ':13 
A b .bb 

B b b~; 

;;l~. :i c G Sb 
D b go .,v 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: \ec\< 
------------------~ 

Start Date: fwn\ ::i=i I H 
--'----------------------~ 

Sample ID: .JW WLC - «\l/\lW- iNL- l?Jf\/\l\b .. OU\ - ':';():;;)_\ - :2N"\OL\-J.l\--N Termination Date: Mo.~ I.\- I f'\ 
----------------------~ Work Order#: l':/O?>b"'t 

----'----------------~ 
Test set up by: __ ::J_li'1 _________________ _ 

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow 
size 

Gibbosity 
fronds destruction buoyancy Comments Initials 

C>fo (_\I I \I) Daya Day? 

A c;:, '7'.3 :JIN 
B {, f:,O '-,< ~ 

L\:-'b· co c 0 131 'I- )( 

D b l3'.2. y Y-

A (, C?O )<.. )I.. 

B 6 4i )<, ;< 

C\.1 c b +t ·x 
D l, L\S )( ,; 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: Date Reviewed:----'~---. ..,,___3_. _~_,.,;_bo_..._J....:.'.}-_____ _ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 'Toc\<. Start Date: Mr"il =i=t I F'I 

Sample ID: ::)iN WLG A~crTf IJ\l\__\2if(1'.)t!,_OUT-SP2i-20\10tt2l+Termination Date: MC\11 4- fFl 

WO#: I =t03b-=l f\J Balance ID: __ B_a_l_-_1 ____ _ 

if\ll'f ·-'-'"'~•"''" . ""'' :. I " ,,, " ·" 

Ofo (\/fl/) A i 102i. 3t\- iD3S · '.?'.? 'JIN I J~>\l 

B ;;i IOFt - 40 1021.\-. ;;i.9 I 

COM:\O\ 
c 3 IDtS. 4:q i02').. so 
D tt 10l5. 'i-1- 1021. bl? 

A 9 1ooq .!..\-3 iO\b. Sit 

B f, ID2b.Oi.\ 103?>. ?-=t 

'LS c =i IOt;.4' · -;i !Ob\· l\-15 :Jil\l 

D i to2i.. 31- I 031.\- · L\l\-

A 9 1031.94' iO?,g. i'ts 

B (0 {02, · Oi i033. 3=f 

3.D c \\ 1011.i-. F~ 1020 . .;:?:::!, 

D !2 l02b. 3-S 1033. o::i-

A ts iDl3. i2 1020. 4-% 

B ~!.\- 100'{.. =n. IOIO·'i~ 

6. L c \S i02l. =f% 1D2'6·DS 

D lb iOll · bl iDl'b· iC\ 

A -r::r 10'3D. -=tlo . 1034' · iO 

B i'b iOi.\.'6· 36 iOS3. 'ti-

\2.. t c l°I i022. 33 102g . .2=t 
D 20 102q.o?, l03S· .21t 
A 2\ 1o~q. 3\ iO'\-l\-. S\ 

B 22 104-D· "=i-5 i046. -=IC\ 

~'+. '). c ~ 101"6· Sb i02b. 2-=t 

D 2't i023. 22. !030-4-3 

A 2S 1ooq. ~'* (Ol9-IO 

B 26 iOCA. 4-'3 i0li7 . i':j-

4-'6· s c 21 1030. si lD3S .q3 

D :1'6 101q.i2 1021.t . -=ta . ]/ 

Comments: 

(roe.'.)) ·~ 11' · 103.6 .. 9S =it 32 . 1020 . S'i 

Reviewed by: Date Reviewed: ({lltM, ~D, ?1>rf"' 
f 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 1-ecK Start Date: _A:...:;~~r..:.:.\l...;2:::..=f..!-..,.;,.l_\t.:.__ ___ _ 

Sample ID: ;)ull Wle _ /\WTP NLBt'iN\?.0LIT3P2\-20F'l04:2l\-_Termination Date: MC\121 q /H 

WO#: 1-=tO?;b-=! rJ Balance ID: Bal - .i 
~---------

-:-tiN~t11il\Ui!U 
,, 

;;~ ',h ' '~,,_ ,, 

bfo (\11\l) A :29 (023. f-3> t02=i - ::i-ci. :JIN I J~\l 

B '.30 103t\. 2i 10?11, - w 
C\i c 31 iOl.b. 01.\- 1022.- :Z.i 

D 32 iOIS ·'ti 1020. :=ts ,i/ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: Date Reviewed: ~ ::b!i. ~ 1 }-

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-1451-2617 

Anaiyzed: 15 May-17 17:45 

Batch ID: 13-0263-9978 

Start Date: 27 Apr-17 

Ending Date: 04 May-17 

Duration: 7d Oh 

Sample ID: 09-1853-4142 

Sample Date: 24 Apr-17 09:00 

Receive Date: 25 Apr-17 09:00 

Sample Age: 63h (8 °C) 

Non-Linear Regression Options 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Frond Count 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

36BFB7FE 

Water Sample 

Teck Coal (TECK COAL) 

WL_BFWB_OUT_SP21_20170424_N 

Report Date: 

Test Code: 

15 May-17 17:46 (p 1 of 2) 

170367f I 02-6324-7629 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Model Function X Transform YTransform Weighting Function PTBS Function 

3P Log-Gompertz EV [Y=A*exp(log(0.5)(X/D)AC)] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 

6 -75.23 157.3 160.9 0.7751 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 2.812 0.4145 6.241 35.56 
IC10 7.613 3.656 12.49 13.14 
IC15 13.87 8.233 20.59 7.211 
IC20 21.5 14.4 29.81 4.651 
IC25 30.56 22.22 40.18 3.272 
IC40 67.64 52.31 85.61 1.478 
IC50 183.2 7"4.'15 '148.4 8.9692 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 
A 78.66 2.707 73.35 
c 0.7227 0.1559 0.4172 
D 103.2 16.48 70.88 

ANOVA Table 

Source Sum Squares Mean Square 
Model 4868.903 4868.903 
Lack of Fit 305.0971 61.01942 
Pure Error 992 41.33333 
Residual 1297.097 44.72749 

Residual Analysis 

Attribute Method 
Variances Bartlett Equality of Variance 

Mod Levene Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

000-469-187-1 

None None 

Optimize F Stat Critical 

Yes 1.476 2.621 

95% LCL 95% UCL 

16.02 241.3 
8.008 27.35 
4.856 12.15 
3.354 6.943 
2.489 4.501 
1.168 1.912 :JiN 

8.1'124 1.349 ) q::i 0 /o 

95% UCL t Stat P-Value 

83.96 29.06 <0.0001 
1.028 4.637 <0.0001 
135.5 6.261 <0.0001 

OF F Stat P-Value 

1 108.9 <0.0001 
5 1.476 0.2344 
24 

29 

Test Stat Critical P-Value 
8.731 14.07 0.2726 
1.41 2.423 0.2470 
0.9659 0.9338 0.3935 
0.3906 2.492 0.3859 

CETIS™ v1.8.7.16 

Normal [W=1] 

P-Value Decision(a:5%) 

0.2344 Non-Significant Lack of Fit 

(\JN) 

Decision(a:5%) 

Significant Parameter 

Significant Parameter 

Significant Parameter 

Decision(a:5%) 

Significant 
Non-Significant 

Decision(a:5%) 

Equal Variances 

Equal Variances 

Normal Distribution 

Normal Distribution 

Analyst: __ _ 

Off [Y*=Y] 

~ 
~2;,?Jh~ 
QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-1451-2617 

Analyzed: 15 May-17 17:45 

Frond Count Summary 

Endpoint: Frond Count 

Analysis: Nonlinear Regression 

C-% Control Type Count Mean Min Max 
0 Negative Control 4 78.75 67 86 
1.5 4 78 67 85 
3 4 73.5 66 78 
6.1 4 69.5 66 74 
12.1 4 66.25 58 72 
24.2 4 68.25 59 80 
48.5 4 48.25 46 54 
97 4 41.5 39 44 

Frond Count Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 80 86 82 67 
1.5 82 85 78 67 
3 75 66 75 78 

6.1 70 68 66 74 
12.1 72 58 68 67 

24.2 60 59 80 74 
48.5 47 54 46 46 
97 44 42 41 39 

Report Date: 

Test Code: 

15 May-17 17:46 (p 2 of 2) 

170367f J 02-6324-7629 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Calculated Variate 

Std Err Std Dev CV% %Effect 

4.11 8.221 10.44% 0.0% 

3.937 7.874 10.09% 0.95% 

2.598 5.196 7.07% 6.67% 

1.708 3.416 4.92% 11.75% 

2.955 5.909 8.92% 15.87% 

5.202 10.4 15.24% 13.33% 

1.931 3.862 8.01% 38.73% 

1.041 2.082 5.02% 47.3% 

Graphics 3P Log-Gompertz EV [Y=A*exp(log(0.5)(X/D)AC)] 

000-469-187-1 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 05-9370-0934 

Analyzed: 15 May-17 17:46 

Batch ID: 13-0263-9978 

Start Date: 27 Apr-17 

Ending Date: 04 May-17 

Duration: 7d Oh 

Sample ID: 09-1853-4142 

Sample Date: 24 Apr-17 09:00 

Receive Date: 25 Apr-17 09:00 

Sample Age: 63h (8 °C) 

Non-Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Total Dry Weight-mg 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

36BFB7FE 

Water Sample 

Teck Coal (TECK COAL) 

WL_BFWB_OUT _SP21_20170424_N 

Report Date: 

Test Code: 

15 May-17 17:46 (p 1 of 2) 

170367f I 02-6324-7629 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Cumulative Log-Normal EV [Y=A*(1- <P(log(X/D)/C))] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 

7 1.242 4.374 7.914 0.3814 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 5.781 0.427 16.05 17.3 
IC10 18.16 6.672 36.78 5.507 
IC15 39.31 20.02 68.18 2.544 
IC20 72.62 34.13 135.9 1.377 
IC25 123 43.32 287.3 0.8133 
IC40 463.4 55.81 27 
IC50 15920 0.09713 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 
A . 6.775 0.269 6.248 
c 3.151 1.406 0.3945 
D 1030 1196 -1315 

ANOVA Table 

S.ource Sum Squares Mean Square 
Model 7.931495 7.931495 
Lack of Fit 2.411905 0.4823809 
Pure Error 8.481231 0.3533846 
Residual 10.89314 0.3756253 

Residual Analysis 

Attribute Method 

Variances Bartlett Equality of Variance 

Mod Levene Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

000-469-187-1 

None None Normal [W=1] 

Optimize F Stat Critical P-Value Decision(a:5%) 

Yes 1.365 2.621 0.2722 Non-Significant Lack of Fit 

95% LCL 95% UCL 

6.232 234.2 
2.719 14.99 
1.467 4.994 
0.7357 2.93 :Jii" 
0.348 

J 0.03632 1.792 ) Cf='\ 0 /o c \J /v) 
0.006281 1.502 

95% UCL t Stat P-Value Decision(a:5%) 

7.302 25.18 <0.0001 Significant Parameter 
5.907 2.241 0.0329 Significant Parameter 
3374 0.8606 0.3965 Non-Significant Parameter 

DF F Stat P-Value Decision(a:5%) 

21.12 <0.0001 Significant 
5 1.365 0.2722 Non-Significant 
24 

29 

Test Stat Critical P-Value Decision(a:5%) 
9.579 14.07 0.2137 Equal Variances 
2.193 2.423 0.0717 Equal Variances 
0.9435 0.9338 0.0940 Normal Distribution 
0.5126 2.492 0.1981 Normal Distribution 

CETIS™ v1 .8.7.16 Analyst: __ _ 

Off [Y*=Y] 

~ 
~~o/n-

oA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 05-9370-0934 

Analyzed: 15 May-17 17:46 

Endpoint: Total Dry Weight-mg 

Analysis: Nonlinear Regression 

Total.Dry Weight~mg'Summary 

C-% Control Type Count Mean Min Max 

0 Negative Control 4 6.743 5.88 7.19 

1.5 4 6.895 6.07 7.33 

3 4 6.353 6.09 6.72 
6.1 4 6.38 6.01 6.66 
12.1 4 5.988 5.51 6.34 
24.2 4 6.54 5.2 7.71 
48.5 4 5.307 4.88 5.74 
97 4 5.308 4.66 6.17 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 7.19 6.89 7.01 5.88 

1.5 7.11 7.33 7.07 6.07 

3 6.24 6.36 6.09 6.72 

6.1 6.66 6.01 6.27 6.58 
12.1 6.34 5.51 5.94 6.16 

24.2 5.2 6.04 7.71 7.21 

48.5 5.26 5.74 5.35 4.88 
97 4.66 5.52 6.17 4.88 

Report Date: 

Test Code: 

15 May-17 17:46 (p 2 of 2) 

170367f I 02-6324-7629 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Calculated Variate 

Std Err Std Dev CV% %Effect 

0.294 0.5881 8.72% 0.0% 

0.2809 0.5618 8.15% -2.26% 

0.1344 0.2687 4.23% 5.78% 

0.1493 0.2985 4.68% 5.38% 

0.1789 0.3579 5.98% 11.2% 

0.5674 1.135 17.35% 3.0% 

0.1765 0.353 6.65% 21.28% 

0.3405 0.681 12.83% 21.28% 

Graphics 3P Cumulative Log-Normal EV (Y=A*(1- CD(log(X/D)/C))] 
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APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Li.'._LLDSsl.-C(. ~ t\)5;._ ~oft-D\{--~~-N 

~V11 ;)ltJQ 

T_est Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

ReferenceToxicant ID: .SC,136 
Stock Solution ID: \]Joe\ 
Date Initiated: 

'I -· 

72-h IC50 (95% CL): 3 I .~ f;r1. b - ;h . ;) }ILAtj H-- tin 

Start Date: _ __,_Prv-'-+-'0_· 1'-·. Ci=-s-"--/'""""'l_,_1 ___ _ 

Set up by: ___ ' _,JV-"-·~=L 1'-'--------

72-h IC50 Reference Toxicant Mean and Range: ?i>;.b(;;ts.S-~'f+.;,);1;114)L #!A CV(%): __ 1'"""'1;~----

Test Results: Alaal Growth 

IC25 %(v/v) (95% CU )4S.?-
IC50 o/o(v/v) (95% CU /qt;, d-

Reviewed by: Date reviewed: 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

%(v/v) 

Control 

LS 
3.o 
b,J 

u.q 
d 3. li 
~l.b 

01t; .0 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

T-ec)f= C:cr}? setup by: 

iJ _ l( DJ.SLeC\;l S _ ~c 11-D'i-d'-l.-N Test Date/Time: frpy1) 6)11/ft e H11?h 
l 

Test Species: Pseudokirchneriella subcapitata 

Age of Culture: ~C{ Culture Health: 

Average: 3o) Culture Cell Density (c1): 

v1 = 220,000 cells/ml x I~ ml = ~.21'\ O)L 
cells/ml 

Average: ____ 2r_\ ________ _ 

____ _...:;;;d---'-l -'-'{_l_:t:>_'f_· ____ Initial Density: #cells/ml+ 220 µl x 10 µl = O/t)Lfl). (~IJ/ fYI L 
Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
pH Temp (°C) (OC) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

1.v ~~.v J~.v ~4-.v &?i;. D ~q.o ./ / .._....,,. ·L.---

1.0 d-2:i. b ...,./' J ~ \..,../' 

::r ,0 ;;) ' ?,D ,../ v ~ ~ 

+.I 0)1 ;::;.> ). i l \ ~ ._,/ 1\-r' \/ 

1.lf div I \../"' y '\....--" 
~ 

::r.1 Dl~1 •-> 'I i I v .,_/' '\.....-- ------
~,.O a6. <> ! I "\_../"" / \,./' ~ 

$,")' Ci·?, C> ·;./ ~ \;LI .J_,_ ./ \_.../ ...__..,.,..,. . / 

fl}\ t1 MD Mt? l\~C1 Iv\ 1.:1 v\t:: \\]\ l.:-f ML1 IAtT Mt) 

-i D Initial control pH: Well 1: ____ --"-"]1 ___ _ Well 2: i, o 
--~----

b-% b-% Final control pH: Well 1: ________ _ Well2: -------

Light intensity (lux~>=----~-3~(_0'------- Date measured: 

Instruments: Thermometer 'f' pH meter -----"----Light meter __ ~/ ____ _ 

Comments: 

Reviewed: Date reviewed: --~{ri-~_· _,'="/-'--t.r'---;f'--Pi}---'f'-'f'--

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

I ---~ 

3.v 

6.0 

I \,9 

238 

Ii+\:; 

q'S:i 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

\t' cJ:" 0cJ Start Date/Time: lJ:lli6 I ;;;c; / 11- f> Fflt;' h 
Fto~til, Termination Date: ffii)\n I dt h::>r-C! \'1\S'\!') 

l <: - IJ.!.-.Q};S Lel-\A.l S.-?"v 11-c-!-2>-t_rl" est set up by: TV\ ti 
~~"""""-''---'-~---------

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A J1 IV\O 
B 3Q , 

·' 
c Qlj 

' 
D Jlo I 
E 30 
F «6 I 
G '31 
H Ql 
A .98 ! 

B ~::t 
c &l!i 
D ~~ I 
A '?7 ! i 
B '.,J? ! 
c c:?°! 11 

I, 

D ~s I 
A i50 I 
B IS\ 
c ~::s I 
D 4-lo II 

ii 

A 16 II 

B 31 II 
c >;t; 

11 

D ;'.j'.?i jl 
ii 

A ~~ I 
B G:r I 

11 

c iD'5 1: 

II 

D qq II 

11 

A IDS II 

B l lt'S II 
c ldi/ II 
D II~ Ii 
A ~;,\o~~ 

11 

B IA:< I l c i~""t \\ 
I 

D i?:l+ w 

Date Reviewed: ___ /N __ .!1""---'-N"'-'-. +-: -~---:i:....:-f _____ _ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 25-Apr-17@ 1715h 
WO#: 170366 Termination Date/Time 28-Apr-17 @ 1715h 
Sample ID: lC_lCDSSlCC_WS_2017-04-24_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

%(vlv) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 27 27 26.0 mean 27.5 

B 32 32 31.0 SD 2.329929 
c 29 29 28.0 CV 8.45849 
D 26 26 25.0 
E 30 30 29.0 
F 26 26 25.0 
G 31 31 30.0 
H 27 27 26.0 

1.5 A 28 28 27.0 
B 27 27 26.0 
c 29 29 28.0 
D 28 28 27.0 

3 A 31 31 30.0 
B 32 32 31.0 
c 29 29 28.0 
D 35 35 34.0 

6 A 50 50 49.0 
B 51 51 50.0 
c 53 53 52.0 
D 46 46 45.0 

11.9 A 72 72 71.0 
B 81 81 80.0 
c 85 85 84.0 
D 73 73 72.0 

23.8 A 88 88 87.0 
B 97 97 96.0 
c 105 105 104.0 
D 99 99 98.0 

47.6 A 108 108 107.0 
B 115 115 114.0 
c 120 120 119.0 
D 113 113 112.0 

95.2 A 136 136 135.0 
B 125 125 124.0 
c 137 137 136.0 
D 134 134 133.0 

Reviewed by: 
~---------~ Date reviewed:_--'~-· --.:=:1--('.(',--'-~-~-·-l-"'T--

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-3258-3330 
Analyzed: 11May-1713:30 

Batch ID: 17-4151-9747 

Start Date: 25 Apr-17 17:15 

Ending Date: 28 Apr-17 17:15 

Duration: 72h 

Sample ID: 10-6359-5836 

Sample Date: 24 Apr-17 15:20 

Receive Date: 25 Apr-17 09:00 

Sample Age: 26h (5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1987868 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15. >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 ·NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 27.5 
1.5 4 27 
3 4 30.75 
6 4 49 
11.9 4 76.75 
23.8 4 96.25 
47.6 4 113 
95.2 4 132 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 
0 Negative Control 26 31 
1.5 27 26 
3 30 31 
6 49 50 
11.9 71 80 
23.8 87 96 
47.6 107 114 
95.2 135 124 

000-469-187-1 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 

In-House Culture 

3F652F3C 

Water Sample 

Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2017-04-24 N 

Report Date: 

Test Code: 

11 May-17 13:30 (p 1 of 2) 

170366a I 16-9109-5319 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

0.7232 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
25 31 0.8238 2.33 8.47% 0.0% 
26 28 0.4082 0.8165 3.02% 1.82% 
28 34 1.25 2.5 8.13% -11.82% 
45 52 1.472 2.944 6.01% -78.18% 
71 84 3.146 6.292 8.2% -179.1% 
87 104 3.521 7.042 7.32% -250.0% 
107 119 2.483 4.967 4.4% -310.9% 
124 136 2.739 5.477 4.15% -380.0% 

Rep3 Rep4 Rep5 Rep6 Rep7 Reps 
28 25 29 25 30 26 
28 27 

28 34 

52 45 

84 72 

104 98 
119 112 
136 133 

CETIS™ v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-3258-3330 Endpoint: Cell Yield 
Analyzed: 11 May-1713:30 Analysis: Linear Interpolation (ICPIN) 

Graphics 

/ 

" 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 May-17 13:30 (p 2 of 2) 

170366a j 16-9109-5319 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 

o/Y4!'YJ ~/11 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-3818-3754 

Analyzed: 11 May-1713:30 

Batch ID: 17-4151-9747 

Start Date: 25 Apr-17 17:15 

Ending Date: 28 Apr-17 17:15 

Duration: 72h 

Sample ID: 10-6359-5836 

Sample Date: 24 Apr-17 15:20 

Receive Date: 25 Apr-17 09:00 

Sample Age: 26h (5 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3 
6* 
11.9* 

23.8* 

47.6* 

95.2* 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 3F652F3C 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2017-04-24 N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

-0.1902 2.526 6.643 10 0.9562 
1.236 2.526 6.643 10 0.4327 

8.177 2.526 6.643 10 <0.0001 

18.73 2.526 6.643 10 <0.0001 

26.15 2.526 6.643 10 <0.0001 

32.52 2.526 6.643 10 <0.0001 
39.74 2.526 6.643 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.7232 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

Distributional Tests 

Attribute 

54360.5 

516.25 

54876.75 

Test 

7765.786 

18.4375 

Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 27.5 
1.5 4 27 
3 4 30.75 
6 4 49 
11.9 4 76.75 
23.8 4 96.25 
47.6 4 113 
95.2 4 132 

000-469-187-1 

Test Stat 

14.72 

0.9768 

95% LCL 

25.55 

25.7 

26.77 
44.32 

66.74 

85.05 

105.1 

123.3 

OF F Stat 

7 421.2 

28 

35 

Critical P-Value 

18.48 0.0397 
0.9166 0.6354 

95% UCL Median 

29.45 27 
28.3 27 

34.73 30.5 
53.68 49.5 
86.76 76 
107.5 97 

120.9 113 

140.7 134 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 May-17 13:30 (p 1 of 2) 

170366a 116-9109-5319 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

24.2% 3 6 4.243 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{ a: 5%) 

Non-significant Trend in Controls 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

25 31 0.8238 8.47% 
26 28 0.4082 3.02% 
28 34 1.25 8.13% 
45 52 1.472 6.01% 
71 84 3.146 8.2% 
87 104 3.521 7.32% 
107 119 2.483 4.4% 
124 136 2.739 4.15% 

Analyst: __ _ 

TU 

33.33 

%Effect 

0.0% 

1.82% 

-11.82% 

-78.18% 

-179.1% 

-250.0% 

-310.9% 

-380.0% 

~ 
~rrfir 
QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-3818-3754 Endpoint: Cell Yield 
Analyzed: 11 May-17 13:30 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep5 

0 Negative Control 26 31 28 25 29 

1.5 27 26 28 27 

3 30 31 28 34 

6 49 50 52 45 

11.9 71 80 84 72 
23.8 87 96 104 98 
47.6 107 114 119 112 
95.2 135 124 136 133 

Graphics 

C-% 

000-469-187-1 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

11 May-17 13:30 (p 2 of 2) 

170366a 116-9109-5319 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep 7 Rep8 

25 30 

R11nklts 

26 

Analyst: __ _ 

@ 

~1£[,1 
QA:. __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: Start Date: _ _.!...!Pro~0_,_\ =Qts""'"'/'--'-1?.-_,_, __ _ 

Work Order No.: Set up by: ___ _..M-"-'-=L1'-'------

Sample Information: 

Sample ID: LLLCt; _ws_ YD rt -b'f'-.)LJ-_rJ 
Sample Date: £ryo) d 4--/ Fr 
Date Received: 

Sample Volume: 

TestOrganism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference.Toxicant ID: .5C1"Sb 
Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: "0~.b(;;ts.S-~'f't.:l;);t-KJ )\.,#!A CV(%): _ _._!"""'t;'-----

Test Results: AIQal Growth 

IC25 o/o(vM (95% CL) )q~ .d-

IC50 %(Viv) (95% CU /~i;,?J 

Reviewed by: Date reviewed: 

Version 1 .1; Modified October 21 , 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

72-h Algal Growth Inhibition Toxicity Test 
Water ~uality Measurements 

3-tcX. c~ Setup by: 

Test Date/Time: 

Work Order No.: 

\__<'.'.-LC\? ,...\;JS_ ~o 1=t-c'-l-.2tt _rJ 
1i-v·11eb. Test Species: Pseudokirchneriella subcapitata 

Culture Date: Mlm l ;) \ / 11- Age of Culture: \..\'d Culture Health: 
l 

Culture Count: 1 aq D 2 ?dv Average: jo\:J Culture Cell Density (c1): 

(c1) 
v1 = 220,000 cells/ml x 

= 1· d'\if)\ L, 
cells/ml 

Time Zero Counts: 1 ~D Average: ___ ..::.2>'__;_\ ________ _ 

No. of Cells/ml: ___ ,;;)-_\_'(.._\ O_'f_· ______ Initial Density: #cells/ml+ 220 µl x 10 µl = 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temo 1°Cl 1°c1 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 1.0 a~ o ait.o ~o r9t?. v QC,,,::> V" \./ '), v v 

LS =f. D a~.o I !\_.....--- v v ,.__.... 

3.o 1.0 a~.'\> ~ v J 
,..._./" 

b.o 1.1 c)?.~ ~ \../" v-- _,/ 

1L9 =f.o- ());.~ ~ / '\_....-" \......--"" 

J0-¥ =J.t c)j,ro \_.../" v v --
4--=t.b 1.-=r ~~.-c \, v-- v '\..--" 

'\.._,/ 

i 

Gls.o- 8.o Q1.;) "II/ i/ "l/ -l v ~ 
,.,__,, ,_...........-

Initials ~~ (\ Mt1 \1\1\Q ML1 IJ\ \;\ f\J\, tl fv\Li ~A.l:T lJ\ \;! MCI 

Initial control pH: Well 1: _____ -""J-_.l_,_o_· __ _ we112: ___ 1~, ,_v __ _ 

Final control pH: Well 1: _____ b_._'l< __ _ fuJ Well2: -------
Ught intensity (lux.'-'): ____ %_.,___D.-"-\-:>_· ____ _ Date measured: 

Instruments: Thermome.-'te.:..cr ___ 4-_· _ pH meter -------'----Light meter._---+----

Comments: 

Reviewed: Date reviewed: __ ~-~·"""--_/_..f'--1-_~_J_:f_ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

1,5 

3. \J 

b.0 

l1.cr 

Q3.'8 

Lft .b 

°15 .2' 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

\('ct r,p& Start Date/Time: fu)lc l QS IF+ r? n;:r.rh 
l"lt>0\,~ Termination Date: -~?Yl! 33' f 1-:f 01 \1-d~h 

· lC-LCCJ-WS..~d.D fi-D\j'-)tL~ Test set up by: JI\) l~l ----'-"-''-4----------
Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A act MCl 
B Q<f, 

' c &q I 
D 3? I 
E .a·.:r I 
F ~ I 
G 171 I 
H J.~ I 
A 021 I 
B ?l I 
c g_q I 
D dy~ I 
A ~LI- I 
B ?;io I 
c ?Ii 

; 
! i 

D '/;l::J I 
A to \: 

B y..~ I 
c in I 

I 

D +f I 

I 
A bf ! 

B t)~ I 
c 0c1 I 
D bx' ! 

A ldf i 
I 

B 16/~ I 
I 

c 11'~ I 
D wt 1;\ 

A 11!:? ! 
B frttp \; 

c 1-1.fi i 
D 1¥1 i 
A l lfl:l I 
B i?;·J:i I 

I c il\o !,, 

D \*I '1j 

Date Reviewed: __ _,f!Ltv.j_· ·--=--?.;-~-'-'-~--'~-----

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 25-Apr-17@ 1725h 
WO#: 170366 Termination Date/Time 28-Apr-17 @ 1725h 
Sample ID: lC_lC5_WS_2017-04-24_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 29 29 28.0 mean 28.4 

B 28 28 27.0 SD 1.92261 
c 29 29 28.0 CV 6.764881 
D 33 33 32.0 
E 27 27 26.0 
F 30 30 29.0 
G 31 31 30.0 
H 28 28 27.0 

1.5 A 27 27 26.0 
B 31 31 30.0 
c 29 29 28.0 
D 33 33 32.0 

3 A 34 34 33.0 
B 36 36 35.0 
c 31 31 30.0 
D 35 35 34.0 

6 A 40 40 39.0 
B 48 48 47.0 
c 43 43 42.0 
D 44 44 43.0 

11.9 A 64 64 63.0 
B 59 59 58.0 
c 69 69 68.0 
D 68 68 67.0 

23.8 A 124 124 123.0 
B 128 128 127.0 
c 118 118 117.0 
D 114 114 113.0 

47.6 A 135 135 134.0 
B 144 144 143.0 
c 141 141 140.0 
D 149 149 148.0 

95.2 A 145 145 144.0 
B 133 133 132.0 
c 140 140 139.0 
D 141 141 140.0 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-2605-8695 Endpoint: 
Analyzed: 12 May-17 14:07 Analysis: 

Batch ID: 

Start Date: 

00-1168-7283 

25 Apr-17 17:25 

Ending Date: 28 Apr-17 17:25 

Duration: 72h 

Sample ID: 21-2395-9097 

Sample Date: 24 Apr-17 14:17 

Receive Date: 25 Apr-17 09:00 

Sample Age: 27h (4 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

2085302 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 28.38 
1.5 4 29 
3 4 33 
6 4 42.75 
11.9 4 64 
23.8 4 120 
47.6 4 141.3 
95.2 4 138.8 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 
0 Negative Control 28 27 
1.5 26 30 
3 33 35 
6 39 47 
11.9 63 58 
23.8 123 127 
47.6 134 143 
95.2 144 132 

000-469-187-2 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 

In-House Culture 

7E990B39 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2017-04-24_N 

Report Date: 

Test Code: 

12 May-17 14:08 (p 1 of 2) 

170366e I 20-5601-8756 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

1.0000 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

26 32 0.6797 1.923 6.78% 0.0% 
26 32 1.291 2.582 8.9% -2.2% 
30 35 1.08 2.16 6.55% -16.3% 
39 47 1.652 3.304 7.73% -50.66% 
58 68 2.273 4.546 7.1% -125.6% 
113 127 3.109 6.218 5.18% -322.9% 
134 148 2.926 5.852 4.14% -397.8% 
132 144 2.496 4.992 3.6% -389.0% 

Rep3 Rep4 Rep5 Rep 6 Rep7 Reps 
28 32 26 29 30 27 
28 32 

30 34 

42 43 

68 67 

117 113 

140 148 

139 140 

CETIS™ v1 .8.7.16 Analyst: __ _ 

~/ 

~1S/r1-
0A:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-2605-8695 Endpoint: Cell Yield 
Analyzed: 12 May-17 14:07 Analysis: Linear Interpolation (ICPIN) 

Graphics 

~-~@-·-·-·-·-·-·-------@ 

I ,. 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 14:08 (p 2 of 2) 

170366e I 20-5601-8756 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
~ 1.rlr1' 

QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-8471-3916 

Analyzed: 12 May-17 14:07 

Batch ID: 00-1168-7283 

Start Date: 25 Apr-17 17:25 

Ending Date: 28 Apr-17 17:25 

Duration: 72h 

Sample ID: 21-2395-9097 

Sample Date: 24 Apr-17 14:17 

Receive Date: 25 Apr-17 09:00 

Sample Age: 27h (4 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3 
6* 

11.9* 

23.8* 

47.6* 

95.2* 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

In-House Culture 

7E990B39 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2017-04-24_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

0.2551 2.526 6.189 10 0.8665 

1.888 2.526 6.189 10 0.1710 

5.868 2.526 6.189 10 <0.0001 

14.54 2.526 6.189 10 <0.0001 

37.4 2.526 6.189 10 <0.0001 

46.07 2.526 6.189 10 <0.0001 

45.05 2.526 6.189 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 1.0000 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

78378.88 

448.125 

78827 

11196.98 

16.00447 

Distributional Tests 

Attribute Test 
Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 28.38 
1.5 4 29 
3 4 33 
6 4 42.75 
11.9 4 64 
23.8 4 120 
47.6 4 141.3 
95.2 4 138.8 

000-469-187-2 

Test Stat 

9.592 

0.9753 

95% LCL 

26.77 

24.89 

29.56 

37.49 

56.77 

110.1 

131.9 

130.8 

DF F Stat 

7 699.6 

28 

35 

Critical P-Value 

18.48 0.2129 

0.9166 0.5882 

95% UCL Median 

29.98 28 

33.11 29 

36.44 33.5 

48.01 42.5 

71.23 65 

129.9 120 

150.6 141.5 

146.7 139.5 

CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

12 May-17 14:08 (p 1 of 2) 

170366e J 20-5601-8756 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

21.8% 3 6 4.243 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

26 32 0.6797 6.78% 

26 32 1.291 8.9% 

30 35 1.08 6.55% 

39 47 1.652 7.73% 

58 68 2.273 7.1% 

113 127 3.109 5.18% 

134 148 2.926 4.14% 

132 144 2.496 3.6% 

Analyst:. __ _ 

TU 

33.33 

%Effect 

0.0% 

-2.2% 

-16.3% 

-50.66% 

-125.6% 

-322.9% 

-397.8% 

-389.0% 

~ 
~t.f/t?f 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-8471-3916 Endpoint: Cell Yield 
Analyzed: 12 May-17 14:07 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
0 Negative Control 28 27 28 32 26 
1.5 26 30 28 32 

3 33 35 30 34 
6 39 47 42 43 
11.9 63 58 68 67 
23.8 123 127 117 113 
47.6 134 143 140 148 
95.2 144 132 139 140 

Graphics 

8 6 
8 

~ 
---~-------~-------~----···········---------····------···-····················~&est~!!~---

47,6 

C-% 

000-469-187-2 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

12 May-17 14:08 (p 2 of 2) 

170366e 120-5601-8756 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 

29 

Cl 

Cl • 

Rep? 

