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Overview: This report presents the 2018 results of the regional groundwater monitoring program required 
under Permit 107517. This report summarizes the results of groundwater quality in 2018 and compares 
groundwater chemistry to nearby surface water chemistry to understand groundwater transport pathways.   
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Executive Summary  
This 2018 Annual Report meets reporting requirements for regional groundwater monitoring in the 
Elk Valley as outlined in Section 10.4 of Permit 107517 (as amended on August 25, 2018). The Elk Valley 
Regional Groundwater Monitoring Program (RGMP) started in 2015 and consists of data from selected 
locations in the following groundwater monitoring programs: 

› Fording River Operations (FRO); 
› Greenhills Operations (GHO); 
› Line Creek Operations (LCO); 
› Elkview Operations (EVO); 
› Coal Mountain Operations (CMO); and 
› the Regional Drinking Water Sampling Program (RDW). 

The RGMP focuses on twelve areas (“Study Areas”) for the Elk Valley described most recently in the 2017 
RGMP Update. This 2018 Annual Report for the RGMP has been prepared following the approved 2015 
RGMP and incorporates feedback received from the Environmental Monitoring Committee (EMC), 
Groundwater Working Group (GWG), and the Ministry of Environment & Climate Change Strategy (ENV) 
on numerous reports. 

Quarterly samples were collected from wells included in the RGMP Update with the exception of Q1 
samples from FR_HMW5 (Background Study Area) due to frozen water in the well and FR_09-01-A 
(Study Area 1) due to a dry well. Samples from site-specific programs were analyzed for parameters on the 
analyte list except: two parameters in two wells in Study Area 2 in Q1; one field parameter in a domestic 
well in Study Area 4; fifteen parameters in one well in Study Areas 5/6 in Q1-3; and one parameter in three 
wells in Study Area 9 in Q2. Quarterly manual groundwater level measurements were collected at RGMP 
wells with the exception of FR_HMW5 in Q1 (Background Study Area). These modifications to the RGMP 
do not impact the overall quality or interpretation of the data. 

Groundwater quality was compared to applicable primary and secondary screening criteria. Discussion of 
trends as well as interpretation of water levels and selected parameters were completed by Study Area. To 
assess groundwater and surface water interaction and increase our understanding of groundwater transport 
pathways, groundwater chemistry was compared to chemistry at nearby surface water stations. 

In general, groundwater results in 2018 were relatively similar to previous years. Concentrations of 
Constituents of Interest (CI; nitrate-N, sulphate, dissolved cadmium, and dissolved selenium) above primary 
and secondary screening criteria were generally consistent with previous observations and are summarized 
by Study Area within the report. The following exceptions were noted. 

› Background Study Area: Although concentrations in background wells were less than screening criteria, 
increasing trends of CI were measured in FR_HMW5. Continued monitoring of this well will be 
conducted to confirm these trends. Concurrently, a review of the reference well monitoring network will 
be conducted in 2019 as part of the groundwater trigger work for the Adaptive Management Plan (AMP); 
a replacement well in a suitable location is planned to be drilled in 2020. 

› Study Area 3: Dissolved selenium at GH_POTW17 and GH_POTW09 increased to historical highs in 
Q2 and Q3, respectively, and subsequently decreased to below primary screening criteria, consistent 
with historical results. This may have resulted from a surface water connection with Greenhills Creek. 
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› Study Area 4: Groundwater near Leask Creek (GH_GA-MW-4) has been more recently influenced by 
infiltration of the Elk River and less by mine-influenced surface water from Leask Creek/Pond, 
suggesting that down-valley transport of mine-influenced groundwater from this area is of decreased 
importance. Since Q3 2017, groundwater near Wolfram Creek (GH_GA-MW-2) appears to be more 
influenced by mine-influenced surface water compared to previous years.  

Non-order constituents in groundwater with concentrations greater than primary screening criteria included 
chloride, fluoride, dissolved barium, boron, chromium, copper, lithium, manganese, molybdenum, 
strontium, and sodium. These were considered to originate from natural sources (e.g., interaction with 
bedrock or unconsolidated materials), with the exception of dissolved copper concentrations in monitoring 
well GH_GA-MW-1 which may originate from copper fittings in the well that will be replaced in 2019. It is 
recognized that a list of mining-related constituents was developed as part of the surface water early 
warning trigger development under the AMP; a review of non-order constituents will be conducted as part 
of the groundwater trigger development under the AMP. 

Recommendations for the RGMP were as follows: 

› Once approved, implement the 2017 RGMP Update; 
› Complete hydraulic conductivity testing at GH_MW-RLP-1D; 
› Monitor pumping rates and water levels in supply wells GH_POTW09, GH_POTW10, GH_POTW15, 

and GH_POTW17 at GHO upon completion of an assessment of the feasibility of installing dataloggers; 
› A re-survey of the wells at CMO to top of pipe casing should be completed; 
› If concentrations of CI at EV_RCgw remain elevated, additional investigations may be required to 

determine the possible source and spatial extent of the elevated CI; and 
› Replace the reference well FR_HMW5 as a reference well under the RGMP as continual increases in 

sulphate and dissolved selenium were measured. The location of a suitable replacement well should 
follow a holistic review of background monitoring locations in the Elk Valley. In the meantime, 
FR_HMW5 should continue to be monitored.  

Monitoring and Sampling Procedures: 

› When possible, collect samples at least 60 days after the last sampling event; 
› For nested wells, monitor wells on the same day, one right after the other, and collect manual depth to 

groundwater measurements prior to purging either well rather than purging and sampling one well and 
then moving to the well pair; 

› Implement the new data logger deployment procedures to ensure that continuous water level 
measurements are properly obtained from select monitoring wells;  

› Ensure all parameters stabilize before sampling and avoid sampling if bubbles present in tubing; 
› Review sampling procedures to minimize potential contamination when collecting samples and 

handling field blanks; 
› Field filter and preserve groundwater samples for analysis of dissolved metals and dissolved organic 

carbon (DOC); 
› Ensure that one trip blank is included for each sampling event; and, 
› Attempt to collect field and trip blanks from locations associated with both the RGMP and other 

associated programs (e.g., Site-specific Groundwater Monitoring Program and/or Regional Drinking 
Water Program). 
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Sample Submission, Analysis, and Quality Assurance/Quality Control (QA/QC): 

› Analyze samples (including duplicates, trip, and field blanks) for parameters listed in the 2017 RGMP 
Update once approved; 

› Continue discussions with the laboratory on the best procedures to minimize hold-time exceedances; 
and 

› Complete a QA/QC on laboratory results as they come in to identify hold-time and other errors that may 
arise in order to rectify them in the subsequent sampling event. 

Data gaps identified in the 2017 RGMP Update in relation to 2018 monitoring data as well as new monitoring 
wells installed in 2018 and 2019 are discussed in the report. Data gaps identified for Study Areas 1, 4, and 
9 are anticipated to be addressed based on preliminary data. 
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1 Introduction 
This report meets the annual reporting requirements for Teck Coal Limited (Teck) for regional groundwater 
monitoring in the Elk Valley outlined in Permit 1075171 issued by the Ministry of Environment & Climate 
Change Strategy (ENV). SNC-Lavalin Inc. (SNC-Lavalin) and Teck developed a Regional Groundwater 
Monitoring Program (RGMP) to monitor groundwater in the valley bottoms of defined areas within 
Management Units (MU) 1, 2, 3, and 4 as described in the Elk Valley Water Quality Plan (EVWQP; Teck, 
2014) and shown on Drawing 661460-301. 

Using the framework of the EVWQP, Teck has developed three purpose statements and supporting 
objectives for the RGMP (SNC-Lavalin, 2017a): 

1: monitor and evaluate potential quality effects to groundwater resources from mining activities to protect 
current groundwater users (initial focus) in the Elk Valley. Monitoring and evaluations will continue to 
inform management decisions that work towards protection of future groundwater users in the Elk 
Valley. 

2: monitor and evaluate groundwater as a potential pathway for transport of mine-related constituents of 
interest to surface water to support management decisions under the Water Quality Adaptive 
Management Plan (AMP).  

3: evaluate and refine the conceptual site model for source, transport and fate of mine-related constituents 
of interest in groundwater in the Elk Valley. 

The RGMP currently monitors twelve areas, referred to as “Study Areas”, to understand potential regional 
groundwater pathways of mine-related constituents including selenium, cadmium, sulphate, and nitrate, or 
“constituents of interest” (hereafter referred to as CI). These areas are defined based on identified receptors 
and source and transport pathway information from Site-specific Groundwater Monitoring Programs 
(SSGMPs) for the five operating mines in the Elk Valley (SNC-Lavalin, 2017a). The following sections describe 
the regulatory requirements for the RGMP (Section 1.1), linkages with other programs (Section 1.2) and 
recommendations and Environmental Monitoring Committee (EMC) proirity input and advice from the 2017 
Annual RGMP report (Section 1.3).  

1.1 Regulatory Requirements  
This report fulfills reporting requirements listed in Section 10.4 of Permit 107517, specifically:  

Regional groundwater monitoring results and interpretation must be compiled into a written report and 
submitted on an annual basis for each calendar year to the Director by May 16 of the following year. 
The Annual Report must include summaries of the site-specific groundwater reports.  

The report(s) must include, but is not limited to: 

i. A map of monitoring locations with EMS and Permittee descriptors; 

ii. Cross sections showing well installation details, stratigraphy, groundwater elevations, and flow. 
Cross sections should be in the direction of groundwater flow and perpendicular to groundwater flow; 

iii. Drawings showing locations and water quality data of groundwater sampling points; 

                                                           
1  Permit 107517, amended August 25, 2018. 



2018 Regional Groundwater Monitoring Program Annual Report  
Teck Coal Limited   

 

 
Internal Ref: 661460 May 16, 2019 2 
© 2019 SNC-Lavalin Inc. All Rights Reserved. Confidential.   

 

iv. A summary of background information on that year’s program, including discussion of program 
modifications relative to previous years;  

v. A summary of measured parameters, including appropriate graphs and comparison of results to, 
Approved and Working Water Quality Guidelines, or other criteria and benchmarks as specified by the 
Director;  

vi. If applicable, a summary of exceedances of screening benchmarks;  

vii. Evaluation and discussion of spatial patterns and temporal trends;  

viii. A summary of all QA/QC issues during the year; and 

ix. Recommendations for further study or measures to be taken. 

In July 2015, an RGMP was submitted (hereafter referred to as “2015 RGMP”; SNC-Lavalin, 2015) focusing 
on CI. The 2015 RGMP was approved on April 18, 2017 with a number of conditions including an update 
to the RGMP, which was submitted on September 29, 2017 by Teck (hereafter referred to as “2017 RGMP 
Update”; SNC-Lavalin, 2017a). The 2017 RGMP Update (SNC-Lavalin, 2017a) has not yet been approved 
by ENV; however, suggested additions from the 2017 RGMP Update have been incorporated into this report 
for a more complete understanding. Consequently, references to the 2017 RGMP Update, including its 
recommendations and analyses, are presented throughout this report. A Permit requirement checklist has 
been included in Appendix I and identifies sections within this report where each requirement has been 
addressed. 

1.2 Linkage between Regional and Site-Specific 
Programs 

In addition to requirements for an RGMP, Permit 107517 requires an SSGMP at each of Teck’s five coal 
mines in the Elk Valley: Fording River Operations (FRO); Greenhills Operations (GHO); Line Creek 
Operations (LCO); Elkview Operations (EVO); and Coal Mountain Operations (CMO). SSGMPs focus in on 
identifying and monitoring potential sources of mine-related constituents in groundwater and transport 
pathways to groundwater in the valley bottom of the main stem rivers (i.e., Elk and Fording Rivers, Michel 
Creek). The majority of site-specific groundwater monitoring occurs within mine operations permitted 
boundaries. The RGMP focuses on groundwater fate and transport in the valley bottom of the main stems, 
and how they relate to applicable receptors. Regional groundwater monitoring has been completed within 
and outside mine operations permitted boundaries. The RGMP also includes data from the Regional 
Drinking Water Sampling Program (RDW). Summaries of SSGMPs are in Appendix II. 

1.3 Linkage to Adaptive Management Plan  
As required in Permit 107517 Section 11, Teck has developed an AMP to support implementation of the 
EVWQP to achieve water quality targets including calcite targets, 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 (MQ) that will be re-evaluated at regular intervals as part of AMP updates 
throughout EVWQP implementation. The AMP also identifies key uncertainties (KU) that need to be 
reduced to fill gaps in current understanding and support achievement of the EVWQP objectives.  
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The results presented in this report provide information relevant to five of the six MQs and many of the KUs 
identified in the AMP. Groundwater quality monitoring data along with data collected from other programs are 
needed for re-evaluating the answers to MQ 1 (“Will water quality limits and Site Performance Objectives 
(SPO) be met for selenium, nitrate, sulphate and cadmium?”), MQ 2 (“Will the aquatic ecosystem be protected 
by meeting the long-term SPO?”), MQ 3 (“Are the combinations of methods for controlling selenium, nitrate, 
sulphate and cadmium included in the implementation plan the most effective for meeting limits and SPO?”), 
MQ 5 (“Does monitoring indicate that mine-related changes in aquatic ecosystem conditions are consistent 
with expectations?”), and MQ 6 (“Is water quality being managed to be protective of human health?”). 

Groundwater quality monitoring data assist in reducing KU 1.2 (”How will uncertainty in the Regional Water 
Quality Model (RQWM) be evaluated to assess future achievement of limits and SPOs?”), 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?”), KU 3.4 (“What 
additional flow and groundwater information do we need to support water quality management?”), KU 6.1. 
(Is our understanding of local groundwater conditions for current and future drinking water use sufficient to 
minimize human exposure to constituents?), KU 6.2 (“Is the spatial extent of mine-influenced groundwater 
sufficiently characterized to manage water quality in order to support meeting the environmental objectives 
of the EVWQP?”), and KU (6.3 What are appropriate groundwater-related triggers and how can they be 
used?). Progress on reducing these key uncertainties, and associated learnings, will be described in Annual 
AMP Reports. Groundwater triggers under KU 6.3 will be developed in consultation with the Groundwater 
Working Group (GWG) and implemented in the appropriate monitoring programs once developed. 

Groundwater monitoring results relevant to MQs and KUs are discussed in Section 4.15. Refer to the AMP 
for more information on the adaptive management framework, MQ, KU, Response Framework, Continuous 
Improvement, linkages between the AMP and other EVWQP programs, and AMP reporting. 

1.4 2017 RGMP Update Data Gaps  
The 2017 RGMP Update identified data gaps and the need for additional studies, as well as a ranking of 
prioritization for filling gaps. In 2018 and early 2019, a number of new monitoring wells were drilled that will 
address RGMP data gaps. Also, monitoring wells were drilled as part of other programs that are anticipated 
to fill some of the data gaps; however, those studies have not yet been finalized and therefore results are 
preliminary. The data gaps as well as relevant sections in the RGMP are presented in Table A. 

Table A: Data Gaps Identified for Additional Studies by Study Area 
Study Area(s) Data Gap Section Priority Rank 

1 

A down-valley groundwater transport pathway was identified where 
concentrations of CI in groundwater in the Fording River valley 
bottom were above the Fording River surface water concentrations 
and primary/secondary screening criteria. The spatial extent of the 
valley-bottom aquifer and CI concentrations above secondary 
criteria in the aquifer is not well defined.  

4.3.3 2 

2 No gap identified. - 12 
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Table A (Cont’d):  Data Gaps Identified for Additional Studies by Study Area 
Study Area(s) Data Gap Section Priority Rank 

3 No gap identified. - 7 

4 No gap identified. A localized gap was later identified in the 
RGMP 2017 Annual Report (SNC-Lavalin, 2018a). - 5 

5 and 6 No data exist for the Elk River valley-bottom aquifer downgradient 
of LCO and as such local groundwater conditions are unknown. 4.7.3 7 

7 No gap identified. - 13 

8 
Groundwater quality is unknown in the shallow and deep 
valley-bottom aquifers near to Goddard Creek Sedimentation 
Pond, where surface water may be losing to ground. 

4.9.3 7 

9 

A down-valley groundwater pathway was identified where 
concentrations of CI in groundwater in the Michel Creek valley 
bottom were above the Fording River surface water concentrations 
and secondary screening criteria. The spatial extent of the aquifer 
and CI concentrations above secondary screening criteria is not 
well defined.  
No data exist for the Michel Creek valley-bottom aquifer 
downgradient of Baldy Ridge where a number of creeks infiltrate to 
ground and as such deeper groundwater quality is unknown.  

4.10.3 2 

10 
No data exist for the Michel Creek valley-bottom aquifer 
downgradient of Erickson Creek and the South Pit Decant Pond 
and as such local groundwater conditions are unknown.  

4.11.3 7 

11 
No data exist for the Michel Creek valley-bottom aquifer 
downgradient of CMO loadout and as such local groundwater 
conditions are unknown. 

4.12.3 5 

12 

No data exist for the Elk River and Michel valley-bottom upgradient 
of RG_DW-03-04. Therefore, although a surface water connection 
is likely, the groundwater flowpath and surface water influence is 
poorly understood.  

4.13.3 4 

1.5 2017 Annual Report Recommendations 
The following recommendations were developed in the 2017 RGMP Annual Report (SNC-Lavalin, 2018a): 

› Increase water level data quality by: 
- collecting concurrent (before and after) manual water level measurements each time a water level 

logger is deployed or removed from a well and prior to each sampling event;  
- re-deploying level logger at exact same depth in monitoring well after it was removed for 

downloading; and 
- using barometer and manual water level measurements to compensate and correct the data. 

› Review the quality assurance/quality control (QA/QC) programs, specifically related to field and trip 
blanks, to evaluate the source of constituents above the detection limit;  
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› Review sampling protocols to confirm which parameters should be analyzed for Study Area 6; and 
› For samples from RDW wells (RG_DW-series), continue to analyse for all the parameters listed in the 

RGMP in 2018. 

These recommendations were taken into consideration for the 2018 RGMP and the following changes were 
made. 

› Consideration was given to ensure manual water level measurements were collected before and after 
deploying and removing a level logger prior to each sampling event; 

› Level loggers were re-deployed at the same depth in which the loggers were previously installed; 
› Barometric data and manual water levels were utilized in order to compensate the data; 
› A review of detectable constituents in field and trip banks was completed in conjunction with the 

laboratory; and 
› Required analytes were analyzed in groundwater from Study Area 6, with the exception of results for 

select constituents in Q3, and RDW wells in 2018. 

Based on the results from the 2017 RGMP Annual Report, the following additional recommendations were 
identified to fill gaps identified. 

› Study Area 3: The supply wells have been instrumented with continuous level monitors. We recommend 
reviewing these data to further understand the groundwater-surface water interactions in this portion of 
the Fording River valley bottom. 

› Study Area 4: A localized gap in the groundwater understanding was identified as a result of the 
historical highs at two monitoring wells.  

The gap identified for Study Area 3 could not be filled as the installation of instruments with continuous level 
monitors could not be achieved. For the gap identified in Study Area 4, groundwater and surface water 
interactions in the Elk River side channel will be assessed as part of the GHO local aquatic effects 
monitoring program currently being undertaken.  