30 

Reps 

27 

e 

• 

1.S 

Analyst: __ _ 

II 

~ 
~f.{/11 

QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: Start Date: _ __,_A-v'-T-'-v\_.:.\-=Q;;...;l:;)_,_/...;..1?.-.:-1 __ _ 

Work Order No.: Set up by: ___ -'-'N'-'-U=-::J.._. ____ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

ReferenceToxicant ID: .SC\56 
Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: ~~.b{;;ts.S--\f't,7;)A;IQ )\..,. #V\ CV(%): -·-'-!~s'-----

Test Results: Alaal Growth 

IC25 %(v/v) (95% CL) '> 'i't;, "d-

IC50 %(v/v) (95% CL) /qs.o-

Reviewed by: Date reviewed: 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: Teck CCL"°J 

sample ID: lt El<.DSDC.-v:.S _d."'\3--D't-)S'_~ 

. WorkOrderNo.: f1D~\;;l, 

Culture Date: 

Culture Count: 

Tiine Zero Counts: 

~Vil d\/11· 
1 c)qo 2 3QO 

Age of Culture: 

Average: 3oCJ 

v1 = 220,000 cells/ml x l ev ml 

(c1) ·605 l<.\(>4-

,do 2 dd 

Setup by: 

Test Date/Time: 

Test Species: Pseudokirchneriella subcapitata 

Culture Health: ---
Culture Cell Density (c1): 

i. Ji r-n,I_., = 
cells/ml 

Average: _____ d_'-{ --------

No. of Cells/ml: ___ (}...;.. _l_X-=Lti=-'f _______ lnitial Density: # ce11stml +220µlx10 µl = °IS't'S tdL5)nnL--

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp (°C) (°C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control )~ n../' -=j.O Dl~. u ·()lif-D ~+o JG.b ' At 

v- \../"' v 

\,0 ::r. 0 ~J;.~ I v ;_..--
!_...---v 

3.o l.D ~) 0 \ 
,,_,-

~ [../" 7. ,__...-

6,o =! , I J~.v i....--- ........-- l,../ \_..;" 

l \.q 1.3 r)~. v 
L..,../" V"" \...-- \../' 

a3 ?f i ' la a3.--c \..,../ 
~ "---- !..---"" 

L.\-i.6 1.°i ;)\ = .,,__-- ,_./ \...-""" l---

C\10 .o ~. \ ~3,D ~v '\IV ~l --,v ,_.......-- .,,/ \..--"" v 

Initials 1VH1 Mtl \\J\ l l lv\u l\Al-1 \\J\Ll Ml! Mll 1\1\ L1 Mb 

'.o Initial control pH: Well 1: ------+'"'---- Well 2: =i. () 
---~~--

Final control pH: Well 1 =-----~----- L_}l Well 2: I{). o ------'=-----

Light intensity (lux~>=------'~"-a-~'""'b'V""--"------ Date measured: 
I 

Thermometer '+-
---~---

·Instruments: pH meter _______ Light meter ___ ~---

Comments: 

Reviewed: Date reviewed: rn~ f.S, ~ /1-
----~~-f---'-'--

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 
Sample ID: 

%(v/v) 
Concentration 

Control 

\,S 

., 
",\:) 

b,Q 

lU1 

J3.8 

·4:v0 

l\'s:1 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

1-c e-·(- eccl: Start Date/Time: ~ J15) Ft<? Ctl o~ 
\'rodibla Termination Date: ~J C)25/1~ P ll-\D\:; 

Lt-PRDSDL-\c-'15_)-o\1-b\.f-)5'_iJ Test set up by: \b . 

Rep Count 1 Count 2 Count 3 Count 4 Comments 
A ab 
B ~<6 

c ~1 
D 2lb 
E Jlo 
F &lf 
G di 
H ?i 
A d,9, 
B ~lo 
c a1 
D ~\ 
A ?;? 
B "':J)o 

c '?)o 

D ~-") 

A If I 
B '10 
c ~'5 
D ?JC) 
A Sl 
B \:)°! 
c lli'il 
D "11 
A C\1 
B IUD 
c C(I 
D rois 
A ii c:; 
B ! \tl 
c l.!J ! 
D 110 
A j:;)i' 
B 11~ 
c i?il 
D l"0?i 

Date Reviewed: 

Initials 
"N\t1 

l 

I 

I 
I 
I 

I 
I 
I 
I 

I 
I 

I 

I 
I 
I 

I 

I 
I 

I 
I 
I 

I 
I 
I 
i 
I 
f 
I 

w 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 25-Apr-17@ 1710h 
WO#: 170366 Termination Date/Time 28-Apr-17@ 1710h 
Sample ID: lC_FRDSDC_WS_2017-04-25_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 26 26 25.0 mean 27.0 

B 28 28 27.0 SD 1.85164 
c 27 27 26.0 CV 6.846401 
D 30 30 29.0 
E 26 26 25.0 
F 29 29 28.0 
G 27 27 26.0 
H 31 31 30.0 

1.5 A 28 28 27.0 
B 26 26 25.0 
c 27 27 26.0 
D 31 31 30.0 

3 A 33 33 32.0 
B 36 36 35.0 
c 30 30 29.0 
D 35 35 34.0 

6 A 41 41 40.0 
B 36 36 35.0 
c 35 35 34.0 
D 39 39 38.0 

11.9 A 51 51 50.0 
B 59 59 58.0 
c 58 58 57.0 
D 57 57 56.0 

23.8 A 97 97 96.0 
B 100 100 99.0 
c 91 91 90.0 
D 105 105 104.0 

47.6 A 115 115 114.0 
B 119 119 118.0 
c 121 121 120.0 
D 110 110 109.0 

95.2 A 127 127 126.0 
B 118 118 117.0 
c 131 131 130.0 
D 133 133 132.0 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 12 May-17 13:51 (p 1 of 2) 

170366c I 01-5497-1337 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 10-6094-2172 

Analyzed: 12 May-17 13:51 

Batch ID: 

Start Date: 

03-2631-0776 

25 Apr-17 17:10 

Ending Date: 28 Apr-17 17:10 

Duration: 72h 

Sample ID: 03-5831-0821 

Sample Date: 24 Apr-17 12:49 

Receive Date: 25 Apr-17 09:00 

Sample Age: 28h (3.5 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

155B63A5 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2017-04-25_N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Seed Resamples Exp95%CL Method 

1754202 200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 
Control Trend Mann-Kendall Trend 0.4054 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 >95.2 NIA NIA <1.05 NA NA 
IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
IC50 >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 8 27 25 30 0.6547 1.852 6.86% 0.0% 
1.5 4 27 25 30 1.08 2.16 8.0% 0.0% 
3 4 32.5 29 35 1.323 2.646 8.14% -20.37% 
6 4 36.75 34 40 1.377 2.754 7.49% -36.11% 
11.9 4 55.25 50 58 1.797 3.594 6.51% -104.6% 
23.8 4 97.25 90 104 2.926 5.852 6.02% -260.2% 
47.6 4 115.3 109 120 2.428 4.856 4.21% -326.9% 
95.2 4 126.3 117 132 3.326 6.652 5.27% -367.6% 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep 6 Rep7 Reps 
0 Negative Control 25 27 26 29 25 28 26 30 
1.5 27 25 26 30 
3 32 35 29 34 
6 40 35 34 38 
11.9 50 58 57 56 
23.8 96 99 90 104 
47.6 114 118 120 109 
95.2 126 117 130 132 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-6094-2172 
Analyzed: 12 May-17 13:51 

Graphics 

l<O t 
120 l 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

_.-·-·-·-·-· _ •. ---

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 13:51 (p 2 of 2) 

170366c I 01-5497-1337 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
/1t4±i c:r-fr;;; 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-4299-5817 

Analyzed: 12 May-17 13:51 

Batch ID: 03-2631-0776 

Start Date: 25 Apr-17 17:10 

Ending Date: 28 Apr-17 17:10 

Duration: 72h 

Sample ID: 03-5831-0821 

Sample Date: 24 Apr-17 12:49 

Receive Date: 25 Apr-17 09:00 

Sample Age: 28h (3.5 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3 
6* 

11.9* 

23.8* 

47.6* 

95.2* 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 155B63A5 

Material: Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2017-04-25_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

0 2.526 6.039 10 0.9269 

2.301 2.526 6.039 10 0.0797 

4.078 2.526 6.039 10 0.0011 

11.82 2.526 6.039 10 <0.0001 

29.38 2.526 6.039 10 <0.0001 

36.91 2.526 6.039 10 <0.0001 
41.52 2.526 6.039 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.4054 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

53654.22 
426.75 

54080.97 

Test 

7664.889 

15.24107 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

C-% Control Type Count Mean 
0 Negative Control 8 27 
1.5 4 27 
3 4 32.5 
6 4 36.75 
11.9 4 55.25 
23.8 4 97.25 
47.6 4 115.3 
95.2 4 126.3 

000-469-187-2 

Test Stat 

10.73 

0.9695 

95% LCL 

25.45 

23.56 

28.29 

32.37 

49.53 

87.94 

107.5 

115.7 

OF F Stat 

7 502.9 
28 

35 

Critical P-Value 

18.48 0.1506 

0.9166 0.4108 

95% UCL Median 

28.55 26.5 

30.44 26.5 

36.71 33 
41.13 36.5 

60.97 56.5 
106.6 97.5 
123 116 
136.8 128 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 13:51 (p 1 of 2) 

170366c I 01-5497-1337 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

22.4% 3 6 4.243 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

25 30 0.6547 6.86% 
25 30 1.08 8.0% 
29 35 1.323 8.14% 
34 40 1.377 7.49% 
50 58 1.797 6.51% 
90 104 2.926 6.02% 
109 120 2.428 4.21% 
117 132 3.326 5.27% 

Analyst: __ _ 

TU 

33.33 

%Effect 

0.0% 

0.0% 

-20.37% 

-36.11% 

-104.6% 

-260.2% 

-326.9% 

-367.6% 

~ 

~Nt1 
QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-4299-5817 
Analyzed: 12 May-17 13:51 

Cell Yield Detail 

C-% Control Type Rep 1 
0 Negative Control 25 

1.5 27 

3 32 

6 40 
11.9 50 
23.8. 96 
47.6 114 

95.2 126 

Graphics 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep2 Rep3 Rep4 Reps 

27 26 29 25 

25 26 30 

35 29 34 

35 34 38 

58 57 56 

99 90 104 

118 120 109 

117 130 132 

• 

Report Date: 

Test Code: 

12 May-17 13:51 (p 2 of 2) 

170366c I 01-5497-1337 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep7 Reps 

28 26 30 

• • 
• 

• 
• 

-10 ~~-~-~-~--~-~~~~-~ 

·2.S 

Rflnklts 

CETIS™ v1.8.7.16 Analyst: __ _ 

~ 
~K/11-oA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: Start Date: _ __,_.Prv+"-0-'--I =&ts"""'/'-'n_,__ __ _ 
Work Order No.: Set up by: ___ _,N""""~:..::Llc.i.· ____ _ 

Sample Information: 

Sample ID: LC-DGl .....\,0\ __ '.).<) 11-D'f-.)Sfa 
Sample Date: Aj?~) ~i+-/1t . 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference.Toxicant ID: .3C\'Sb 
Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: "01. b ( ;;{'3 .S--"+'+. 7; t1N;J ) L #!A CV (% ): -·~l~t;~----

Test Results: Alaal Growth 

IC25 %(v!v) (95% CL) )>qt;_d-

IC50 %(v/v) (95% CL) ) q1; ,;?-

Reviewed by: Date reviewed: 

Version 1 .1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: \<O\<_ CccS! Setup by: 

Sample ID: Ll'-DC.. !_w.S,_),c 13-\>'t-.>S_~ Test Date/Time: ~p1n1 6111/r=r @ n Dtzh 
Work Order No.: f=l\)}\o\a Test Species: Pseudokirchneriella subcapitata 

Culture Date: R-\l \1) -Q \JI t Age of Culture: l{--di Culture Health: _,____ 

Culture Count: 1 ;J'.\ b 2 ~ 0 Average: 3'1JtJ Culture Cell Density (c1): 

v1 = 220,000cells/ml x l\j\) ml = ""=t. :¥I 
I ' (c1) }Pt? \(\ o'f' cells/ml 

Time Zero Counts: ;)u 2 C)d- Average: d-1 -----"'--'----------
No. of Cells/ml: .;2 l '/. \ Dif Initial Density: #cells/ml+ 220 µl x 10 µl = 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) oH Temp (°C) c•c> 
Oh Oh Oh 24 h 48h 72 h Oh 24 h 48 h 72 h 

Control 1.o 0<3. 0 d4-. 0 Jlf.u o>'t.;) / ,/ v--CJS.o </' 

! . I? 1.u ;]'.),o l 
i/ v-- v- L.----

/j.O 1.0 d3- 0 I / v v .........--

b.o 1·l ;)?;, 0 ,_,/ 
!/' L-- \..--

l l °l 1.~ c:>~ . \.) '\/'" v 'L-- L--

6/3 ~ -, 1 1. e<2;,'D \ v v '\.,../ '---

i.\-1-6 l. "5 d~-0 v \/ \.....-- \.....-

°!11. )" 1.9 ~~y ,[/ w ~ / J \/ '--' '\_,!.) 

Initials w'Ll \~~t1 M.tl 101.a Mt! ~J\b Mll ML/ V\b tv\b 
-:i,~;:> Initial control pH: Well 1: ____ -'--1 ___ _ Well2: -=f, O ----'-'-----

Final control pH: Well 1: ____ b_. _25 ___ _ b. & Well2: -------

Light intensity (lux~): ____ \f_\,_~;;__,;'------- Date measured: 

Thermome'"'"te'"'"r ___ 'f __ _ Instruments: 

J 

pH meter ___ __,_\ ___ Light meter I 

Comments: 

Reviewed: Date reviewed: ~ f.{'
1 
~ l'r 

L 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

I. s 

2,o 

b.~ 

\I. C\ 

J0-~ 

i+1.b 

q5 .o' 

Comments: 

Reviewed by: 

Pseudokirchneriella sqbcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

-iectcooil Start Date/Time: 'fu)YI \ a'J I\>; p r:roS-h 
Y1D31o lo Termination Date: Ab)~\ al> If:+ 0> \1bt::;h 

LtJ)eLvV Ld-0 !=t-'(;)*~~t'-~ Test set up by: ___ ....:,IV.:..:~..;;;.\:).__ ________ _ 

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A ?o Mh 
B J:::r 
c ,Jct I 
D '?JI i 
E a1 I 
F Ji 
G al" 
H a"° 
A (X6 I 

I 
B Q'?) 

c J::t 
D ~b I 
A ':O'O 
B 3~ I 
c ~lo 

D ?;\ I 
A ~~ I 
B ?; \ I 
c ~lo I 
D '?itt ! 
A lf:O i 

I 

B lf4-f i 

c 4-~ 
D Ito : 

A 6<6 I 

B :r4' \ 
c '.1°1 
D -1!..\-
A \d'V 
B lGr 
c ~If 
D Ho 
A l 4--! 
B l'?irs 
c ll:i?f 
D 14-'0 v 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 25-Apr-17 @ 1705h 

WO#: 170366 Termination Date/Time 28-Apr-17 @ 1705h 

Sample ID: lC_DC1_WS_2017-04-25_N 
Initial Cell Density: 9545 cell/ml 210000 

0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 

Control A 30 30 29.0 mean 27.2 

B 27 27 26.0 SD 1.726888 

c 29 29 28.0 CV 6.355757 

D 31 31 30.0 

E 27 27 26.0 

F 28 28 27.0 

G 27 27 26.0 

H 26 26 25.0 

1.5 A 26 26 25.0 
B 28 28 27.0 

c 27 27 26.0 
D 30 30 29.0 

3 A 30 30 29.0 
B 35 35 34.0 

c 36 36 35.0 
D 31 31 30.0 

6 A 32 32 31.0 
B 31 31 30.0 

c 36 36 35.0 
D 34 34 33.0 

11.9 A 43 43 42.0 
B 44 44 43.0 
c 42 42 41.0 
D 40 40 39.0 

23.8 A 68 68 67.0 
B 74 74 73.0 
c 79 79 78.0 
D 74 74 73.0 

47.6 A 120 120 119.0 
B 112 112 111.0 
c 124 124 123.0 
D 110 110 109.0 

95.2 A 141 141 140.0 
B 138 138 137.0 
c 137 137 136.0 
D 140 140 139.0 

Date reviewed: ~ IS. ~1 f , 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 19-2471-0259 Endpoint: 

Analyzed: 11 May-17 13:33 Analysis: 

Batch ID: 08-7971-6055 

Start Date: 25 Apr-17 17:05 

Ending Date: 28 Apr-17 17:05 

Duration: 72h 

Sample ID: 05-2054-0776 

Sample Date: 24 Apr-17 12:29 

Receive Date: 25 Apr-17 09:00 

Sample Age: 29h (3 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

185365 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 27.13 
1.5 4 26.75 
3 4 32 
6 4 32.25 
11.9 4 41.25 
23.8 4 72.75 
47.6 4 115.5 
95.2 4 138 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 29 26 
1.5 25 27 
3 29 34 
6 31 30 
11.9 42 43 
23.8 67 73 
47.6 119 111 
95.2 140 137 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 

In-House Culture 

1F06D268 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2017-04-25_N 

Report Date: 

Test Code: 

11 May-17 13:33 (p 1 of 2) 

170366b I 03-5085-1354 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

0.0729 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

25 30 0.6105 1.727 6.37% 0.0% 
25 29 0.8539 1.708 6.38% 1.38% 
29 35 1.472 2.944 9.2% -17.97% 
30 35 1.109 2.217 6.88% -18.89% 
39 43 0.8539 1.708 4.14% -52.07% 
67 78 2.25 4.5 6.19% -168.2% 
109 123 3.304 6.608 5.72% -325.8% 
136 140 0.9129 1.826 1.32% -408.8% 

Rep 3 Rep4 Rep5 Rep6 Rep7 Reps 
28 30 26 27 26 25 
26 29 

35 30 

35 33 

41 39 

78 73 

123 109 

136 139 

CETIS™ v1.8.7.16 Analyst:. __ _ 

~ 

~IS/Ft 
QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 19-2471-0259 
Analyzed: 11 May-1713:33 

Graphics 

/ 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

--· 
fir 

CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

11 May-1713:33 (p 2 of 2) 

170366b I 03-5085-1354 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 

~~ff? 
QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-0760-7270 

Analyzed: 11 May-1713:33 

Batch ID: 08-7971-6055 

Start Date: 25 Apr-17 17:05 

Ending Date: 28 Apr-17 17:05 

Duration: 72h 

Sample ID: 05-2054-0776 

Sample Date: 24 Apr-17 12:29 

Receive Date: 25 Apr-17 09:00 

Sample Age: 29h (3 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3 
6* 

11.9* 

23.8* 

47.6* 

95.2* 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

1F06D268 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2017-04-25_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

-0.1933 2.526 4.9 10 0.9566 

2.514 2.526 4.9 10 0.0514 

2.642 2.526 4.9 10 0.0389 

7.283 2.526 4.9 10 <0.0001 

23.52 2.526 4.9 10 <0.0001 

45.57 2.526 4.9 10 <0.0001 

57.17 2.526 4.9 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.0729 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

57668.1 

280.875 

57948.97 

823.8.3 

10.03125 

Distributional Tests 

Attribute Test 

Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 27.13 
1.5 4 26.75 
3 4 32 
6 4 32.25 
11.9 4 41.25 
23.8 4 72.75 
47.6 4 115.5 
95.2 4 138 

000-469-187-1 

Test Stat 

13.68 

0.9803 

95% LCL 

25.68 

24.03 

27.32 

28.72 

38.53 

65.59 

105 

135.1 

OF F Stat 

7 821.3 

28 

35 

Critical P-Value 

18.48 0.0572 

0.9166 0.7563 

95% UCL Median 

28.57 26.5 

29.47 26.5 

36.68 32 

35.78 32 

43.97 41.5 

79.91 73 

126 115 

140.9 138 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 May-17 13:33 (p 1 of 2) 

170366b I 03-5085-1354 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

18.1% 3 6 4.243 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1 %) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

25 30 0.6105 6.37% 

25 29 0.8539 6.38% 

29 35 1.472 9.2% 

30 35 1.109 6.88% 

39 43 0.8539 4.14% 

67 78 2.25 6.19% 

109 123 3.304 5.72% 
136 140 0.9129 1.32% 

Analyst: __ _ 

TU 

33.33 

%Effect 

0.0% 

1.38% 

-17.97% 

-18.89% 

-52.07% 

-168.2% 

-325.8% 

-408.8% 

~ 

llV~ts/11 
QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-0760-7270 Endpoint: Cell Yield 
Analyzed: 11 May-17 13:33 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep5 

0 Negative Control 29 26 28 30 26 

1.5 25 27 26 29 

3 29 34 35 30 
6 31 30 35 33 
11.9 42 43 41 39 
23.8 67 73 78 73 
47.6 119 111 123 109 
95.2 140 137 136 139 

Graphics 

BB 

B 
~ 

~ 
8 " 

.z.s 

000-469-187-1 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

11 May-17 13:33 (p 2 of 2) 

170366b I 03-5085-1354 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep 7 Reps 

27 26 

• 
• 

~nklts 

25 

• •• 

!.S 

• 

Analyst: __ _ 

~ 

~t-i/Pr 
QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Start Date: ___ Pzy'-'-l'-'0 __ · 1;.....;Q""""l?_,_/"'--'!1 __ _ 

Set up by: ___ _,M"'"'"""LJ_._ ____ _ 

Sample Information: 

Sample ID: LCDGi)S- ws_ J.,,u f) -D't-~t;_iJ 
Sample Date: fr\2 v) \ d. Lt Ii ::r 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference.Toxicant ID: .SC113b 
Stock Solution ID: \1Jxw\ 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 01b(dS,S--lf't./;)A.AQ}\ .... th CV(%): _ _..!~~~----

Test Results: 

IC25 %(v!v) (95% CU 

IC50 %(v/v) (95% CL) 

Reviewed by: 

Version 1 .1; Modified October 21, 2014 

Algal Growth 

/11;.:?;--
)qi;, g--

Date reviewed: f7\-afJ I :s: P1) rt 
f 

Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: -rf'v\'.'... toe{) setup by: 

Sample ID: 

Work Order No.: 

u:-.rcD>~ws _ io1:::i-cJ-\-)9 _N 
r:tu2' 1o b. 

Culture Date: ~ \ 2\) Ft Age of Culture: 

Test Date/Time: rrpn1 CJ.tJ/1::t e 11d'D h 
Test Species: Pseudokirchneriella subcapitata 

Culture Health: 

Culture Count: 1 <SF\ -c 2 0~ i:> Average: 3ciC:) Culture Cell Density (c1): 

v1 = 220,000 cells/ml x \ t5V ml 
= i)f 1! 

(c1) 30) i'~ '+ cells/ml 

Time Zero Counts: ;;t. 0 2 ;:;;:r Average: ____ d__,_( ________ _ 

No. of Cells/ml: ______ ;:y._i_X:_\_O_~_· ____ lnitial Density: #cells/mL+220µLx10 µL= qt:;y.t; ((./LJ /ML 

Conce.ntration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp (°C) (•C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 1.0 a0;,o a it.a 24-,o ;{1:1.0 ~,o / V'" J v 

L '1 i,D ~~.o l v ~ IL/"""' .......---· 

3,-::> ~=f.D ~1.1.:> I v v '\._...-- _... 

b,-v =t. I JJJ.v I .......... v -~ I v--
I 

il 8 =t.,?J ;;P;;.o I 

I v ~ ~ 
._,,...--

i:b.i =r.i.r ~1,o I 
~ 

v V' L.- ---
i.r1.b '=J .5 Q~.v 

~ 

~ 
__..... 

' ~ 1.....-
' I 

C\s .:o Q1,v 
' i '1- ~ v .._,.... 

=t-~ .... v \.Y' "'/ L-

Initials IV\tl MCl ~l-1 IV\ti ML! Ml1 l\J\L1 1\1\ l:l lr\11 l~tl 

Initial control pH: Well 1: ____ -f~1_'D ____ _ Well2: ·+,v 
--~----

Final control pH: Well 1: ------"b-'-. _B ___ _ Well2: -------
Light intensity (lux,_): ____ ~....:."'_i____,.~~C? _____ _ Date measured: 

Thermometer 'f -----'--- pH meter ---~---Light meter ___ ! ___ _ Instruments: 

Sample Description: )X<1 '(lA I tt~ ly lJ&f\,+ 
Comments: 

Reviewed: Date reviewed: __ (/Ltu __ ·tj="-_,M:',_' --+f-~---"'-'-1 f_,__ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

LS 

3.v 

b,v 

11·9 

Q~"" ~-o 

lt=j.~ 

Dis.& 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

\t" cJ (;cG.0 Start Date/Time: PD?-y1) ()t:;/PJ (;) fl d'D ~ 
11-o'.6iob Termination Date: riln~ a! I Ft tJ \-;i--0-0~ 

~-DtDS_WL'.l.kfj--o't-.)1.?_r--i Test set up by: __ --l-'t ..... ' _q-'-----------

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A :i» Mtl 
B Jt5 l 

c ~ 
D 81 
E '10 I 
F ~l I 
G :J\o 
H 1J I 
A dq I 
B ,9:i i 

I 

c ~d- I 
D ,Q°! I 
A ~~ 

I 
- I 

B QC\ 
c ~?; I 
D 3! I 
A 41 
B 31 I 

I 

c 1+ I 
D 1\o I 
A 4-d I 
B ~ I 
c 4-o .\ 

D if\ I 
I 

A ':::j-/Y) I 
B ~* I 
c :+Vi 
D 41 I 
A Jl?,:; \ 
B i~t I 
c II~ I 
D Ii I I 
A 197 I 
B I# 
c l'h:J I 
D I -to -u 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 25-Apr-17 @ 1720h 
WO#: 170366 Termination Date/Time 28-Apr-17 @ 1720h 
Sample ID: lC_DCDS_WS_2017-04-25_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 28 28 27.0 mean 27.4 

B 25 25 24.0 SD 2.263846 
c 29 29 28.0 CV 8.256049 
D 27 27 26.0 
E 30 30 29.0 
F 31 31 30.0 
G 26 26 25.0 
H 31 31 30.0 

1.5 A 29 29 28.0 
B 27 27 26.0 
c 32 32 31.0 
D 29 29 28.0 

3 A 28 28 27.0 
B 29 29 28.0 
c 33 33 32.0 
D 31 31 30.0 

6 A 41 41 40.0 
B 37 37 36.0 
c 34 34 33.0 
D 36 36 35.0 

11.9 A 42 42 41.0 
B 45 45 44.0 
c 42 42 41.0 
D 41 41 40.0 

23.8 A 78 78 77.0 
B 84 84 83.0 
c 76 76 75.0 
D 71 71 70.0 

47.6 A 113 113 112.0 
B 124 124 123.0 
c 118 118 117.0 
D 111 111 110.0 

95.2 A 150 150 149.0 
B 144 144 143.0 
c 132 132 131.0 
D 140 140 139.0 

Date reviewed: 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-6695-2684 Endpoint: 
Analyzed: 12 May-17 13:53 Analysis: 

Batch ID: 

Start Date: 

03-57 43-637 5 

25 Apr-17 17:20 

Ending Date: 28 Apr-17 17:20 

Duration: 72h 

Sample ID: 07-7306-7951 

Sample Date: 24 Apr-17 10:38 

Receive Date: 25 Apr-17 09:00 

Sample Age: 31h (3.5 °C) 

Linear Interpolation Options 

X Transform YTransform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1749577 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 N/A N/A <1.05 
IC10 >95.2 N/A N/A <1.05 
IC15 >95.2 N/A N/A <1.05 
IC20 >95.2 N/A N/A <1.05 
IC25 >95.2 N/A N/A <1.05 
IC40 >95.2 N/A N/A <1.05 
IC50 >95.2 N/A N/A <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 27.38 
1.5 4 28.25 
3 4 29.25 
6 4 36 
11.9 4 41.5 
23.8 4 76.25 
47.6 4 115.5 
95.2 4 140.5 

Cell Yield Detail 

C-%· Control Type Rep 1 Rep2 
0 Negative Control 27 24 
1.5 28 26 
3 27 28 
6 40 36 
11.9 41 44 
23.8 77 83 
47.6 112 123 
95.2 149 143 

000-469-187-2 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

EC/EPS 1/RM/25 

Pseudokirchneriella subcapitata 

In-House Culture 

2E1414AF 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2017-04-25_N 

Report Date: 

Test Code: 

12 May-17 13:59 (p 1 of 2) 

170366d 118-8570-07 42 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

0.2751 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

24 30 0.8004 2.264 8.27% 0.0% 
26 31 1.031 2.062 7.3% -3.2% 
27 32 1.109 2.217 7.58% -6.85% 
33 40 1.472 2.944 8.18% -31.51% 
40 44 0.866 1.732 4.17% -51.6% 
70 83 2.689 5.377 7.05% -178.5% 
110 123 2.901 5.802 5.02% -321.9% 
131 149 3.775 7.55 5.37% -413.2% 

Rep 3 Rep4 Rep5 Rep6 Rep7 Reps 
28 26 29 30 25 30 
31 28 

32 30 

33 35 

41 40 

75 70 

117 110 

131 139 

CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-6695-2684 
Analyzed: 

Graphics 

'" 

000-469-187-2 

12 May-17 13:53 

,fll 
I 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 13:59 (p 2 of 2) 

170366d 118-8570-0742 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-6575-0493 

Analyzed: 12 May-17 13:53 

Batch ID: 03-57 43-637 5 

Start Date: 25 Apr-17 17:20 

Ending Date: 28 Apr-17 17:20 

Duration: 72h 

Sample ID: 07-7306-7951 

Sample Date: 24 Apr-17 10:38 

Receive Date: 25 Apr-17 09:00 

Sample Age: 31h (3.5 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3 
6* 

11.9* 

23.8* 

47.6* 

95.2* 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

2E1414AF 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2017-04-25_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

0.3536 2.526 6.251 10 0.8360 

0.7578 2.526 6.251 10 0.6710 
3.486 2.526 6.251 10 0.0052 

5.709 2.526 6.251 10 <0.0001 

19.75 2.526 6.251 10 <0.0001 

35.62 2.526 6.251 10 <0.0001 

45.72 2.526 6.251 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.2751 

ANOVA Table 

Source Sum Squares Mean Square 
BetV\'een 
Error 
Total 

59156.88 
457.125 

59614 

8450.982 

16.32589 

Distributional Tests 

Attribute Test 

Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 27.38 
1.5 4 28.25 
3 4 29.25 
6 4 36 
11.9 4 41.5 
23.8. 4 76.25 
47.6 4 115.5 
95.2 4 140.5 

000-469-187-2 

Test Stat 

13.52 

0.9676 

95% LCL 

25.48 
24.97 

25.72 
31.32 

38.74 

67.69 

106.3 
128.5 

DF F Stat 

7 517.6 

28 
35 

Critical P-Value 

18.48 0.0604 

0.9166 0.3645 

95% UCL Median 

29.27 27.5 
31.53 28 
32.78 29 
40.68 35.5 
44.26 41 
84.81 76 
124.7 114.5 
152.5 141 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 13:59 (p 1 of 2) 

170366d I 18-8570-07 42 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

22.8% 3 6 4.243 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

GDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

24 30 0.8004 8.27% 
26 31 1.031 7.3% 

27 32 1.109 7.58% 
33 40 1.472 8.18% 

40 44 0.866 4.17% 
70 83 2.689 7.05% 
110 123 2.901 5.02% 
131 149 3.775 5.37% 

Analyst: __ _ 

TU 

33.33 

%Effect 

0.0% 

-3.2% 

-6.85% 

-31.51% 

-51.6% 

-178.5% 

-321.9% 

-413.2% 

~ 

~14/r:>r 
QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-6575-0493 Endpoint: Cell Yield 
Analyzed: 12 May-17 13:53 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Negative Control 27 24 28 26 29 
1.5 28 26 31 28 

3 27 28 32 30 

6 40 36 33 35 
11.9 41 44 41 40 

23.8 77 83 75 70 

47.6 112 123 117 110 
95.2 149 143 131 139 

Graphics 

8 
~ 

C-% 

000-469-187-2 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

12 May-17 13:59 (p 2 of 2) 

170366d I 18-8570-07 42 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep7 Rep8 

30 

• ••• 

25 

Ranklts 

30 

• 
• • 

• 

Analyst: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client 

Work Order No.: 

Start Date: _ _.wPn'>4, ""-v\-'-\ =6215..:;../'-'I}_,__ __ _ 

Set up by: ___ _,M-"-'-"LJ:...1..------

Sample Information: 

Sample ID: \/11 l-SPwg -DIAl-SP~L:4b1~04-'::2.'f'_N 
Sample Date: 

Date Received: 
~jMI a-r/rt 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

ReferenceToxicant ID: .5Ci-Sl? 
Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: '0~. b [;rs .S--lf't, 7;) .'1.N] ) l #!A CV (%): _·_,l....,S~----

Test Results: AIQal Growth 

IC25 %(Viv) (95% CL) )qt;,ef-

IC50 %(v/v) (95% CL) )'1£'.2< 

Reviewed by: Date reviewed: _______ _ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

\fcX- tccO setup by: \IAL1 
"~l=l 
·~ ~\\ L-2Hul?i,.Clff _sf'.bi .>D11-D't)lt-Ast Date/Time: Pn1,rl\ ~!?/er Q r:::f~ot" 

I . ~ I Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

%(v/v) 

Control 

i.5 
J.o 
6.IJ 

\l ~ 
J?,8 
lf'}.b 

C\S.g., 

Initials 

v1 = 220,000 cells/ml x 

(c1) 

Test Species: Pseudokirchneriella subcapitata 

Age of Culture: 
1'to\ Culture Health: 

Average: 6b ~ Culture Cell Density (c1): JbC) )(lb* rdlJ/IYIL 

7.2r!f!'\L \tN ml = 
cells/ml 

~(> 2 do Average: ____ d __ \ --------
-----~-\~-r._\_t>_* ____ lnitial Density: #cells/ml+ 220 µl x 10 µl = 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

pH Temp (°C\ (•C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

-=i-.o Jb, i) dlf:o fJl/-:O a-5.J Ol"J,v v ,/ v- ..__...... 

1.0 a~,,0 l I I !_..../ v \/ \.._....--

=r .1 c;r' C> v v v 
1· .__/ 

i.;? 0(3.o v v ,__ 
~ I 

=!,'1 a.a.o 
11 

(/ J \....-- ..._,,,,,. 

=1.s (;)3. D 
;\ v-- 1/ ')__... \_./ 
I 

-,.q J~.-v ,\ 
' l ~ ' v t,.../ 

I ' 
'\./' 

EL d' Q?i.v 
1\ 

-1 Jr L---" 
._,,.,.-

t; "-,v \/' I/ 

Mt1 J\flu fil\q Ml:! Ml.1 ~\;\C\ MCI 'MO kJ\U '1\j\t) 

Initial control pH: Well 1: ____ .--,,_-t-"-. -'-,.--_v __ _ we112: 1-;o 
----'--'-----

b .~ Final control pH: Well 1: _____ 6_._'ls __ _ Well2: -------
Light intensity (lux~): ___ ._y_· '--, _,_\ _,,U'D~------ Date measured: 

'l r, . 