1.5.1 2017 Annual Report Priority Advice and Input 
The EMC provided priority advice and input on the 2017 RGMP Annual Report. Teck has provided 
responses to the priority advice and input, with the following addressed in the 2018 RGMP Annual Report: 

› Priority Advice P14: correct nitrate-N primary screening criteria is applied; 
› Priority Advice P15: thorough editing completed; 
› Priority Advices P20 and P21: considered using more graphs to illustrate trends over time; 
› Input: added to Table 2 (well installation details) information related to the equipment used for 

groundwater level monitoring (i.e., presence of pressure transducer in the wells or only manual 
measurements) and purging and sampling equipment; and 

› Input: added locations and groundwater levels for monitoring well locations included in the SSGMP 
using distinct symbols from the RGMP monitoring wells.  
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2 RGMP Program 
The following sections describe the monitoring program in 2018 for the RGMP. The basis for the RGMP 
was the groundwater conceptual site model (CSM), most recently presented in the 2017 RGMP Update 
(SNC-Lavalin, 2017a).  

Details of the 2018 monitoring program are provided in the following subsections including Regional CSM 
and Study Areas, monitoring locations, and a summary of the SSGMP annual reports. 

2.1 Regional Conceptual Site Model and Study Areas  
The Regional CSM indicated the main potential pathway for regional groundwater transport of 
mine-influenced water was through the valley-bottom sediment in the main stems (i.e., Elk and Fording 
Rivers, and Michel Creek) with minor potential contribution through bedrock due to low permeability bedrock 
and the steep topographic gradient in the mountainous terrain (SNC-Lavalin, 2017a). The surficial and 
bedrock geology, as developed in the CSM, are indicated on Drawings 661460-302 to 661460-305. In 
addition, the Regional CSM identified that the principal groundwater systems of interest for transport of CI 
to receptors in the Elk Valley were at the local scale. Consequently, 12 areas (referred to as “Study Areas”) 
at the local scale (i.e., on the order of tens of metres to a few kilometres) were defined as being areas 
where groundwater monitoring may be required to understand potential groundwater transport of mining-
related CI in the valley bottoms of the main stems. These Study Areas are summarized in Table B below 
and shown on Drawings 661460-306 and 661460-307. 

Table B: Study Areas for Groundwater Monitoring  

Study Area Description MU 
Operation/ 
Program1 

1 

Fording River Valley Bottom Downgradient of FRO, Cataract 
and Porter Creeks: This area is the focal point for the majority of 
upland and tributary flow to the Fording River valley bottom near the 
FRO and GHO property boundaries, and the primary off-site 
migration pathway from FRO. 

1 FRO 

2 

Fording River Valley Bottom Downgradient of LCO Dry Creek: 
This area receives drainage from the planned LCO Phase II 
development as well as upgradient Fording River valley-bottom 
groundwater from FRO and GHO. 

1 LCO 

3 
Fording River Valley Bottom Downgradient of GHO Rail Loop 
and Greenhills Creek: This area receives upland groundwater from 
GHO.  

1 GHO 

4 

Elk River Valley Bottom Downgradient of Leask, Wolfram, and 
Thompson Creeks: This area receives groundwater recharge from 
upgradient mining activities along the western slope of GHO and is 
a potential off-site migration pathway.  

2 GHO/RDW 

5 
Fording River Valley Bottom Downgradient of Line Creek: 
The valley bottom in this area receives inputs from Line Creek, the 
Fording River and the LCO Process Plant.  

2 and 4 LCO 
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Table B (Cont’d): Study Areas for Groundwater Monitoring  

Study Area Description MU 
Operation/ 
Program1 

6 

Elk River Valley Bottom Downgradient of Confluence with 
Fording River: This area receives input from the Fording River 
valley bottom, the Elk River valley bottom and the Line Creek 
Process Plant site.  

4 LCO 

7 

Elk River Valley Bottom Downgradient of Grave Creek: 
This area receives input from drainages flowing from the northwest 
slope of EVO, as well as upgradient input from the Elk River and 
Study Area 6.  

4 EVO/RDW 

8 
Elk River Valley Bottom Downgradient of Balmer, Lindsay and 
Otto/Cossarini Creeks: Upland groundwater flows into the Elk River 
valley bottom from potential sources along the western slope of EVO.  

4 EVO 

9 
Michel Creek Valley Bottom Downgradient of EVO: Upland 
groundwater flows into the Michel Creek valley bottom from potential 
sources along the western slope of EVO.  

4 EVO/RDW 

10 

Michel Creek Valley Bottom Downgradient of Erickson Creek: 
Mining activities on the southwest slope of EVO around Erickson 
Creek, are a potential source of mining-related constituents to 
valley-bottom groundwater into the Michel Creek valley bottom. 

4 EVO 

11 

Michel Creek Valley Bottom Downgradient of CMO: The Michel 
Creek valley bottom receives input from CMO immediately 
downgradient of the confluence of Michel and Corbin Creeks. 
Valley-bottom deposits in this area are the primary off-site migration 
pathway. 

4 CMO 

12 

Elk River Valley Bottom at MU 4 Boundary: This area is at the 
boundary of MU 4. Coarse sediment in this area has been identified as 
a potential migration pathway, and previous studies have inferred that 
there is surface water recharge from the Elk River in this area. 

4 EVO/RDW 

1 Operation/Program refers to the Operation (i.e., FRO, GHO, LCO, EVO, CMO) and/or program (i.e., Operation SSGMP and RDW) 
that is responsible for carrying out the monitoring related to each Study Area.  

2.2 Monitoring Locations and Rationale  
The RGMP network that is currently approved consists of a total of 37 monitoring, supply, and/or domestic 
wells. The wells selected for the RGMP are an integration of the SSGMPs, the RDW and other ongoing 
sampling programs such as operational water supply sampling programs. Table C provides a list of 
locations associated with each Study Area, as well as information such as well type (monitoring, supply or 
domestic) and associated operation. Table C also includes a description of each well location and a 
rationale indicating why these wells were included in the 2015 RGMP. Drawings 661460-308 to 661460-311 
indicate monitoring locations included in the 2015 RGMP in each Study Area in relation mine-permitted 
boundaries.  
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RG_DW-07-01 in Study Area 11 was previously sampled as part of the 2015 RGMP, but because this is a 
domestic well, the 2015 RGMP indicated that sampling of this well would be replaced by a new monitoring 
well network at CMO (SNC-Lavalin, 2015). In 2016, a nested monitoring well (CM_MW1) was installed 
approximately 450 m west of RG_DW-07-01 with screened intervals in the shallow overburden, the valley 
bottom, and in bedrock. Results have been included for this well in this report. 

Additional details on rationale for well selection and information associated with well type are provided in 
the 2015 and 2017 RGMP Updates (SNC-Lavalin, 2015; SNC-Lavalin, 2017a). Borehole logs for the wells 
sampled as part of the RGMP are included in Appendix III. Field sampling methodologies are provided in 
Appendix IV. 
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Table C: Groundwater Monitoring Wells by Study Area, Well Type, Associated Operation and Description 

Study Area(s) Well ID Well Type Management 
Unit (MU) 

Operation/ 
Program1 Setting Location Description and Rationale 

Background 
FR_HMW5 Monitoring 1 FRO Tributary valley bottom Background well upgradient of FRO in Henretta Creek drainage. Selected to provide background regional groundwater conditions. 

Note that the suitability of this well as a reference well based on groundwater quality results is under investigation. 

GH_GA-MW-1 Monitoring 3 GHO Elk River valley bottom Selected to monitor groundwater conditions in Elk River valley bottom near GHO upgradient of Study Area 4. Note that the suitability 
of this well as a reference well is under investigation. 

1 

FR_09-01-A Monitoring 1 FRO 

Fording River valley bottom 

Downgradient of South Kilmarnock Phase 1 and 2 Settling Ponds, Swift Creek and Kilmarnock Creek, upgradient of Cataract Creek 
and Study Area 1. Selected to monitor groundwater in the Fording River Valley near the site boundary of FRO. FR_09-01-B Monitoring 1 FRO 

FR_GH_WELL42 Supply 1 FRO 
Wells screened within Fording River valley-bottom sediments at the southern border of FRO (within the mine-permitted boundary), 
downgradient of Swift, Porter and Cataract Creeks. Selected to monitor groundwater transported outside of mine-permitted areas in 
Study Area 1.  

2 
LC_PIZDC1307 Monitoring 1 LCO 

Tributary valley bottom Multi-level overburden sentry well upgradient of Study Area 2 in the LCO Dry Creek valley bottom. Selected to monitor potential 
influence of planned upland and tributary valley-bottom development at LCO Phase II. LC_PIZDC1308 Monitoring 1 LCO 

3 

GH_POTW09 Supply 1 GHO 

Fording River valley bottom Located in the Fording River Valley Aquifer. Selected to monitor groundwater conditions in Study Area 3. 
GH_POTW10 Supply 1 GHO 
GH_POTW15 Supply 1 GHO 
GH_POTW17 Supply 1 GHO 

4 

GH_MW-ERSC-1 Monitoring 3 GHO 

Elk River valley bottom 

Located near the southern boundary of Study Area 4. Selected as a potential sentry well to monitor groundwater quality in Elk River 
valley-bottom sediment. 

GH_GA-MW-2 Monitoring 3 GHO Downgradient of Wolfram Creek Settling Ponds. Selected to monitor upland and tributary valley-bottom influences from the west side 
of GHO and evolution of groundwater quality within the Elk River valley bottom in Study Area 4. 

GH_GA-MW-3 Monitoring 3 GHO Downgradient of Thompson Creek Settling Ponds. Selected to monitor upland and tributary valley-bottom influences from the west 
side of GHO and evolution of groundwater quality within the Elk River valley bottom in Study Area 4. 

GH_GA-MW-4 Monitoring 3 GHO Downgradient of Leask Creek Settling Ponds. Selected to monitor upland and tributary valley-bottom influences from the west side of 
GHO and evolution of groundwater quality within the Elk River valley bottom in Study Area 4. 

RG_DW-01-03  Supply 3 RDW 5 km downgradient of Study Area 4. Selected as a potential sentry well to monitor groundwater within Elk River valley bottom 
sediment downgradient of Study Area 4. 

RG_DW-01-07 Domestic 3 RDW 15 km downgradient of Study Area 4. Selected as a sentry well to monitor groundwater within the Elk River valley bottom 
downgradient of Study Area 4. 

5/6 LC_PIZP1101 Monitoring 4 LCO Elk River valley bottom Southwest of the effluent ponds at the LCO Process Plant Site, upgradient of Study Area 6. Selected to monitor potential influence 
from the LCO Process Plant Site on the Elk River valley bottom in Study Area 6.  

7 
EV_GV3gw Monitoring 4 EVO Tributary valley bottom Nearest upgradient well of Study Area 7, within the Grave Creek valley bottom. Selected to monitor upland and tributary valley-bottom 

input from drainages to the northeast of EVO. 
RG_DW-02-20 Domestic 4 RDW Elk River valley bottom 4 km downgradient of Study Area 6. Selected to monitor groundwater in the Elk River valley bottom in Study Area 7. 

8 
EV_LSgw Monitoring 4 EVO 

Elk River valley bottom 

Located near the discharge of Lindsay Creek to the Elk River. Selected to monitor potential inputs to Study Area 8 from upland, 
tributary valley bottom, and Elk River valley-bottom features along the western slope of EVO. 

EV_OCgw Monitoring 4 EVO Immediately downgradient of Lagoon D and adjacent to Otto Creek. Selected to monitor potential inputs to Study Area 8 from upland, 
tributary valley bottom, and Elk River valley-bottom features along the western slope of EVO. 
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Table C (Cont’d):  Groundwater Monitoring Wells by Study Area, Well Type, Associated Operation and Description 

Study Area Well ID Well Type Management 
Unit (MU) 

Operation/ 
Program1 Setting Location Description and Rationale 

9 

EV_BCgw Monitoring 4 EVO Michel Creek valley bottom Downgradient of the confluence of Bodie Creek and Michel Creek. Selected to monitor spatial distribution of water quality within Michel 
Creek valley-bottom sediment in relation to potential inputs in Study Area 9. 

EV_MCgwS Monitoring 4 EVO 

Michel Creek valley bottom 

1.8 km upgradient of the confluence of Michel Creek and the Elk River. Selected to monitor spatial distribution of water quality within 
Michel Creek valley-bottom sediments in relation to potential inputs in Study Area 9. EV_MCgwD Monitoring 4 EVO 

EV_BRgw Supply 4 EVO 
Michel Creek valley bottom upgradient and downgradient of Gate Creek and Bodie Creek confluence with Michel Creek. Selected to 
monitor spatial variation in groundwater quality within Michel Creek valley bottom in relation to Study Area 9. EV_RCgw Supply 4 EVO 

EV_WH50gw Supply 4 EVO 

RG_DW-03-01 Domestic 4 RDW 1.2 km upgradient of the confluence of Michel Creek and the Elk River. Selected as a potential sentry well to monitor groundwater 
within Elk River valley-bottom sediment downgradient from Study Area 9. 

10 EV_ECgw Monitoring 4 EVO Tributary valley bottom Nearest upgradient well of Study Area 10, within Erickson Creek valley bottom. Selected as a sentry well to monitor potential influence 
of upland and tributary valley-bottom groundwater from the southwest portion of EVO to Study Area 10. 

11 
CM_MW1-OB Monitoring 4 CMO 

Michel Creek valley bottom Multi-level sentry well immediately downgradient of CMO and the confluence of Michel Creek and Corbin Creek. Selected to monitor 
groundwater in the Michel Creek valley bottom in Study Area 11. CM_MW1-SH Monitoring 4 CMO 

CM_MW1-DP Monitoring 4 CMO 

12 

EV_ER1gwS Monitoring 4 EVO 

Elk River valley bottom 

Adjacent to the Elk River, 1 km downgradient of the confluence with Michel Creek. Selected as a multi-level sentry well to monitor 
groundwater in Elk River valley-bottom sediment in Study Area 12. EV_ER1gwD Monitoring 4 EVO 

RG_DW-03-04 Supply 4 RDW Near the border of MU 4 and MU 5 in the Elk River valley bottom. Selected as a sentry well to monitor deep overburden groundwater in 
the Elk River valley bottom at the southern extent of Study Area 12. 

1 Operation/Program refers to the Operation (i.e., FRO, GHO, LCO, EVO, CMO) and/or Program (i.e., SSGMP and RDW) that is responsible for carrying out the monitoring related to each Study Area. 
2 Prior to Q4 2017 greenhouse water supply wells, which include four wells (FR_GH_WELL1, FR_GH_WELL2, FR_GH_WELL3 and FR_GH_WELL4), were variably sampled. Beginning in Q4 2017, only FR_GH_WELL4 is sampled. 
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2.2.1 Supplemental Groundwater Monitoring Locations  
Since the 2015 RGMP, a number of groundwater monitoring locations have been identified as providing 
value in the understanding in select Study Areas. Some of these were described and added to the 2017 
RGMP Update (SNC-Lavalin, 2017a), and others are locations that were identified afterwards. 
A comprehensive review of suitable groundwater monitoring locations for the RGMP will be performed for 
the planned 2020 RGMP Update; however, some data and discussion of these locations have been 
presented in the 2018 RGMP Annual Report. These monitoring wells are presented in Table D.  

Table D: Supplemental Groundwater Monitoring Wells by Study Area, Well Type, Associated 
Operation and Description 

Study Area Well ID Well Type MU Operation Setting Location Description  
and Rationale 

Background 
CM_MW3-SH Monitoring 4 CMO Tributary 

valley bottom Background well 
upgradient of CMO in 
Michel Creek Valley.  CM_MW3-DP Monitoring 4 CMO Tributary 

valley bottom 

1 GH_MW-PC Monitoring 1 GHO Fording River 
valley bottom 

Along Porter Creek 
drainage. 

3 GH_MW-RLP-1D Monitoring 1 GHO Fording River 
valley bottom 

In the Fording River Valley 
Aquifer. Selected to monitor 
groundwater conditions in 

Study Area 3. 

9 EV_HW11 Supply 4 EVO Michel Creek 
valley bottom 

Michel Creek valley bottom 
upgradient and 

downgradient of Gate Creek 
and Bodie Creek confluence 
with Michel Creek. Selected 
to monitor spatial variation in 
groundwater quality within 
Michel Creek valley bottom 
in relation to Study Area 9. 

1 EV_HW1 is also referred to as EV_HM1 and EV_Harmer Well in other sources. 
2 MU denotes Management Unit. 
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2.3 Summary of SSGMP 2018 Annual Reports 
A summary of site-specific groundwater reports was developed to fulfill requirements listed in Section 10.4 
of Permit 107517 which states, “The Annual Report must include summaries of the site specific groundwater 
reports”. The 2018 Annual Reports for each site-specific program were prepared for Teck and presented in 
the following references: 

› FRO: SNC-Lavalin (2019a); 
› GHO: SNC-Lavalin (2019b); 
› LCO: Golder (2019a); 
› EVO: SNC-Lavalin (2019c); and 
› CMO: SRK (2019). 

SNC-Lavalin reviewed the 2018 SSGMPs for each operation as part of the 2018 RGMP. A summary of the 
results and recommendations from each operation is provided in Appendix II along with site location plans 
showing well locations, tables providing field and analytical results, plan view maps indicating 2018 results 
for CI, and a QA/QC summary of analytical data presented in the SSGMPs and relevant to the RGMP.  
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3 Regulatory Framework 
Groundwater quality data is screened against a number of different criteria based on applicable receptors. 
A technically-based screening process was developed for the 2015 RGMP and was updated in the 
2017 RGMP Update. Primary and secondary screening criteria may be adjusted based on the needs and 
requirements for other programs under the AMP. For example, Teck’s monitoring programs have indicated 
potential effects attributable to nickel at concentrations in surface water lower than the British Columbia 
Approved Water Quality Guidelines (BCWQG, BC ENV, 2018). Teck is currently evaluating appropriate 
screening values for nickel to be more protective of aquatic health and is currently working with regulators to 
determine how the nickel BCWQG will be adjusted. If a new BCWQG is established for surface water, 
adjustments will be made to the screening levels in the RGMP in order to be consistent. 

3.1 Primary Screening Criteria 
The primary screening approach is consistent with regulatory guidance, including: Technical Guidance 
(TG) Document 6: Assessment of Hydraulic Properties for Water Use Determination (BC ENV, 2015) for 
Environmental Management Act (EMA) Applications; and TG Document 15: Concentration Limits for the 
Protection of Aquatic Receiving Environments (BC ENV, 2017). The primary screening process considers 
the following receptors: 

› Human Health – groundwater used for drinking water for current and future use as a default use, 
consistent with TG 6. Primary screening of groundwater data for protection of drinking water (DW) is 
conducted against the applicable Contaminated Sites Regulation (CSR; BC ENV, 2019) DW. 

› Freshwater Aquatic Life – groundwater discharging to aquatic environments as a default use, 
consistent with TG 6. Primary screening of groundwater data for protection of aquatic life is completed 
against CSR aquatic life (AW) standards. Consistent with TG 15, and as a conservative approach, the 
application of British Columbia Approved Water Quality Guidelines (BCWQG; BC ENV, 2018) to wells 
within 10 m of the high-water mark is applied. 