Thermometer T 
----~-

Instruments: pH meter ) Light meter ___ +----

Comments: 

Reviewed: Date reviewed: 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 
Sample ID: 

%(v/v) 
Concentration 

Control 

LCJ 

3,D 

fo.-o 

118 

J3.b 

1.\-1.>o 

°tl00Y 

Comments: 

Reviewed by: 

Pseudokirchnerie/la subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

\a}- [ t>cQ Start Date/Time: _ _.!Wvi._._';;,-1 '--~"'--;;:fC~i/ [r""-Q=-ft'--'-?i_._t>;;..,.11)-"----
___ l,.,_'lii=, o3.;:;...;-~lo=,_, ___ Termination Date: _ _.:...A1)y)U!'. -'-'-')\'--'~:;;...::;.,8..._/._.Fr-_,,P___,,\-.:t'_._. _,,?i..;;;.t--_lrii------

~;..,...'ll_12.,,_..;;..;&b'""'c1.:...r_,:vi_iq ____ ,, Test set up by: --~J ._.tl....._ __ · ---------
w 0 (? l(l ... "' 1- -Iv f\,U _Cl-l1-S 9-l_:)Pr=tci·P ,,_ 

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A ;!J-- V\i\ [) 
B d.q l 
c &::r 
D ~o 
E '?+ l 
F d& 
G .Qlo 
H ?JI 
A ?;? l 

I 
B ?J'.)-
c q't I 
D 1~ 
A lf S I 
B !.\-?; 
c '+i' I 
D tJ17 :I 

:1 

A 1f? 
B 1:¥ 
c 1"V 
D lo Ii) I 
A 101o 
B 110 
c l!t 
D Ila \ 
A \Ft 
B Id.lo 
c H?5 I 
D id-~ 
A I~ I 
B \'?Jt) 
c 1?io 
D i."hlf' I 
A ll4 
B 108 I c 114' \ 
D l1::>I "V 

Date Reviewed:_-"~--___ I q_·"-1 _7A_1'-r.._· ____ _ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 25-Apr-17 @ 1730h 
WO#: 170366 Termination Date/Time 28-Apr-17 @ 1730h 
Sample ID: Wl_BFWB_OUT_SP21 _201710424 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 1 Q4
) (x 104

) 

cell/ml 
Control A 34 34 33.0 mean 28.9 

B 29 29 28.0 SD 2.997022 
c 27 27 26.0 CV 10.36298 
D 30 30 29.0 
E 34 34 33.0 
F 28 28 27.0 
G 26 26 25.0 
H 31 31 30.0 

1.5 A 33 33 32.0 
B 32 32 31.0 
c 37 37 36.0 
D 38 38 37.0 

3 A 45 45 44.0 
B 43 43 42.0 
c 47 47 46.0 
D 50 50 49.0 

6 A 75 75 74.0 
B 72 72 71.0 
c 70 70 69.0 
D 65 65 64.0 

11.9 A 106 106 105.0 
B 110 110 109.0 
c 114 114 113.0 
D 112 112 111.0 

23.8 A 117 117 116.0 
B 126 126 125.0 
c 118 118 117.0 
D 123 123 122.0 

47.6 A 120 120 119.0 
B 135 135 134.0 
c 130 130 129.0 
D 134 134 133.0 

95.2 A 117 117 116.0 
B 108 108 107.0 
c 114 114 113.0 
D 101 101 100.0 

Date reviewed: __ ft..IU_==-""~-{ a_l-"-1 _jA)_l.f __ 

Version 1.1; Modified September28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 19-6916-9581 

Analyzed: 12 May-17 14:09 

Batch ID: 05-5616-7221 

Start Date: 25 Apr-17 17:30 

Ending Date: 28 Apr-17 17:30 

Duration: 72h 

Sample ID: · 09-1853-4142 

Sample Date: 24 Apr-17 09:00 

Receive Date: 25 Apr-17 09:00 

Sample Age: 32h (8 °C) 

Linear Interpolation Options 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

36BFB7FE 

Water Sample 

Teck Coal (TECK COAL) 

WL_BFWB_OUT_SP21_20170424_N 

Report Date: 

Test Code: 

12 May-17 14:10 (p 1 of 2) 

170366f I 13-6011-7135 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1110110 200 

Residual Analysis 

Attribute Method 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5. >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 28.88 
1.5 4 34 
3 4 45.25 
6 4 69.5 
11.9 4 109.5 
23.8 4 120 
47.6 4 128.8 
95.2 4 109 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 
0 Negative Control 33 28 

1.5 32 31 
3 44 42 

6 74 71 
11.9 105 109 
23.8 116 125 
47.6 119 134 
95.2 116 107 

000-469-187-2 

Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

0.5484 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

25 33 1.06 2.997 10.38% 0.0% 

31 37 1.472 2.944 8.66% -17.75% 
42 49 1.493 2.986 6.6% -56.71% 

64 . 74 2.102 4.203 6.05% -140.7% 
105 113 1.708 3.416 3.12% -279.2% 
116 125 2.121 4.243 3.54% -315.6% 
119 134 3.425 6.85 5.32% -345.9% 
100 116 3.536 7.071 6.49% -277.5% 

Rep 3 Rep4 Rep5 Rep6 Rep7 Reps 
26 29 33 27 25 30 

36 37 

46 49 

69 64 

113 111 

117 122 

129 133 

113 100 

CETIS™ v1.8.7.16 Analyst: __ _ 

~ 
~!) /qkt 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 19-6916-9581 Endpoint: Cell Yield 
Analyzed: 12 May-17 14:09 Analysis: Linear Interpolation (ICPIN) 

Graphics 

---
- ·-o 

~ 80 r---1---------------
~ .. 

I 

I 

; 
I 

c-o/o 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 14:10 (p 2 of 2) 

170366f I 13-6011-7135 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

~ 
fll-!111/rr 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 16-9780-9206 
Analyzed: 12 May-17 14:09 

Batch ID: 05-5616-7221 

Start Date: 25 Apr-17 17:30 

Ending Date: 28 Apr-17 17:30 

Duration: 72h 

Sample ID: 09-1853-4142 

Sample Date: 24 Apr-17 09:00 

Receive Date: 25 Apr-17 09:00 

Sample Age: 32h (8 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3* 
6* 
11.9* 
23.8* 
47.6* 
95.2* 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

36BFB7FE 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

WL_BFWB_OUT_SP21_20170424_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

1.891 2.526 6.846 10 0.1701 
6.042 2.526 6.846 10 <0.0001 
14.99 2.526 6.846 10 <0.0001 
29.75 2.526 6.846 10 <0.0001 
33.62 2.526 6.846 10 <0.0001 
36.85 2.526 6.846 10 <0.0001 
29.57 2.526 6.846 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.5484 

ANOVA Table 

Source Sum Squares Mean Square 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

Cell Yield Summary 

56445.93 
548.375 
56994.3 

Test 

8063.705 
19.58482 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

C-% Control Type Count Mean 
0 Negative Control 8 28.88 
1.5 4 34 
3 4 45.25 
6 4 69.5 
11.9 4 109.5 
23.8 4 120 
47.6 4 128.8 
95.2 4 109 

000-469-187-2 

Test Stat 

6.223 
0.9654 

95% LCL 

26.37 
29.32 
40.5 
62.81 
104.1 
113.2 
117.9 
97.75 

DF F Stat 

7 411.7 
28 
35 

Critical P-Value 

18.48 0.5139 
0.9166 0.3133 

95% UCL Median 

31.38 28.5 
38.68 34 
50 45 
76.19 70 
114.9 110 
126.8 119.5 
139.6 131 
120.3 110 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 14:10 (p 1 of 2) 

170366f 113-6011-7135 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

23.7% 1.5 3 2.121 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Significant Effect 
CDF Significant Effect 

CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% 

25 33 1.06 10.38% 
31 37 1.472 8.66% 
42 49 1.493 6.6% 
64 74 2.102 6.05% 
105 113 1.708 3.12% 
116 125 2.121 3.54% 
119 134 3.425 5.32% 
100 116 3.536 6.49% 

Analyst: __ _ 

TU 

66.67 

%Effect 

0.0% 
-17.75% 
-56.71% 
-140.7% 
-279.2% 
-315.6% 
-345.9% 
-277.5% 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 16-9780-9206 

Analyzed: 12 May-17 14:09 

Cell Yield Detail 

C-% Control Type Rep 1 

0 Negative Control 33 

1.5 32 

3 44 

6 74 

11.9 105 

23.8 116 

47.6 119 

95.2 116 

Graphics 

C·% 

000-469-187-2 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Rep2 Rep3 Rep4 Rep5 

28 26 29 33 

31 36 37 

42 46 49 

71 69 64 

109 113 111 

125 117 122 

134 129 133 

107 113 100 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 May-17 14:10 (p 2 of 2) 

170366f 113-6011-7135 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep6 Rep7 Rep8 

27 25 30 

Analyst: __ _ 



 
 

 

 
 
 

APPENDIX E – Chain-of-Custody Forms 



Pag~ lof I 

Teck 
COCID: I 20170424-0720 TURNAROUND TIME: RUSH: 

·- : c;.[.'. :· :;'. ·:<t:•• ':. :::":'. : ··1•:: 
Facility Name I Job# Line Creek Operation Lab Name Nautilus Environmental Report Format I Distribution Excel PDF EDD 

Project Manager Jay Jones Lab Contact Krysta Pearcy Email 1: jay.jones@teck.com x "" Email jay.jones@teck.com Email Krysta@NautilusEnvironmental.ca Email2: lim.chala@teck.com x x 
Address Box 2003 Address 8664 commerce Court Email 3: teckcoal@equisonline.com x x x 

15km North Hwy 43 Emai14: caitgood@teck.com : 

City Sparwood Province [BC City Burnaby Province BC 

Postal Code YOB 2GO Country I Canada Postal Code V5A4N7 Country Canada PO number 432106 
: : 

Phone Numbe1 250-425-6111 Phone Number 604-420-8773 

;1:4'[~t~tl:¥SJSJKE:<~JJJtsJ'f:p:·: ·- : : --· ::: :•:;:··:· .. 

.:-

0 
~ "' = <U "' i:: » 
(: ·;:: 

~ "' ~ 
-;:: .:. "' e "' '- "' c 

"" "' "'u "' i:: "' "" 0 s = ·~ :: c s c Oi ] s ,. s 0 

·a~ "' "' "' ·a ~ 
!: 

~ :;E ;;; Q. ~ '"O 
~~ "' "' e ·c ·;:: "'·-"' ::· "' "' ·- "' (.) 

"' _g ~ 
" :s .c "' 0 "' .:.: "' .c :s ""' i:: "' » "' " i:: " 0 

" ~ § ·,e i:: e i:: "' " ·o; "" ~ 
"O 
8 '.; ..,, c 

0 ·~ ~ "'! "' ~ Field N Time G=Grab #Of u i.. ·...: ..... ·g u 
"' ..,, ..i:" ..,, .E ..i: ~~ Sample ID Sample Location Matrix :i::: Date (24hr) C=Comp Cont. N :": ..,, "" t'-;;; "' 

..,, 
.... .... ..,, .... ..,, .... .... f"l ~ 

LC_LCDSSLCC WS_2017-04-24_N LC_LCDSSLCC ws N 24-Apr-17 15:20 G 8 )'I~ x x x x x x x (J~O 
LC_LC5_ WS_2017-04-24_N LC_LC5 ws N 24-Apr-17 14:17 G 5 : 1 x x x x ~-(J 
LC_FRDSDC_ WS_2017-04-25_N LC_FRDSDC ws N 24-Apr-17 12:49 G 5'J.i ~ x x x x 3,5"' 
LC_DC1_ WS_2017-04-25_N LC_DCl ws N 24-Apr-17 12:29 G 5-Kl x x x x 3, 0 
LC_DCDS_ WS_2017-04-25_N LC_DCDS ws N 24-Apr-17 10:38 G 511'21 

.:: x x x x 3. $ 
SO\'IY(J\e desc:rt~~Ol\ , ~~ 

1-'+ ~ c\ea.r' CO\O\tess' Oc\O tess b\O\Nt\ ~rtlcu Cites H~Sel\t 
~: 

rlr\ f I .-- -
s ~ s\\9~\t\y turl?\c\ CO\ Xl€S<;, OclOf\Q<;<;, bl- :>W\'\ \'Al tlCU\CI pn:·<;~n~. ~ '~ ~ ~ II" '-I t; (rj' ~ I e<,; <.....o .... 0 

:• 'Cj Ill> cg ~ f\ 1 ~ 0 • I\ ' 

Q C"\ 0 co , . 
!...!:: I I' !...!.:" t..r: ~ I \ ~ ....... - -· .. ''''':·~~·tt~~l':f<lJl:tifJ:l:{i\\'./~F'.JcfLlNiifW•11·:.· '; '~<'' ..... ·, \1\tt;t(":Zi). ; :~~z;rff~i1i!il~i:~J!.\'if,~;1\i. 

T Phillips/ NUPQU April 24, 2017 /~ Jri.t:r .. f11 p)) ~ 11wt)1£<b V AM 2S I !+r@ OC\. oOO -- I I v '-" , I ' n 

N7' /vtt.M.. ya,_)11tt'>n O-/o 

.u .. .... ;:;•.:zz•z• · :'!:0 ::\·:•x . .~: ~: 1:Cf.',\';Z'i •::f;. -··· ?~:: •>·~'' : ::;. · '':::•:;:::::z·::-z:t ;.•;:: ·•·i ;,: i'.si'ii•i: ih" 

Regular (default) X 
Sampler's Name Tyler Phillips Mobile# (250) 919-0965 

Priority (2-3 business days) - 50% surcharge 
Emergency ( 1 Business Day) - 100% surcharge 

Sampler's Signature Date/Time April24,2017 
For Emergency <1 Day, ASAP or Weekend - Contact ALS 



-
Page 1 of 

Teck 
COCID: I REGULAR RUSH: 20170424-Toxicity TURNAROUND TIME: 

r~~~~~~~-F-a-c1-·li_ty_N_am~e-/_J_ob-#-i-\VL~C~A-W_T_F~~~~~~~~~~~~~~~~~~~~-t-~~-L-a~b~N~am~e+N=a~u~til~u~sE=n~~=·ro=nm~e~nt=al~~~~~~t---.,,..,--t-R-ep-o-rt-D-e-l-iv-ery--cF-o-nn-a-ts~~~a1xcel PDF EDD :•. Project Manager Thomas Davidson Lab Contact Krysta Pearcy Email 1: thomas.davidson@teck.com 

Email 4: Chris.Stroich@teckcom 

Email Thomas.Davidson@teck.com Email Krysta@NautilusEnvrronmental.ca Email 2: teckcoal@equisonline.com 

Address 15 Km Nortb HWY 43 Address 8664 Commerce Court Email 3: teckwlclab@epcor.com 

City Sparwood Province I BC City Brunaby Province BC Email 5: colin.lynch@teck.com 
Postal Code VOB 2GO Country I Canada Postal Code V5A 4N7 Country Canada 

Samnle ID Samnle Location 
Field 

Matrix 

WL_BF\VB_OUT_SP21_20170424_N WL_BFWB_OUT_SP21 ws 

()reseN· · 

Reoular( default X 
Prioritv(2-3 business davs) - 50% surcharne 

Emeroencv !I Business Dav) - 100% surcharoe 
For Emeroencv<l Dav. ASAP or Weekend - Contact ALS 

Time 
Date (24hr) 

·.;N: 24-Apr-17 tflOU 

I .. · '. 

Sampler's Name 

Sampler's Signature 

G=Grab #Of 
C=Como Cont. 

G I~ 

'· l 
.ZSit?fl .. , 

'• 

l 

·B ~ 0 

•! 
~ j 

.g 

~ ~ 
~ !ii ~ l !ii l ~ 

~ l 
j ~ .. 

~ ~ 

~ ' ~ ~ ·~ ~ 

x x x x 

1~ ' rl- -· 
~ (J)" '--0 -<...Q 

~ ~ 'c;; ~ 
' ' u.: "' rt--....... - -

I ' -, I. 

Mobile# 

Dateffime 

~ <:;;) 

~ 
~ 

~,() 

'V t 



Teck 
COCID: I 20170424-1248 

Facility Name I Job# Fording River Operation 

Project Manager Neil MacDonald 

Email Neil.MacDonald@teck.com 

Address PO Box 100 

City Elkford Province IBC 

Postal Code VOB !HO Country I Canada 

Phone Number 1-250-865-5204 

O' 
~ 
" ('., 

'" ·~ 
~ 
"' ;:l 
0 

"O 

Field t;J Time N 

Sample ID Samole Location Matrix "' (24hr) ::i:: Date 

FR_FRCPl_Q_03042017_N (j) FR_FRCPl ws 2017/04/24 10:55 

FR_UFR1_'.Q_03042017_N {;i) FR_UFRl WS 
.. 

2017/04/24 09:14 

Page 1 of 

TU~AROUND TIME: 

\ Lab Name Nautilus Environmental 

iµib Contact 

/: Email 
Address 8664 Conuuerce Court 

I City Burnaby 

·Postal Code V5A 4N7 

Phone Number 604-420-8773 

G=G1:~b 
C=Cohm 

G.! 

Gf 

:. 

Ji 
#Of ~~

Cont. -~~. 

"' <J 

~ 
"' = :-:: 
;.., "' 
"'~ Q"' 

00 "' "'i:>.. 

~ 
~ 
"' "' i:>.. 

"' :s 
" Q 

u 
Q 
t'-

Province 

Country 

RUSH: 

Report Format I Distribution 

Email 1: Lee.Wilm@teck.com 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 

collected from the Line Creek Operations to meet requirements of the semi-annual toxicity 

testing program required under BC Ministry of Environment and Sustainability permit number 

106970 in the fourth quarter of 2017 are provided in the tables below.  

 

 

Sample and Test Type Information 

Sample IDs 
FR_UFR1*, GH_ER2*, LC_LCDSSLCC, LC_DC1, LC_FRDSDC, LC_DCDS, 

LC_LC5, WL_BFWB_OUT_SP21 

Sample collection dates October 2, 2017 

Sample receipt dates October 3, 2017 

Sample receipt temperatures Ranged from 7.8 to 9.0°C 

Test types 

Ceriodaphnia dubia survival and reproduction 

7-d rainbow trout (Oncorhynchus mykiss) embryo viability 

7-d Lemna minor growth inhibition 

72-h Pseudokirchneriella subcapitata growth inhibition  

*Reference site; conducted as a single concentration toxicity test for C. dubia, O. mykiss and P. subcapitata 
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Summary of Results 

CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, EC = Effective Concentration, N/A = Not Available 

Endpoint 

Point Estimate (with 95% CL) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 

Ceriodaphnia dubia       

Survival LC50 >100 >100 >100 >100 >100 >100 

Reproduction IC25 80.6 (39.1 – 100) >100 >100 >100 >100 61.3 (23.2 – 72.0) 

Reproduction IC50 >100 >100 >100 >100 >100 >100 

Oncorhynchus mykiss       

Embryo viability EC25 >100 >100 >100 67.8 (0.0 – 100) >100 94.7 (N/A – N/A) 

Embryo viability EC50 >100 >100 >100 >100 >100 >100 

Lemna minor       

Frond count IC25 65.2 (19.5 – 74.6) >97 71.8 (56.6 – 93.8) >97 87.1 (71.1 – 97.0) 21.4 (15.4 – 30.3) 

Frond count IC50 97.0 (68.4 – N/A) >97 >97 >97 >97 >97 

Dry weight IC25 77.7 (20.0 – 92.9) >97 90.9 (58.3 – N/A) >97 >97 >97 

Dry weight IC50 >97 >97 >97 >97 >97 >97 

Pseudokirchneriella subcapitata      

Growth IC25 >95.2 >95.2 >95.2 >95.2 >95.2 >95.2 

Growth IC50 >95.2 >95.2 >95.2 >95.2 >95.2 >95.2 
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1.0 INTRODUCTION 

 

Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on six samples collected from 

Line Creek Operations as part of a toxicity testing program required under BC Ministry of 

Environment and Sustainability permit number 106970, Section 5.2.  Test types included survival 

and reproduction of a cladoceran (Ceriodaphnia dubia), embryo development of rainbow trout 

(Oncorhynchus mykiss), growth of a freshwater plant (Lemna minor) and population growth of a 

unicellular green alga (Pseudokirchneriella subcapitata). The samples from Line Creek Operations 

were tested using serial dilutions of the sample using laboratory control water.  

 

In addition to the Line Creek Operations samples, samples collected from FR_UFR1 and GH_ER2 

were tested at full strength as site reference waters. FR_UFR1 and GH_ER2 are upstream 

reference locations that are not required as part of the Line Creek Operations testing program, 

but the data for these samples were included here as a basis for comparison to Line Creek 

Operations mine-influenced samples. These samples were tested with all of the species except 

for L. minor. 

 

The toxicity tests that were conducted on the samples are summarized in Table 1. The locations 

of Line Creek Operations sample sites are shown in Figure 1. Samples were transported in 20-L 

plastic containers in coolers containing ice packs. Samples were received at temperatures 

ranging from 7.8 to 9.0°C and were stored in the dark at 4  2C prior to testing.  

 

This report describes the results of the toxicity tests. Copies of laboratory data sheets and 

printouts of statistical analyses are provided in Appendices A through D. Results of analytical 

chemistry that was performed on the samples tested in this program have been uploaded to the 

BC Ministry of Environment and Sustainability web reporting system (EMS). Samples for water 

chemistry analysis were collected by Teck personnel at the same time the samples were 

collected for toxicity testing. The chain-of-custody forms are provided in Appendix E. 
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Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested 
Sample 

Collection Date 

FR_UFR1* 216777 
Fording River upstream 

of Henretta Creek 
C. dubia, O. mykiss, and  

P. subcapitata 
October 2, 2017 

GH_ER2* 200389 
Elk River upstream of 

Greenhill Operations 

C. dubia, O. mykiss, and  

P. subcapitata 
October 2, 2017 

LC_LCDSSLCC 297110 
Line Creek downstream 

of South Line Creek 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

October 2, 2017 

LC_DC1 288270 Dry Creek near mouth 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

October 2, 2017 

LC_FRDSDC 288272 

Fording River 

downstream of Dry 

Creek 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

October 2, 2017 

LC_DCDS 295210 
Dry Creek downstream 

of sedimentation ponds 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

October 2, 2017 

LC_LC5 200028 

Lower Fording River 

(downstream of Line 

Creek) 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

October 2, 2017 

WL_BFWB_OUT_SP21 291569 

West Line Creek Active 

Water Treatment 

Facility Effluent Outfall 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

October 2, 2017 

*Reference site, tested as a single concentration toxicity test. 
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Figure 1. Line Creek Operations chronic toxicity monitoring locations. 
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2.0 METHODS 

 

Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 

according to procedures described by Environment Canada protocols (2007a, 2007b and 2007c). 

The rainbow trout embryo viability test followed modified procedures described by Environment 

Canada (1998) and Canaria et al. (1999). Statistical analyses for the tests were performed using 

CETIS (Tidepool Scientific Software, 2013). 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 

Organism source In-house culture 

Organism age <24 hour old neonates, produced within a 12 hour window 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20-mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control/dilution water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity 

measured daily; hardness and alkalinity of undiluted sample 

measured at test initiation; survival and reproduction checked 

daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 

Statistical software CETIS Version 1.8.7 

Test endpoints Survival and reproduction 

Test acceptability criteria for controls 

≥80% survival; ≥15 young per surviving control producing 

three  broods; ≥60% of controls producing three or more 

broods; no ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3. Test conditions: rainbow trout (Oncorhynchus mykiss) embryo viability test. 

Test species Oncorhynchus mykiss 

Organism source Ted’s Trout (Campbell Lake), Little Fort, BC  

Organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration 7 days 

Test vessel 2-L plastic container 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations Five concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms 30 per replicate 

Control/dilution water Dechlorinated Metro Vancouver municipal tap water 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration Continuous gentle aeration 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity 

measured daily; hardness and alkalinity of undiluted sample 

measured at test initiation; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999) 

Statistical software CETIS Version 1.8.7 

Test endpoints Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate (SDS) 
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Table 4. Test conditions: Lemna minor growth inhibition test. 

Test species Lemna minor, strain CPCC# 490 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Centre, and originally isolated from Wainfleet, Stinking 

Barn, Niagara Peninsula, Ontario, Canada 

Organism age 7- to 10-day old culture 

Test type Static 

Test duration 7 days 

Test vessel 250-mL glass container 

Test volume 100 mL 

Test solution depth 4 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms Two 3-frond plants per replicate 

Control/dilution water 
Modified APHA media (deionized water plus 1% of each APHA 

stock solution A, B and C) 

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux  

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature, pH and 

conductivity measured in all concentrations at test initiation; 

dissolved oxygen of highest concentration measured at test 

initiation; temperature and pH measured at test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/37 

Statistical software CETIS Version 1.8.7 

Test endpoints Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride (KCl) 
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Table 5. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Center, and originally isolated from Nivelta River, 

Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature and pH 

measured at test initiation; pH of two control wells measured 

at test termination 

Test protocol Environment Canada (2007c), EPS 1/RM/25 

Statistical software CETIS Version 1.8.7 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 

when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 

 

 

 

 

 

 

 

 



 
 

  

WO# 171086-171089 Nautilus Environmental Company Inc. 9 

3.0 RESULTS 

 

Results of the toxicity tests and associated statistical analyses are provided in Appendices A 

through D, with the exception of data for FR_UFR1 and GH_ER2 (site reference waters) for C. 

dubia and P. subcapitata, which are reproduced here, but the raw data have been provided in a 

separate report (Nautilus Environmental, 2018).  The statistical analyses for samples FR_UFR1 

and GH_ER2 involved a comparison of performance in the site waters with the laboratory 

controls using a hypothesis test, since there were no dilutions tested for these samples. The 

results for all of the other samples are presented here on the basis of point estimates (e.g., IC25), 

since the data available for a range of test concentrations in these samples enabled statistical 

fitting of dose-response relationships. This approach is considered preferable to hypothesis 

testing in cases where the data allow.  Hypothesis tests were conducted for all samples in the P. 

subcapitata test to identify stimulation in cell growth relative to the control, as specified in the 

test method for this species.  

 

Results of the toxicity tests using C. dubia are provided in Table 6. There was no statistically 

significant difference in survival or reproduction for the site reference waters (FR_UFR1 and 

GH_ER2) relative to the laboratory control. There was no adverse effect on survival in the 

samples. An adverse effect on reproduction was observed in two samples; the IC25 values for 

LC_LCDSSLCC and WL_BFWB_OUT_SP21 were 80.6 and 61.3%, respectively. 

 

Results of the toxicity tests using O. mykiss are provided in Table 7. There was no statistically 

significant difference in embryo viability for the site reference waters (FR_UFR1 and GH_ER2) 

compared to the laboratory control.  An adverse effect on embryo viability was observed in two 

samples; the EC25 values for LC_DCDS and WL_BFWB_OUT were 67.8 and 94.7%, respectively. 

 

Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentration 

was 97% as a result of dilution associated with addition of nutrients, as required in the method. 

An adverse effect on frond count was observed in four samples; the IC25 values for 

LC_LCDSSLCC, LC_FRDSDC, LC_LC5 and WL_BFWB_OUT_SP21 were 65.2, 71.8, 87.1 and 21.4%, 

respectively. An adverse effect on dry weight was observed in two samples; the IC25 values for 

LC_LCDSSLCC and LC_FRDSDC were 77.7 and 90.9%, respectively. 

 

Results of the toxicity tests using P. subcapitata are provided in Table 9; the highest test 

concentration was 95.2% as a result of dilution associated with addition of nutrients, as required 

in the method. Growth enhancement was observed in all samples, including in the site reference 

waters (FR_UFR1 and GH_ER2); there was no statistically significant reduction in cell yield for the 

site reference waters relative to the laboratory control and the IC25 values for cell yield in the 
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samples were all >95.2%. This finding is not unusual, since the higher ionic strength associated 

with the site waters would be expected to stimulate cell growth of this species relative to the 

very low ionic strength associated with the laboratory control water. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

(% v/v) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 

Survival 

(%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

(%) 

Reproduction 

(Mean ± SD) 

Survival 

(%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 18.4 ± 2.4 100 18.4 ± 2.4 100 18.8 ± 4.0 80 15.2 ± 6.1 

1.56 NT NT NT NT 100 19.3 ± 5.2 100 14.8 ± 6.0 

3.12 NT NT NT NT 100 17.6 ± 3.7 100 17.6 ± 3.9 

6.25 NT NT NT NT 100 17.1 ± 5.3 90 15.8 ± 7.4 

12.5 NT NT NT NT 90 16.2 ± 5.2 100 17.0 ± 7.4 

25 NT NT NT NT 100 16.4 ± 5.4 100 15.3 ± 6.5 

50 NT NT NT NT 100 16.6 ± 5.7 100 17.9 ± 5.3 

100 100 18.7 ± 4.7 100 17.9 ± 2.9 100 12.3 ± 5.3 100 19.1 ± 5.5 

Test endpoint  

(% v/v) 

[with 95% CL] 

        

LC50 -- -- -- -- >100 -- >100 -- 

IC25 -- -- -- -- -- 80.6 (39.1 – 100) -- >100 

IC50 -- -- -- -- -- >100 -- >100 

NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration 
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Table 6 (continued). Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 90 15.5 ± 6.5  90 16.5 ± 4.9  100 18.9 ± 1.7  100 15.4 ± 3.7  

1.56 100 18.1 ± 4.7  90 17.4 ± 4.9  100 19.6 ± 2.3  90 15.6 ± 4.6  

3.12 100 16.7 ± 3.7 100 16.8 ± 5.7 100 18.8 ± 3.6 100 16.7 ± 2.4 

6.25 100 15.2 ± 4.3 100 17.2 ± 6.0 90 17.6 ± 6.6 100 16.9 ± 3.1 

12.5 90 18.7 ± 8.2 100 16.6 ± 6.1 80 16.3 ± 8.7 100 14.7 ± 3.7 

25 100 19.0 ± 3.4 100 16.5 ± 5.7 100 17.8 ± 3.2 100 13.5 ± 3.2 

50 90 14.2 ± 4.9 100 17.4 ± 4.8 100 17.2 ± 3.3 100 13.4 ± 3.5 

100 100 15.0 ± 3.0 100 16.0 ± 4.7 100 16.9 ± 4.5 100 9.0 ± 3.1 

Test endpoint  

(% v/v) 

[with 95% CL] 

        

LC50 >100 -- >100 -- >100 -- >100 -- 

IC25 -- >100 -- >100 -- >100 -- 61.3 (23.2 – 72.0) 

IC50 -- >100 -- >100 -- >100 -- >100 

SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration 
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Table 7. Results: rainbow trout (Oncorhynchus mykiss) embryo viability test. 

Concentration 

(% v/v) 

Embryo Viability (%)  

(Mean ± SD) 

FR_UFR1 GH_ER2 LC_LCDSSCLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_21 

Laboratory Control 90.0 ± 8.6 90.0 ± 8.6 90.8 ± 16.2 91.7 ± 12.6 90.8 ± 16.2 94.2 ± 7.4 90.0 ± 6.1 87.5 ± 9.6 

6.25 NT NT 95.0 ± 10.0 94.2 ± 7.9 85.0 ± 14.5 87.2 ± 12.5 87.5 ± 7.4 90.8 ± 5.0 

12.5 NT NT 94.2 ± 7.9 93.3 ± 13.3 95.0 ± 7.9 91.7 ± 4.3 93.2 ± 9.8 90.0 ± 13.3 

25 NT NT 92.5 ± 10.7 88.3 ± 16.7 89.2 ± 11.0 81.7 ± 15.0 85.8 ± 7.9 89.2 ± 11.0 

50 NT NT 93.3 ± 7.2 83.2 ± 12.4 85.0 ± 4.3 79.2 ± 9.6 84.6 ± 7.2 85.0 ± 7.9 

100 85.0 ± 12.5 89.2 ± 9.2 93.3 ± 13.3 86.1 ± 15.4 89.2 ± 14.2 58.1 ± 21.3 88.3 ± 8.8 64.2 ± 18.1 

Test endpoint 

 (% v/v) 

[with 95% CL] 

        

EC25 -- -- >100 >100 >100 
67.8 (0.0 – 

100) 
>100 94.7 (N/A – N/A) 

EC50 -- -- >100 >100 >100 >100 >100 >100 

NT = Not Tested, SD = Standard Deviation, EC = Effective Concentration 
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 

(% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Fronds 

(Mean ± SD)  

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 73.0 ± 13.3 6.9 ± 1.3  75.2 ± 17.1 6.2 ± 1.6  64.0 ± 6.3 6.3 ± 0.3  

1.5 81.5 ± 11.1† 7.5 ± 0.7† 69.0 ± 9.4 6.0 ± 0.7 78.2 ± 13.2† 7.2 ± 1.2 

3.0 77.0 ± 7.9† 7.3 ± 0.4† 55.0 ± 6.2 5.0 ± 0.4 68.2 ± 7.8† 6.2 ± 0.8 

6.1 72.8 ± 11.3 6.7 ± 0.8† 66.0 ± 11.2 6.1 ± 1.0 59.8 ± 5.7 5.9 ± 0.8 

12.1 81.2 ± 9.0 7.5 ± 1.0† 65.5 ± 21.0 6.1 ± 1.6 73.5 ± 15.6† 6.6 ± 1.2 

24.2 90.5 ± 13.9 7.7 ± 0.7† 70.2 ± 11.9 6.5 ± 1.1 61.5 ± 11.1 6.1 ± 1.4 

48.5 68.2 ± 22.8 6.3 ± 1.4 61.0 ± 9.2 5.4 ± 1.5 73.5 ± 14.0† 7.1 ± 1.1 

97 36.5 ± 7.9 4.7 ± 0.2 54.5 ± 10.0 5.0 ± 0.8 37.0 ± 8.2 4.9 ± 0.6 

Test endpoint 

 (% v/v) 

[with 95% CL] 

      

IC25 65.2 (19.5 – 74.6) 77.7 (20.0 – 92.9) >97 >97 71.8 (56.6 – 93.8) 90.9 (58.3 – N/A) 

IC50 97.0 (68.4 – N/A) >97 >97 >97 >97 >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration, N/A = Not Available 

† The data did not fit the hormesis regression model, therefore the number of fronds/dry weight was adjusted to that of the control value and analyzed using linear 

interpolation 
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Table 8 (continued). Results: Lemna minor growth inhibition test. 