› Irrigation and Livestock Watering – groundwater for livestock or irrigation watering use. This use is 
not described in TG 6; however, these uses are applied to be conservative as livestock and irrigation 
water supplies are sourced from groundwater wells in some locations. Because the EMC have indicated 
that livestock watering use was used as a surrogate for wildlife watering, livestock watering should be 
applied as a default use. Primary screening of groundwater data protection of irrigation and livestock 
watering is completed against CSR Irrigation (IW) and Livestock (LW) standards.  

This screening process allows for comparison of water to uniform criteria for groundwater protection across 
the Elk Valley using the CSR standards as well as the Approved and Working BCWQG, as applicable. The 
default uses, which consist of human health, freshwater aquatic life, and livestock as a surrogate for wildlife 
are applied across the entire valley. 

Table 1, attached, summarizes the primary screening criteria for the RGMP wells. SNC-Lavalin reviewed 
the wells located within ten metres of a high-water mark, consistent with TG 15 described above, and found 
that EV_OCgw is within 10 metres of a high-water mark. Results from EV_OCgw were therefore compared 
to BCWQG for AW. Previously, GH_POTW17, EV_BCgw and EV_MCgwS/D were also compared to 
BCWQG for AW instead of CSR; however, review of these well locations with the updated surface water 
feature layer provided by Teck in 2017 indicated these wells are greater than 10 metres (m) from the high-
water mark and results were compared to CSR AW standards. 
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3.2 Secondary Screening 
The primary screening step provides the main indicator for groundwater quality; however, recharge of 
groundwater from surface water elevated in CI (i.e., the surface water pathway; SNC-Lavalin, 2017a) 
means that groundwater may be higher than BCWQG and CSR standards. As a result, a secondary 
screening step for aquatic life is specified to provide a comparison to area-based surface water quality 
requirements listed in Permit 107517. Surface water quality is collected at monitoring locations specified by 
the Ministerial Order (referred to as Order Stations). The secondary screening criteria provides context for 
Teck’s operational surface water quality requirements, as well as a technical-based framework for regional 
evaluation of groundwater to protect aquatic life in the Elk Valley (i.e., the area-based Site Performance 
Objective [SPO] and Compliance Point [CP] concentrations specified in Permit 107517). 

Selenium is the only constituent with CP and SPO concentration values greater than primary screening 
criteria (i.e., BCWQG or CSR standards), and therefore is the only constituent where secondary screening 
will be of value. Geographically relevant CP and SPO concentration values are specified for the secondary 
screening process for selenium. CP and SPO criteria in the main stem rivers differ along the flowpath, and 
therefore screening of groundwater data against these criteria were applied accordingly (i.e., criteria were 
applied to groundwater wells inferred to be up-gradient of the nearest downstream surface water CP or 
Order Station). 

As a secondary screening step for drinking water use, groundwater concentrations for selenium were 
screened against the Guidelines for Canadian Drinking Water Quality (GCDWQ; Health Canada, 2017) to 
provide context in relation to recent toxicological studies. The GCDWQ for selenium was updated in October 
2014 from 10 µg/L to 50 µg/L and is similar to the value developed in the Human Health Risk Assessment 
(Ramboll Environ., 2016). Secondary screening for selenium was completed only where sample 
concentrations exceeded primary screening criteria for drinking water. 

As a secondary screening step for drinking water use, groundwater concentrations for selenium were 
screened against the GCDWQ (Health Canada, 2017) to provide context in relation to recent toxicological 
studies. The GCDWQ for selenium was updated in October 2014 from 10 to 50 µg/L and is similar to the 
value developed in the Human Health Risk Assessment (Ramboll Environ., 2016). Secondary screening 
for selenium was completed only where sample concentrations exceeded primary screening criteria.  

The CP and SPO selenium criteria applied in each are shown below in Table E. 
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Table E: Secondary Groundwater Screening Criteria 

Study Area(s) 
Site Performance Objective Compliance Point 

Surface Water Station  
(EMS ID1) 

Selenium2  
(µg/L) 

Surface Water Station  
(EMS ID) 

Selenium 
(µg/L) 

Background 

GH_FR1 (0200378)3 63 FR_FRCP1 (E300071)3 130 

EV_ER1 (0200393)4 19 CM_MC2 (E258937)4 19 

GH_ER1 (E206661)5 19 GH_ERC (E300090)5 15 

1 GH_FR1 (0200378) 63 FR_FRCP1 (E300071) 130 

2, 3 GH_FR1 (0200378) 63 GH_FR1 (0200378) 80 

4 GH_ER1 (E206661) 19 GH_ERC (E300090)6 15 

6 EV_ER4 (0200027) 23 - - 

7, 8, 12 EV_ER1 (0200393) 19 - - 

9, 10 EV_ER1 (0200393) 19 EV_MC2 (E300091)6 28 

11 EV_ER1 (0200393) 19 CM_MC2 (E258937)  19 
1 Environmental Monitoring System. 
2 SPO is effective December 31, 2019. 
3 EMS station associated with FR_HMW5. 
4 EMS station associated with CM_MW3-SH and CM_MW3-DP. 
5  EMS station associated with GH_GA-MW-1. 
6 Where applicable. 
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4 2018 Results and Discussion 
Results are presented by Study Area, as defined in Section 1. Drawings with well locations and tables 
summarizing results above screening criteria are referenced throughout the text below. Laboratory 
analytical reports for monitoring wells only included in the 2018 RGMP Annual Report are presented in 
Appendix V. Laboratory analytical reports for monitoring wells that are included in both the 2018 RGMP 
Annual Report and the 2018 SSGMP have been included in the 2018 SSGMPs (Golder, 2019a; SRK, 2019; 
SNC-Lavalin, 2019a, b, c). Graphs showing temporal trends, including select surface water data, are also 
referenced and provided in Appendix VI. Surficial and bedrock geology is presented on Drawings 661460-
302 to 305. To fulfill permit requirement (ii) listed in Section 1, cross-sections showing well installation, 
stratigraphy, and groundwater elevations are presented on Drawings 661460-312 to 326. These drawings 
focus on Study Areas where the distribution of monitoring wells allows for representative cross-sections 
perpendicular and parallel to groundwater flow in the valley bottom. Cross-sections provided were also 
included in the 2017 RGMP Update and have been updated based on Q4 2018 groundwater elevation 
calculations. In addition, select cross-sections have been updated based on information from select newly 
installed monitoring wells that were available at the time of reporting. The cross-section location lines are 
shown on Drawings 661460-308 to 661460-311. 

Monitoring well completion details for wells included in the 2018 RGMP Annual Report are presented in 
Table 2. Groundwater elevations from each Study Area were reviewed and assessed for seasonal 
variability, vertical groundwater flow, and long-term trends (Table 3). Groundwater elevations were plotted 
on time-series graphs and included in Appendix VI. The Q4 groundwater elevations measured at each well 
prior to sampling are shown on Drawings 661460-306 and 307 to provide regional context. These Drawings 
also show the conceptual groundwater flowpath through valley-bottom aquifers. Analytical results were 
compared to screening criteria are presented in Tables 4 and 5 (primary screening) and Table 6 (secondary 
screening). Secondary screening was completed where sample concentrations exceeded primary 
screening criteria for selenium. Drawings 661460-327 to 661460-342 show the spatial distribution of 
groundwater quality results for CI (selenium, nitrate-nitrogen, sulphate, and dissolved cadmium) by 
constituent in each Study Area. 

For additional reference and to assist with visualization, the 3D block diagrams have been included in 
Appendix VII and have been updated with minimum and maximum concentrations of CI measured in 2018. 

4.1 Modifications to the RGMP 
Groundwater levels were monitored, and groundwater samples collected at each location included in the 
RGMP for each quarter, as follows: 

› Winter (First Quarter – Q1): January, February, March; 
› Spring (Second Quarter – Q2): April, May, June; 
› Summer (Third Quarter – Q3): July, August, September; and 
› Fall (Fourth Quarter – Q4): October, November, December. 
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Exceptions to the 2018 RGMP Annual Report are noted below in Table F. 

Table F: Summary of Program Modifications 
Study Area(s) Well ID Q Modification Explanation 

Background FR_HMW5 1 Well not sampled Water frozen in well 

1 FR-09-01-A 1 Well not sampled. Dry well 

2 LC_PIZDC1307 1 
Total Kjeldahl nitrogen (TKN) 

and total organic carbon (TOC) 
not collected 

Sample was not submitted for 
analysis of these parameters 

2 LC_PIZDC1308 
(and duplicate) 1 TKN, TOC not collected Sample was not submitted for 

analysis of these parameters 

4 RG_DW-01-03 3 Field measured dissolved oxygen 
(DO) Not recorded in the field 

5/6 LC_PIZP1101 3 

pH, conductivity, total suspended 
solids (TSS), total dissolved 
solids (TDS), turbidity, total 

alkalinity, ammonia nitrogen, 
bromide, chloride, fluoride, 

nitrate, nitrite, ortho-phosphate, 
total phosphorus, and sulphate 

not collected 

Sample was not submitted for 
analysis of these parameters 
due to constraints in the field 

during the sampling event 

9 
EV_BRgw 
EV_RCgw 

EV_WH50gw 
2 Total phosphorus (as P) 

not collected 
Parameter was not measured 

by the laboratory 

4.2 Background (Reference) Conditions  
Background well FR_HMW5 is monitored to understand reference conditions in the valley bottom of 
Henretta Creek, located upgradient of the permitted mine boundary at FRO. Monitoring well FR_HMW5 is 
completed in alluvial sediment in the Henretta Creek valley bottom, a tributary in the upper watershed of the 
Fording River. This monitoring well is currently under review to assess its suitability as a reference well. 

Other background wells exist but were not listed in the 2015 RGMP. These have been included for 
discussion purposes below. 

› Well GH_GA-MW-1 is monitored to understand reference conditions in the valley bottom near No Name 
Creek, upgradient of the permitted mine boundary at GHO, along the Elk River Valley. The well is 
completed in low permeability till and lacustrine/glaciolacustrine sediment. Because of its low 
permeability, this monitoring well does not appear to be suitable to monitor reference conditions.  

› Nested monitoring wells (CM_MW3-SH/DP) were installed upgradient of CMO in the Michel Creek 
valley to assess groundwater quality in the overburden and shallow bedrock. It is upstream of mining 
activities and representative of background groundwater conditions in this area. These wells were 
identified in the 2017 RGMP Update (SNC-Lavalin, 2017a) as being suitable to monitor reference 
conditions. 



2018 Regional Groundwater Monitoring Program Annual Report  
Teck Coal Limited   

 

 
Internal Ref: 661460 May 16, 2019 18 
© 2019 SNC-Lavalin Inc. All Rights Reserved. Confidential.   

 

The background monitoring well network was recently discussed in the April 2018 GWG meeting and it was 
recognized that a greater understanding of reference monitoring conditions in the Elk Valley is required. A 
review of suitable locations for background monitoring wells is planned in consultation with the GWG. It is 
noted that a number of new monitoring wells have been installed in the northern portions of Study Area 4 
(i.e., upgradient of GHO) which may be suitable for understanding reference conditions in the Elk River 
valley bottom; these wells will be considered as part of the review. The newly installed monitoring wells that 
may be considered are as follows and presented on Drawing 661460-308: 

› three nested wells (GH_MW-Willow-1S/D, GH_MW-Willow-2S/D, and GH_MW-Willow-3S/D) near 
Willow Creek were drilled as part of the Cougar Pit Extension Project; and 

› two nested wells (GH_MW-Wolf-1S/D and GH_MW-Wolf-2S/D) near Wolf Creek were drilled as part of 
the Cougar Pit Extension Project. 

4.2.1 Groundwater Levels 
Continuous measurements generally display higher groundwater elevations in FR_HMW5 during freshet. 
The 2018 data display a rising groundwater elevation at the end of April, peak elevations in mid-May, and 
a steady decline to mid-July, consistent with historical trends (Table 3). The maximum fluctuation of 
groundwater elevation in 2018 was approximately 0.36 m. Between January 2015 and December 2018, the 
groundwater elevation ranged from 1,784.23 metres above sea level (masl) to 1,785.48 masl (Appendix VI: 
Graph B-1). 

Groundwater elevations in GH_GA-MW-1 showed a time lag of approximately 30 days for groundwater 
levels to return to static levels after a sampling event. This is consistent with the low hydraulic conductivity 
value (1 x 10-12 m/s) reported in previous studies. Groundwater elevations at GH_GA-MW-1 were relatively 
consistent throughout the year and did not vary seasonally. 

On average, groundwater elevations at deep well CM_MW3-DP were 0.34 m deeper than at the shallow 
well pair CM_MW3-SH in 2018, consistent with historical measurements (Table 3). Groundwater elevations 
were greatest in both wells in Q2 during freshet and water levels were slightly higher than surface water 
levels in the adjacent Michel Creek (SRK, 2019). Vertical groundwater flow is inferred to be upwards from 
bedrock to the shallow gravel aquifer with calculated vertical hydraulic gradients ranging from 0.030 m/m 
to 0.044 m/m (Table 3). SNC-Lavalin understands that prior to Q4 2018, water levels at CMO have 
historically been measured from top of steel casing (inferred to be the top of PVC casing elevation 
previously reported). Teck intends on measuring water level from top of PVC pipe casing during future 
monitoring events and is planning on re-surveying the wells based on top of PVC pipe casing in 2019. 

4.2.2 Groundwater Quality 
Field parameters for FR_HMW5, GH_GA-MW-1, CM_MW3-SH, and CM_MW3-DP measured in 2018 were 
similar to historical results. A summary of CI and non-order constituents above primary screening criteria 
for the wells is presented in Table G and Table H.  
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Table G: Summary of Constituents above Primary Screening Criteria in Background Wells (1/2) 

Constituent1,2,3 
FR_HMW5 GH_GA-MW-1 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Chloride - - - - - - - - 
Boron - - - - IW 

Copper - - - - AW AW, IW - AW 
Lithium NS4 DW DW DW DW 

Manganese - - - - IW 
Strontium - - - - DW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 
4 ‘NS’ denotes no sample; well could not be sampled because it was frozen. 

Table H: Summary of Constituents above Primary Screening Criteria in Background Wells (2/2) 

Constituent1,2,3 
CM_MW3-SH CM_MW3-DP 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Chloride - - - - DW, LW, IW 
Boron - - - - IW - - - 

Lithium DW - DW DW DW 
Sodium - - - - DW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 

CI were not measured above primary screening criteria in the background wells in 2018. Concentrations of 
dissolved boron, manganese, chloride, sodium, and strontium above the primary screening criteria have 
been measured in at least one event in background wells. As indicated in the 2017 RGMP Update, 
concentrations of these constituent are considered to be naturally occurring and derived from interaction 
with bedrock. They not considered a concern. We note that a list of non-order constituents was developed 
for surface water early warning triggers (Azimuth, 2018) as part of the AMP. This list will be reviewed in 
conjunction with the groundwater quality data set as part of the groundwater trigger development under the 
AMP to confirm the list of non-order constituents for groundwater.  

Lithium concentrations measured at FR_HMW5 in 2018 (160 to 177 µg/L) were lower than concentrations 
measured in 2017, but were the highest concentrations measured in the Henretta Creek and Fording River 
valleys by one to two orders of magnitude. Dissolved lithium concentrations in the nested well pair ranged 
from 7.4 to 11.6 µg/L at shallow well CM_MW3-SH and 1,120 to 1,290 µg/L at deep well CM_MW3-DP. A 
review of dissolved lithium concentrations in the Elk Valley between 2015 and 2017 indicated that 
concentrations were greater than the CSR DW standard in 93% of the wells in at least one quarter (SNC-
Lavalin, 2018a). Dissolved lithium concentrations measured at CM_MW3-DP were the second highest in 
the Elk Valley (SNC-Lavalin, 2018d). These results indicate that lithium concentrations are naturally high 
across the Elk Valley and derived from bedrock. 
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Dissolved copper exceeded the CSR AW and DW standard at GH_GA-MW-1 in Q1, Q2, and Q4. Teck 
indicated that copper fittings were installed in the well, which may be the source of dissolved copper. 
The fittings are scheduled to be removed and replaced in 2019. 

4.2.3 Discussion 
Groundwater quality results for CI for reference wells FR_HMW5, GH_GA-MW-1, CM_MW3-SH, and 
CM_MW3-DP were below the primary screening criteria for each quarter in 2018 with no clear seasonal 
trend, except at FR_HMW5.  

As indicated in the FRO 2018 SSGMP (SNC-Lavalin, 2019a), an increase in detectable concentrations of 
dissolved selenium and sulphate at FR_HMW5 has been noted. Review of available analytical data from 
FR_HMW5 indicate that between 2015 and 2018, seven of the thirteen sampling events detected dissolved 
selenium above the detection limit beginning in May 2016 (excluding one anomalous result; SNC-Lavalin, 
2016, 2017b, 2018a). Excluding the anomalous result, dissolved selenium concentrations measured in Q3 
(2.27 µg/L) 2018 were the second highest measured since November 2012. Sulphate concentrations 
reached historical highs in Q3 of 2018 (Figure 4). These results support previous interpretations that 
FR_HMW5 may be influenced by mine-influenced water from the adjacent spoils and may no longer be 
suitable as a reference well (SNC-Lavalin, 2019). This would also suggest that groundwater in FR_HMW5 
and groundwater on the north side of Henretta Creek are hydraulically connected and underflow of the 
creek may be occurring. Notably, Q3 dissolved selenium concentrations at adjacent Henretta Creek surface 
water station FR_HC3, where a hydraulic connection to FR_HMW5 has previously been inferred, were 
relatively lower than groundwater in FR_HMW-5 as shown on Graph B-2 in Appendix VI.  

Nitrate-nitrogen and dissolved cadmium at FR_HMW5, GH_GA-MW-1, CM_MW3-SH, and CM-MW3-DP 
were below or of the same magnitude as the method detection limit (MDL) in each quarter. Sulphate 
concentrations were greatest in reference well FR_HMW5 ranging from 48.7 mg/L to 51.3 mg/L in 2018 
(Appendix VI, Graph B-3). These concentrations were on average one to two orders of magnitude less than 
sulphate concentrations measured at the majority of the monitoring wells included in the RGMP in 2018.  

4.3 Study Area 1: Fording River Valley Bottom 
Downgradient of Fording River Operations, Cataract 
and Porter Creeks 

This area was identified because it is the focal point for the majority of upland and tributary valley 
groundwater flow to the Fording River valley bottom near the FRO and GHO mine permitted boundaries 
and the primary off-site migration pathway from FRO (Drawing 661460-308). Study Area 1 is downgradient 
of the South Tailings Pond (STP), South Kilmarnock Settling Ponds, Kilmarnock Creek, Swift Creek, 
Cataract Creek and Porter Creek watersheds. Wells installed in overburden (upland and valley-bottom 
sediment) and relevant surface water locations for Study Area 1 are shown on Drawing 661460-308. 