Concentration 

(% v/v) 

LC_DCDS LC_LC5          WL_BFWB_OUT_SP21 

Fronds 

(Mean ± SD)  

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 82.5 ± 10.4 7.0 ± 0.7  64.2 ± 4.5 6.5 ± 0.6  85.5 ± 7.2 7.4 ± 1.0  

1.5 80.5 ± 7.7 6.8 ± 0.8 68.8 ± 6.2 7.4 ± 1.3 88.8 ± 11.5 7.7 ± 1.0 

3.0 77.8 ± 18.6 6.9 ± 1.4 68.0 ± 12.4  6.5 ± 1.0  94.0 ± 13.9 7.6 ± 1.6 

6.1 82.8 ± 13.8 6.8 ± 0.9 67.8 ± 16.1 6.8 ± 1.7  78.2 ± 19.3 6.9 ± 1.5 

12.1 81.5 ± 15.0 7.0 ± 1.3 66.0 ± 10.1 6.5 ± 0.9  77.0 ± 7.3 6.8 ± 0.6 

24.2 69.0 ± 15.1 6.2 ± 1.0 73.0 ± 9.8 7.2 ± 0.9  62.2 ± 6.3 6.0 ± 0.1 

48.5 70.5 ± 20.4 6.1 ± 1.5  70.5 ± 12.3 7.0 ± 1.4 48.5 ± 6.6 5.5 ± 0.6 

97 66.5 ± 12.8 6.4 ± 0.9 42.8 ± 4.1 5.5 ± 0.6 45.0 ± 2.9 5.8 ± 0.6 

Test endpoint 

 (% v/v) 

[with 95% CL] 

      

IC25 >97 >97 87.1 (71.1 – 97) >97 21.4 (15.4 – 30.3) >97 

IC50 >97 >97 >97 >97 >97 >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration 
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 

(% v/v) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Laboratory Control 29.2 ± 1.8  -- 29.2 ± 1.8  -- 28.5 ± 1.9  -- 28.8 ± 1.3 -- 

1.5 NT  NT  NT  NT  30.2 ± 2.6  6.1 31.8 ± 2.6  10.4 

3.0 NT NT NT NT 30.5 ± 3.1 7.0 31.8 ± 2.4  10.4 

6.0 NT NT NT NT 32.5 ± 2.1 14.0 39.8 ± 4.6 * 38.3 

11.9 NT NT NT NT 48.0 ± 3.4 * 68.4 48.8 ± 1.7 * 69.6 

23.8 NT NT NT NT 76.5 ± 5.3 * 168.4 93.0 ± 3.9 * 223.5 

47.6 NT NT NT NT 88.0 ± 3.2 * 208.8 107.3 ± 4.1 * 273.0 

95.2 108.1 ± 7.4 * 296.7 109.6 ± 8.2 * 274.8 103.0 ± 2.9 * 261.4 114.8 ± 5.6 * 299.1 

Test endpoint 

 (% v/v) 
        

IC25 -- -- -- -- >95.2 -- >95.2 -- 

IC50 -- -- -- -- >95.2 -- >95.2 -- 

NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 

*Result was significantly greater than the laboratory control 
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Table 9 (continued). Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 

(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Laboratory Control 28.6 ± 2.0  -- 30.2 ± 2.5  -- 28.4 ± 1.8  -- 29.0 ± 1.7  -- 

1.5 31.0 ± 1.4  8.3 29.8 ± 1.7  -- 28.5 ± 1.3  0.4 34.8 ± 2.5 * 19.8 

3.0 41.0 ± 3.7 * 43.2 33.2 ± 1.9  9.9 29.5 ± 2.1  4.0 37.8 ± 2.8 * 30.2 

6.0 47.0 ± 3.2 * 64.2 34.5 ± 2.4 14.0 42.5 ± 3.7 * 49.8 44.0 ± 4.2 * 51.7 

11.9 64.5 ± 4.4 * 125.3 48.2 ± 2.2 * 59.5 68.0 ± 6.1 * 139.6 72.0 ± 3.7 * 148.3 

23.8 96.2 ± 5.9 * 236.2 83.2 ± 4.2 * 175.2 94.8 ± 4.3 * 233.9 86.8 ± 3.6 * 199.1 

47.6 107.5 ± 7.4 * 275.5 104.3 ± 4.3 * 244.6 110.8 ± 3.4 * 290.3 95.8 ± 3.8 * 230.2 

95.2 107.0 ± 7.9 * 273.8 123.0 ± 4.1 * 306.6 112.8 ± 5.0 * 297.4 50.8 ± 2.8 * 75.0 

Test endpoint 

 (% v/v) 
        

IC25 >95.2 -- >95.2 -- >95.2 -- >95.2 -- 

IC50 >95.2 -- >95.2 -- >95.2 -- >95.2 -- 

SD = Standard Deviation, IC = Inhibition Concentration 

*Result was significantly greater than the laboratory control 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the Environment Canada protocols. The tests met all control acceptability 

criteria and water quality parameters remained within the ranges specified in the protocols 

throughout the tests. Uncertainty associated with these tests is best described by the standard 

deviations around the means. 

 

The eggs in the rainbow trout embryo test were exposed using a blocked design (i.e., eggs from 

one fish was used for replicate A of each test concentration, eggs from the second fish for 

replicate B, and so on); this approach deviates from the Environment Canada test method, which 

indicates that the eggs should be pooled prior to testing. This modification was considered 

appropriate because it reduces the risk of non-viable eggs affecting the test results, since if one 

of the batches of eggs was not viable, the data for that replicate could be excluded during 

statistical analysis. There were no other deviations from the test methodologies. 

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 10. Results for these tests fell within the acceptable range for organism performance of 

mean and two standard deviations, based on historical results obtained by the laboratory with 

these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 

reference toxicant tests were performed under the same conditions as those used for the 

samples. 
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Table 10. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

(%) 
Test Date 

C. dubia 
Survival (LC50): 2.1 g/L NaCl 2.0 (1.8 – 2.3) 6 

October 4, 2017 
Reproduction (IC50): 1.9 g/L NaCl 1.5 (1.0 – 2.1) 20 

O. mykiss Viability (EC50): 4.6 mg/L SDS 4.2 (2.0– 8.8) 45 October 5, 2017 

L. minor Number of fronds (IC50): 3.8 g/L KCl 3.7 (3.0 – 4.6) 11 
September 29, 

2017 

P. subcapitata Growth (IC50): 34.9 µg/L Zn 32.8 (26.5 – 40.5) 11 
September 22, 

2017 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 

Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 

























































































 
 

 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 





















































































 
 

 

APPENDIX C – Lemna minor Toxicity Test Data 















































































































































 
 

 

 

 

 

 

APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: Start Date: ---"!J-"c'-'-+_'+!././..1..1:ci-'------
Work Order No.: Set up by: ___ __,I'"."''~+'------

Sample Information: 

Sample ID: '-C-LC.()SSU:L _L0!.. .. )co11- 10·0) __ ,.J 
Sample Date: 0 J-.. 2/ P, 
Date Received: DC{? /13 
Sample Volume: £yJ;o\.... 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC\bl 
Stock Solution ID: 

Date Initiated: 
I . 

72-h IC50 (95% CL): 
. . ~ '·· ·, ' " 

72-h IC59J~eference Toxicant Mean and Range: 3;i :t {;zb .S-4<~.-s)..v3JL 1:11 CV(%): --~/ ~I ___ _ 

AIQal Growth 

IC25 %1vM 195% CL\ 
~ng d-/~t . ·' 

IC50 %(v/v) (95% CL) /CJ!1.ef 

Reviewed by: Date reviewed: 

Versioh 1".-1),M'odified October 21, 2014 Nautilus Environmental Company Inc. 
"; k.•.f./' . 



Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

lee\( Co cJ setup by: 

LC_ ~i'.OsS:u?C-WS.lul't-10-Cl r-l 
l-=J-10~) 

Test Date/Time: 

CER#: 

Test Species: Pseudokirchnerie/la subcapitata 

Culture Date: Age of Culture: i? cl Culture Health: 

Culture Count: 1 3":/q 2 3 4-'? Average: 3~o Culture Cell Density {c1): 

v1 = 220,000 cells/ml x \DO ml 

(c1) ? ;;p !<ID''- cells/ml 

Time Zero Counts: JI 2 d~ Average: _____ 2'.c.l_,_,S=---------

No. of Cells/ml: _ _:_J...:i.:..' '?-'-'X-'\c:G:_'t;... _______ Initial Density: .::#_::co:;el::::l•i:::m::::L.:..+.=22:::0-"µ"-L "-x .:.:1 o:.<µ:::L_= __ 9--'-''.:\'--1"'6_n"'0\ \:> J 1JJ L 
Concentration Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
0/o{v/v) pH Temp (°C) ("C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control b ., 

' ;>; d3.o alt:o c2'tv 21\:v J'f.'0 ,/ .....-- v v 
LI? L3 i):>p I I ,/ 1/ v v 
") ·-' ::;.v b ~ ;;3,;:;; I v v ._,,/ v 

b.O b.9 &13.'0 
I i i/ I v v v 
I I 

I\. °i '::\ ..., 
' ') OB-''- I I v \/ v v 

~.3 s ~.=t ,)3 D ! \ I v v v v 
I 

' 

2-. 1 
I \/' Lt7 b Q.?>.'=' i v v I V' 

°!:s. 0- f\ 0, J:Ju ¥ ',, '\.. ·J,, -,,/ v v \/ 2J' ' 
'J 

. 

Initials w\t1 Ii\ \:..1 Mt1 Mtl Mef MCI l\A ti h'\\..-1 Mt1 l'V1t1 

Initial control pH: Well 1: _____ b,. . ...::::.~~---- "'_o Well 2: ____ v __ o __ 

Final control pH: Well 1: ____ __;b:_'_C\.:_ __ _ we11 2: ____ b_._a_l _ 

Light intensity (lux'-'):'--___ ._'t'-.l..l l)"~"v'------- Date measured: 

lL' Thermometer: __ 'T.:__ Light meter: --'--- pH meter/probe: _l_. _i_l _ 

Comments: 

Reviewed: Date reviewed: ___ A/i...:...:('J_·_'.:2._,__/Q _ _c./_1" __ 

Version 1.3; Issued Ju!y 19, 2017 

Nautilus Environmental Company !nc. 



Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: I-cc\( Start Datemme: __ _,O"'ct""'' _'t""/+l::r.._,,,@,..,.' _,lx""·~_,o_,o-'I~' ------
Work Order#: 11 \ o'ilJ Termination Date: ---'D"-'c::.J:±'-::r,_,/_.1 .... =t.,,V._.1""'a~"'-''v-'"f-''1 _____ _ 
Sample ID: LC-l{',O§LCLvJ'S..:>oii-1~0,,jf est set up by: ----'l\J\"""-tl"-----------

%1v/v) 
Concentration Rep Count 1 Count 2 Count3 Count4 Comments Initials 

Control A _,o t~L1 
B 2% l 

c ';)'Ci ( 
D J::r ' I 
E i '8 i 
F 30 I 
G 29 I 
H 3\ ' I 

A ,;iq I 

B 3'5 I 

' -i:j c ;;' I 
D 3v 
A :23 ' 

3,;:, B 30 
c 3':J ' 

D ::, tJ 

A 3+ ' 

~ "" 
B '.?I ' c 31.o 
D ~:3 ' 

A 1?3 
11, 1 B '+~ 

c \;:j<> 
• 

D 'ts 
A );C-

.)3-8 B 'tD : 
c 'l\l ' 

D ~o 
' 

A C)o ': 

tft,\:. B Sb 
c s-.,-
D ''13 
A IDI ' 

gCi-a- B JD8 
c io:; I 

D l<>t ', I ',.I, 

Comments: 

Reviewed by: Date Reviewed: fl6"i -7-, -zl>1 '.( 
------~--~-----

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 4-0ct-17 @ 1200h 

WO#: 171087 Termination Date/Time 7-0ct-17 @ 1200h 

Sample ID: lC_lCDSSlCC_ WS_2017-10-02_N 
Initial Cell Density: 9773 cell/ml 215000 

0.22 
0.01 

Concentration Rep Count 1 Count2 Count 3 Count 4 Mean Cell Yield 9772.727 

%(v/v) (X 104
) (x 104

) (x 104
) (x 104

) (x 104
) (X 104

) 

cell/ml 

Control A 30 30 29.0 mean 28.5 

B 28 28 27.0 SD 1.927248 

c 33 33 32.0 CV 6.756886 

D 27 27 26.0 

E 28 28 27.0 

F 30 30 29.0 

G 29 29 28.0 

H 31 31 30.0 

1.5 A 29 29 28.0 
B 35 35 34.0 

c 31 31 30.0 
D 30 30 29.0 

3 A 28 28 27.0 

B 33 33 32.0 

c 35 35 34.0 

D 30 30 29.0 

6 A 34 34 33.0 
B 31 31 30.0 
c 36 36 35.0 
D 33 33 32.0 

11.9 A 53 53 52.0 
B 48 48 47.0 

c 50 50 49.0 
D 45 45 44.0 

23.8 A 82 82 81.0 
B 70 70 69.0 
c 78 78 77.0 
D 80 80 79.0 

47.6 A 90 90 89.0 
B 86 86 85.0 
c 87 87 86.0 
D 93 93 92.0 

95.2 A 101 101 100.0 
B 108 108 107.0 
c 103 103 102.0 
D 104 104 103.0 

Date reviewed: N o-1 . 3 "71>1-::r 
~~--'-~~-'-~~~~~ 

Version 1. 1; Mcidified-September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-9087-4973 
Analyzed: 260ct-1721:16 

Batch ID: 03-4611-1355 

Start Date:. 04 Oct-1712:00 

Ending Date: 07 Oct-17 12:00 

Duration: 72h. 

Sample ID: 14-4545-9701 

Sample Date: 02 Oct-17 09:14 

Receive Date: 03 Oct-17 12:20 

Sample Age: 51 h (8.2 °C) 

Linear Interpolation Options 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

Source: 

Station: 

In-House Culture 

5627F6F5 

Water Sample 

Teck Coal (TECK COAL) 

LC_LCDSSLCC_WS_2017-10-02_N 

Report Date: 

Test Code: 

26 Oct-17 21:16 (p 1 of 2) 

171087a 117-2274-8091 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 
Age: 5d 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear " 1816117 200 Yes Two-Point Interpolation 

Residual Analysis 

Attribute _ .. ,IVlethod Test Stat Critical P-Value Decision(a:5%) 
Control Trend .Ma~n-Kendall Trend 0.9061 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 >95.2 NIA NIA <1.05 NA NA 
IC10 >95.2 .·NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2. NIA NIA <1.05 NA NA 

>95.2 
.·,,,_, 

IC25 .. NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
IC50 >95.2 'NIA NIA <1.05 NA NA 

Cell Yield Sumn.i~ry ... Calculated Variate 

C-% Control Type . Count Mean Min Max Std Err Std Dev CV% %Effect 
0 -Negative Control 8 28.5 26 32 0.6814 1.927 6.76% 0.0% 
1.5 4 30.25 28 34 1.315 2.63 8.69% -6.14o/o 
3 4 30.5 27 34 1.555 3.109 10.19% -7.02o/o 
6 ·; i. 

4 32.5 30 35 1.041 2.082 6.41% -14.04o/o 
11.9 4 48· 44 52 1.683 3.367 7.01% -68.42% 
23.8 ::: 4 76.5 69 81 2.63 5.26 6.88% -168.4% 
47.6 4 88 85 92 1.581 3.162 3.59% -208.8% 
95.2 4 . 1_03 100 . 107 1.472 2.944 2.86% -261.4% 

Cell Yield Detail ' 

C-% ·con-ttOi: .. TYPe Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 
0 :- .NeQ~tTve control 29 27 32 26 27 29 28 30 
1.5 

··-. __ ,,,,. 
28 34 30 29 

3 .. ·"' 27 32 34. 29 
6 33 30 35 32 
11.9 52 47 49 44 
23.8 81 69 77 79 
47.6 89 85 86 92 
95.2 100 107 102 103 

000-469-187-1. CETIS'" v1.8.7.16 



CETIS Analytical Report 

EC Alga Growth .lnh.ibition Test 

Analysis ID: \l"5'9087'4973 
Analyzed: · · · ·26.0.ct-17 21:16 

Endpoint: Cell Yield 

Analysis: Linear lnte~polation (ICP!N) 

Graphics 

,. 
---

• ..-
; 

,. 

000-469-187' 1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

26 Oct-17 21:16 (p 2 of 2) 

171087a 117-2274-8091 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

~ 
\ .. 

Analyst: J:.J•.t:l fl/ o\l '3 J rr 
QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-4332-1934 Endpoint: Cell Yield 

Analyzed: 26 Oct-17 21:16 Analysis: Parametric-Control vs Treatments 

Batch ID: 03-4611-1355 Test Type: Cell Growth 

Start Date: 04 Oct-1712:00 Protocol: EC/EPS 1/RM/25 

Ending Date: 07 Oct-1712:00 Species: Pseudokirchneriella subcapitata 

Duration: 72h Source: In-House Culture 

Sample ID: 14-4545-9701 Code: 5627F6F5 

Sample Date: 02 Oct-17 09:14 Material: Water Sam pie 
Receive Date: 03 Oct-1712:20 Source: Teck Coal (TECK COAL) 

Sample Age: 51h (8.2 °C) Station: LC_ LCDSSLCC _ WS _2017-10-02_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C<T NA NA 

Dunnett Multiple Comparison Test 

Control VS C-% Test Stat Critical MSD OF P-Value 

Negative Control 1.5 0.9347 2.526 4.73 10 0.5843 

3 1.068 2.526 4.73 10 0.5167 

6 2.136 2.526 4.73 10 0.1095 
11.9• 10.41 2.526 4.73 10 <0.0001 
23.8. 25.64 2.5;>6 4.73 10 <0.0001 

47.6* 31.78 2.526 4.73 10 <0.0001 
95.2· 39.79 2.526 4.73 10 <0.0001 

. -j 

Auxiliary Tests 

Attribute ··:·Test Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.9061 

ANOVA Table 

Source ,:,_ ... Sum S~uares Mea11 Square . OF F Stat 
Between 2l731 391')1.572 7 423.8 
Error (_)} '.·261.75 9.348214 28 
Total 27992.75 35 

Distributiotla.1 T~Sts. 

Attribute ·Test Test Stat Critical P-Value 
Variances _ Bartlett Equality of Variance 5.163 18.48 0.6401 
Distripution , , .Shapiro-Wilk W Normality 0.9637 0.9166 0.2783 

Cell Yield S~l!Jmary 

C-o/o ,.Control Type Count Mean 95% LCL 95% UCL Median 
0 Negative Control 8 28.5 26.89 30.11 28.5 
1.5 

... ·, '· 
4 30.25 26.07 34.43 29.5 

3 4 30.5 25.5.5 35.45 30.5 
6 4 32.5 29.19 35.81 32.5 
11.9 4 48 42.64 53.36 48 
23.8 4 76.5 68.13 84.87 78 
47.6 4 88 82.97 93.03 87.5 
95.2 4 103 98.32 107.7 102.5 

~·. ' 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

260ct-1721:16(p1of2) 

171087a 117-2274-8091 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 
Age: 5d 

Client: Teck Coal 
Project: 

PMSD NOEL LOEL TOEL 

16.6% 6 11.9 8.45 

P-Type Decision(a:5%) 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 

Decision(a:S°!o) 
Non-significant Trend in Controls 

P-Value Decision(a:5%} 
<0.0001 Significant Effect 

Decision(a:1%} 
Equal Variances 
Normal Distribution 

Min Max Std Err CV0/o 
26 32 0.6814 6.76% 
28 34 1.315 8.69% 
27 34 1.555 10.19% 
30 35 1.041 6.41°Ai 
44 52 1.683 7.01% 
69 81 2.63 6.88% 
85 92 1.581 3.59% 
100 107 1.472 2.86°/o 

Analyst: '\\)\\:'.\ 

TU 
16.67 

0/oEffect 
0.0% 
-6.14% 
-7.02% 
-14.04% 
-68.42% 
-168.4% 
-208.8% 

-261.4°/o 

~ 
ND1·?}t'J.. 

QA: 'J 



CETIS Analytical Report 

EC Alga Gr~Wth i"~hibition Test 

Analysis ID: ·o&-43.32-1934 Endpoint: Cell Yield 
Analyzed: 26 0ci'17 21:16 Analysi~: Parametric-Control vs Treatments 

Cell Yield Detail,-

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 
0 Negatiye Co.ntrol 29 27 32 26 27 
1.5 28 34 30 29 

3 27 32 34 29 

6 33 30 35 32 

11.9 52 47 49 44 
23.8 81 69 77 79 

47.6 89 85 86 92 
95.2 100 107 102 103 

Graphics 

'" 

•• GN "·' •.. "' 

000-469-187-1 CETIS'M v1.8.7.16 

• 

Report Date: 
Test Code: 

26 Oct-17 21:16 (p 2 of 2) 

171087a J 17-2274-8091 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep6 

29 

• 
• • 

., .. 

Rep7 

28 

Rep8 

30 

•••• • .. 

Analyst: M.\:l 

• 

~ 
N~ -~Jrr 

QA: __ _ 



Pseudokirchnerie//a subcapitata Summary Sheet 

Client: Start Date: _ _..1Pu.CcLf..J't.L/ fto_ ___ _ 
Work Order No.: Set up by: ___ .JL!.k· ::1+-----

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 
I • 

3'tCJ(3dt1-3'J-o) AJ5/Lffi 
:,,i: 

· 72-h J9!j9J??;{<> CL): 

. 72-h.!ft59,~.\lfe[ence Toxicant Mean and Range: 3;).g (J.b S-'40.'7)..i,,~}L in cv (%): ----'-l_cl ___ _ 

Tesl.B.!"s.ults.; . 

IC25 %1v/v\ (95% CU 

IC50 %1v/vl 195% CU 

Revie~e'a'~~: · • · 

Versioh i:~i·Nlieffifi~d October 21, 2014 
;;"f~;:,;Jii·1~~,f :· . . 

Alaal Growth 

)CiG,ef 

1citJ.r 

Date reviewed: 

Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

\t'Ck C00J Setup by: 

lCDC-\ _w:;_::io1")-ltH'.ll-N 

13 \O~ ::.\-

Test Date/Time: 

CER#: 

Dl-f 't/1JGJ J;)t\:Jh 
11--

Test Species: Pseudokirchneriefla subcapitata 

Age of Culture: _S~J __ culture Health: 

Average: ;;)5'.f) Culture Cell Density (c1}: 

v1 = 220,000 cells/ml x I LP ml 

(c1) -;; lJ" x \D'r cells/ml 

Time Zero Counts: Ol \ 2 ;>d- Average: ---~d=l~F.L-________ _ 

No. of Cellslml: " 1· ,"'-· v fD'+ ---~"'~-'~!' __ , ______ Initial Density: # ce11stmL + 220 µL x 10 µL = lt:\'.t5 re\ \5 i111/__, 

Concentration Water Quality 

%(v/v} pH Temp (°C) 

Oh Oh Oh 
Control \i , i :J3.o &'t.'J 

1S b.9 f'.;13 0 

Jo =j.I) ~:o 

b,o 1-. I J?o 

I 1-C\ :::i.+ ()'!J.D 

~.B =f .\o ~.v 

cft.b 8.1 ;;J3,o 

g1:;.o- 6 ,'j ,;p,,o 
-~ 

Initials Mt! IJ\tl Mh 
' 

Initial control pH: Well1: b2 

Final control pH: Well 1: 6 'l 
Light intensity (lux): '31to 

Thermometer: y- Light meter: 

Comments: 

Reviewed: 

Version 1.3; Issued July 19, 2017 

Incubator Temperature 
Microplates rotated 2X per day? 

('C) 

24 h 48 h 72 h Oh 24 h 48 h 72 h 

::) lj-:o ~'l:"" Jl\:"' v- _,/ 
___. ..__/ 

\ I v ._,-' v ~ 

\./ 
.._/ \./ \_/ 

'-"' v v \./' 
I 

L/ v '\../ v 
\..-" \,/' ........ 'V 

i ~ v \_/ v 
...... --- ,[.. ,/ ,/ v v 

Mr1 Mtl Mt:l ~Ab 1\11 ti n~(:7 ML1 

Well2: b -~ 
Well2: 1v.9 

Date measured: Oc.-\- 't-fl:t 

pH meter/probe: _I _,_I_ 

Nfr'I , ', ......... ,'.:!Date reviewed: __ _,_'-'..v __ r_,_ __ ,,.v_.:_f 

Nautilus Environmental Company Inc. 



Client: 

Work Order#: 
Sample ID: 

%rvM 
Concentration 

Control 

I, 11 

3 \) 

bo 

ll.9 

977,9 

lfi-,l 

qt,,? 

Comments: 

Reviewed by: 

Pseudokirchneriefla subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

leek t<>CJ Start Date!Time: ---""/06"'"±1-'t-1-'-'-'1-+T.1..,@___,,i~:;....;::.'"'"""'h-'-----
1] I~ l Termination Date: ------"'D"'Ci-L--'-tL/L.G-c....::.CJ_ .. _,.ld._"0::..· c:;"-', hLL-----

L<'C...DeJ _wS.-2c H -iD-D.2....-lTest set up by: __ _:.f\>:...c\t::::;-:I,__ _________ _ 

Ren Count 1 Count 2 Count 3 Count4 Comments Initials 
A 1C\ i1A l::f 
B ;?o 

' c 11 I 
D J"i l 
E 3'.J.. \ 
F ?,o I 
G .2.'i \ 
H :i 'IJ I 
A ?Vi I 
B ~\ I 

[ 

c ;;\o I 
I 

Qt:] ' D I 
' 

A ::it 
B ?.\o .i 

c ?, ) [ 

D 11 

A ?'1 I 
B 't?-' 

' c 4o I 
D 4-b i 

A l\-'il ' 

B tje 
c i=,d ' 

D irq 
A 2ll ! 

I 

B q~ l 
c Cj?; I 

' 
D Orio ' 

i 

A Ioli [ 

i 
B 108 ' 

c lo?, 
D II? 
A 121 . 

B I I 'ii ' c orll 

D lib 'J 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchnerie//a subcapitata Algal Counts 

Client: Teck Coal Start DateiTime: 4-0ct-17 @ 1205h 

WO#: 171087 Termination Date/Time 7-0ct-17 @ 1205h 

Sample ID: lC_DC1_WS_2017-10-02_N 
Initial Cell Density: 9773 cell/ml 215000 

0.22 
0.01 

Concentration Rep Count 1 Count2 Count 3 Count4 Mean Cell Yield 9772.727 

%(v/v) (x 10
4

) (x 10
4

) (x 104
) (x 10

4
) (x 10

4
) (x 104

) 

cell/ml 

Control A 29 29 28.0 mean 28.8 

B 30 30 29.0 SD 1.28174 

c 31 31 30.0 CV 4.454704 

D 29 29 28.0 

E 32 32 31.0 

F 30 30 29.0 

G 29 29 28.0 

H 28 28 27.0 

1.5 A 35 35 34.0 

B 31 31 30.0 

c 30 30 29.0 

D 35 35 34.0 

3 A 31 31 30.0 

B 36 36 35.0 

c 31 31 30.0 

D 33 33 32.0 

6 A 35 35 34.0 

B 42 42 41.0 

c 40 40 39.0 

D 46 46 45.0 

11.9 A 48 48 47.0 

B 50 50 49.0 

c 52 52 51.0 

D 49 49 48.0 

23.8 A 89 89 88.0 

B 98 98 97.0 

c 93 93 92.0 

D 96 96 95.0 

47.6 A 109 109 108.0 

B 108 108 107.0 

c 103 103 102.0 

D 113 113 112.0 
95.2 A 121 121 120.0 

B 118 118 117.0 
c 108 108 107.0 
D 116 116 115.0 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-7860-5413 
Analyzed: 26 Oct-17 21:23 

Batch ID: 

Start Date: 

20-1109-2573 

04 Oct-1712:05 

Ending Date: 07 Oct-1712:05 

Duration: 72h 

Sample ID: 10-1973-7755 

Sample Date: 02 Oct-17 12:51 

Receive Date: 03 Oct-17 12:20 

Sample Age: 47h (8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 
Source: 
Station: 

Seed 

969949 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 N/A NIA <1.05 
IC10 >9.5.:2 . c· •. NIA NIA <1.05 
IC15 >95.2 N/A NIA <1.05 
IC20 >95.2 . NIA NIA <1.05 ... 
IC25 >95.2 NIA NIA <1.05 
IC40. >95.2 ·.'NIA NIA <1.05 
IC50 >95.2 c.3 .·NIA. NIA <1.05 

Cell Yield SUmT~ry.1 :·. -

C-% CoiltrOl:.Type, ·. Count Me·an 

0 :· .. Negative, Control 8 28.75 
1.5 4 31.75 
3 4 31.75 
6 4 . 39.75 
11.9 4 48.75 
23.8 4 93 
47.6 4 107.3 
95.2 4 114.8 

Cell Yield Detail 

C-°!o Control Type Rep 1 Rep 2 
0 NeQi;itiVe control 28 29 
1.5 34 30 
3 30 35 
6 34 41 
11.9 47 49 
23.8 88 97 
47.6 108 107 
95.2 120 117 

·:\.:.'•. 

ooo-469-187:r - ... 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

3CC7F69B 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2017-10-02_N 

Report Date: 

Test Code: 

260ct-1721:24(p 1 of 2) 

171087b J 11-8871-8518 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 5d 

Client: Teck Coal 

Project: 

Resamples Exp95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5°/o) 
0.3152 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Mln Max Std Err Std Dev CV% %Effect 

27 31 0.4532 1.282 4.46% 0.0% 
29 34 1.315 2.63 8.28% -10.43% 
30 35 1.181 2.363 7.44% -10.43%) 
34 45 2.287 4.573 11.51% -38.26°/o 
47 51 0.8539 1.708 3.5°/o -69.57% 
88 97 1.958 3.916 4.21% -223.5% 
102 112 2.056 4.113 3.84% -273.0% 
107 120 2.78 5.56 4.85% -299.1% 

Rep 3 Rep4 Reps Rep6 Rep? Rep 8 
30 28 31 29 28 27 

29 34 

30 32 

39 45 

51 48 

92 95 

102 112 

107 115 

CETIS'M v1.8.7.16 Analyst: N\l:'.J 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 
Analyzed: 

Graphics 

'" 

J 3-7860-5413 
26 Oct-17 21:23 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

. ...e----

,~~~~~~~~~~~~~.c-~~~ 

' , . .. 

000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

26 Oct-17 21:24 (p 2 of 2) 

171087b 111-8871-8518 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: !/I. tJ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-9463-8153 

Analyzed: 26 Oct-17 21 :24 

Batch ID: 20-1 1.09-2573 

Start Date: 04 Oct-17 12:05 

Ending Date: 07 Oct-17 12:05 

Duration: 72h 

Sample ID: 10-1973-7755 

Sam pie Date: 02 Oct-17 12·.51 

Receive Date: 03 Oct-17 12:20 

Sample Age: 47h (8 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control VS C-% 

Negative Control 1.5 

3 
s· 
11.9• 

23.s· 

47.6° 

95.2° 

Auxiliary Tests ' 
Attribute '· .. Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 
3CC7F69B 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LG_DG1_WS_2017-10-02_N 

Alt Hyp Trials Seed 

G<T NA NA 

Test Stat Critical MSD OF P-Value 

1.472 2.526 5.147 10 0.3226 

1.472 2.526 5.147 10 0.3226 

5.399 2.526 5.147 10 <0.0001 

9.816 2.526 5.147 10 <0.0001 

31.53 2.526 5.147 10 <0.0001 

38.53 2.526 5.147 10 <0.0001 

42.21 2.526 5.147 10 <0.0001 

Test Stat Critical P-Value 

Control Trend · ... J'.J1~nn-Kendall Trend 0.3152 

ANOVA Table 

Source .'.;; .. , ·$·!.on: Squares Mean Sq uar.e OF F Stat 

Between , ~ .. , M.513.22 5930.46 7 535.7 
Error (\ i . ,3~0 11,07143 28 
Total 41823.22 35 

Distributional T~,~i~.-,-" 
' ···-·, ·' 

Attribute .rest Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 12.17 18.48 0.0951 
Distribution . Shapiro-Wilk W Normality 0.9602 0.9166 0.2177 

Cell Yield Sumr:nary 

C-% :Control Type Count Mean 95% LCL 95% UCL Median 
0 Ne~ative Control 8 28.75 27.68 29.82 28.5 
1.5 

.. , 
4 31.75 27.57 35.93 32 

3 ,., 4 31.75 27.99 35.51 31 
6 4 39.75 32.47 47,03 40 
11.9 4 48.75 46.03 51.47 48.5 
23.8 4 93 86.77 99.23 93.5 
47.6 4 107.3 100.7 113.8 107.5 
95.2 4 114.8 105.9 123.6 116 

000'469-187-1 
, .. ,_ .. : 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

26 Oct-17 21:24 (p 1 of 2) 

171087b 111-8871-8518 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 5d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

17.9o/o 3 6 4.243 

P-Type Decision{a:5°/o) 

GDF Non-Significant Effect 
GDF Non-Significant Effect 
CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 
GDF Significant Effect 

Decision(a:5°/o) 

Non-significant Trend in Controls 

P-Value Decision{a:So/11) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CVo/o 

27 31 0.4532 4.46% 

29 34 1.315 8.28°/o 

30 35 1.181 7.44% 

34 45 2.287 11.51% 

47 51 0.8539 3.5% 

88 97 1.958 4.21% 

102 112 2.056 3.84% 
107 120 2.78 4.85% 

Analyst: f'A tJ 

TU 

33.33 

°lo Effect 

0.0% 
-10.43°/o 

-10.43% 
-38.26% 

-69.57% 

-223.5% 

-273.0°/o 
-299.1% 

~ 
f./tyJ -~/(J; 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth ln_hibition Test 

Analysis ID: __ dbc9463-8153 

Analyzed: 260cl'1721:24 

Cell Yield Detail 

C-% 

0 
1.5 

3 
6 

11.9 

23.8 

47.6 

95.2 

Graphics 

Control Type Rep 1 

Negative Control 28 
34 

30 

34 

47 

88 

108 

120 

Endpoint: Cell Yield 
AnalySis: Parametric-Control vs Treatments 

~ 

Rep 2 
29 

30 

35 

41 

49 

97 

107 

117 

Rep3 

30 

29 

30 

39 

51 

92 

102 

107 

El 

Rep4 

28 

34 

32 

45 

48 

95 

112 

115 

Reps 

31 

EE ff3 ~· _EL - '"''"" 

'' '" 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

26 Oct-17 21:24 (p 2 of 2) 

171087b 111-8871-8518 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep7 Reps 

29 28 27 

• • 

• • • 

•• 
• 

• • • 

-!.> -l.O -M ~O O.S !-S l.O l.S 

.... ~, .. 

@:-
N c-.J -'')_,/ r:r 

QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Ord~f No.: 

Sample lrtformation: 

Samp)e ID: 

Sampfe 'bate: 

LC-f'\(i)5ff_vJ~-2~17 .40-02_..J 

oc.+2111 
Date Received: 

Sampl" Volume: 

Test Organism Information: 

Culture Date: 

Age of.c~ltufe (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: se1Jo\ 
Stock Solution ID: 

Date Initiated: 

Start Date: _----l<D:.l.C"'-+-''+.wl RLL-----
Set up by: ___ -""-l::""~+-----

·. 72-h ]'159,/"<rference Toxicant Mean and Range: 3;) .l1 (.;21, .S-1.\0.'5) .,il§} L 1r1 CV (%): _ __,/_,I ___ _ 

.'"/;~. ;/~'' 

TestR!l~U!tsJ . Alaal Growth 

IC25 %(vfv) (95% CU >O,i:;.CJ-
IC50 %(v/v) (95% CL) . /CJL;.o-

Date reviewed: 

. ., 

Versioh 1A}·M'otlified October 21, 2014 . Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

\-tel:'.- Cto-i setup by: 

Lt-fR.DsDC-iJ-1> .. ao r'\- tb-<:»_t-1 

l=tl b~1= 

Test Date/Time: 

CER#: 

J\1-=T 

Test Species: Pseudokirchneriella subcapitata 

Scft JOI /i3 
1 ?>'75 2 :;;±5 

Age of Culture: 

Average: 3"3/ 

v1 = 220,000 cells/ml x t'D'V ml 

(c1) 39" ,K \\:> '+ 
2 J-Y 

5 d Culture Health: 

Culture Cell Density (c1): 

/:,. Y'j.-n l = 
cells/ml 

No. of Cells/ml: 

Average: _____ d-~.~1~.r.::-L_ ______ _ 

#cells/mL+220µLx10µL= q·{f3 <dt/MIL ---~d_\~·~S_0_\~D~+ _____ lnitial Density: 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp (°C) ('C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

b.'; .'.)30 ii)'r,o '.,llj.;o Qilho Q:J't;D v v- v v-

\.b) blj ,;;s."' I v v / ,_,_.-

' I 
3c i:o :B.o I I '\./' v- / v 

b.v "'/.;? 68.v [ ......- I-- ,/ L/ 

II q '=f, \:'.) ,;)3.v \...-- v .,/ .__..-

;i3 2 12 ::53:0 ·. ,_...- L..-- .../ 
-----

~·\ ' \,/ t.ft.io d'.3.v ' ~ \,/ ......--
' 

l\13.';) ~.::) ;)3 D , ... ,\_.. .L- i v ./ L/ v .,,r 

. 