2018 Regional Groundwater Monitoring Program Annual Report  
Teck Coal Limited   

 

 
Internal Ref: 661460 May 16, 2019 21 
© 2019 SNC-Lavalin Inc. All Rights Reserved. Confidential.   

 

Glaciofluvial and fluvial deposits consisting of medium- to coarse-grained unconsolidated sediment are in 
the Fording River floodplain south of the STP and in the vicinity of the Kilmarnock Settling Ponds and 
considered the key aquifer for Study Area 1 (Appendix VII). The aquifer is unconfined with a saturated 
thickness ranging from ~ 5 m, immediately south of the STP, to > 30 m farther downgradient. 

Two monitoring well locations are included for Study Area 1: FR_09-01-A/B (nested) and FR_GH_WELL4, 
which is one of four greenhouse water supply wells that was recommended in a hydrogeological assessment 
as the dedicated well for sampling. FR_09-01-A/B and FR_GHHW were selected to monitor valley-bottom 
groundwater near the southern site boundary of FRO (SNC-Lavalin, 2017c). 

In 2016, monitoring well GH_MW-PC was installed as part of the GHO SSGMP (Hemmera, 2017). The well 
was installed in shallow overburden to assess groundwater quality in the vicinity of Porter Creek. Monitoring 
well GH_MW-PC was included in the 2017 RGMP Update (SNC-Lavalin, 2017a) and has been added for 
discussion purposes. In addition, several monitoring wells installed as part of recent (i.e., late 2018) studies 
for the FRO SSGMP FRO Castle and FRO AWTF-S projects have been included on plan view map Drawing 
661460-308 and C-C’ cross-section (Drawing 661460-314) for discussion and visualization purposes; it is 
noted that groundwater quality at these locations was not available at the time of reporting. The following 
wells were added. 

› Two wells (FR_MW-SK1A/B) were drilled as part of the SSGMP; 
› Five wells (FR_MW_FRRD1, FR_MW_CASW6-A/B, FR_MW-CH1-A/B) were drilled as part of the 

Castle Mountain Project; and 
› Four wells (FR_KB-1A, FR_KB-2A, FR_KB-3A/B) were drilled as part of the Active Water Treatment 

Facility South (AWTF-S). 

4.3.1 Groundwater Levels 
Groundwater elevations in FR_09-01-A/B and GH_MW-PC from May 2015 to December 2018 were plotted 
on a time-series graph and included in Appendix VI (Graph 1-1). Due to limited access to the wellhead at 
FR_GH_WELL4, groundwater levels were not recorded. 

Groundwater elevations at FR_09-01-A/B wells followed a seasonal trend with higher groundwater 
elevations recorded in June. Water levels at FR_09-01-A/B varied by up to approximately 6.9 m between 
June and November 2017. Between May 2015 and December 2018, groundwater elevations ranged from 
1,577.31 to 1,583.79 masl (FR_09-01-A) and 1,575.77 to 1,583.26 masl (FR_09-01-B). Based on 
groundwater elevations recorded at FR_09-01-A/B, the vertical groundwater flow is inferred to be downward 
from the shallow sandy gravel unit towards the deeper gravel unit (Table 3). The calculated vertical 
hydraulic gradient at FR_09-01-A/B varied from -0.052 to -0.066 m/m in 2018 (Table 3).  

Groundwater elevations at GH_MW-PC have been relatively consistent since the well was installed in 2016, 
fluctuating by 0.6 m between November 2016 and December 2018. Groundwater elevations have 
historically been highest in Q1 and Q2.  

4.3.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 1 is presented in Table I.  
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Table I: Summary of Constituents above Primary Screening Criteria for Study Area 1 

Constituent1,2,3 FR_09-01-A FR_09-01-B FR_GH_WELL45 GH_MW-PC 
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Nitrate NS4 DW DW DW DW - - - - - - - - 

Selenium NS AW, DW, LW, IW AW, DW, LW, IW AW, DW, LW, IW AW, DW, LW, IW 

Chromium NS - - - - - - - - - - - - IW - - 

Copper NS - - - - - - - - - - - - - 
AW 
IW 
LW 

AW 

Lithium NS - DW DW DW DW - DW DW - 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 
4 ‘NS’ denotes no sample; well could not be sampled because it was frozen. 
5 As a recommendation of the hydrogeological assessment (SNC-Lavalin, 2017c), monitoring of a dedicated well (FR_GH_WELL4) 

began in Q4 2017. 

The only other constituents, other than CI, that were greater than the primary screening criteria were 
dissolved chromium and copper at GH_MW-PC and lithium at each of the four wells. Concentrations of 
dissolved chromium and copper were interpreted to be locally sourced as concentrations were less than 
the primary criteria in the majority of the wells across the Elk Valley. Dissolved lithium concentrations are 
inferred to originate from natural sources. 

Table J shows the summary of results above secondary screening criteria. Most samples were above 
secondary SPO and DW criteria. 

Table J: Summary of Constituents above Secondary Screening Criteria in Study Area 1 

Constituent1,2,3 
FR_09-01-A FR_09-01-B FR_GH_WELL45 GH_MW-PC 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Selenium NS4 DW, 
SPO 

DW, 
SPO - DW DW, 

SPO 
DW, 
SPO - DW, SPO DW DW, 

SPO 
DW, 
SPO 

DW, 
SPO 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Secondary screening criteria are Site Performance Objective (SPO), Compliance Point (CP) and GCDWQ for drinking water (DW) 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 
4 ‘NS’ denotes no sample; well could not be sampled because it was frozen. 
5 As a recommendation of the hydrogeological assessment (SNC-Lavalin, 2017c), monitoring of a dedicated well (FR_GH_WELL4) 

began in Q4 2017. 

4.3.3 Discussion 
Discussion of trends in groundwater quality in Study Area 1 focuses on dissolved selenium and 
nitrate-nitrogen, which were the CI above screening criteria. Time-series plots of dissolved selenium and 
nitrate-nitrogen from the selected wells located in Study Area 1 are shown in Appendix VI (Graphs 1-2(1), 
1-2(2), 1-3(1) and 1-3(2)). For comparison purposes, surface water concentrations measured in Fording 
River at surface water station FR_FR2, FR_FR4, and in Kilmarnock Creek at surface water station FR_KC1 
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were added to Graphs 1-2(1) and 1-3(1). As indicated in the FRO SSGMP (SNC-Lavalin, 2019a), mine-
influenced groundwater is inferred to result from infiltration of surface water over the Kilmarnock alluvial fan 
and tributary valley-bottom flow. The Kilmarnock Creek drainage is considered a major source of 
mining-related constituents to Fording River valley-bottom groundwater in the area. Groundwater is known 
to flow down-valley into Study Area 1, and the mine-influenced groundwater is represented by FR_09-01-
A/B and farther downgradient in monitoring well FR_GH_WELL4. The mine-influenced Fording River does 
not appear to significantly affect groundwater chemistry at these monitoring locations as concentrations of 
CI are relatively lower (Appendix VI, Graphs 1-2(1) and 1-3(1)).  

Dissolved selenium and nitrate-nitrogen concentrations were overall lower at FR_09-01-A/B than at 
FR_GH_WELL4 and less than concentrations measured in surface water at upstream location FR_KC1 
(with the exception of one sample from June 2016) in Kilmarnock Creek. Concentrations of CI have 
historically been greater at FR_09-01A and FR_GH_WELL4 than concentrations measured in the Fording 
River surface water monitoring station FR_FR4 (Graphs 1-2(1) and 1-3(1)) and other wells located closer 
to Fording River (e.g., FR_09-02-A/B) monitored as part of the FRO SSGMP (SNC-Lavalin, 2019a). 
Concentrations of CI at FR_09-01B have been greater than FR_FR4 since 2016. This suggests the 
presence of a preferential groundwater flowpath on the east side of the Fording River valley from 
Kilmarnock Creek drainage to FR_GH_WELL4. 

The gap identified for Study Area 1 was that the extent of the valley-bottom aquifer and the mine-influenced 
groundwater is not defined. The newly-installed wells FR_MW-SK1A/B, FR_MW_FRRD1, FR_MW_CASW6-
A/B, and FR_MW-CH1-A/B (Drawing 661460-308) installed in the eastern portion of the Fording River valley 
bottom should provide greater detail on the extent of the aquifer and the mine influence in Study Area 1 
downgradient of FRO. In addition, the new wells FR_KB-1A, FR_KB-2A, FR_KB-3A/B (Drawing 661460-308) 
installed in the Kilmarnock will greatly improve the understanding of the aquifer and sources of the groundwater 
mine-influence upgradient of Study Area 1 (Drawings 661460-313 and 661460-314). 

Farthest downgradient in monitoring well GH_MW-PC, dissolved selenium concentrations were similar to 
those measured upgradient in the Fording River Valley at FR_GH_WELL4; however, there was no 
discernible trend since sampling began in 2016. Nitrate concentrations at GH_MW-PC were an order of 
magnitude less than upgradient wells in the Fording River valley, whereas the highest sulphate 
concentrations in Study Area 1 were measured at GH_MW-PC in 2018. The GHO SSGMP (SNC-Lavalin, 
2019b) indicated that Porter Creek is main transport pathway for loading of mine-influenced constituents to 
groundwater in the valley-bottom drainage, which is supported by comparison of chemistry to GH_PC1 
(Appendix VI, Graph 1-2(2) and 1-3(2)). Low concentrations of nitrate coupled with elevated concentrations 
of sulphate at GH_MW-PC, relative to concentrations in wells upgradient in the Fording River Valley, may 
be indicative of preferential attenuation of nitrate in groundwater in this area of Study Area 1.  