Initials ~\tl Mil \l/Wl I\'\ t:j Ml:l 1\1\ ri 'i\11 \:::] IV\\Cj ML! Mb 

Initial control pH: Well1: b2 Well2: !,,.~ 

Final control pH: Well1: b '1 Well2: I:, fol 
Light intensity (lux): ?l19'=' Date measured: Ctt i+/1.7 
Thermometer: 'f Light meter: pH meter/probe:_\_,_\_ 

Comments: 

Reviewed: Date reviewed: __ iJ_w __ · _t?--_Ll _'2-0 __ lr __ 

Version 1.3; Issued July 19, 2017 
Nautilus Environmental Company !nc. 



Client: 

Work Order#: 
Sample ID: 

o/o(vlv) 
Concentration 

Control 

i.t;f 

3 \) 

b.D 

11.9 

)?,'8 

lt"=J.t 

qt;.J 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Te>e} (oo,~ Start Date/Time: Oct Y-/ r:tGl 10. iu\ri 
l}\eS3 Termination Date: Def ;i-/ Re !,) \oh 

le_ ffi()QQC--\,>h..),,fa-10·"::! T~st set up by: ___ __.W\,_.,,-=q-'------------
Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A :n ~'~ \::J 
B ~I 
c :ic 
D ?-'ti 
E ?:>I 
F ,:)::j \ 
G JCf I 

I 

H ?i?i I 
I 

A ?,'" /'J 

B Q8-
c ?i?i 
D ?iu 
A '+'+ 
B 7i 'j\ 
c 'f \:, 
D il-n 

A tf1'i 
B !;.;? 

c 'ti:, 
D 14-q 
A ~ 

B 6% I 
c bo 
D bl} 
A ;ol 
B IO'? 
c qo 
D l/i;i 
A q& 
B ivq 
c I it'., 
D i IJ. 
A io\ 
B 11q 
c IDS I 
D 104 '!I 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 4-0ct-17@ 1210h 

WO#: 171087 Termination Date/Time 7-0ct-17@ 1210h 

Sample ID: lC_FRDSDC_WS_2017-10-02_N 
Initial Cell Density: 9773 cell/ml 215000 

0.22 
0.01 

Concentration Rep Count 1 Count2 Count 3 Count 4 Mean Cell Yield 9772.727 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (X 104
) (x 104

) 

cell/ml 

Control A 28 28 27.0 mean 28.6 

B 31 31 30.0 SD 1.995531 

c 30 30 29.0 CV 6.965756 

D 28 28 27.0 

E 31 31 30.0 

F 27 27 26.0 
G 29 29 28.0 
H 33 33 32.0 

1.5 A 33 33 32.0 
B 32 32 31.0 
c 33 33 32.0 
D 30 30 29.0 

3 A 44 44 43.0 
B 38 38 37.0 
c 46 46 45.0 
D 40 40 39.0 

6 A 45 45 44.0 
B 52 52 51.0 
c 46 46 45.0 
D 49 49 48.0 

11.9 A 70 70 69.0 
B 68 68 67.0 
c 60 60 59.0 
D 64 64 63.0 

23.8 A 101 101 100.0 
B 103 103 102.0 
c 90 90 89.0 
D 95 95 94.0 

47.6 A 98 98 97.0 
B 109 109 108.0 
c 115 115 114.0 
D 112 112 111.0 

95.2 A 101 101 100.0 
B 119 119 118.0 
c 108 108 107.0 
D 104 104 103.0 

Version 1,1; Modified September 28, 2016 Nautl!us Environmental Company Inc. 



CETIS Analytical Report Report Date: 260ct-1721:27(p1 of 2) 

171087c 114-0590-0880 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 01-3935-0964 
Analyzed: 26 Oct-17 21:26 

Batch ID: 

Start Date: 

05-6050-6233 

04 Oct-1712:10 

Ending Date; 07 Oct-1712:10 

Duration: 72h 

Sample ID: 02-3018-8233 

Sample Date: 02 Oct-1710:15 

Receive Date: 03 Oct-17 12:20 

Sample Age: 50h (7.8 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriel!a subcapitata 

Source: In-House Culture 

Code: 

Material: 
Source: 

Station: 

DB864C9 

Water Sample 
Teck Coal (TECK COAL) 

LC _FRDSDC _ WS_2017-10-02_N 

CETIS Version; CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 5d 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 
17530 200 Yes Two-Point Interpolation 

Test Stat Critical P~Value Decision(a:5°/o) 
Control Trend Mann-Kendall Trend 0.9061 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 
IC5 >95.2 N/A 
IC10 >9q.2 '' ·.NIA 

IC15 >95.2 NIA 
IC20 >95.2 .NIA 
IC25 >95.2. NIA 
IC40 · >95.2 >:·NIA 
IC50 >95.2 :·::- .• NIA 

Cell _Yield SUmfD~ry 

C-% Control Type 
0 Negative. Control 
1c5 
3 
6 
11.9 
23.8 
47.6 
95.2 

Cell Yield Detail 

C-o/o Contr_Otiy-pe 

o Negative Control 
1.5 

3 

6 

11 .. 9 . 
23.8 

47:6 

95.2 

000-469-187:1'_ '-"'·',. -
·.:!' 

95% UCL TU 

NIA <1.05 
NIA <1.05 
NIA <1.05 
NIA <1.05 
NIA <1.05 
NIA <1.05 
NIA <1.05 

Count Mean 
8 28.63 
4 31 
4 41 
4 47 
4 64.5 
4 96.25 
4 107.5 
4 107 

Rep 1 Rep2 
27 30 

32 31 

43 37 

44 51 

69 67 
100 102 

97 108 

100 118 

95% LCL 95o/o UCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o %Effect 
26 32 0.7055 1.996 6.97% 0.0% 
29 32 0.7071 1.414 4.56% -8.3% 
37 45 1.826 3.651 8.91o/o -43.23% 
44 51 1.581 3.162 6.73°/o -64.19°/o 
5.9 69 2.217 4.435 6.88°/o -125.3% 
89 102 2.955 5.909 6.14%i -236.2°/o 
97 114 3.708 7.416 6.9% -275.5% 
100 118 3.937 7.874 7.36% -273.8% 

Rep 3 Rep4 Rep5 Rep 6 Rep 7 Rep8 
29 27 30 26 28 32 
32 29 

45 39 

45 48 

59 63 

89 94 

114 111 

107 103 

~ 
CETIS'" v1.8.7.16 

Ni!i- 7---/n-
QA: __ _ Analyst: 



CETIS Analytical Report 

EC Alga Gr<;>vv\t,\lnhibition Test 

Analysis ID: : ·01-3935-0964 Endpoint: Cell Yield 
Analyzed: :26 Odt,17 21 :26 Analysis: Linea~ Interpolation (JCPIN) 

Graphics 

''° 
...e- ----- -·-..:.. ... 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

26 Oct-17 21 :27 (p 2 of 2) 

171087c 114-0590-0880 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

~ 

Analyst: JV1t:J 
ND; ·2/rt 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-3698-4625 
Analyzed: 26 Oct-17 21:27 

Batch ID: 

Start Date: 

05-6050-6233 

04 Oct-17 12:10 

Ending Date: 07 Oct-17 12:10 

Duration: 72h 

Sample ID: 02-3018-8233 

Sample Date: 02 Oct-1710:15 

Receive Date: 03 Oct-17 12:20 

Sample Age: 50h (7.8 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5 

Auxiliary Tests· 

3• 
6. 

11.9* 
23.8* 
47.6• 
95.2· 

Attribute .,;-, ;;·_,,,Test· 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

Jn-House Culture 

DB864C9 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2017-10-02_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

0.8251 2.526 7.271 10 0.6386 
4.299 2.526 7.271 10 0.0006 
6.384 2.526 7.271 10 <0.0001 
12.46 2.526 7.271 10 <0.0001 
23.49 2.526 7.271 10 <0.0001 
27.4 2.526 7.271 10 <0.0001 
27.23 2.526 7.271 10 <0.0001 

Test Stat Critical P-Value 
Control Trend · ··Mann-Kendall Trend 0.9061 

ANOVA Table c:• 

Source (~:) i;'·~_u_m.Squares M~an Square 
~~Tuy.een 
Error 
Total 

.:} . 618.625 
7:· 37117.22 

Distrlbutiorlal -res~:. 

Attribute :·Test 

5214.085 
22.09375 

Variances ·.E;iartlett Equality of Variance 
Distribution .~· Shapiro-Wilk W Normality 

Cell Yield Summa,.Y 

C.-0/o Control Type Count Mean· 
0 · · ~egative Control _8 28.63 
1.5 

,,,, 
4 31 

3 4 41 
6 4 47 
11.9 4 64.5 
23.8 4 96.25 
47.6 4 107.5 
95.2 4 107 

¥ ... 

000-469-187 '1 

Test Stat 

14.55 
0.9854 

95% LCL 

26.96 
28.75 
35.19 
41.97 
57.44 
86.85 
95.7 
94.47 

DF F Stat 

7 236 
28 
35 

Critical P-Value 
18.48 0.0423 
0.9166 0.9068 

95% UCL Median 

30.29 28.5 
33.25 31.5 
46.81 41 
52.03 46.5 
71.56 65 
105.7 97 
119.3 109.5 
119.5 105 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

26 Oct-1721:27(p1 of 2) 

171087c 114-0590-0880 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 5d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

25.4% 3 2.121 66.67 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 

Decision(a:5%) 
Non-significant Trend in Controls 

P-Value Decision(a:5%) 
<0.0001 Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Min Max Std Err CVo/o %Effect 
26 32 0.7055 6.97% o.0°1o 
29 32 0.7071 4.56% -8.3% 
37 45 1.826 8.91% -43.23°/o 
44 51 1.581 6.73% -64.19% 
59 69 2.217 6.88% -125.3°/o 
89 102 2.955 6.14% -236.2% 
97 114 3.708 6.9% -275.5% 
100 118 3.937 7.36% -273.8% 

~. 

Analyst: !Y~ 'CJ 
N!Ji ·1-/rr 

QA:. __ _ 



CETIS Analytical Report 

EC Alga Grow!n Inhibition Test 

Analysis ID:· · 09'3698-4625 
Analyzed: :16oci,1?21:27 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C~o/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Negative Control 27 30 29 27 30 

1.5 32 31 32 29 

3 43 37 45 39 

6 44 51 45 48 
11.9 69 67 59 63 
23.8 100 102 89 94 
47.6 97 108 114 111 
95.2 100 118 107 103 

Graphics 

El B ~ 
, • I ~ 

EJ • 

t!:l 
~ 

• -------........... --·-···-··-· ··------·------··-··--··-··--·---·-··---!!'J.•!!.~i! ... 

b!:j, . """ 
" " 

'' 
"" 

000-469-187-1 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

26 Oct-17 21:27 (p 2 of 2) 

171087c 114-0590-0880 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Rep6 Rep7 Rep 8 

26 28 32 

• 

• • 

• 
• 

~ 
Analyst: lv ~ \:'.:) Ntii-?fr+-

QA: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

Clier\6 ·;; ''": 
Work OrdElr No.: 

Sample Information: 

SampiefD: 

Sample Date: 

Date Received: 

Sample Volume: 

LC'-p CDS-\;-iS,-:mr'l -1 c .rv;;;_r-21 
Olf :;;/fl 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

.. (" 

Zinc Reference Toxicant Results: 

Reference:Toxicant ID: 

Stock Solution ID: 

Date lniti?led: 

. 72-h}Q~6??f& CL): 

Start Date: _ __..1DuC'"'-t--''tCL/uR ___ _ 
Set up by: ___ -"'1bb+------

·. 72-h )f5Q;/f,'?f~rence Toxicant Mean and Range: 3;).g (Jh .S-1.\0,'S ).tl§JL iYi CV(%): _ _,/~I ___ _ 

Alnal Growth 

IC25 %<v!v) (95% CU >C\C72· 
IC50 %1v/v\ 195% CL) . -qr;;i.-I 1, . 

Reviewe'Ciby: · Date reviewed: 

... _; ;;-: ~-

, ...... ->-• '«~ .. _ .. , ... 

Versioli t:.frMoaified October 21 2014 
. ' 

;;rf.J~:·.\V~! .... 
Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

·Time Zero Counts: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

\eel Co,j setup by: 

LC-De,pS _w > .. '),o \1-iO-v:l-N 

(tiogl-

Test Date/Time: 

CER#: 

IJ\\.'.1 

Test Species: Pseudokirchnerieffa subcapitata 

Age of Culture: ~\;]~,,\~_Culture Health: $.e ft ciC-\ IR 
::iss 2 3'15 Average: 3--ryo Culture Cell Density (c1): 

v1 = 220,000 cells/ml x \ tl\) ml 

cells/ml 

Average: ----';;i-=:..!ci,'-'S'-· ---------

No. of Cells/ml: ____ '9~--·1._5_1<~\~'D~u-_; _____ lnitial Density: # cells/mL + 220µLx10 µL = °i:'i=tS> re\1J}n~L-

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp ('C) ('C) 

Oh 0 h Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control q'\\A 

i,,?, ci3.o 04:= Q"-o . ' Q)if;<:> Ol't, -~ v- / -../' ,/ 
'i,t:; i-P .:.B." \ v---- / c/" / i 

3.o 1·\ ,,/3,b I ___..,. 
./ ~ v 

b.o i ,,?- c/3,e> I ~ J ,_/ \,/ 

i i.'1 :i.+ [)?:; ,"O 
I \.....- v ._/' J 

J33 :::i' lo d3.v \ 
\...-" v ,_,,.. 

/ 
L'f'j-,b 3 v J3_'V I I ,,....- J ,_,/ . ./ 
q'S,?" ~-3 ::))3 0 \- i I -1 ,,.../ V" v .,/ 

'-' 

' 

Initials 1.-~t:) \\;\I.::\ M \:::1 h~tr ~A\') M\::1 l\~tJ Mt:1 MCI ML:) 

Initial control pH: Well1: 'o-'6 Well 2: ____ -b_._? __ 

Final control pH: Well1: {:, Well 2: ____ h_.-"Q~-

Light intensity (lux): l\--OGJD Date measured: 

Thermometer: \.f' Light meter: \ pH meter/probe: _\_,_I_ 

Comments: 

Reviewed: Date reviewed: _ _c'/'J_[pi.:____·_7,..--'l-?t) __ /_1-_ 

Version 1.3; Issued July 19, 2017 
Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/vl 

Concentration 
Control 

3u 

b.u 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

lC'.l k. Ccc I Start Date/Time: bl+ 4/i"t@ IJ).0 v1 
l"'t\t>Bi- Termination Date: 06\- =ti 19 (':5 p.:i <>if\ 

l..('.,_j)Cj))_W-\_;;io\oHe>-c:i._~ Test set up by: ____ ~c..'\-=t]_,__ ________ _ 

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A 
B 

c 
D 
E . 

F AD 

G :I;!\ 
H :2.9 

D ?;\ 

c : ,i.(, 

B >l'f-

D -:p, 
A l;,o I 

c i; I 
D 17t> 
A ~D 
B St 

A IOI 
B lo?> 
c ill 
D \ob 
A j2I 

c l:J,2 
D 12~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 4-0ct-17 @ 1220h 
WO#: 171087 Termination Date/Time 7-0ct-17 @ 1220h 
Sample ID: LC_DCDS_WS_2017-10-02_N 

Initial Cell Density: 9773 cell/ml 215000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9772.727 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 34 34 33.0 mean 30.3 

B 36 36 35.0 SD 2.492847 
c 30 30 29.0 CV 8.234629 
D 31 31 30.0 
E 29 29 28.0 
F 30 30 29.0 
G 31 31 30.0 
H 29 29 28.0 

1.5 A 33 33 32.0 
B 29 29 28.0 
c 30 30 29.0 
D 31 31 30.0 

3 A 33 33 32.0 
B 37 37 36.0 
c 34 34 33.0 
D 33 33 32.0 

6 A 38 38 37.0 
B 34 34 33.0 
c 37 37 36.0 
D 33 33 32.0 

11.9 A 50 50 49.0 
B 46 46 45.0 
c 51 51 50.0 
D 50 50 49.0 

23.8' A 80 80 79.0 
B 84 84 83.0 
c 90 90 89.0 
D 83 83 82.0 

47.6 A 101 101 100.0 
B 103 103 102.0 
c 111 111 110.0 
D 106 106 105.0 

95.2 A 121 121 120.0 
B 130 130 129.0 
c 122 122 121.0 
D 123 123 122.0 

Version 1.1 ;-Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-8469-4170 
Analyzed: 26 Oct-17 21:31 

Batch ID: 

Start Date: 

03-9698-3873 

04 Oct-17 12:20 

Ending Date: 07 Oct-1712:20 

Duration: 72h 

Sample ID: 07-5716-3320 

Sample Date: 02 Oct-17 12:40 

Receive Date: 03 Oct-17 12:20 

Sample Age: 48h (7.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Resid.ual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 
Source: 
Station: 

Seed 

1877099 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95o/o UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 .. NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >9$.:2 .NIA NIA <1.05 
IC25 >95.2 . NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 '.J NIA NIA <1.05 

Cell Yield Summ.~ry. 

C-% Control Type Count Mean 
0 , Negative- Control 8 30.25 
1.5 4 29.75 
3 4 33.25 
6 4 34.5 
11.9 4 48.25 
23.8.< 4 83.25 
47.6 4 104.3 
95.2 4 123 

Cell Yield Detail 

C-:% .- Control.Type Rep 1 Rep 2 
0 :···.Negauve·control 33 35 
1.5 32 28 
3 32 36 

6 . 37 33 

11.9 .·. 49 45 
23.8 79 83 
47.6 100 102 
95.2 120 129 

000-469-187~1 . 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

20216538 

Water Sample 
Teck Coal (TECK COAL) 

LC_DCDS_WS_2017-10-02_N 

Report Date: 

Test Code: 

27 Oct-17 19:14 (p 1 of 2) 

171087d I 08-1429-8621 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 5d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5°/o} 
0.0744 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o %Effect 
28 35 0.8814 2.493 8.24% O.Oo/o 
28 32 0.8539 1.708 5.74%i 1.65% 
32 36 0.9465 1.893 5.69% -9.92% 
32 37 1.19 2.38 6.9°/o -14.05% 
45 50 1.109 2.217 4.6%1 -59.5% 
79 89 2.097 4.193 5.04% -175.2% 
100 110 2.175 4.349 4.17% -244.6% 
120 129 2.041 4.082 3.32% -306.6% 

Rep3 Rep4 Rep5 Rep6 Rep7 Rep 8 
29 30 28 29 30 28 

29 30 

33 32 

36 32 

50 49 

89 82 

110 105 

121 122 

CETIS™ v1.8.7.16 

$ 
N~·-z,/n-

QA: __ _ 



CETIS Analytical Report 

EC Alga Gro_wt.h Inhibition Test 

Analysis ID:. 09-8469-4170 
Analyzed: 260Ct,1721:31 

Graphics 

'" 

'" 

! . 

' 

000-469-187-1 . 

·., .. ,.:. 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

-· -·-

• 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

27 Oct-1719:14 (p 2 of 2) 
171087d I 08-1429-8621 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

~ 

Analyst: fA\;7 
N IJ'V . 7.-/ tr 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-8277-9722 
Analyzed: 26 Oct-17 21:32 

Batch ID: 

Start Date: 

03-9698-3873 

04 Oct-1712:20 

Ending Date: 07 Oct-1712:20 

Duration: 72h 

Sample ID: 07-5716-3320 

Sample Date: 02 Oct-1712:40 

Receive Date: 03 Oct-17 12:20 

Sample Age: 48h (7.8 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

DUnnett Multiple Comparison Test 

Control vs C-o/o 

Negative Control 1.5 

Auxiliary Tests 

3 
6 
11.9* 

23.8* 
47.6* 

95.2* 

Attribute -:Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella s·ubcapitata 

Source: In-House Culture 

Code: 

Material: 

20216538 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2017-10-02_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

-0.271 2.526 4.662 10 0.9654 
1.626 2.526 4.662 10 0.2596 
2.303 2.526 4.662 10 0.0792 
9.755 2.526 4.662 10 <0.0001 
28.72 2.526 4.662 10 <0.0001 
40.1 2.526 4.662 10 <0.0001 
50.26 2.526 4.662 10 <0.0001 

Test Stat Critical P-Value 

Control Trend . Maf!n-Kenda!I Trend 0.0744 

ANOVA Table .. ,. ';. ·· 

Source S:i.Jm Squares Mean Square OF F Stat 
Between 42386.5 6055.214 7 666.8 
Error._ ;;,25425 9 •. o.80358 28 
Total ,. 42640.75 35 

Distributiorlal T~Sits-

Attribute Test Test.Stat Critical P-Value 
Variances Bartlett Equality of Variance 5.465 18.48 0.6034 
Distribution : . ·Shapiro-Wilk W Normality 0.934 0.9166 0.0331 

Cell Yield su:mmary 

C-% ·Control Type Count Mean 95% LCL 95% UCL Median 
0 N'egative Control 8 30.25 28.17 32.33 29.5 
1.5 ~"'.' 4 29.75 27.03 32.47 29.5 
3 4 33.25 30.24 36.26 32.5 
6 4 34.5 30.71 38.29 34.5 
11.9 4 48.25 44.72 51.78 49 
23.8 4 83.25 76.58 89.92 82.5 
47.6 4 104.3 97.33 111.2 103.5 
95.2 4 123 116.5 129.5 121.5 

000469-187 "1' CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

27 Oct-1719:15 (p 1 of 2) 

171087d I 08-1429-8621 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 5d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TDEL 

15.4% 6 11.9 8.45 

P-Type Oecision(a:5%} 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 
CDF Significant Effect 

CDF Significant Effect 
CDF Significant Effect 

CDF Significant Effect 

Decision(a:5°/ii) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision{a:1o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV0/o 

28 35 0.8814 8.24% 

28 32 0.8539 5.74% 
32 36 0.9465 5.69% 

32 37 1.19 6.9% 

45 50 1.109 4.6% 

79 89 2.097 5.04% 
100 110 2.175 4.17% 

120 129 2.041 3.32o/o 

Analyst: ~ 'l \:J 

TU 

16.67 

%Effect 

0.0% 

1.65°/ci 

-9.92°/o 

-14.05o/o 

-59.5°/o 
-175.2% 

-244.6% 
-306.6% 

& 
N~·"/rr-

aA: __ _ 



CETIS Analytical Report 

EC Alga Groiivtti Inhibition Test 

Analysis ID: · 07'8277-9722 Endpoint: Cell Yield 

Analyzed: 26 Oct-17 21 :32 Analysis: Parametric-Control vs Treatments 

Cell Yield Det~il_ 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 

35 29 30 28 O Negative Control 33 
' '. -

1.5 32 28 29 30 

3 32 36 33 32 

6 37 33 36 32 

11.9 49 45 50 49 

23.8 79 83 89 82 

47.6 100 102 110 105 
95.2 120 129 121 122 

Graphics 

.• 

.• 
' . l 

-~----··ffi-·--······-- ............................... ~.t·!>~!! .•• 

. , 

000-469-187-1 CETIS'• v1.8.7.16 

• 

Report Date: 

Test Code: 

27 Oct-17 19:15 (p 2 of 2) 

171087d I 08-1429-8621 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Reps 

29 30 28 

• • • 
• 

• 

-• ··-··-····----·-······--··--··--------~---·-

• • 
• 

. ... 
Ronk~ 

~ 
Analyst: 

Noi -·;,,/rY 
QA: __ _ 



Pseudokirchneriefla subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample information: 

Sample ID:. 

Sample Date: 

Date Received: 

Sample Volume: 

U-LCG w> ;:;or')-1cro..l_1..) 

oc± d-iJ?r 

Test Organism Information: 

Culture Date: 

Age ofculture,(Day 0): 
' ._., ·'',· ; .. ,.-/· ,. 

Zinc ,Reference Toxicant Results: 

Referehce Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date: _ __.112w.C"1t-''-\-CL/wfl ___ _ 

Set up by: ___ ..=l::~~'------

. 72-h J\:159,J~~fe[ence Toxicant Mean and Range: 3:;J .i ( J.h .S- 40.'S) .tlfj J L 1:n CV (%): ---'l-'-1 ___ _ 

Test.Res.ult~; 

IC25 %1v/v) (95% CL) 

IC50 %(vfv) 195% Cll 

Revie;/;e~ Gy: · 

Versioh 1.'.'1 }·M'otnfii:id October 21, 2014 

si~Jf,1.&f .. ·. · 

'·'"!:" ,,,,:;.·· 

Alaal Growth 

7 t/5.'1 
)/'r-;>r 1"'.7-

N."' 1 • '7-, ., -'"'}·'].. 
Date reviewed: _..:_....:v_ v _ _,_ __ v_v_1_ 

Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Teet Cg:;J setup by: 

LCLCr;- w.LdD\1' -1 u·OJ_r-1 

J31o)!r 

Test Date/Time: 

CER#: 

Test Species: Pseudokirchneriella subcapitata 

Culture Date: Age of Culture: 
t: ~I 

_?~Cl~· __ Culture Health: 

Culture Count: 3tiS 2 .3lft? Average: 3'5D Culture Cell Density (c1): 

v1 = 220,000 cells/ml x 1 bV ml 

(c1) 31:jD/\ID'f- cells/ml 

01 2 ,Y;} Average: --------------Time Zero Counts: 

No. of Cells/ml: .;;!\,CJ )<.Y()'+" Initial Density: #cells/ml+ 220 µL x 10 µL = 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp {°C) ('C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control b.3 ;;J3 v Ql\-, = <)l\-;~ O)lj,eo. / / / ,;)'l-:""' ;/ .. 
\ ,\:; 1.0 ;;/3 () I I / / l/ ,/ 

3.D =),\ :;)3,o 
I 

1 
v ,/ v ,/ 

b,D =I.? o/3.0 \,,/' / \,/ ./ 

11.''I i () 
''J .J3.o 

i 

I v- ;/ v / 

Jl,3 l'· lo ;:;B:o v J v / 

4"f,\, Zl ,0 a)3.v 
I v v ·v ,/ ' i 

Cfs.o- () ~ ;J3,0 J,, """ \,], I v ./ ~ v ""' 

Initials il<~t':) l\J\q ff\ t'\ IV\'-'~ 'L! MD Mt'! 1\1\(71 \\Atl MIJ Mti 

Initial control pH: Well 1: Well2: l.3 ---------- -------
Final control pH: Well 1: Jv '9 -----+----- Well2: to ,9 

-----~-

Light intensity (lux): \.\--\ \ <::> 
~----~~------

Date measured: 

Thermometer: __ lf.,_, _ Light meter: ___ _ pH meter/probe: _) _,_j _ 

Comments: 

Reviewed: Date reviewed: -----------

Version 1.3; Issued Ju!y 19, 2017 

Nautilus Environmental Company Inc. 



Client: 

Work Order#: 
Sample ID: 

%fv/vl 
Concentration 

Control 

I, q 

3.o 

b.v 

I I ,9 

J?i s 

l+:t.b 

qc;.;;r 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

T-tek c09 I start Datemme: ___ o.:.;c"";t'-~'"'"/_._n""P-cJ=-'i"")"":>"""'0'"'"h'-, ___ _ 
11-i oS} Termination Date: -----"n'-'e"'-f-_3.ul-'-.11--'-Ci""'c---' _,'\_,,_;'.}-"')_t;'-"'h-'-. -----

[ C u:J:;;:.¥'15-ClclJ-!=·Dl_r\Test set up by: ___ __c'-"1t,.,_ ________ _ 

Rep Count 1 Count2 Count 3 Count4 Comments Initials 
A 2'6 Mb 
B :?~ . 

c 2C\ 
D 2-,-
E J9 
F JO . 

G C1l1 
H 01 
A ?l 
B '.?o 
c )'b I 
D ~Ci I 
A ?p I 

I 

B '7'? I 
c ?\ i 
D ;J. ~ I 
A 4=t I 
B ~q I 
c 't:?r 
D 4-lo I 
A ::r I 
B 13 
c loo 
D '1? ' I 
A qi,:; ! 
B q~ ' I 
c lfD 
D i1>D I 
A jor I 

I 
B 11".i ' I 
c I I'd- I 
D 11 'i 
A tl'f' I 
B i<>::Y 
c lit'.; 
D 1117! \,j/ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchnerie//a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 4-0ct-17@ 1225h 

WO#: 171087 Termination Date/Time 7-0ct-17@ 1225h 

Sample ID: lC_lC5_WS_2017-10-02_N 
Initial Cell Density: 9773 cell/ml 215000 

0.22 
0.01 

Concentration Rep Count 1 Count2 Count 3 Count 4 Mean Cell Yield 9772.727 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 28 28 27.0 mean 28.4 

B 32 32 31.0 SD 1.846812 

c 29 29 28.0 CV 6.503379 

D 27 27 26.0 
E 28 28 27.0 
F 30 30 29.0 
G 29 29 28.0 
H 32 32 31.0 

1.5 A 31 31 30.0 
B 30 30 29.0 
c 28 28 27.0 
D 29 29 28.0 

3 A 30 30 29.0 
B 33 33 32.0 
c 31 31 30.0 
D 28 28 27.0 

6 A 47 47 46.0 
B 39 39 38.0 
c 42 42 41.0 
D 46 46 45.0 

11.9 A 71 71 70.0 
B 73 73 72.0 
c 60 60 59.0 
D 72 72 71.0 

23.8 A 95 95 94.0 
B 98 98 97.0 
c 90 90 89.0 
D 100 100 99.0 

47.6 A 107 107 106.0 
B 113 113 112.0 
c 112 112 111.0 
D 115 115 114.0 

95.2 A 114 114 113.0 
B 107 107 106.0 
c 115 115 114.0 
D 119 119 118.0 

Date reviewed: 
~~~~~~~~~~~-

Version 1.1·;-Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 16-9815-2760 

Analyzed: 27 Oct-17 19:13 

Batch ID: 

Start Date: 

01-7071-6485 

04 Oct-17 12:25 

Ending Date: 07 Oct-1712:25 

Duration: 72h 

Sample ID: 09-0459-2041 

Sample Date: 02 Oct-1715:15 

Receive Date: 03 Oct-17 12:20 

Sample Age: 45h (8.1 °C) 

Linear Interpolation Options 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapltata 

Source: 

Code: 

Material: 

Source: 
Station: 

In-House Culture 

35EAFAA9 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2017-10-02_N 

Report Date: 

Test Code: 

27 Oct-1719:13 (p 1 of 2) 

171087e 116-8696-3921 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 5d 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp95% CL Method 

Log(X+1) Linear 1506211 200 Yes Two-Point Interpolation 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5°/o) 
Control Trend Mann-Kendall Trend 0.7305 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 >95.2 NIA NIA <1.05 NA NA 
IC10 >95.;2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA N/A <1.05 NA NA 
IC25 >95.2 NIA N/A <1.05 NA NA 
IC40 >95.2 .NIA NIA <1.05 NA NA 
IC50 >95.2 .. N/A N/A <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C~o/o. Control.Type Count Mean Min· Max Std Err Std Dev CV% %Effect 
0 . · Neg·ative· COntrol 8 28.38 26 31 0.6529 1.847 6.51% 0.0% 
1.5 4 28.5 27 30 0.6455 1.291 4.53% -0.44%i 
3 4 29.5 27 32 1.041 2.082 7.06o/o -3.97% 
6 4 42.5 38 46 1.848 3.697 8.7% -49.78% 
11.9 4 68 59 72 3.028 6.055 8.91°/o -139.6% 
23.8 4 94.75 89 99 2.175 4.349 4.59% -233.9% 
47.6 4 110.8 106 114 1.702 3.403 3.07% -290.3% 
95.2 4 112.8 106 118 2.496 4.992 4.43% -297.4% 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep? Rep8 
0 NegafiVe Control 27 31 28 26 27 29 28 31 
1.5 30 29 27 28 
3 29 32 30 27 
6 46 38 41 45 
11 .. 9 70 72 59 71 
23.8 94 97 89 99 
47.6 106 11.2 111 114 
95.2 113 106 114 118 

~ 
000-469-187-1 CETIS'M v1.8.7.16 Analyst: Mtl 

Noi ·y/r1 
QA: __ _ 



CETIS Analytical Report 

EC Alga Growth: Inhibition Test 
.,,,,,. 

Analysis ID:. 16'9815-2760 
Analyzed: .27.0c\-1719:13 

Graphics 

'" 

'°' 

000-469-187-1 

' • 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

-~------------·----- -· 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

27 Oct-1719:13 (p 2 of 2) 
171087e j 16-8696-3921 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

& 
Analyst: \11\tj 

t·foi · i, I tY' 
QA: __ _ 



CETlS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-4296-8832 

Analyzed: 27 Oct-1719:13 

Batch ID: 01-7071-6485 

Start Date: 04 Oct-1712:25 

Ending Date: 07 Oct-1712:25 

Duration: 72h 

Sample ID: 09-0459-2041 

Sample Date: 02 Oct-1715:15 

Receive Date: 03 Oct-17 12:20 

Sample Age: 45h (8.1 'C) 

Data Transform 

Untransformed 
Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

Auxiliary Tests 

3 
6' 
11.9• 

23.8' 

47.6* 
95.2· 

Attr.ibute '>,.. Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

35EAFM9 

Water Sample 

Source: 

Station: 
Teck Coal (TECK COAL) 

LC_LC5_WS_2017-10-02_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

0.057 2.526 5.54 10 0.9156 
0.513 2.526 5.54 10 0.7780 
6.441 2.526 5.54 10 <0.0001 
18.07 2.526 5.54 10 <0.0001 

30.27 2.526 5.54 10 <0.0001 

37.56 2.526 5.54 10 <0.0001 
38.47 2.526 5.54 10 <0.0001 

Test Stat Critical P-Value 
Control Trend _ Mann-Kendall Trend 0.7305 

ANOVA Table 

Source ·Sum- S_quares Mean Square 
Between 
Error 
Total 

4.3429.43 

3.59.125 
43788.55 

Distributional Tests . ' ,., ...... 
Attribute Test 

6204.205 
12.82589 

Vari~nces Sartlett Equality of Variance 
Distribution 2:·.:-. : Shapiro-Wilk W Normality 

Cell ,Yield ~!-U1'1:mary 

C-% Control Type Count Mean 
0 , t'J~gative Control 8 28.38 
1.5 4 28.5 
3 4 29.5 
6 4 42.5 
11.9 4 68 
23.8 4 94.75 
47.6 4 110.8 
95.2 4 112.8 

000-469-187-1 

Test Stat 

11.16 

0.9445 

95% LCL 

26.83 
26.45 
26.19 
36,62 

58.36 
87.83 
105.3 

104.8 

DF F Stat 

7 483.7 

28 

35 

Critical P-Value 

18.48 0.1319 

0.9166 0.0704 

95% UCL Median 
29.92 28 
30.55 28.5 
32.81 29.5 
48.38 43 
77.64 70.5 
101.7 95.5 
116.2 111.5 
120.7 113.5 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

27 Oct-1719:13 (p 1 of 2) 

171087e 116-8696-3921 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 5d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

19.5°/o 3 6 4.243 

P-Type Decision(a:So/o) 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 

Decision{a:5o/o) 
Non-significant Trend in Controls 

P-Value Decision(a:5%} 
<0.0001 Significant Effect 

Decision(a:1o/o} 
Equal Variances 
Normal Distribution 

Min Max Std Err CV% 
26 31 0.6529 6.51% 
27 30 0.6455 4.53% 
27 32 1.041 7.06% 
38 46 1.848 8.7% 
59 72 3.028 8.91% 
89 99 2.175 4.59% 
106 114 1.702 3.07% 
106 118 2.496 4.43% 

Analyst: N\t1 

TU 

33.33 

%Effect 
0.0% 
-0.44% 
-3.97% 
-49.78% 
-139.6o/o 
-233.9% 
-290.3°/o 
-297.4% 

~ 
Hu-v·?/J''f' 

QA: __ _ 



CETJS Analytical Report 

EC Aiga Gi0Wi:ii'1riliibition Test 

Analysis ID: 10-4296-8832 Endpoint: Cell Yield 
Analyzed: · 27' Oct-1719:13 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
O Negative Control 27 31 28 26 27 
1.5 30 29 27 28 
3 29 32 30 27 
6 46 38 41 45 
11.9 70 72 59 71 
23.8 94 97 89 99 
47.6 106 112 111 114 
95:2 113 106 114 118 

Graphics 

El 

"·• "' <7.1 

000-469-187-1 CETIS'" v1 .8.7.16 

• 

Report Date: 

Test Code: 

CETIS Version: 

27 Oct-17 19:13 (p 2 of 2) 

171087e I 16-8696-3921 

Nautilus Environmental 

CETISv1.8.7 
Official Results: Yes 

Rep6 Rep7 
29 28 

•• 

•• 
• 

• 

Ronkl" 

Reps 
31 

• • •• 

Analyst: ~J\b 

• 

~#' 
iVo-v z)/Y 

QA:. __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client Start Date: __ v~c"-+!....'+.lJ/-"R"-----
Work Order No.: Set up by: ___ ...111.b~./-----

·samplel~~drihation: 

Sampje(D: 

Sample Date: 

Date Received: 

Sample Volume: . ,· . 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: S('.\lo\. 
Stock Solution ID: 

Date Initiated: Seft#/R-

.. 72-h).~59,.~lflrence Toxicant Mean and Range: 3;) i (J.h .S-40.'S).,(,,lfj}L 1n CV(%): __ ,_I .,_I ___ _ 

Test.B:l'S.ult"<i 

IC25 °/olvM (95% CU 

IC50 %1v/vl 195% CU 

Revie::Ved by; 

'·' 

. "-· 

Version iAf·M'oailied October 21, 2014 
: :--}~..J?:!.0{,\'. · .. 

Alnal Growth 

?°rC;.J 
/Lis.> 

N" ' . ')._' ..., ,,.,, '"!.--Date reviewed: ___ ,_ v_.:...• _r_<.,•_1 __ 

Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

JeCK Coo.\ Setup by: 

""' v1.Y\T w 'if vvL-BiCw6_tUf_sf'?-1 .. ::mfrW-J~tDatemme: 

fT \o/;::j- CER #: 

oct't/rt 02 1ai+vh 
'+-

Test Species; Pseudokirchnerielfa subcapitata 

Culture Date: Seflt;rl /Fr Age of Culture: r:·o' --~;_Culture Health: 

Culture Count: 1 81J"l 2 3'1-S Average: -3'""':7 'D Culture Cell Density (c1): 

v1 = 220,000cells/mlx l\J'iJ ml 

(c1) 350 X \D't cellsfml 

Time Zero Counts: .;?\ 2 dd Average: ______ ;;i~·_i_.r:.~,-------

No. of Cells/mL: ___ __,,J=i.~t:):....cXc!.l'-'......;.1f-_____ lnitial Density: "#-'c"'el"'ls"'/m:::L=-~.:...· =22::0-'µ=L"x-'1"-o"µL=-=--°' .... R_..1_..:~3~(~'f.ll> /rnl . 
Concentration Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
'%(v/v) pH Temp ('C) ('C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control b-b ,}3.~ c}\;J Jl\;o Q<t:J ait-o / v v v 
\,\; b:i J3.D \..."' ..../ .../' ..../ 

\ 

3.o b1 Q:3.D ,,...... v' \../ ........ 

b.O i- \ ~'.3.<> v-- J \./ -......-

l\ -4 =i. iJ !;{?; v I v \./ v ...,./ 

J3 il \\. 0 )J · ();:.v '\./" ,,..... v ...,./ 

. l-Ff.l- s-. )- :)3-v v / v ..../ 

l\tJ.cr ~.; ,J,"$0 
-.!/ 

... v 'I.-
,,,., ../ J ,_/ 

/ 

. 

Initials Ml::'.l Mei !'\\\:::) Mti M[) I\!\ l;i JV\ 171 i;I\ \-;) fv\ tl (v~ I.::] 
' 

Initial control pH: Well1: \, 2 Well2: b2 
Final control pH: Well1: b'l Well2: b 9. 
Light intensity (lux): %"it> Date measured: ue! t/Ft 
Thermometer: '-\-- Light meter: pH meter/probe: _\ _1_\ _ 

Sample Description: 

Comments: 

·Reviewed: Date reviewed: __ IJi_ . .....:./h __ · _2.-+-_")-o_..cl...c'"(c__ 

Version 1.3: Issued July 19, 2017 
Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
o/o(v/vl 

Concentration 
Control 

\,CJ 

3,o 

~.o 

l), 9 

;)3.S 

l):r b 

Cjt; 0-

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

lee¥_ Ccci> Start Date/Time: Dcl \f/ Fl <? 1;;2L\'oh 
-~l~~-r~lo~~~l~ ____ Termination Date: tcr:;i-/q @ p'+o\:) 

V>·Kff b\1 "'i'I Test set up by: \ L 1 tF I' i-1 ~"1-- F\/0 ~~IA\...S~:;t\_.!!P171001_ 

Reo Count 1 Count 2 Count 3 Count 4 Comments 
A '.?}v 

B ::)\ 
c :?~ 
D :iil 
E :2G\ 
F :i& 
G ';)o 

H ?.i 
A ~-

Q'.) 

B 3b 
c ?t? 
D '.'A 
A ~ 
B ";"3b 
c 'to 
D i.f-C-
A 1.\0 
B ¥\--
c 4-b 
D 'Jo 
A 1"1 
B Tl' 
c 11 
D ioC\ 
A o:i 
B lH 
c C\ I 
D CJo 
A I<>\ 
B q?' 
c <; (,., 
D Q'l 

A i?" 
B J?') 
c ';:j') 
D t\-~l 

Initials 
lv\u 

' 

I 

I 

' I 

I 

I 
' I 
\ 

'1 

i 
i 
i 

\ 

I 

i 
! 

i 
I 
I 
I 
I 

~ 

· Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 4-0ct-17 @ 1240h 
WO#: 171087 Termination Date/Time 7-0ct-17 @ 1240h 
Sample ID: Wl_BFWB_OUT_SP21 _20171002_N 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 

collected from the Line Creek Operations to meet requirements of the semi-annual toxicity 

testing program required under BC Ministry of Environment and Climate Change permit number 

106970 in the second quarter of 2018 are provided in the tables below.  

 

 

Sample and Test Type Information 

Sample IDs 
FR_UFR1*, GH_ER2*, LC_LCDSSLCC, LC_DC1, LC_FRDSDC, LC_DCDS, 

LC_LC5 

Sample collection dates April 30, 2018 

Sample receipt dates May 1, 2018 

Sample receipt temperatures Ranged from 4.7 to 7.5°C 

Test types 

Ceriodaphnia dubia survival and reproduction 

7-d rainbow trout (Oncorhynchus mykiss) embryo viability 

7-d Lemna minor growth inhibition 

72-h Pseudokirchneriella subcapitata growth inhibition  

*Reference site; conducted as a single concentration toxicity test for C. dubia, O. mykiss and P. subcapitata 
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Summary of Results  

CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, EC = Effective Concentration, N/A = Not Available 

 Point Estimate with 95% CL 

Endpoint  LC_LCDSSLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 

Ceriodaphnia dubia      

Survival LC50 >100 >100 >100 >100 >100 

Reproduction IC25 >100 92.6 (44.0 – N/A) >100 90.3 (71.7 – N/A) 38.4 (12.4 – 60.7) 

Reproduction IC50 >100 >100 >100 >100 >100 

Oncorhynchus mykiss      

Embryo viability EC25 >100 >100 >100 >100 >100 

Embryo viability EC50 >100 >100 >100 >100 >100 

Lemna minor      

Frond count IC25 51.1 (34.8 – 65.6) 79.2 (N/A – N/A) >97 >97 69.3 (N/A – 97.0) 

Frond count IC50 >97 >97 >97 >97 >97 

Dry weight IC25 51.7 (30.1 – 77.4) 24.1 (9.8 – N/A) >97 67.2 (N/A – N/A) 52.2 (N/A – 97.0) 

Dry weight IC50 >97 >97 >97 >97 >97 

Pseudokirchneriella subcapitata  

Growth IC25 >95.2 >95.2 >95.2 >95.2 >95.2 

Growth IC50 >95.2 >95.2 >95.2 >95.2 >95.2 
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1.0 INTRODUCTION 

 

Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on five samples collected 

from the Line Creek Operations as part of a toxicity testing program required under BC Ministry 

of Environment and Sustainability permit number 106970, Section 5.2.  A sample was not 

collected from EMS # 291569 (West Line Creek Active Water Treatment Facility Effluent Outfall) 

as the water treatment facility was not discharging effluent in the second quarter of 2018.  Test 

types included survival and reproduction of a cladoceran (Ceriodaphnia dubia), embryo 

development of rainbow trout (Oncorhynchus mykiss), growth of a freshwater plant (Lemna 

minor) and population growth of a unicellular green alga (Pseudokirchneriella subcapitata). The 

samples from Line Creek Operations were tested using serial dilutions of the sample using 

laboratory control water.  

 

In addition to the Line Creek Operations samples, samples collected from FR_UFR1 and GH_ER2 

were tested at full strength as site reference waters. FR_UFR1 and GH_ER2 are upstream 

reference locations that are not required as part of the Line Creek Operations testing program, 

but the data for these samples were included here as a basis for comparison to Line Creek 

Operations mine-influenced samples. These samples were tested with all of the species except 

for L. minor. 

 

The toxicity tests that were conducted on the samples are summarized in Table 1. The locations 

of Line Creek Operations sample sites are shown in Figure 1. Samples were transported in 20-L 

plastic containers in coolers containing ice packs. Samples were received at temperatures 

ranging from 4.7 to 7.5°C and were stored in the dark at 4  2C prior to testing.  

 

This report describes the results of the toxicity tests. Copies of laboratory data sheets and 

printouts of statistical analyses are provided in Appendices A through D. Results of analytical 

chemistry that was performed on the samples tested in this program have been uploaded to the 

BC Ministry of Environment and Sustainability web reporting system (EMS). Samples for water 

chemistry analysis were collected by Teck personnel at the same time the samples were 

collected for toxicity testing. The chain-of-custody forms are provided in Appendix E. 
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Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested 
Sample 

Collection Date 

FR_UFR1* 216777 
Fording River upstream 

of Henretta Creek 
C. dubia, O. mykiss, and  

P. subcapitata 
April 30, 2018 †  

GH_ER2* 200389 
Elk River upstream of 

Greenhill Operations 

C. dubia, O. mykiss, and  

P. subcapitata 
April 30, 2018 † 

LC_LCDSSLCC 297110 
Line Creek downstream 

of South Line Creek 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

April 30, 2018 † 

LC_DC1 288270 Dry Creek near mouth 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

April 30, 2018 † 

LC_FRDSDC 288272 

Fording River 

downstream of Dry 

Creek 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

April 30, 2018 † 

LC_DCDS 295210 
Dry Creek downstream 

of sedimentation ponds 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

April 30, 2018 † 

LC_LC5 200028 

Lower Fording River 

(downstream of Line 

Creek) 

C. dubia, O. mykiss,  

L. minor and  

P. subcapitata 

April 30, 2018 † 

WL_BFWB_OUT_SP21 291569 

West Line Creek Active 

Water Treatment 

Facility Effluent Outfall 
NT NT 

*Reference site, tested as a single concentration toxicity test.  

†For tests with O. mykiss, samples were collected on May 15, 2018. 

NT = Not Tested   
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Figure 1. Line Creek Operations chronic toxicity monitoring locations. 
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2.0 METHODS 

 

Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 

according to procedures described by Environment Canada protocols (2007a, 2007b and 2007c). 

The rainbow trout embryo viability test followed modified procedures described by Environment 

Canada (1998) and Canaria et al. (1999). Statistical analyses for the tests were performed using 

CETIS (Tidepool Scientific Software, 2013). 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 

Organism source In-house culture 

Organism age <24 hour old neonates, produced within a 12 hour window 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20-mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control/dilution water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity 

measured daily; hardness and alkalinity of undiluted sample 

measured at test initiation; survival and reproduction checked 

daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 

Statistical software CETIS Version 1.8.7 

Test endpoints Survival and reproduction 

Test acceptability criteria for controls 

≥80% survival; ≥15 young per surviving control producing 

three  broods; ≥60% of controls producing three or more 

broods; no ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3. Test conditions: rainbow trout (Oncorhynchus mykiss) embryo viability test. 

Test species Oncorhynchus mykiss 

Organism source Ted’s Trout (Campbell Lake), Little Fort, BC  

Organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration 7 days 

Test vessel 2-L plastic container 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations Five concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms 30 per replicate 

Control/dilution water Dechlorinated Metro Vancouver municipal tap water 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration Continuous gentle aeration 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity 

measured daily; hardness and alkalinity of undiluted sample 

measured at test initiation; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999) 

Statistical software CETIS Version 1.8.7 

Test endpoints Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate (SDS) 
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Table 4. Test conditions: Lemna minor growth inhibition test. 

Test species Lemna minor, strain CPCC# 490 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Centre, and originally isolated from Wainfleet, Stinking 

Barn, Niagara Peninsula, Ontario, Canada 

Organism age 7- to 10-day old culture 

Test type Static 

Test duration 7 days 

Test vessel 250-mL glass container 

Test volume 100 mL 

Test solution depth 4 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms Two 3-frond plants per replicate 

Control/dilution water 
Modified APHA media (deionized water plus 1% of each APHA 

stock solution A, B and C) 

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux  

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature, pH and 

conductivity measured in all concentrations at test initiation; 

dissolved oxygen of highest concentration measured at test 

initiation; temperature and pH measured at test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/37 

Statistical software CETIS Version 1.8.7 

Test endpoints Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride (KCl) 
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Table 5. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Center, and originally isolated from Nivelta River, 

Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature and pH 

measured at test initiation; pH of two control wells measured 

at test termination 

Test protocol Environment Canada (2007c), EPS 1/RM/25 

Statistical software CETIS Version 1.8.7 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 

when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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3.0 RESULTS 

 

Results of the toxicity tests and associated statistical analyses are provided in Appendices A 

through D, with the exception of data for FR_UFR1 and GH_ER2 (site reference waters) for C. 

dubia and P. subcapitata, which are reproduced here, but the raw data have been provided in a 

separate report (Nautilus Environmental, 2018).  The statistical analyses for samples FR_UFR1 

and GH_ER2 involved a comparison of performance in the site waters with the laboratory 

controls using a hypothesis test, since there were no dilutions tested for these samples. The 

results for all of the other samples are presented here on the basis of point estimates (e.g., IC25), 

since the data available for a range of test concentrations in these samples enabled statistical 

fitting of dose-response relationships. This approach is considered preferable to hypothesis 

testing in cases where the data allow.  Hypothesis tests were conducted for all samples in the P. 

subcapitata test to identify stimulation in cell growth relative to the control, as specified in the 

test method for this species.  

 

Results of the toxicity tests using C. dubia are provided in Table 6. There was no statistically 

significant difference in survival for the site reference waters (FR_UFR1 and GH_ER2) relative to 

the laboratory control, and there was no difference between FR_UFR1 and control for 

reproduction; however, reproduction in site reference water GH_ER2 was statistically different 

from the control. There was no adverse effect on survival in the samples; the LC50 values were 

all >100%. An adverse effect on reproduction was observed in three samples; the IC25 values for 

LC_DC1, LC_DCDS and LC_LC5 were 92.6, 90.3 and 38.4%, respectively.   

 

Results of the toxicity tests using O. mykiss are provided in Table 7. There was no statistically 

significant difference in embryo viability for the site reference waters (FR_UFR1 and GH_ER2) 

compared to the laboratory control.  There were no adverse effects on embryo viability in any of 

the samples. 

 

Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentration 

was 97% as a result of dilution associated with addition of nutrients, as required in the method. 

An adverse effect on frond count was observed in three samples; the IC25 values for 

LC_LCDSSLCC, LC_DC1 and LC_LC5 were 51.1, 79.2 and 69.3%, respectively. An adverse effect on 

dry weight was observed in four samples; the IC25 values for LC_LCDSSLCC, LC_DC1, LC_DCDS 

and LC_LC5 were 51.7, 24.1, 67.2 and 52.2%, respectively. 

 

Results of the toxicity tests using P. subcapitata are provided in Table 9; the highest test 

concentration was 95.2% as a result of dilution associated with addition of nutrients, as required 

in the method. Growth enhancement was observed in all samples, including in the site reference 
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waters (FR_UFR1 and GH_ER2); there was no statistically significant reduction in cell yield for the 

site reference waters relative to the laboratory control and the IC25 values for cell yield in the 

samples were all >95.2%. This finding is not unusual, since the higher ionic strength associated 

with the site waters would be expected to stimulate cell growth of this species relative to the 

very low ionic strength associated with the laboratory control water. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

(% v/v) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 

Survival 

(%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

(%) 

Reproduction 

(Mean ± SD) 

Survival 

(%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 17.6 ± 2.5 100 17.6 ± 2.5 100 24.4 ± 3.1 100 17.9 ± 7.4 

1.56 NT NT NT NT 100 23.1 ± 2.5 100 19.2 ± 7.2 

3.12 NT NT NT NT 100 22.4 ± 1.9 100 18.2 ± 7.0 

6.25 NT NT NT NT 100 22.8 ± 4.1 100 18.0 ± 7.2 

12.5 NT NT NT NT 100 21.2 ± 8.4 100 20.4 ± 4.3 

25 NT NT NT NT 100 25.2 ± 3.8 100 18.5 ± 5.0 

50 NT NT NT NT 100 25.1± 2.4 100 18.5 ± 7.4 

100 100 17.7 ± 7.3 90 13.3 ± 6.1* 100 21.0 ± 1.5 90 13.5 ± 9.0 

Test endpoint  

(% v/v) 

[with 95% CL] 

        

LC50 -- -- -- -- >100 -- >100 -- 

IC25 -- -- -- -- -- >100 -- 92.6 (44.0 – N/A) 

IC50 -- -- -- -- -- >100 -- >100 

NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available, * reproduction 

significantly less than the laboratory control (only evaluated for reference samples)
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Table 6 (continued).  Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 90 12.4 ± 8.1  100 21.3 ± 1.6  100 18.0 ± 4.2  

1.56 100 12.9 ± 8.0  100 24.3 ± 2.8  100 15.2 ± 4.3  

3.12 100 15.5 ± 7.3 100 20.9 ± 3.0 100 15.8 ± 4.9 

6.25 100 15.0 ± 6.5 100 21.1 ± 2.6 100 17.3 ± 5.7 

12.5 100 13.4 ± 6.2 90 20.7 ± 4.5 90 15.7 ± 6.6 

25 100 15.6 ± 6.7 100 21.9 ± 3.1 100 17.3 ± 4.3 

50 100 15.1 ± 8.6 100 24.1 ± 3.1 100 11.8 ± 2.5 

100 100 11.7 ± 6.1 100 16.3 ± 5.6 100 10.8 ± 3.4 

Test endpoint  

(% v/v) 

[with 95% CL] 

      

LC50 >100 -- >100 -- >100 -- 

IC25 -- >100 -- 90.3 (71.7 – N/A) -- 38.4 (12.4 – 60.7) 

IC50 -- >100 -- >100 -- >100 

SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available  
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Table 7. Results: rainbow trout (Oncorhynchus mykiss) embryo viability test. 

Concentration  

(% v/v) 

Mean ± SD 

FR_UFR1 GH_ER2 LC_LCDSSCLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 

Laboratory Control 90.0 ± 8.6 90.0 ± 8.6 100 ± 0.0 97.5 ± 3.2 98.3 ± 2.0 98.3 ± 3.3 96.7 ± 2.7 

6.25 NT NT 100 ± 0.0 96.6 ± 2.8 97.4 ± 3.3 97.5 ± 1.7 95.0 ± 1.9 

12.5 NT NT 96.6 ± 2.7 97.5 ± 1.7 97.5 ± 1.7 99.2 ± 1.7 96.6 ± 2.7 

25 NT NT 99.2 ± 1.7 97.5 ± 5.0 98.3 ± 3.3 96.7 ± 3.8 92.4 ± 7.4 

50 NT NT 100 ± 0.0 99.2 ± 1.7 97.5 ± 1.7 96.7 ± 4.7 93.3 ± 5.4 

100 98.3 ± 1.9 98.3 ± 1.9 97.5 ± 1.7 98.3 ± 1.9 98.3 ± 2.0 97.5 ± 3.2 92.7 ± 4.8 

Test endpoint 

 (% v/v) 
       

EC25 -- -- >100 >100 >100 >100 >100 

EC50 -- -- >100 >100 >100 >100 >100 

NT = Not Tested, SD = Standard Deviation, EC = Effective Concentration 
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 

(% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Fronds 

(Mean ± SD)  

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 113.5 ± 8.5 9.2 ± 0.9  124.5 ± 13.5 10.5 ± 1.3  92.2 ± 14.7 7.0 ± 0.8  

1.5 122.5 ± 4.5 10.1 ± 0.4 127.3 ± 9.0 10.2 ± 0.5 94.2 ± 13.7 6.9 ± 1.2 

3.0 105.3 ± 9.8 8.3 ± 1.5 116.0 ± 19.7 9.0 ± 2.5 84.5 ± 11.1 6.0 ± 0.9 

6.1 113.5 ± 15.6 9.5 ± 1.5 125.3 ± 13.0 9.9± 1.0 89.2 ± 10.9 6.6 ± 0.9 

12.1 105.5 ± 5.4 8.4 ± 0.5 126.8 ± 9.3 10.0 ± 1.5 86.2 ± 7.1 5.8 ± 0.6 

24.2 112.5 ± 9.1 8.6 ± 0.5 104.3 ± 25.7 7.8 ± 2.8 87.5 ± 10.6 5.9 ± 0.7 

48.5 90.5 ± 10.4 7.4 ± 0.8 107.0 ± 9.6 7.9 ± 0.6 88.5 ± 12.6 5.9 ± 0.8 

97 63.5 ± 7.4 6.0 ± 0.6 89.8 ± 16.9 6.9 ± 1.4 72.0 ± 22.4 5.9 ± 1.1 

Test endpoint 

 (% v/v) 

[with 95% CL] 

      

IC25 51.1 (34.8 – 65.6) 51.7 (30.1 – 77.4) 79.2 (N/A – N/A) 24.1 (9.8 – N/A) >97 >97 

IC50 >97.0 >97 >97 >97 >97 >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration, N/A = Not Available 
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Table 8 (continued).  Results: Lemna minor growth inhibition test. 

Concentration 

(% v/v) 

LC_DCDS LC_LC5 

Fronds 

(Mean ± SD)  

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 120.5 ± 7.5 10.4 ± 1.0  117.0 ± 25.7 9.3 ± 2.3  

1.5 122.3 ± 6.0 9.5 ± 1.2 112.8 ± 10.0 8.2 ± 0.8 

3.0 103.3 ± 14.6 8.5 ± 1.0 111.0 ± 8.3  8.3 ± 1.0  

6.1 106.0 ± 2.9 8.2 ± 0.4 108.8 ± 14.3 7.9 ± 1.0  

12.1 108.0 ± 13.3 8.2 ± 0.9 102.8 ± 15.1 7.3 ± 1.0  

24.2 97.8 ± 5.7 7.8 ± 0.6 106.0 ± 9.3 7.4 ± 0.9  

48.5 108.0 ± 4.9 8.8 ± 0.3  96.8 ± 4.9 7.1 ± 0.7 

97 97.0 ± 6.4 7.4 ± 0.7 79.2 ± 4.1 5.9 ± 0.3 

Test endpoint 

 (% v/v) 

[with 95% CL] 

    

IC25 >97 67.2 (N/A – N/A) 69.3 (N/A – 97.0) 52.2 (N/A – 97.0) 

IC50 >97 >97 >97 >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration, N/A = Not Available  
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 

(% v/v) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Laboratory Control 33.8 ± 2.1  -- 33.8 ± 2.1 -- 32.4 ± 2.6  -- 34.5 ± 2.4 -- 

1.5 NT  NT  NT  NT  38.2 ± 3.5  18.2 37.0 ± 3.9  7.2 

3.0 NT NT NT NT 41.0 ± 1.8 * 26.6 43.5 ± 3.1* 26.1 

6.0 NT NT NT NT 69.8 ± 3.3 * 115.4 48.2 ± 3.5 * 39.9 

11.9 NT NT NT NT 124.8 ± 3.8 * 285.3 60.0 ± 6.3 * 73.9 

23.8 NT NT NT NT 124.0 ± 4.8 * 283.0 103.8 ± 3.4 * 200.7 

47.6 NT NT NT NT 139.8 ± 8.5 * 331.7 124.8 ± 4.3 * 261.6 

95.2 75.4 ± 5.6 * 123.3 123.3 ± 6.5 * 265.2 148.0 ± 2.9 * 357.1 141.8 ± 5.3 * 310.9 

Test endpoint 

 (% v/v) 
        

IC25 -- -- -- -- >95.2 -- >95.2 -- 

IC50 -- -- -- -- >95.2 -- >95.2 -- 

NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 

*Result was significantly greater than the laboratory control 



                                  
  

 

  

 

 

WO# 180706-180709 Nautilus Environmental Company Inc. 17  

Table 9 (continued).  Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 

(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104 

(Mean ± SD) 

Stimulation 

(%) 

Laboratory Control 33.6 ± 2.7  -- 36.0 ± 2.9 -- 36.8 ± 2.7  -- 

1.5 39.0 ± 3.4  16.0 45.0 ± 3.2* 25.0 39.0 ± 4.1  6.1 

3.0 41.8 ± 3.6 * 24.2 48.2 ± 3.9* 34.0 56.8 ± 3.9* 54.4 

6.0 65.2 ± 3.3 * 94.0 55.2 ± 5.4* 53.5 78.8 ± 3.8* 114.3 

11.9 103.8 ± 7.0 * 208.6 81.0 ± 3.7* 125.0 108.5 ± 7.0* 195.2 

23.8 132.8 ±6.2 * 294.8 107.3 ± 5.9* 197.9 137.8 ± 2.6* 274.8 

47.6 142.0 ± 7.2 * 322.3 125.5 ± 7.2* 248.6 149.5 ± 11.9* 306.8 

95.2 134.8 ± 5.9 * 300.7 148.3 ± 7.2* 311.8 157.8 ± 5.1* 329.3 

Test endpoint 

 (% v/v) 
      

IC25 >95.2 -- >95.2 -- >95.2 -- 

IC50 >95.2 -- >95.2 -- >95.2 -- 

SD = Standard Deviation, IC = Inhibition Concentration 

*Result was significantly greater than the laboratory control 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the Environment Canada protocols. The tests met all control acceptability 

criteria and water quality parameters remained within the ranges specified in the protocols 

throughout the tests. Uncertainty associated with these tests is best described by the standard 

deviations around the means. 

 

The eggs in the rainbow trout embryo test were exposed using a blocked design (i.e., eggs from 

one fish was used for replicate A of each test concentration, eggs from the second fish for 

replicate B, and so on); this approach deviates from the Environment Canada test method, which 

indicates that the eggs should be pooled prior to testing. This modification was considered 

appropriate because it reduces the risk of non-viable eggs affecting the test results, and can 

allow for exclusion of all data in a particular replicate during statistical analysis. There were no 

other deviations from the test methodologies. 

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 10. Results for these tests fell within the acceptable range for organism performance of 

mean and two standard deviations, based on historical results obtained by the laboratory with 

these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 

reference toxicant tests were performed under the same conditions as those used for the 

samples. 
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Table 10. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

(%) 
Test Date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.8 – 2.3) 7 

April 18, 2018 
Reproduction (IC50): 0.9 g/L NaCl 1.3 (0.9 – 1.9) 20 

O. mykiss Viability (EC50): 3.0 mg/L SDS 4.3 (2.1– 8.8) 43 May 16, 2018 

L. minor Number of fronds (IC50): 3.4 g/L KCl 3.5 (2.9 – 4.3) 10 April 19, 2018 

P. subcapitata Growth (IC50): 28.8 µg/L Zn 31.8 (26.1 – 38.7) 10 April 20, 2018 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 

Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 











































































 
 

 

APPENDIX B – Rainbow trout embryo (Oncorhynchus mykiss) Toxicity Test Data 



































































 
 

 

APPENDIX C – Lemna minor Toxicity Test Data 







































































































 
 

 

 

 

 

 

APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



















































































 
 

 

 

 

 

APPENDIX E – Chain-of-Custody Forms 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 
collected from the Line Creek Operations to meet requirements of the semi-annual toxicity 
testing program required under BC Ministry of Environment and Climate Change permit number 
106970 in the fourth quarter of 2018 are provided in the tables below.  
 
 
Sample and Test Type Information 

Sample IDs FR_UFR1*, GH_ER2*, LC_LCDSSLCC, LC_DC1, LC_FRDSDC, LC_DCDS, 
LC_LC5 and  WL_BFWB_OUT_21 

Sample collection date October 30, 2018 
Sample receipt date October 31, 2018 
Sample receipt temperatures Ranged from 0.0 to 3.5°C 

Test types 

Ceriodaphnia dubia survival and reproduction 
7-d rainbow trout (Oncorhynchus mykiss) embryo viability 
7-d Lemna minor growth inhibition 
72-h Pseudokirchneriella subcapitata growth inhibition  

*Reference site; conducted as a single concentration toxicity test for C. dubia, P. subcapitata and O. mykiss. 
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Summary of Results  

Endpoint 
Point Estimate (with 95% CL) on percent sample basis 

LC_LCDSSCLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_
SP21 

Ceriodaphnia dubia       

Survival LC50 >100 >100 >100 >100 >100 35.4 (29.3 – 42.7) 

Reproduction IC25 >100 >100 >100 >100 87.3 (51.5 – N/A) 29.1 (26.0 – 29.9) 

Reproduction IC50 >100 >100 >100 >100 >100 35.0 (32.3 – 35.8) 

Oncorhynchus mykiss      

Embryo viability EC25 >100 >100 >100 >100 >100 >100 

Embryo viability EC50 >100 >100 >100 >100 >100 >100 

Lemna minor       

Frond count IC25 82.3 (18.6 – N/A) >97 67.3 (28.0 – 71.7) 5.8 (0.2 – 27.2) 1.2 (0.6 – 19.8) 4.0 (N/A – N/A) 

Frond count IC50 >97 >97 >97 >97 78.4 (58.2 – 97) >97 

Dry weight IC25 >97 >97 >97 >97 1.5 (0.8 – N/A) 3.5 (N/A – N/A) 

Dry weight IC50 >97 >97 >97 >97 >97 >97 

Pseudokirchneriella subcapitata     

Growth IC25 >95.2 >95.2 >95.2 >95.2 >95.2 >95.2 

Growth IC50 >95.2 >95.2 >95.2 >95.2 >95.2 >95.2 

CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, EC = Effective Concentration, N/A = Not Available 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on six samples collected from 
the Line Creek Operations as part of a toxicity testing program required under BC Ministry of 
Environment and Climate Change permit number 106970, Section 5.2.  Test types included 
survival and reproduction of a cladoceran (Ceriodaphnia dubia), embryo development of 
rainbow trout (Oncorhynchus mykiss), growth of a freshwater plant (Lemna minor) and 
population growth of a unicellular green alga (Pseudokirchneriella subcapitata). The samples 
from Line Creek Operations were tested using serial dilutions of the sample using laboratory 
control water.  
 
In addition to the Line Creek Operations samples, samples collected from FR_UFR1 and GH_ER2 
were tested at full strength as site reference waters. FR_UFR1 and GH_ER2 are upstream 
reference locations that are not required as part of the Line Creek Operations testing program, 
but the data for these samples were included here as a basis for comparison to Line Creek 
Operations mine-influenced samples. These samples were tested in the C. dubia, P. subcapitata 
and O. mykiss embryo tests. 
 
The toxicity tests that were conducted on the samples are summarized in Table 1. The locations 
of Line Creek Operations sample sites are shown in Figure 1. Samples were transported in 20-L 
plastic containers in coolers containing ice packs. Samples were received at temperatures 
ranging from 0.0 to 3.5°C and were stored in the dark at 4  2C prior to testing.  
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program have been uploaded to the 
BC Ministry of Environment and Sustainability web reporting system (EMS). Samples for water 
chemistry analysis were collected by Teck personnel at the same time the samples were 
collected for toxicity testing. The chain-of-custody forms are provided in Appendix E. 
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Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested Sample 
Collection Date 

FR_UFR1 * 216777 
Fording River 

upstream of Henretta 
Creek 

C. dubia, O. mykiss, and  
P. subcapitata 

October 30, 2018  

GH_ER2 * 200389 Elk River upstream of 
Greenhill Operations 

C. dubia, O. mykiss, and  
P. subcapitata October 30, 2018  

LC_LCDSSLCC 297110 
Line Creek 

downstream of South 
Line Creek 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
October 30, 2018  

LC_DC1 288270 Dry Creek near mouth 
C. dubia, O. mykiss,  

L. minor and  
P. subcapitata 

October 30, 2018  

LC_FRDSDC 288272 
Fording River 

downstream of Dry 
Creek 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
October 30, 2018  

LC_DCDS 295210 
Dry Creek downstream 

of sedimentation 
ponds 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
October 30, 2018  

LC_LC5 200028 
Lower Fording River 
(downstream of Line 

Creek) 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
October 30, 2018  

WL_BFWB_OUT_SP21 # 291569 
West Line Creek Active 

Water Treatment 
Facility Effluent Outfall 

C. dubia, O. mykiss,  
L. minor and  

P. subcapitata 
October 30, 2018  

*  Reference site, tested as a single concentration toxicity test.  
#  Effluent sample, as opposed to the other samples which are ambient reference and receiving environment samples 
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Figure 1. Line Creek Operations chronic toxicity monitoring locations. 
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (2007a, 2007b; 2007c; 
1998). The rainbow trout embryo viability test incorporated exposure methods described by 
Canaria et al. (1999), as approved by Environment Canada (1998). Statistical analyses for the 
tests were performed using CETIS (Tidepool Scientific Software, 2013). 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 
Test species Ceriodaphnia dubia 
Organism source In-house culture 
Organism age <24 hour old neonates, produced within a 12 hour window 
Test type Static-renewal 
Test duration 7 ± 1 day 
Test vessel 20-mL glass test tube 
Test volume 15 mL 
Test solution depth 10 cm 
Test concentrations Seven concentrations, plus laboratory control 
Test replicates 10 per treatment 
Number of organisms 1 per replicate 

Control/dilution water 20% Perrier water and 80% deionized water + 5 µg/L Se and 2 
µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 
Test temperature 25 ± 1°C 
Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 
Light intensity 100 to 600 lux at water surface 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity 
measured daily; hardness and alkalinity of undiluted sample 
measured at test initiation; survival and reproduction checked 
daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 
Statistical software CETIS Version 1.9.4.11 
Test endpoints Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three  broods; ≥60% of controls producing three or more 
broods; no ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3. Test conditions: rainbow trout (Oncorhynchus mykiss) embryo viability test. 
Test species Oncorhynchus mykiss 
Organism source Ted’s Trout (Campbell Lake), Little Fort, BC  
Organism age <30 minutes post fertilization, <24 hour old gametes 
Test type Static-renewal 
Test duration 7 days 
Test vessel 2-L plastic container 
Test volume 2 L 
Test solution depth 17 cm 
Test concentrations Five concentrations, plus laboratory control 
Test replicates 4 per treatment 
Number of organisms 30 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tap water 
Test solution renewal Daily (80% renewal) 
Test temperature 14 ± 1°C 
Feeding None 
Light intensity Dark 
Photoperiod 24 hours dark 
Aeration Continuous gentle aeration 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity 
measured daily; hardness and alkalinity of undiluted sample 
measured at test initiation; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999) 
Statistical software CETIS Version 1.9.4.11 
Test endpoints Embryo viability 
Test acceptability criteria for controls Embryo viability ≥70% 
Reference toxicant Sodium dodecyl sulphate (SDS) 
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Table 4. Test conditions: Lemna minor growth inhibition test. 
Test species Lemna minor, strain CPCC# 490 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, Stinking 
Barn, Niagara Peninsula, Ontario, Canada 

Organism age 7- to 10-day old culture 
Test type Static 
Test duration 7 days 
Test vessel 250-mL glass container 
Test volume 100 mL 
Test solution depth 4 cm 
Test concentrations Seven concentrations, plus laboratory control 
Test replicates 4 per treatment 
Number of organisms Two 3-frond plants per replicate 

Control/dilution water Modified APHA media (deionized water plus 1% of each APHA 
stock solution A, B and C) 

Test solution renewal None 
Test temperature 25 ± 2°C 
Feeding None 
Light intensity 4000 to 5600 lux  
Photoperiod 24 hours light 
Aeration None 

Test measurements 

Test area temperature measured daily; temperature, pH and 
conductivity measured in all concentrations at test initiation; 
dissolved oxygen of highest concentration measured at test 
initiation; temperature and pH measured at test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/37 
Statistical software CETIS Version 1.9.4.11 
Test endpoints Number of fronds and dry weight 
Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 
Reference toxicant Potassium chloride (KCl) 
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Table 5. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 
Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 
Test type Static 
Test duration 72 hours 
Test vessel Microplate 
Test volume 220 µL 
Test concentrations Seven concentrations, plus laboratory control 
Test replicates 4 per treatment; 8 for laboratory control 
Number of organisms 10,000 cells/mL 
Control/dilution water Deionized water supplemented with nutrients 
Test solution renewal None 
Test temperature 24 ± 2°C 
Feeding None 
Light intensity 3600 to 4400 lux 
Photoperiod 24 hours light 
Aeration None 

Test measurements 
Test area temperature measured daily; temperature and pH 
measured at test initiation; pH of two control wells measured 
at test termination 

Test protocol Environment Canada (2007c), EPS 1/RM/25 
Statistical software CETIS Version 1.9.4.11 
Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls >16-fold increase in number of algal cells; CV ≤ 20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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3.0 RESULTS 
 
Results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of data for FR_UFR1 and GH_ER2 (site reference waters) for C. 
dubia and P. subcapitata, which are reproduced here, but the raw data have been provided in a 
separate report (Nautilus Environmental, 2019).  The statistical analyses for samples FR_UFR1 
and GH_ER2 involved a comparison of performance in the site waters with the laboratory 
controls using a hypothesis test, since there were no dilutions tested for these samples. The 
results for all of the other samples are presented here on the basis of point estimates (e.g., IC25), 
since data were available for a range of test concentrations in these samples and this enabled 
statistical fitting of dose-response relationships. This approach is considered preferable to 
hypothesis testing in cases where the data allow, since it provides additional information about 
the degree of toxicity that is present in a sample.  Hypothesis tests were conducted for all 
samples in the P. subcapitata test to identify stimulation in cell growth relative to the control, as 
specified in the test method for this species.  
 
Results of the toxicity tests using C. dubia are provided in Table 6. There was no statistically 
significant difference in survival or reproduction for the site reference waters (FR_UFR1 and 
GH_ER2) relative to the laboratory control. There were adverse effects observed in two (LC_LC5 
and WL_BFWB_OUT_SP21) of the six samples tested. While there was no effect on survival in 
sample LC_LC5, reproduction was inhibited resulting in an IC25 value of 87.3%. Both survival and 
reproduction was adversely effected in the effluent sample from WL_BFWB_OUT_SP21; the LC50, 
IC25 and IC50 values were 35.4, 29.1 and 35.0%, respectively.  
 
Results of the toxicity tests using O. mykiss are provided in Table 7. There was no statistically 
significant difference in embryo viability for the site reference waters (FR_UFR1 and GH_ER2) 
compared to the laboratory control.  There were no adverse effects on embryo viability in any of 
the samples tested.  
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentration 
was 97% as a result of dilution associated with addition of nutrients, as required in the method. 
An adverse effect on frond count was observed in all samples except for sample LC_DC1; the 
IC25 values for LC_LCDSSLCC, LC_FRDSDC, LC_DCDS, LC_LC5 and WL_BFWB_OUT_SP21 were 
82.3, 67.3, 5.8, 1.2 and 4.0%, respectively. An adverse effect on dry weight was observed in two 
samples; the IC25 values for LC_LC5 and WL_BFWB_OUT_SP21 were 1.5 and 3.5%, respectively.  
Although IC25 values less than 10% sample were observed in some samples, the dose-response 
curves were generally quite flat in these tests; only one test produced an IC50, which was for 
number of fronds in LC_LC5.  Thus, the relatively low IC25 values, without considering the 
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context of the shape of the dose-response relationships, appears to overstate the degree of 
adverse response associated with the samples.   
 
Results of the toxicity tests using P. subcapitata are provided in Table 9; the highest test 
concentration was 95.2% as a result of dilution associated with addition of nutrients, as required 
in the method. Growth enhancement was observed in all samples, including in the site reference 
waters (FR_UFR1 and GH_ER2); there was no statistically significant reduction in cell yield for the 
site reference waters relative to the laboratory control and the IC25 values for cell yield in the 
samples were all >95.2%. This finding is not unusual, since the higher ionic strength associated 
with the site waters would be expected to stimulate cell growth of this species relative to the 
very low ionic strength associated with the laboratory control water. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 
(% v/v) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 
Survival 

(%) 
Reproduction 
(Mean ± SD) 

Survival 
(%) 

Reproduction 
(Mean ± SD) 

Survival 
(%) 

Reproduction 
(Mean ± SD) 

Survival 
(%) 

Reproduction 
(Mean ± SD) 

Laboratory Control 90 18.9 ± 4.1 90 18.9 ± 4.1 100 18.3 ± 4.1 100 22.9 ± 2.0 
1.56 NT NT NT NT 100 17.0 ± 4.3 100 23.0 ± 1.6 
3.12 NT NT NT NT 100 17.0 ± 5.1 100 23.2 ± 2.0 
6.25 NT NT NT NT 100 20.1 ± 4.1 100 24.2 ± 1.5 
12.5 NT NT NT NT 90 20.1 ± 4.1 100 24.2 ± 2.5 
25 NT NT NT NT 100 15.7 ± 5.4 100 24.0 ± 3.1 
50 NT NT NT NT 100 15.0 ± 4.9 100 23.4 ± 2.5 
100 90 21.0 ±7.1 100 21.4 ±7.4 100 19.2 ± 2.0 100 20.6 ± 5.7 

Test endpoint  
(% v/v) 

[with 95% CL] 
        

LC50 -- -- -- -- >100 -- >100 -- 
IC25 -- -- -- -- -- >100 -- >100 
IC50 -- -- -- -- -- >100 -- >100 

NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration,  
% v/v = percent calculated on a volume by volume basis 
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Table 6 (continued).  Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 
(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 
Survival 

 (%) 
Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Survival 
 (%) 

Reproduction 
(Mean ± SD) 

Laboratory Control 100 21.8 ± 1.5 100 22.3 ± 1.1 100 20.3 ± 3.9 100 19.0 ± 3.2 
1.56 100 20.3 ± 1.9 100 22.9 ± 2.1 100 21.7 ± 1.8 100 19.4 ± 5.0 
3.12 90 17.1 ± 5.7 100 22.0 ± 5.9 100 20.7 ± 1.9 100 23.8 ± 3.5 
6.25 100 17.4 ± 3.4 100 22.9 ±  2.2 100 21.2 ± 1.9 100 23.7 ± 3.1 
12.5 90 17.9 ± 3.1 100 22.8 ± 2.3 100 19.2 ± 4.1 90 21.9 ± 8.6 
25 100 20.8 ± 2.6 100 21.4 ± 7.2 100 21.8 ± 2.9 100 20.6 ± 4.6 
50 100 21.0 ± 2.6 100 23.1 ± 4.6 100 18.8 ± 3.7 10 0.3 ± 0.9 
100 100 18.8 ± 1.4 100 19.0 ± 4.3 100 15.0 ± 4.4 0 0.0 ± 0.0 

Test endpoint  
(% v/v) 

[with 95% CL] 
        

LC50 >100 -- >100 -- >100 -- 35.4 (29.3 
– 42.7) -- 

IC25 
-- >100 -- >100 -- 87.3 (51.5 – 

N/A) -- 
29.1 (26.0 – 

29.9) 
IC50 

-- >100 -- >100 -- >100 -- 
35.0 (32.3 – 

35.8) 
SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available.  
% v/v = percent calculated on a volume by volume basis 
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Table 7. Results: rainbow trout (Oncorhynchus mykiss) embryo viability test. 

Concentration 
(% v/v) 

Embryo Viability (%)  
(Mean ± SD) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_ 
OUT_21 

Laboratory Control 90.8 ± 14.2 90.8 ± 14.2 89.2 ± 8.8 90.8 ± 9.6 91.7 ± 12.6 92.5 ± 6.9 85.0 ± 19.3 86.7 ± 22.4 
6.25 NT NT 90.0 ± 11.2 93.3 ± 11.2 89.2 ± 17.3 88.3 ± 12.9 89.2 ± 13.2 84.2 ± 18.9 
12.5 NT NT 92.5 ± 8.8 90.0 ± 13.6 91.7 ± 14.5 87.4 ± 18.5 89.7 ± 13.8 88.4 ± 16.9 
25 NT NT 90.8 ± 10.3 88.3 ± 12.9 86.7 ± 15.6 85.8 ± 12.9 89.2 ± 12.9 87.3 ± 13.0 
50 NT NT 86.7 ± 11.9 88.9 ± 11.4 88.1 ± 15.5 82.5 ± 18.1 88.3 ± 12.3 85.0 ± 27.8 
100 85.0 ± 23.5 83.3 ± 17.8 87.5 ± 15.0 86.8 ± 11.2 81.8 ± 16.0 79.8 ± 2.4 89.2 ± 15.2 94.2 ± 9.6 

Test endpoint 
 (% v/v) 

[with 95% CL] 
        

EC25 -- -- >100 >100 >100 >100 >100 >100 
EC50 -- -- >100 >100 >100 >100 >100 >100 

NT = Not Tested, SD = Standard Deviation, EC = Effective Concentration, CL = Confidence Limits 
% v/v = percent calculated on a volume by volume basis 
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 
(% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Laboratory Control 50.2 ± 5.9 5.0 ± 0.4 84.8 ± 7.5 6.9 ± 0.6 87.2 ± 9.5 7.1 ± 0.9 

1.5 46.8 ± 3.8 5.0 ± 0.6 94.2 ± 18.6 7.0 ± 1.0 97.8 ± 9.3 † 7.5 ± 0.9† 
3.0 46.8 ± 3.6 4.6 ± 0.5 84.0 ± 10.4 6.4 ± 0.8 113.2 ± 9.8 † 8.4 ± 0.7 † 
6.1 45.2 ± 5.4 4.5 ± 0.4 98.8 ± 19.8 7.6 ± 1.5 99.8 ± 10.4 † 7.8 ± 0.8 † 
12.1 45.5 ± 3.9 4.7 ± 0.6 86.0 ± 13.2 7.0 ± 0.7 102.0 ± 9.4 † 7.9 ± 0.8 † 
24.2 43.8 ± 3.7 4.3 ±0.2 85.8 ± 11.5 7.0 ± 0.7 91.5 ± 12.3 † 7.6 ± 0.8 † 
48.5 41.5 ± 2.4 4.5 ± 0.3 65.2 ± 15.7 5.5 ± 1.5 83.2 ± 21.9 7.1 ± 2.0 
97 36.5 ± 4.4 4.8 ± 0.1 71.0 ± 11.7 6.7 ± 0.9 45.5 ± 2.5 5.7 ± 0.4 

Test endpoint 
 (% v/v) 

[with 95% CL] 
      

IC25 82.3 (18.6 – N/A) >97 >97 >97 67.3 (28.0 – 71.7) >97 
IC50 >97 >97 >97 >97 >97 >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration, N/A = Not Available  
% v/v = percent calculated on a volume by volume basis 
† = the data did not fit the hormesis regression model; therefore growth was adjusted to that of the control value and analyzed using linear interpolation 
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Table 8 (continued).  Results: Lemna minor growth inhibition test. 

Concentration 
(% v/v) 

LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Fronds 

(Mean ± SD) 
Dry Weight (mg) 

(Mean ± SD) 
Laboratory Control 99.5 ± 18.6 7.5 ± 1.1 109.0 ± 14.8 8.4 ± 1.1 58.2 ± 11.8 5.9 ± 0.7 

1.5 96.5 ± 11.0 7.7 ± 1.0 73.2 ± 8.7 6.0 ± 0.4 49.8 ± 2.4 4.6 ± 0.3 
3.0 81.2 ± 14.6 6.5 ± 1.1 73.8 ± 14.2 6.2 ± 0.6 44.8 ± 2.8 4.4 ± 0.4 
6.1 68.0 ± 6.5 5.6 ± 0.4 82.2 ± 12.3 6.6 ± 0.6 42.0 ± 4.1 4.2 ± 0.3 
12.1 80.2 ± 11.4 6.7 ± 0.9 69.2 ± 3.9 6.2 ± 0.2 41.8 ± 3.6 4.0 ± 0.6 
24.2 61.5 ± 3.3 5.8 ± 0.3 68.8 ± 2.1 6.1 ± 0.2 41.8 ± 6.2 4.4 ± 0.5 
48.5 54.5 ± 5.4 5.4 ± 0.8 79.5 ± 11.9 6.9 ± 0.9 37.8 ± 7.9 3.9 ± 1.0 
97 50.2 ± 6.0 6.1 ± 1.1 46.5 ± 3.9 5.8 ± 0.3 39.8 ± 8.8 4.8 ± 0.7 

Test endpoint 
 (% v/v) 

[with 95% CL] 
      

IC25 5.8 (0.2 – 27.2) >97 1.2 (0.6 – 19.8) 1.5 (0.8 – N/A) 4.0 (N/A – N/A) 3.5 (N/A – N/A) 
IC50 >97 >97 78.4 (58.2 – 97) >97 >97 >97 

SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration, N/A = Not Available 
% v/v = percent calculated on a volume by volume basis 
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 
(% v/v) 

FR_UFR1 GH_ER2 LC_LCDSSLCC LC_DC1 
Cell Yield 

x104 
(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Laboratory Control 28.8 ± 2.1 -- 28.8 ± 2.1 -- 29.1 ± 2.7 -- 29.2 ± 2.1 -- 
1.5 NT NT NT NT 41.8 ± 3.6 43.4 40.0 ± 4.1 36.8 
3.0 NT NT NT NT 47.8 ± 1.7 64.0 49.5 ± 3.9 69.2 
6.0 NT NT NT NT 72.8 ± 4.4 149.8 64.5 ± 3.7 120.5 
11.9 NT NT NT NT 113.0 ± 7.0 288.0 97.8 ± 8.5 234.2 
23.8 NT NT NT NT 111.0 ± 4.8 281.1 138.2 ± 7.5 372.6 
47.6 NT NT NT NT 100.0 ± 4.3 243.3 139.2 ± 8.0 376.1 
95.2 109.1 ± 6.8 -- 104.8 ± 6.0 -- 87.8 ± 5.2 201.3 122.2 ± 5.4 317.9 

Test endpoint 
 (% v/v)         

IC25 -- -- -- -- >95.2 -- >95.2 -- 
IC50 -- -- -- -- >95.2 -- >95.2 -- 

NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 
% v/v = percent calculated on a volume by volume basis 
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Table 9 (continued).  Results: Pseudokirchneriella subcapitata growth inhibition test. 

Concentration 
(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 WL_BFWB_OUT_SP21 
Cell Yield 

x104 
(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Cell Yield 
x104 

(Mean ± SD) 

Stimulation 
(%) 

Laboratory Control 29.6 ± 2.0 -- 31.2 ± 3.0 -- 29.5 ± 2.1 -- 29.1 ± 2.2 -- 
1.5 44.2 ± 3.3 49.4 37.8 ± 3.3 20.8 41.2 ± 3.6 39.8 54.0 ± 3.7 85.4 
3.0 49.5 ± 6.5 67.1 49.0 ± 2.9 56.8 50.2 ± 3.0 70.3 78.2 ± 5.9 168.7 
6.0 60.0 ± 3.9 102.5 59.2 ± 3.9 89.6 69.0 ± 1.8 133.9 112.8 ± 12.6 287.1 
11.9 103.2 ± 5.5 248.5 101.2 ± 6.2 224.0 104.2 ± 9.0 253.4 127.2 ± 5.4 336.9 
23.8 107.0 ± 13.3 261.2 119.8 ± 3.8 283.2 128.8 ± 2.6 336.4 123.2 ± 5.0 323.2 
47.6 114.2 ± 9.1 285.7 120.5 ± 2.6 285.6 137.8 ± 2.2 366.9 112.5 ± 3.4 286.3 
95.2 99.8 ± 6.2 236.7 100.8 ± 8.3 222.4 101.8 ± 3.8 244.9 73.8 ± 12.5 153.2 

Test endpoint 
 (% v/v)         

IC25 >95.2 -- >95.2 -- >95.2 -- >95.2 -- 
IC50 >95.2 -- >95.2 -- >95.2 -- >95.2 -- 

SD = Standard Deviation, IC = Inhibition Concentration 
% v/v = percent calculated on a volume by volume basis 
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within the ranges specified in the protocols 
throughout the tests. Uncertainty associated with these tests is best described by the standard 
deviations around the means. 
 
The eggs in the rainbow trout embryo test were exposed using a blocked design (i.e., eggs from 
one fish was used for replicate A of each test concentration, eggs from the second fish for 
replicate B, and so on); this approach deviates from the Environment Canada test method, which 
indicates that the eggs should be pooled prior to testing. This modification was considered 
appropriate because it reduces the risk of non-viable eggs affecting the test results, and can 
allow for exclusion of all data in a particular replicate during statistical analysis. There were no 
other deviations from the test methodologies. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10. Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 
reference toxicant tests were performed under the same conditions as those used for the 
samples. 
 
Table 10. Reference toxicant test results. 

Test Species Endpoint Historical Mean 
(2 SD Range) 

CV 
(%) Test Date 

C. dubia 
Survival (LC50): 1.4 g/L NaCl 1.5 (1.1 – 2.1) 11 November 14, 

2018 Reproduction (IC50): 1.4 g/L NaCl 1.3 (0.9 – 1.7) 10 
O. mykiss Viability (EC50): 3.0 mg/L SDS 4.1 (2.1– 7.9) 34 October 31, 2018 
L. minor Number of fronds (IC50): 3.6 g/L KCl 3.5 (2.9 – 4.2) 10 October 22, 2018 

P. subcapitata Growth (IC50): 34.8 µg/L Zn 30.9 (25.8 – 37.0) 9 October 22, 2018 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 
Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data













CETIS Analytical Report Report Date: 15 Nov-18 07:32 (p 1 of  2)
Test Code/ID: 1819-0383-01 CD / 10-1278-6057

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:32
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 14-5364-1048
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation662263

Sample ID: 04-3112-3815
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-01

Sample Age: 48h (16 °C)

Source: Nautilus Environmental
Station: LC_LCDSSLCC

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 02-7397-3348
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
LC5 >100 n/a n/a <1 n/a n/a
LC10 >100 n/a n/a <1 n/a n/a
LC15 >100 n/a n/a <1 n/a n/a
LC20 >100 n/a n/a <1 n/a n/a
LC25 >100 n/a n/a <1 n/a n/a
LC40 >100 n/a n/a <1 n/a n/a
LC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode A/B

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Std Dev
1.0000 10/101.0000 1.00000 10N 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00001.6 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00003.2 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00006.3 10 0.0%0.00% 1 0.0%0.0000
0.9000 9/100.0000 1.000012 10 10.0%35.14% 0.975 2.5%0.3162
1.0000 10/101.0000 1.000025 10 0.0%0.00% 0.975 2.5%0.0000
1.0000 10/101.0000 1.000050 10 0.0%0.00% 0.975 2.5%0.0000
1.0000 10/101.0000 1.0000100 10 0.0%0.00% 0.975 2.5%0.0000

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.2 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
1.6 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
3.2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
6.3 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
12 1/1 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 15 Nov-18 07:32 (p 2 of  2)
Test Code/ID: 1819-0383-01 CD / 10-1278-6057

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:32
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 14-5364-1048
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS Analytical Report Report Date: 23 Nov-18 13:35 (p 1 of  2)
Test Code/ID: 1819-0383-01 CD / 10-1278-6057

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 23 Nov-18 13:35
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 02-5306-3146
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation1743479

Sample ID: 04-3112-3815
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-01

Sample Age: 48h (16 °C)

Source: Nautilus Environmental
Station: LC_LCDSSLCC

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 02-7397-3348
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)
1.997 3.302 1.0000 No Outliers DetectedGrubbs Extreme Value TestExtreme Value

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
IC5 17.33 0.6863 n/a 5.771 n/a 145.7
IC10 24.84 2.576 n/a 4.026 n/a 38.81
IC15 >100 n/a n/a <1 n/a n/a
IC20 >100 n/a n/a <1 n/a n/a
IC25 >100 n/a n/a <1 n/a n/a
IC40 >100 n/a n/a <1 n/a n/a
IC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Reproduction Summary

Mean %Effect

Isotonic Variate

Std Dev
18.3 11 230 10N 0.0%22.46% 18.5 0.0%4.111
17 11 221.6 9 7.1%25.47% 18.5 0.0%4.33
17 10 233.2 10 7.1%29.87% 18.5 0.0%5.077
20.1 12 236.3 10 -9.84%20.51% 18.5 0.0%4.122
20.1 12 2412 10 -9.84%20.64% 18.5 0.0%4.149
15.7 10 2425 10 14.21%34.11% 16.63 10.09%5.355
15 11 2250 10 18.03%32.36% 16.63 10.09%4.853
19.2 16 23100 10 -4.92%10.36% 16.63 10.09%1.989

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 21 18 21 19 11 19 19 23 11 21
1.6 22 12 16 12 19 20 20 11 21
3.2 20 23 21 13 21 20 11 11 10 20
6.3 23 22 21 22 23 13 12 20 22 23
12 22 21 20 13 12 22 24 23 22 22
25 24 13 12 11 10 20 12 13 24 18
50 12 21 11 22 12 11 11 11 18 21
100 19 23 19 17 18 21 20 19 16 20

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________
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Test Code/ID: 1819-0383-01 CD / 10-1278-6057

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 23 Nov-18 13:35
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 02-5306-3146
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS Analytical Report Report Date: 15 Nov-18 07:40 (p 1 of  2)
Test Code/ID: 1819-0383-02 CD / 18-0513-2415

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:40
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 09-9250-5368
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation1745447

Sample ID: 13-8050-1745
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-02

Sample Age: 48h (15.8 °C)

Source: Nautilus Environmental
Station: LC_LC5

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 00-3020-4480
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
LC5 >100 n/a n/a <1 n/a n/a
LC10 >100 n/a n/a <1 n/a n/a
LC15 >100 n/a n/a <1 n/a n/a
LC20 >100 n/a n/a <1 n/a n/a
LC25 >100 n/a n/a <1 n/a n/a
LC40 >100 n/a n/a <1 n/a n/a
LC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode A/B

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Std Dev
1.0000 10/101.0000 1.00000 10N 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00001.6 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00003.2 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00006.3 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000012.5 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000025 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000050 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.0000100 10 0.0%0.00% 1 0.0%0.0000

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.2 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
1.6 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
3.2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
6.3 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 15 Nov-18 07:40 (p 2 of  2)
Test Code/ID: 1819-0383-02 CD / 18-0513-2415

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:40
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 09-9250-5368
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS Analytical Report Report Date: 15 Nov-18 07:44 (p 1 of  2)
Test Code/ID: 1819-0383-02 CD / 18-0513-2415

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:44
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 08-9085-5561
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation1464728

Sample ID: 13-8050-1745
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-02

Sample Age: 48h (15.8 °C)

Source: Nautilus Environmental
Station: LC_LC5

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 00-3020-4480
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)
2.985 3.306 0.1734 No Outliers DetectedGrubbs Extreme Value TestExtreme Value

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
IC5 31.33 2.524 53.83 3.192 1.858 39.61
IC10 48.02 12.26 63.78 2.083 1.568 8.155
IC15 59.5 33.99 85.55 1.681 1.169 2.942
IC20 72.07 42.51 n/a 1.387 n/a 2.352
IC25 87.26 51.54 n/a 1.146 n/a 1.94
IC40 >100 n/a n/a <1 n/a n/a
IC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Reproduction Summary

Mean %Effect

Isotonic Variate

Std Dev
20.3 11 240 10N 0.0%19.44% 21 0.0%3.945
21.7 19 251.6 10 -6.9%8.43% 21 0.0%1.829
20.7 18 243.2 10 -1.97%9.40% 20.95 0.24%1.947
21.2 18 246.3 10 -4.43%8.84% 20.95 0.24%1.874
19.2 10 2312.5 10 5.42%21.52% 20.5 2.38%4.131
21.8 16 2625 10 -7.39%13.47% 20.5 2.38%2.936
18.8 11 2350 10 7.39%19.55% 18.8 10.48%3.676
15 9 21100 10 26.11%29.65% 15 28.57%4.447

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 22 21 24 16 23 20 11 21 22 23
1.6 21 25 23 22 23 23 20 20 19 21
3.2 23 21 18 19 24 21 22 21 19 19
6.3 18 22 19 22 23 22 24 20 20 22
12.5 21 21 23 10 18 20 22 14 21 22
25 22 19 21 20 16 23 26 23 23 25
50 18 23 19 15 11 21 21 22 17 21
100 21 9 18 18 10 19 14 14 9 18

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 15 Nov-18 07:44 (p 2 of  2)
Test Code/ID: 1819-0383-02 CD / 18-0513-2415

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:44
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 08-9085-5561
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS Analytical Report Report Date: 15 Nov-18 07:49 (p 1 of  2)
Test Code/ID: 1819-0383-03 CD / 19-6970-2563

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:49
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 20-9607-0797
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation232436

Sample ID: 09-0064-0309
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-03

Sample Age: 48h (15.6 °C)

Source: Nautilus Environmental
Station: LC_DC1

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 16-4921-2088
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
LC5 >100 n/a n/a <1 n/a n/a
LC10 >100 n/a n/a <1 n/a n/a
LC15 >100 n/a n/a <1 n/a n/a
LC20 >100 n/a n/a <1 n/a n/a
LC25 >100 n/a n/a <1 n/a n/a
LC40 >100 n/a n/a <1 n/a n/a
LC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode A/B

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Std Dev
1.0000 10/101.0000 1.00000 10N 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00001.6 10 0.0%0.00% 1 0.0%0.0000
1.0000 9/91.0000 1.00003.2 9 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00006.3 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000012.5 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000025 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000050 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.0000100 10 0.0%0.00% 1 0.0%0.0000

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.2 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
1.6 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
3.2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
6.3 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 15 Nov-18 07:49 (p 2 of  2)
Test Code/ID: 1819-0383-03 CD / 19-6970-2563

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:49
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 20-9607-0797
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 15 Nov-18 07:55 (p 1 of  2)
Test Code/ID: 1819-0383-03 CD / 19-6970-2563

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:54
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 16-6600-1162
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation43972

Sample ID: 09-0064-0309
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-03

Sample Age: 48h (15.6 °C)

Source: Nautilus Environmental
Station: LC_DC1

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 16-4921-2088
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)
4.195 3.302 6.6E-04 Outlier DetectedGrubbs Extreme Value TestExtreme Value

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
IC5 63.97 40.52 n/a 1.563 n/a 2.468
IC10 85.64 59.47 n/a 1.168 n/a 1.682
IC15 >100 n/a n/a <1 n/a n/a
IC20 >100 n/a n/a <1 n/a n/a
IC25 >100 n/a n/a <1 n/a n/a
IC40 >100 n/a n/a <1 n/a n/a
IC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Reproduction Summary

Mean %Effect

Isotonic Variate

Std Dev
22.9 20 260 10N 0.0%8.84% 23.59 0.0%2.025
23 21 261.6 10 -0.44%6.80% 23.59 0.0%1.563
23.22 21 263.2 9 -1.41%8.55% 23.59 0.0%1.986
24.2 22 266.3 10 -5.68%6.10% 23.59 0.0%1.476
24.2 20 2812.5 10 -5.68%10.27% 23.59 0.0%2.486
24 18 2825 10 -4.8%12.73% 23.59 0.0%3.055
23.4 21 2850 10 -2.18%10.89% 23.4 0.79%2.547
20.6 9 26100 10 10.04%27.48% 20.6 12.66%5.661

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 22 20 23 25 20 25 26 23 22 23
1.6 22 23 22 24 24 21 26 21 23 24
3.2 21 22 26 21 26 25 23 22 23
6.3 23 26 22 25 24 22 25 25 24 26
12.5 24 23 28 20 24 22 23 27 27 24
25 26 18 26 20 22 25 25 25 25 28
50 25 28 22 21 27 21 23 22 21 24
100 24 25 9 20 24 26 12 23 22 21

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 15 Nov-18 07:55 (p 2 of  2)
Test Code/ID: 1819-0383-03 CD / 19-6970-2563

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 15 Nov-18 7:54
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 16-6600-1162
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________













CETIS Analytical Report Report Date: 20 Nov-18 07:35 (p 1 of  2)
Test Code/ID: 1819-0383-04 CD / 15-3629-1350

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:35
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 02-1550-1011
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation886826

Sample ID: 01-4801-1479
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-04

Sample Age: 48h (16.2 °C)

Source: Nautilus Environmental
Station: LC_FRDSDC

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 12-0481-9420
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
LC5 >100 n/a n/a <1 n/a n/a
LC10 >100 n/a n/a <1 n/a n/a
LC15 >100 n/a n/a <1 n/a n/a
LC20 >100 n/a n/a <1 n/a n/a
LC25 >100 n/a n/a <1 n/a n/a
LC40 >100 n/a n/a <1 n/a n/a
LC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode A/B

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Std Dev
1.0000 10/101.0000 1.00000 10N 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00001.6 10 0.0%0.00% 1 0.0%0.0000
0.9000 9/100.0000 1.00003.2 10 10.0%35.14% 0.9667 3.33%0.3162
1.0000 10/101.0000 1.00006.3 10 0.0%0.00% 0.9667 3.33%0.0000
0.9000 9/100.0000 1.000012.5 10 10.0%35.14% 0.9667 3.33%0.3162
1.0000 10/101.0000 1.000025 10 0.0%0.00% 0.9667 3.33%0.0000
1.0000 10/101.0000 1.000050 10 0.0%0.00% 0.9667 3.33%0.0000
1.0000 10/101.0000 1.0000100 10 0.0%0.00% 0.9667 3.33%0.0000

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.2 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
1.6 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
3.2 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
6.3 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
12.5 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 20 Nov-18 07:35 (p 2 of  2)
Test Code/ID: 1819-0383-04 CD / 15-3629-1350

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:35
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 02-1550-1011
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 20 Nov-18 07:41 (p 1 of  2)
Test Code/ID: 1819-0383-04 CD / 15-3629-1350

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:41
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 05-1925-3798
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation68300

Sample ID: 01-4801-1479
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-04

Sample Age: 48h (16.2 °C)

Source: Nautilus Environmental
Station: LC_FRDSDC

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 12-0481-9420
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)
4.448 3.306 1.5E-04 Outlier DetectedGrubbs Extreme Value TestExtreme Value
4.448 1.96 1.0000 Non-Significant Trend in ControlsMann-Kendall Trend TestControl Trend

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
IC5 1.002 0.4447 2.411 99.76 41.47 224.9
IC10 2.251 1.087 94.41 44.43 1.059 91.99
IC15 >100 n/a n/a <1 n/a n/a
IC20 >100 n/a n/a <1 n/a n/a
IC25 >100 n/a n/a <1 n/a n/a
IC40 >100 n/a n/a <1 n/a n/a
IC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Reproduction Summary

Mean %Effect

Isotonic Variate

Std Dev
21.8 20 240 10N 0.0%6.77% 21.8 0.0%1.476
20.3 18 241.6 10 6.88%9.59% 20.3 6.88%1.947
17.1 4 243.2 10 21.56%33.59% 18.84 13.58%5.744
17.4 9 216.3 10 20.18%19.76% 18.84 13.58%3.438
17.9 10 2112.5 10 17.89%17.56% 18.84 13.58%3.143
20.8 18 2425 10 4.59%12.58% 18.84 13.58%2.616
21 17 2550 10 3.67%12.30% 18.84 13.58%2.582
18.8 17 22100 10 13.76%7.44% 18.8 13.76%1.398

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 21 22 20 24 20 21 24 23 22 21
1.6 18 21 22 19 19 18 20 22 20 24
3.2 4 17 22 24 18 11 19 17 20 19
6.3 17 19 20 19 16 20 21 9 16 17
12.5 19 20 10 18 21 19 16 19 20 17
25 19 18 23 19 18 24 22 18 24 23
50 21 17 22 21 20 17 22 21 24 25
100 19 18 19 18 18 22 17 18 19 20

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 20 Nov-18 07:41 (p 2 of  2)
Test Code/ID: 1819-0383-04 CD / 15-3629-1350

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:41
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 05-1925-3798
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________













CETIS Analytical Report Report Date: 20 Nov-18 07:45 (p 1 of  2)
Test Code/ID: 1819-0383-05 CD / 18-6218-1495

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:45
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 14-3866-1123
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation565643

Sample ID: 01-8174-1587
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-05

Sample Age: 48h (16.2 °C)

Source: Nautilus Environmental
Station: LC_DCDS

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 11-6284-6134
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
LC5 >100 n/a n/a <1 n/a n/a
LC10 >100 n/a n/a <1 n/a n/a
LC15 >100 n/a n/a <1 n/a n/a
LC20 >100 n/a n/a <1 n/a n/a
LC25 >100 n/a n/a <1 n/a n/a
LC40 >100 n/a n/a <1 n/a n/a
LC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode A/B

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Std Dev
1.0000 10/101.0000 1.00000 10N 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00001.6 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00003.2 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00006.3 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000012.5 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000025 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.000050 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.0000100 10 0.0%0.00% 1 0.0%0.0000

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.2 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
1.6 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
3.2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
6.3 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 20 Nov-18 07:45 (p 2 of  2)
Test Code/ID: 1819-0383-05 CD / 18-6218-1495

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:45
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 14-3866-1123
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 20 Nov-18 07:50 (p 1 of  2)
Test Code/ID: 1819-0383-05 CD / 18-6218-1495

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:49
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 21-0155-6105
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation1132800

Sample ID: 01-8174-1587
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-05

Sample Age: 48h (16.2 °C)

Source: Nautilus Environmental
Station: LC_DCDS

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 11-6284-6134
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)
4.573 3.306 7.0E-05 Outlier DetectedGrubbs Extreme Value TestExtreme Value
4.573 1.96 0.0374 Significant Trend in ControlsMann-Kendall Trend TestControl Trend

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
IC5 59.09 2.845 73.97 1.692 1.352 35.14
IC10 75.2 19.9 n/a 1.33 n/a 5.026
IC15 95.64 52.12 n/a 1.046 n/a 1.919
IC20 >100 n/a n/a <1 n/a n/a
IC25 >100 n/a n/a <1 n/a n/a
IC40 >100 n/a n/a <1 n/a n/a
IC50 >100 n/a n/a <1 n/a n/a

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Reproduction Summary

Mean %Effect

Isotonic Variate

Std Dev
22.3 21 240 10N 0.0%4.75% 22.6 0.0%1.059
22.9 19 261.6 10 -2.69%9.08% 22.6 0.0%2.079
22 6 273.2 10 1.35%26.93% 22.57 0.15%5.925
22.9 19 266.3 10 -2.69%9.75% 22.57 0.15%2.234
22.8 20 2612.5 10 -2.24%10.30% 22.57 0.15%2.348
21.4 3 2825 10 4.04%33.57% 22.25 1.55%7.183
23.1 11 2750 10 -3.59%19.94% 22.25 1.55%4.606
19 13 25100 10 14.8%22.47% 19 15.93%4.269

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 22 23 23 23 24 23 21 21 21 22
1.6 24 26 21 22 24 25 24 19 22 22
3.2 25 24 26 6 23 21 22 27 24 22
6.3 19 23 20 26 24 23 26 23 23 22
12.5 20 25 26 26 21 23 21 24 20 22
25 28 27 24 25 26 20 22 3 20 19
50 25 27 25 24 25 21 26 11 22 25
100 22 18 25 14 23 19 14 23 13 19

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 20 Nov-18 07:50 (p 2 of  2)
Test Code/ID: 1819-0383-05 CD / 18-6218-1495

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:49
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 21-0155-6105
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________













CETIS Analytical Report Report Date: 20 Nov-18 07:58 (p 1 of  2)
Test Code/ID: 1819-0383-06 CD / 06-9093-5017

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:58
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 03-5820-1538
Analysis: Untrimmed Spearman-Kärber Status Level: 1

95% LCL 95% UCLThreshold Option Threshold Trim Mu Sigma

Spearman-Kärber Estimates

LC50
35.36 29.29 42.69Control Threshold 0 0.00% 1.549 0.04088

Sample ID: 21-0514-5799
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-06

Sample Age: 48h (15.9 °C)

Source: Nautilus Environmental
Station: WL_BFWB_OUT_SP21

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 21-0512-3943
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Mean Min MaxCountCode A/B

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Std Dev
1.0000 10/101.0000 1.00000 10N 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00001.6 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00003.2 10 0.0%0.00% 1 0.0%0.0000
1.0000 10/101.0000 1.00006.3 10 0.0%0.00% 1 0.0%0.0000
0.9000 9/100.0000 1.000012.5 10 10.0%35.14% 0.95 5.0%0.3162
1.0000 10/101.0000 1.000025 10 0.0%0.00% 0.95 5.0%0.0000
0.1000 1/100.0000 1.000050 10 90.0%316.20% 0.1 90.0%0.3162
0.0000 0/100.0000 0.0000100 10 100.0% 0 100.0%0.0000

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.2 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000
100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
1.6 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
3.2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
6.3 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
12.5 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
50 0/1 0/1 0/1 0/1 0/1 1/1 0/1 0/1 0/1 0/1
100 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 20 Nov-18 07:58 (p 2 of  2)
Test Code/ID: 1819-0383-06 CD / 06-9093-5017

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 7:58
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4Analysis ID: 03-5820-1538
Analysis: Untrimmed Spearman-Kärber Status Level: 1
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CETIS Analytical Report Report Date: 20 Nov-18 08:06 (p 1 of  2)
Test Code/ID: 1819-0383-06 CD / 06-9093-5017

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 8:05
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 19-4316-2815
Analysis: Linear Interpolation (ICPIN) Status Level: 1

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation895104

Sample ID: 21-0514-5799
Sample Date: 30 Oct-18
Receipt Date: 01 Nov-18

Code: 1819-0383-06

Sample Age: 48h (15.9 °C)

Source: Nautilus Environmental
Station: WL_BFWB_OUT_SP21

Client: Nautilus Environmental

Project:
Material: Water Sample
CAS (PC):

Batch ID: 21-0512-3943
Start Date: 01 Nov-18
Ending Date: 08 Nov-18

Test Type: Reproduction-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/21 Diluent: Mod-Hard Synthetic Water
Brine:Species: Ceriodaphnia dubia
Source: In-House Culture

Analyst: Sara Thiessen

Age: <24Taxon: Branchiopoda

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)
5.264 3.306 2.7E-07 Outlier DetectedGrubbs Extreme Value TestExtreme Value
5.264 1.96 0.1447 Non-Significant Trend in ControlsMann-Kendall Trend TestControl Trend

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL
IC5 25.1 7.916 25.92 3.984 3.859 12.63
IC10 26.05 9.889 26.87 3.838 3.722 10.11
IC15 27.04 12.3 27.85 3.698 3.591 8.131
IC20 28.06 23.85 28.86 3.564 3.464 4.193
IC25 29.12 25.95 29.92 3.434 3.342 3.854
IC40 32.53 29.61 33.31 3.074 3.003 3.377
IC50 35.02 32.33 35.77 2.856 2.796 3.093

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Reproduction Summary

Mean %Effect

Isotonic Variate

Std Dev
19 12 230 10N 0.0%16.64% 21.56 0.0%3.162
19.4 10 251.6 10 -2.11%25.62% 21.56 0.0%4.971
23.8 18 303.2 10 -25.26%14.80% 21.56 0.0%3.521
23.7 20 296.3 10 -24.74%12.90% 21.56 0.0%3.057
21.9 0 3012.5 10 -15.26%39.07% 21.56 0.0%8.556
20.6 13 2825 10 -8.42%22.44% 20.6 4.45%4.624
0.3 0 350 10 98.42%316.20% 0.3 98.61%0.9487
0 0 0100 10 100.0% 0 100.0%0

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 17 20 18 12 21 17 20 20 23 22
1.6 21 20 11 25 23 20 10 20 23 21
3.2 18 24 25 20 26 25 25 20 30 25
6.3 26 27 25 21 24 29 23 22 20 20
12.5 30 26 26 27 0 26 22 17 20 25
25 20 21 21 13 24 18 28 26 20 15
50 0 0 0 0 0 3 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0

CETIS™ v1.9.4.11001-518-451-8 QA:________Analyst:________



CETIS Analytical Report Report Date: 20 Nov-18 08:06 (p 2 of  2)
Test Code/ID: 1819-0383-06 CD / 06-9093-5017

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 20 Nov-18 8:05
Endpoint: Reproduction CETIS Version: CETISv1.9.4Analysis ID: 19-4316-2815
Analysis: Linear Interpolation (ICPIN) Status Level: 1
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APPENDIX B – Rainbow trout embryo (Oncorhynchus mykiss) Toxicity Test Data













































































 
 

 

APPENDIX C – Lemna minor Toxicity Test Data



































































































































 
 

 

 
 
 
 

APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data



































































































 
 

 

 
 
 

APPENDIX E – Chain-of-Custody Forms















 
 

 

 
 
 
 
 
 
 
 

END OF REPORT



Appendix G – Line Creek Historical Data 19135196-3500 

Attachment G2 Water Quality Screening



Table 2-A: Water Quality Screening for 2015 to 2018 Chronic Toxicity Tests at LC_LC5 Attachment 2: Water Quality Screening 19135196/3500/3502

Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.4 8.5 8.4 8.5 8.5 8.6 8.5 8.1
Temperature °C - - - 6.9 3.3 4.5 4.9 5.8 5.5 3.9 5.1
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.5 7.9 8.3 8.4 8.4 8.2 8.4 8.4
Hardness, as CaCO3 mg/L - - - 300 424 285 356 375 388 346 393
Total alkalinity, as CaCO3 mg/L 20(a) - - 167 167 153 176 183 146 159 189
Total dissolved solids mg/L - - - 368 440 359 441 495 525 394 495
Total suspended solids mg/L - - - 5.1 <1.0 16 <1.0 8.2 1.0 40 <1.0
Total organic carbon mg/L - - - 1.4 1.2 2.2 0.95 2.1 0.86 4.6 <0.5
Dissolved organic carbon mg/L - - - 1.2 0.84 1.6 0.58 1.9 1.0 4.4 <0.5
Turbidity NTU - - - 1.1 0.35 4.2 0.46 5.8 0.27 22 0.30
Conductivity us/cm - - - 576 627 540 649 698 652 613 743
Oxidation-reduction potential mv - - - 491 376 378 357 342 291 271 388
Acidity To pH 8.3, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bicarbonate, as CaCO3 mg/l - - - 159 167 148 173 174 146 150 181
Carbonate, as CaCO3 mg/l - - - 8.2 <1.0 4.8 3.0 9.2 <1.0 8.6 8.0
Hydroxide, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.25 <0.05 <0.05 <0.05 <0.05
Calcium mg/L - - - 73 102 69 88 90 92 83 91
Chloride mg/L 150 600 - 1.5 1.5 1.5 2.5 2.7 2.9 1.9 2.4
Fluoride mg/L - 1.8 - 1.9(b) - 0.19 0.17 0.20 0.21 0.15 0.16 0.20 0.22
Magnesium mg/L - - - 29 41 27 33 36 39 34 40
Potassium mg/L - - - 0.97 1.1 0.89 1.1 1.3 1.1 1.2 1.1
Sodium mg/L - - - 2.0 2.7 1.9 2.5 2.8 3.1 2.4 3.3
Sulphate mg/L 429(b, c) - 481(b) 120 178 105 154 172 185 140 184
Major anion sum meq/l - - - 6.4 7.8 5.7 7.4 8.0 7.5 6.6 8.3
Major cation sum meq/l - - - 6.1 8.6 5.8 7.3 7.6 7.9 7.0 8.0
Nutrients
Nitrate mg-N/L 3.0 33 8.6 - 13(d) 6.7(Mn) 9.8(Mn) 5.9(Mn) 7.9(Mn) 9.5(Mn) 8.9(Mn) 6.9(Mn) 8.6(Mn)

Nitrite mg-N/L 0.020 - 0.040(e) 0.060 - 0.12(e) - 0.0037 <0.001 0.0012 <0.005 0.0047 0.0041 0.0036 0.0031
Total ammonia mg-N/L 0.31 - 0.94(f) 1.6 - 4.9(g) - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0084 0.016
Total Kjeldahl nitrogen mg-N/L - - - <0.05 <0.05 0.22 <0.05 0.68 0.58 0.54 0.14
Orthophosphate mg-P/L - - - 0.0012 0.0010 <0.001 <0.001 0.0041 <0.001 0.0014 0.0022
Phosphorus mg-P/L - - - 0.0076 0.063 0.016 <0.002 0.019 <0.002 0.051 0.012
Total Metals
Aluminum mg/L - - - 0.022 <0.015 0.12 0.0068 0.069 <0.003 0.39 0.0038
Antimony mg/L 0.0090 - - 0.00014 <0.0005 0.00024 0.00013 0.00014 0.00012 0.00018 0.00012
Arsenic mg/L - 0.0050 - 0.00013 <0.0005 0.00018 0.00011 0.00021 0.00014 0.00040 0.00013
Barium mg/L 1.0 - - 0.079 0.11 0.071 0.089 0.093 0.10 0.081 0.10
Beryllium mg/L 0.00013 - - <0.0001 <0.0005(DL>Mn) <0.0001 <0.00002 <0.00002 <0.00002 0.000029 <0.00002
Bismuth mg/L - - - <0.00005 <0.00025 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Boron mg/L 1.2 - - <0.01 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 0.010
Cadmium mg/L - - - 0.000034 0.000040 0.000063 0.000038 0.000047 0.000025 0.00010 0.000037
Calcium mg/L - - - 75 99 71 85 86 93 80 91
Chromium mg/L 0.0010(h) - - 0.00021 <0.0005 0.00038 0.00018 0.00023 <0.0003 0.00076 0.00017
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0005 0.00011 <0.0001 0.00011 <0.0001 0.00035 <0.0001
Copper mg/L - - - <0.0005 <0.0025 <0.0005 <0.0005 <0.0005 <0.0005 0.0011 <0.0005
Iron mg/L - 1.0 - 0.031 <0.05 0.17 <0.01 0.12 <0.01 0.59 <0.01
Lead mg/L 0.015 - 0.020(b) 0.31 - 0.42(b) - <0.00005 <0.00025 0.00012 <0.00005 0.000098 <0.00005 0.00043 <0.00005
Lithium mg/L - - - 0.014 0.019 0.015 0.020 0.020 0.022 0.018 0.022
Magnesium mg/L - - - 30 43 28 38 36 40 32 42
Manganese mg/L 1.9 - 2.5(b) 3.4(b) - 0.0026 <0.0005 0.0090 0.00083 0.0093 0.00041 0.029 0.00036
Mercury mg/L 0.000010 - - <0.000005 <0.000005 - - - - - -
Molybdenum mg/L 1.0 2.0 - 0.0011 0.0011 0.0010 0.0011 0.0010 0.0011 0.0012 0.0012
Nickel mg/L 0.005(i) - - 0.0017 <0.0025 0.0020 0.0015 0.0015 0.0013 0.0030 0.0012
Potassium mg/L - - - 1.00 1.2 0.98 1.1 1.2 1.2 1.2 1.2
Selenium mg/L 0.0020 - 0.019 0.027(Mn, E) 0.038(Mn, E) 0.022(Mn, E) 0.029(Mn, E) 0.034(Mn, E) 0.039(Mn, E) 0.033(Mn, E) 0.042(Mn, E)

Silicon mg/L - - - 1.9 2.2 2.2 2.1 2.3 2.1 2.9 2.2
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Sodium mg/L - - - 2.1 3.1 2.0 2.8 2.7 3.3 2.2 3.6
Strontium mg/L - - - 0.13 0.17 0.12 0.15 0.15 0.17 0.13 0.18
Thallium mg/L 0.00080 - - <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 <0.00001 0.000018 <0.00001
Tin mg/L - - - <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Titanium mg/L - - - <0.01 <0.01 0.014 <0.01 <0.01 <0.01 <0.01 <0.01
Uranium mg/L 0.0085 - - 0.0016 0.0021 0.0016 0.0021 0.0019 0.0021 0.0018 0.0023
Vanadium mg/L - - - <0.0005 <0.0025 0.00063 <0.0005 0.00056 <0.0005 0.0020 <0.0005
Zinc mg/L 0.15 - 0.19 0.18 - 0.28 - <0.003 <0.015 0.0040 <0.003 0.016 <0.003 0.0065 <0.003
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - 0.0041 <0.005 <0.003 <0.003 0.0065 <0.003 <0.003 <0.003
Antimony mg/L - - - 0.00012 <0.0005 0.00015 0.00012 0.00012 0.00012 <0.0001 0.00011
Arsenic mg/L - - - 0.00011 <0.0005 0.00011 <0.0001 <0.0001 0.00015 0.00013 <0.0001
Barium mg/L - - - 0.077 0.11 0.069 0.089 0.10 0.099 0.080 0.099
Beryllium mg/L - - - <0.0001 <0.0005 <0.0001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Bismuth mg/L - - - <0.00005 <0.00025 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Boron mg/L - - - <0.01 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium mg/L 0.00046(b) 0.0017 - 0.0026(b) 0.00032(k) 0.000035 <0.000025 0.000022 0.000016 0.000018 0.0000082 0.000027 0.000020
Chromium mg/L - - - 0.00016 <0.0005 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 0.00011
Cobalt mg/L - - - <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Copper mg/L 0.0004 - 0.0031(l) 0.0021 - 0.0184(l) - <0.0005 <0.001(DL>Mn) <0.0005 <0.0005 <0.0002 <0.0005 <0.0005 <0.0005(DL>Mn)

Iron mg/L - 0.35 - 0.013 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Lead mg/L - - - <0.00005 <0.00025 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Lithium mg/L - - - 0.014 0.019 0.015 0.019 0.021 0.020 0.017 0.020
Manganese mg/L - - - 0.0025 <0.0005 0.00058 0.00028 0.0013 <0.0001 0.00041 0.00012
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005
Molybdenum mg/L - - - 0.0011 0.0010 0.0010 0.0011 0.0011 0.0011 0.0012 0.0012
Nickel mg/L - - - 0.0013 <0.0025 0.0016 0.0013 0.0012 0.00095 0.0016 0.0011
Selenium mg/L - - - 0.026 0.038 0.022 0.029 0.041 0.044 0.031 0.050
Silicon mg/L - - - 1.8 2.2 2.0 2.0 2.1 2.1 2.2 2.0
Silver mg/L - - - <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Strontium mg/L - - - 0.12 0.17 0.11 0.16 0.16 0.17 0.14 0.17
Thallium mg/L - - - <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Tin mg/L - - - <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Titanium mg/L - - - <0.01 <0.01 0.013 <0.01 <0.01 <0.01 <0.01 <0.01
Uranium mg/L - - - 0.0016 0.0021 0.0016 0.0020 0.0017 0.0024 0.0018 0.0023
Vanadium mg/L - - - <0.0005 <0.0025 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Zinc mg/L - - - 0.0032 <0.005 <0.003 <0.003 <0.001 <0.003 <0.001 <0.001
∑ Toxic Units
WQGs - - - - 5.79 11.9 5.09 5.43 5.43 5.50 5.99 5.96
WQGs/EVWQP Benchmarks - - - - 5.03 10.2 4.48 4.24 3.91 4.01 5.00 4.51
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (285 to 424 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.

(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.9 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.

(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (8.1 to 8.6). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

- = no guideline or no data

BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = Oncorhynchus 
mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-
water/water/water-quality/water-quality-guidelines.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline 
values were not identified as exceedances.

(g) = the ammonia guideline is pH and temperature dependent. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

27-Apr-1626-Oct-1505-May-15

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

30-Oct-1830-Apr-1802-Oct-1724-Apr-1717-Oct-16Parameter Unit EVWQP 
Benchmarks

Guidelines for the protection of Aquatic Life
30-day mean

(BC ENV)
Maximum
(BC ENV)

(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (285 to 424 mg/L). The guideline is calculated based on the individual hardness value for each sample and was 
calculated using the Elk River intercept. The minimum EVWQP guideline is 3 mg/L.

Golder Associates Ltd. 1



Table 2-B: Water Quality Screening for 2015 to 2018 Chronic Toxicity Tests at LC_DCDS Attachment 2: Water Quality Screening 19135196/3500/3502

Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.5 8.3 8.4 8.3 8.5 8.2 8.6
Temperature °C - - - 4.8 1.9 3.4 3.1 2.0 6.1 1.9 2.1
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.0 8.2 8.2 8.1 8.3 8.1 8.4
Hardness, as CaCO3 mg/L - - - 96 150 100 139 97 202 182 308
Total alkalinity, as CaCO3 mg/L 20(a) - - 92 133 89 131 96 142 104 164
Total dissolved solids mg/L - - - 114 140 114 171 90 248 229 388
Total suspended solids mg/L - - - 3.9 4.2 6.5 10 8.0 2.2 25 3.7
Total organic carbon mg/L - - - 2.9 2.7 3.1 3.3 4.3 2.2 6.7 2.6
Dissolved organic carbon mg/L - - - 2.2 2.3 2.6 2.1 3.4 2.4 3.4 2.0
Turbidity NTU - - - 11 1.9 9.3 22 10 2.0 38 1.8
Conductivity us/cm - - - 189 251 192 268 190 373 364 603
Oxidation-reduction potential mv - - - 367 367 369 328 375 250 280 331
Acidity To pH 8.3, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 2.1 <1.0 <1.0 <1.0
Bicarbonate, as CaCO3 mg/l - - - 92 133 89 131 96 142 104 156
Carbonate, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 8.0
Hydroxide, as CaCO3 mg/l - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Calcium mg/L - - - 25 37 25 35 25 51 46 74
Chloride mg/L 150 600 - 1.1 <0.5 0.19 1.4 0.56 4.1 3.3 9.0
Fluoride mg/L - 1.3 - 1.8(b) - 0.093 0.075 0.098 0.10 0.070 0.073 0.12 0.10
Magnesium mg/L - - - 8.3 14 8.9 13 8.3 18 16 30
Potassium mg/L - - - 0.81 1.1 0.86 1.2 0.99 1.6 2.0 2.3
Sodium mg/L - - - 0.59 0.69 0.45 0.93 0.58 0.97 1.3 1.8
Sulphate mg/L 309 - 429(b, c) - 309 - 481(b) 8.7 13 8.0 19 6.8 43 43 94
Major anion sum meq/l - - - 2.1 2.9 2.0 3.1 2.1 4.2 3.7 6.8
Major cation sum meq/l - - - 2.0 3.1 2.1 2.9 2.0 4.1 3.7 6.3
Nutrients
Nitrate mg-N/L 3.0 33 1.4 - 4.7(d) 0.24 <0.005 0.40 0.47 0.54 4.4(Mn, E) 8.5(Mn, E) 19(Mn, E)

Nitrite mg-N/L 0.020 - 0.10(e) 0.060 - 0.30(e) - <0.001 0.0012 <0.001 0.0077 0.0014 0.062(Mn) 0.088(Mn) 0.037
Total ammonia mg-N/L 0.32 - 0.78(f) 1.7 - 4.0(g) - <0.005 0.0094 <0.005 0.020 0.027 0.088 0.17 0.036
Total Kjeldahl nitrogen mg-N/L - - - 0.14 <0.05 0.13 0.25 0.27 0.67 0.71 0.46
Orthophosphate mg-P/L - - - 0.031 0.0012 0.032 0.021 0.032 0.0063 0.028 0.0014
Phosphorus mg-P/L - - - 0.048 0.017 0.048 0.050 0.060 0.011 0.070 0.017
Total Metals
Aluminum mg/L - - - 0.18 <0.015 0.19 0.17 0.10 0.024 0.25 0.0064
Antimony mg/L 0.0090 - - 0.00019 <0.0005 0.00027 0.00036 0.00025 0.00032 0.00059 0.00055
Arsenic mg/L - 0.0050 - 0.00036 <0.0005 0.00035 0.00042 0.00041 0.00033 0.00064 0.00033
Barium mg/L 1.0 - - 0.096 0.15 0.086 0.14 0.10 0.18 0.14 0.27
Beryllium mg/L 0.00013 - - <0.0001 <0.0005(DL>Mn) <0.0001 0.000024 <0.00002 <0.00002 0.000024 <0.00002
Bismuth mg/L - - - <0.00005 <0.00025 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Boron mg/L 1.2 - - <0.01 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium mg/L - - - 0.000067 0.000060 0.000076 0.00013 0.000095 0.000055 0.00020 0.000089
Calcium mg/L - - - 25 36 25 36 27 48 44 76
Chromium mg/L 0.0010(h) - - 0.00042 <0.0005 0.00047 0.00043 0.00024 0.00018 0.0011(Mn) <0.0001
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0005 0.00012 0.00021 0.00016 0.00013 0.00092 0.00021
Copper mg/L - - - 0.00059 <0.0025 0.00062 0.0011 0.00063 <0.0005 0.0015 <0.0005
Iron mg/L - 1.0 - 0.14 <0.05 0.22 0.25 0.15 0.021 0.46 <0.01
Lead mg/L 0.0063 - 0.017(b) 0.077 - 0.34(b) - 0.00013 <0.00025 0.00016 0.00033 0.00014 <0.00005 0.00054 <0.00005
Lithium mg/L - - - 0.0051 0.0072 0.0051 0.0079 0.0053 0.0089 0.0096 0.013
Magnesium mg/L - - - 8.4 14 8.8 13 8.6 18 15 30
Manganese mg/L 1.0 - 2.0(b) 1.6 - 3.4(b) - 0.0025 0.00077 0.0045 0.0089 0.012 0.0029 0.031 0.0058
Mercury mg/L 0.000010 - - <0.000005 <0.000005 - - - - - -
Molybdenum mg/L 1.0 2.0 - 0.00083 0.0010 0.00088 0.0014 0.0013 0.0018 0.0036 0.0038
Nickel mg/L 0.005(i) - - 0.0010 <0.0025 0.0011 0.0017 0.0018 0.0011 0.0056(Mn) 0.0057(Mn)

Potassium mg/L - - - 0.87 1.2 0.91 1.3 1.1 1.6 1.8 2.4
Selenium mg/L 0.0020 - 0.019 0.0014 0.0016 0.0017 0.0023(Mn) 0.0013 0.0083(Mn) 0.013(Mn) 0.027(Mn, E)

Silicon mg/L - - - 2.8 1.6 2.8 2.7 2.7 2.4 2.8 1.9
Silver mg/L 0.000050 - 0.0015(b) 0.00010 - 0.0030(b) - <0.00001 <0.00005 0.000010 0.000015 <0.00001 <0.00001 0.000021 <0.00001
Sodium mg/L - - - 0.58 0.73 0.46 0.94 0.59 0.93 1.2 1.9
Strontium mg/L - - - 0.033 0.049 0.033 0.050 0.038 0.066 0.071 0.12
Thallium mg/L 0.00080 - - 0.000012 <0.00005 0.000015 0.000027 0.000017 0.000012 0.000035 0.000014
Tin mg/L - - - <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Titanium mg/L - - - <0.01 <0.01 0.010 <0.01 <0.01 <0.01 <0.01 <0.01
Uranium mg/L 0.0085 - - 0.00020 0.00033 0.00020 0.00048 0.00029 0.00074 0.00074 0.0016
Vanadium mg/L - - - 0.0021 <0.0025 0.0024 0.0022 0.0021 0.0013 0.0033 0.0013
Zinc mg/L 0.012 - 0.17 0.037 - 0.20 - 0.0034 <0.015 0.0037 0.0050 0.0056 <0.003 0.0082 <0.003
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - 0.029 <0.005 0.023 0.027 0.027 0.013 0.018 <0.003
Antimony mg/L - - - 0.00015 <0.0005 0.00018 0.00021 0.00023 0.00029 0.00051 0.00054
Arsenic mg/L - - - 0.00027 <0.0005 0.00028 0.00028 0.00035 0.00030 0.00038 0.00032
Barium mg/L - - - 0.093 0.14 0.084 0.13 0.097 0.18 0.14 0.25
Beryllium mg/L - - - <0.0001 <0.0005 <0.0001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Bismuth mg/L - - - <0.00005 <0.00025 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Boron mg/L - - - <0.01 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium mg/L 0.00020 - 0.00046(b) 0.00056 - 0.0019(b) 0.00013 - 0.00032(k) 0.000039 <0.000025 0.000037 0.000041 0.000049 0.000032 0.000074 0.000039
Chromium mg/L - - - 0.00012 <0.0005 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt mg/L - - - <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 0.00011 0.00040 0.00011
Copper mg/L 0.0012 - 0.0021(l) 0.0071 - 0.0128(l) - <0.0005 <0.001 <0.0005 <0.0005 0.00027 <0.0005 <0.0005 <0.0005
Iron mg/L - 0.35 - 0.014 <0.05 0.014 0.014 0.027 <0.01 <0.01 <0.01
Lead mg/L - - - <0.00005 <0.00025 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Lithium mg/L - - - 0.0051 0.0074 0.0052 0.0084 0.0050 0.0080 0.0094 0.012
Manganese mg/L - - - 0.00080 <0.0005 0.0013 0.00047 0.0078 0.00066 0.014 0.00015
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005
Molybdenum mg/L - - - 0.00078 0.0011 0.00087 0.0014 0.0011 0.0018 0.0036 0.0038
Nickel mg/L - - - 0.00064 <0.0025 0.00079 0.00077 0.0014 0.0011 0.0035 0.0048
Selenium mg/L - - - 0.0013 0.0016 0.0017 0.0024 0.0013 0.0088 0.014 0.030
Silicon mg/L - - - 2.4 1.4 2.5 2.5 2.5 2.4 2.5 1.6
Silver mg/L - - - <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Strontium mg/L - - - 0.032 0.047 0.033 0.047 0.035 0.066 0.073 0.11
Thallium mg/L - - - <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 0.000012 0.000016 0.000013
Tin mg/L - - - <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Uranium mg/L - - - 0.00018 0.00031 0.00019 0.00045 0.00023 0.00077 0.00071 0.0016
Vanadium mg/L - - - 0.0013 <0.0025 0.0014 0.0011 0.0014 0.0012 0.0014 0.00096
Zinc mg/L - - - <0.003 0.011 <0.003 <0.003 0.0017 <0.003 0.0013 <0.001
∑ Toxic Units
WQGs - - - - 4.24 7.33 3.70 3.56 3.19 4.52 9.99 9.69
WQGs/EVWQP Benchmarks - - - - 4.34 7.38 3.80 3.64 3.33 4.52 10.1 7.44
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (96 to 308 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.61 to 11.7 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (8.2 to 8.6). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

- = no guideline or no data

BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Maximum
(BC ENV)

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline 
values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-
water/water/water-quality/water-quality-guidelines.

BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = 
Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus 
per litre

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

05-May-15 30-Oct-1830-Apr-1802-Oct-1724-Apr-1718-Oct-1627-Apr-1626-Oct-15Parameter Unit EVWQP 
Benchmarks

Guidelines for the protection of Aquatic Life
30-day mean

(BC ENV)
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Table 2-C: Water Quality Screening for 2015 Chronic Toxicity Tests at LC_LC3 Attachment 2: Water Quality Screening 19135196/3500/3502

Q2

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.1
Temperature °C - - - 4.7
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3
Hardness, as CaCO3 mg/L - - - 401
Total alkalinity, as CaCO3 mg/L 20(a) - - 168
Total dissolved solids mg/L - - - 519
Total suspended solids mg/L - - - 1.1
Total organic carbon mg/L - - - 0.77
Dissolved organic carbon mg/L - - - 0.74
Turbidity NTU - - - 0.42
Conductivity us/cm - - - 760
Oxidation-reduction potential mv - - - 492
Acidity To pH 8.3, as CaCO3 mg/l - - - 1.9
Bicarbonate, as CaCO3 mg/l - - - 165
Carbonate, as CaCO3 mg/l - - - 2.5
Hydroxide, as CaCO3 mg/l - - - <1.0
Major Ions
Bromide mg/L - - - <0.1
Calcium mg/L - - - 93
Chloride mg/L 150 600 - 1.9
Fluoride mg/L - 1.9(b) - 0.21
Magnesium mg/L - - - 41
Potassium mg/L - - - 1.3
Sodium mg/L - - - 4.9
Sulphate mg/L 429(b, c) - 481(b) 197
Major anion sum meq/l - - - 8.4
Major cation sum meq/l - - - 8.3
Nutrients
Nitrate mg-N/L 3.0 33 12(d) 12(Mn)

Nitrite mg-N/L 0.020(e) 0.060(e) - <0.002
Total ammonia mg-N/L 0.94(f) 4.9(g) - <0.005
Total Kjeldahl nitrogen mg-N/L - - - <0.05
Orthophosphate mg-P/L - - - 0.0025
Phosphorus mg-P/L - - - 0.0034
Total Metals
Aluminum mg/L - - - 0.011
Antimony mg/L 0.0090 - - 0.00030
Arsenic mg/L - 0.0050 - 0.00015
Barium mg/L 1.0 - - 0.035
Beryllium mg/L 0.00013 - - <0.0001
Bismuth mg/L - - - <0.00005
Boron mg/L 1.2 - - 0.012
Cadmium mg/L - - - 0.00038
Calcium mg/L - - - 93
Chromium mg/L 0.0010(h) - - 0.00019
Cobalt mg/L 0.0040 0.11 - 0.00011
Copper mg/L - - - <0.0005
Iron mg/L - 1.0 - <0.01
Lead mg/L 0.020(b) 0.42(b) - <0.00005
Lithium mg/L - - - 0.030
Magnesium mg/L - - - 41
Manganese mg/L 2.4(b) 3.4(b) - 0.00030
Mercury mg/L 0.000010 - - <0.000005
Molybdenum mg/L 1.0 2.0 - 0.0017
Nickel mg/L 0.005(i) - - 0.0092(Mn)

Potassium mg/L - - - 1.3
Selenium mg/L 0.0020 - 0.019 0.050(Mn, E)

Silicon mg/L - - - 2.0
Silver mg/L 0.0015(b) 0.0030(b) - <0.00001
Sodium mg/L - - - 5.1
Strontium mg/L - - - 0.16
Thallium mg/L 0.00080 - - 0.000014
Tin mg/L - - - <0.0001
Titanium mg/L - - - <0.01
Uranium mg/L 0.0085 - - 0.0034
Vanadium mg/L - - - <0.0005
Zinc mg/L 0.19 0.27 - 0.017
Dissolved Metals
Aluminum mg/L 0.050(j) 0.10(j) - <0.003
Antimony mg/L - - - 0.00029
Arsenic mg/L - - - 0.00013
Barium mg/L - - - 0.035
Beryllium mg/L - - - <0.0001
Bismuth mg/L - - - <0.00005
Boron mg/L - - - 0.012
Cadmium mg/L 0.00046(b) 0.0025(b) 0.00032(k) 0.00035(E)

Chromium mg/L - - - 0.00017
Cobalt mg/L - - - 0.00010
Copper mg/L 0.0005(l) 0.003(l) - <0.0005
Iron mg/L - 0.35 - <0.01
Lead mg/L - - - <0.00005
Lithium mg/L - - - 0.030
Manganese mg/L - - - 0.00010
Mercury mg/L - - - <0.000005
Molybdenum mg/L - - - 0.0017
Nickel mg/L - - - 0.0088
Selenium mg/L - - - 0.050
Silicon mg/L - - - 2.0
Silver mg/L - - - <0.00001
Strontium mg/L - - - 0.16
Thallium mg/L - - - 0.000013
Tin mg/L - - - <0.0001
Titanium mg/L - - - <0.01
Uranium mg/L - - - 0.0033
Vanadium mg/L - - - <0.0005
Zinc mg/L - - - 0.017
∑ Toxic Units
WQGs - - - - 10.5
WQGs/EVWQP Benchmarks - - - - 7.74
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (401 mg/L). The guideline is calculated based on the individual hardness value for each sample.

(d) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline is calculated based on the individual hardness value for each sample and was calculated using the Elk River intercept.
(e) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.9 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = guideline is for chromium VI.
(i) = guideline is based on site-specific testing conducted in the Elk Valley with C. dubia and H. azteca. 
(j) = guideline is pH dependent. The guideline range shown is based on the pH observed in the dataset (8.1). The guideline is calculated based on the individual pH for each sample.
(k) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(l) = the guideline for dissolved copper was calculated using the BC ENV Biotic Ligand Model (BLM) tool using the full model, quick normalization approach. Humic acid content of 10% was assumed based on guidance from BC ENV (2019).
(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded concentrations are higher than water quality guidelines.

- = no guideline or no data

BC ENV (B.C. Ministry of Climate Chande Strategy). 2019. Copper Water Quality guideline for the Protection of Aquatic Life-Technical Report. Water Quality Guideline Series, WQG-03-1. Prov. B.C., Victoria B.C.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline 
values were not identified as exceedances.
Concentrations were screened against available Working and Approved British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Water Quality Guidelines for the Protection of Aquatic Life; Accessed January 2020 from: https://www2.gov.bc.ca/gov/content/environment/air-land-
water/water/water-quality/water-quality-guidelines.

BC ENV = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia ; P. subcapitata  = Pseudokirchneriella subcapitata ; H. azteca  = Hyallela azteca ; P. promelas  = Pimephales promelas ; O. mykiss  = 
Oncorhynchus mykiss ; CV = coefficient of variation; ∑ = sum of; WQGs = Water Quality Guidelines; CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus 
per litre

Shaded concentrations are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate).

Parameter Unit EVWQP Benchmarks

Guidelines for the protection of Aquatic Life
30-day mean

(BC ENV)
Maximum
(BC ENV)

May 5, 2015

(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
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