4.4 Study Area 2: Fording River Valley Bottom 
Downgradient of LCO Dry Creek 

Study Area 2 was selected because the LCO SSGMP identified that it receives drainage from the permitted 
LCO Phase II mining in the southern portion of the LCO Dry Creek watershed. The LCO Phase II mining 
includes an estimated 500 ha footprint of waste rock storage (Golder, 2016). The Dry Creek Water 
Management System (DCWMS) was constructed to divert, convey, and treat mine-influenced surface 
runoff, which is interacting with waste rock associated with LCO Phase II mining, from the Dry Creek 
watershed. The DCWMS was fully commissioned in July 2015 and intercepts mine-influenced water and 
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distributes it to two sediment ponds for treatment of TSS. Clarified water is returned to Dry Creek directly 
downstream of sediment ponds (Golder, 2016). 

Although there are no groundwater wells in the Fording River valley-bottom aquifer in this area, a 
groundwater pathway to the valley bottom has not been identified due to the lack of a continuous aquifer. 
The valley bottom in the LCO Dry Creek watershed consists of a relatively thick till unit with discontinuous 
lenses of gravelly till (Appendix VII). The till has a relatively low hydraulic conductivity, on the order of  
10-7 m/s to 10-9 m/s. Dry Creek is intermittent along some reaches and losses to groundwater are expected. 
Despite the lenses of gravel in the consolidated till, a continuous aquifer was not identified in the drainage. 
Monitoring wells LC_PIZDC1308 and LC_PIZDC1307 are shallow and deep wells installed in a colluvium/till 
and basal till, respectively, downstream of the DCWMS. These wells are downgradient of any potential 
mine influence; however, as noted in the 2017 RGMP Update (SNC-Lavalin, 2017a) the primary transport 
pathway to groundwater in the Fording River valley bottom is through surface water in Dry Creek, which is 
monitored by surface water station LC_DC3. Relevant surface water monitoring locations are also located 
on the Fording River for Study Area 2 (shown on Drawing 661460-308). 

4.4.1 Groundwater Levels 
Manual and level logger groundwater elevations measured from January 2015 to December 2018 in 
monitoring wells LC_PIZDC1308 (shallow) and LC_PIZDC1307 (deep) were plotted on a time-series graph 
and included in Appendix VI (Graph 2-1). The data indicate a seasonal trend is apparent, with annual 
fluctuations in 2018 of 6.1 and 1.8 m in LC_PIZDC1308 and LC_PIZDC1307, respectively (based on 
continuous level data). In 2018 the highest groundwater levels were measured in May and the lowest 
elevations were measured in March. Vertical hydraulic gradients varied from -0.030 to -0.130 m/m and 
groundwater flow is inferred to be downward from LC_PIZDC1308 (gravel and cobbles) to LC_PIZDC1307 
(silty gravel).  

4.4.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 2 is presented in Table K. 

Table K: Summary of Constituents above Primary Screening Criteria for Study Area 2 

Constituent1,2,3 
LC_PIZDC1307 LC_PIZDC1308 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Barium DW DW DW DW - - - - 

Lithium DW DW DW DW DW DW DW DW 

Molybdenum IW IW IW IW - - - - 

Notes: 
1 Dissolved parameter unless otherwise indicated 

2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW) 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 
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Groundwater quality in LC_PIZDC1308 and LC_PIZDC1307 was below the primary screening criteria 
concentrations for all the CI, but exceeded the primary screening criteria for other constituents. Results 
from 2018 were similar to previous years and consistent with findings from the 2017 RGMP Update 
(SNC-Lavalin, 2017a). Review of the borehole log for LC_PIZDC1307 (provided in Appendix III) indicates 
this well is installed in basal till, suggesting the source of barium and molybdenum likely originates from 
bedrock (SNC-Lavalin, 2017a). Lithium concentrations are naturally high in groundwater across the 
Elk Valley. Drinking or irrigation wells are not located in Study Area 2; therefore, there is no exposure 
pathway for these constituents. 

4.4.3 Discussion 
To assess groundwater and surface water interactions, selenium concentrations in groundwater were 
compared to concentrations in surface water in LCO Dry Creek (LC_DC1 and LC_DC3; Appendix VI, Graph 2-
2). Selenium concentrations in groundwater in the drainage have been relatively low (near the detection limit) 
and stable since December 2014 and are lower than concentrations measured in Dry Creek. Selenium 
concentrations in Dry Creek surface water (LC_DC3) are two orders of magnitude higher than groundwater, 
having increased significantly in 2017 and again in 2018 (Appendix VI, Graph 2-2) with no concurrent increase 
in groundwater, supporting the interpretation that surface water is the primary pathway to the Fording River 
valley bottom. Fording River concentrations at station LC_FRDSDC, in Study Area 2, were higher than surface 
water concentrations in Dry Creek. The current contribution of CI to groundwater from infiltration of Dry Creek 
over the alluvial fan is interpreted to be minimal, compared to the existing load of CI in the Fording River, which 
has the potential to infiltrate to groundwater in the Study Area. 

4.5 Study Area 3: Fording River Valley Bottom 
Downgradient of GHO Rail Loop and 
Greenhills Creek 

Study Area 3 was selected because the GHO SSGMP identified potential sources (upland groundwater 
from GHO) as well as surface water and groundwater transport pathways that provided loading to the 
Fording River valley bottom. Study Area 3 is downgradient from GHO, and Greenhills Creek is the main 
tributary that flows into the Fording River valley bottom. Fording River valley-bottom sediment in Study Area 
3 is approximately 70 m thick and consists mainly of coarse-grained glaciofluvial deposits (sand and gravel) 
confined by a clay/silty clay unit as shown on cross-sections D-D’ and E-E’ (Drawings 661460-315 and 
661460-316) and the block diagram shown in Appendix VII.  

In Study Area 3, four supply wells (GH_POTW09, GH_POTW10, GH_POTW15 and GH_POTW17) in the 
area near the rail loop were included in the RGMP. Since the 2015 RGMP, one monitoring well, 
GH_MW-RLP-1D, was installed as part of the GHO SSGMP (Hemmera, 2017). The well was installed in 
till to a depth of 82 metres below ground surface (mbgs) in the vicinity of the rail loop. Monitoring well 
GH_MW-RLP-1D was included in the 2017 RGMP Update (SNC-Lavalin, 2017a) and has been added here 
for discussion purposes. Selected groundwater monitoring locations and relevant surface water locations 
for Study Area 3 are shown on Drawing 661460-308. 
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4.5.1 Groundwater Levels 
Groundwater levels for 2018 supply wells were not available. Seasonal variability and long-term trends in 
groundwater elevations in GH_MW-RLP-1D were assessed (Appendix VI, Graph 3-1). Groundwater 
elevations at GH_MW-RLP-1D ranged from 1,489.64 to 1,490.25 masl in 2018. Overall, groundwater 
elevations fluctuated by 0.8 m in 2018, with the highest water level measured in Q2, consistent with freshet 
and elevations measured in 2017. This well was installed in 2016 and has limited historical data; therefore, 
no further trends are discernible at this time. 

4.5.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 3 is presented in Table L and Table M. 

Table L: Summary of Constituents above Primary Screening Criteria for Study Area 3 (1/2) 

Constituent1,2,3 
GH_POTW09 GH_POTW10 GH_POTW15 GH_POTW17 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Selenium - - 

DW, 
AW, 
IW, 
LW 

- - - - - - - - - - DW - - 

Lithium DW DW DW DW DW DW DW DW DW DW DW DW DW DW DW DW 

Manganese - - - - - - - - - IW - - - - - - 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 
3 ‘ –‘ denotes result below primary screening criteria for given constituents. 

Table M: Summary of Constituents above Primary Screening Criteria for Study Area 3 (2/2) 

Constituent1,2 
GH_MW-RLP-1D 

Q1 Q2 Q3 Q4 

Fluoride IW, DW, LW IW, DW, LW IW, DW, LW IW, DW, LW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 

Dissolved lithium concentrations are inferred to originate from natural sources and are naturally high across 
the Elk Valley. Dissolved manganese at GH_POTW15 is inferred to be naturally elevated due to limited 
interaction with atmosphere based on the review completed in the 2017 RGMP Update (SNC-Lavalin, 
2017a). Monitoring well GH_MW-RLP-1D is interpreted to be relatively hydraulically isolated from 
groundwater or surface water systems that would be mine-influenced. Fluoride concentrations at this 
location are interpreted to be naturally occurring and derived from water interaction with unconsolidated 
materials (SNC-Lavalin, 2017a; 2018b). Irrigation wells are not located in Study Area 3; therefore, there is no 
exposure pathway for these constituents. Drinking water wells in Study Area 3 include GH_POTW06, 
GH_POTW09, GH_POTW10, GH_POTW15, and GH_POT17. Drinking water source locations for these 
wells include the dryer building, gatehouse building, office complex, and processing plant, which are 
sampled weekly for bacteria and quarterly for the full analytical suite of groundwater parameters. The five 
supply wells are sampled directly every quarter, including four wells as part of the RGMP (excluding 
GH_POTW06).  
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4.5.3 Discussion 
Dissolved selenium at GH_POTW17 increased to a historical high in Q2 (13.2 µg/L) and subsequently 
decreased to below the primary screening criteria, consistent with historical results. At GH_POTW09 
(located inferred downgradient of GH_POTW17) the September 2018 the concentration increased to a 
historical high of 185 µg/L and subsequently decreased to 3.39 µg/L in October 2018 similar to historical 
ranges (Appendix VI, Graph 3-2). It is noted that the Q3 dissolved selenium concentration in Greenhills 
Creek (GH_GH1) was similar (183 µg/L; Appendix VI, Graph 3-2). Sulphate concentrations remained within 
historical ranges in 2018 at both GH_POTW17 and GH_POTW09. 

Generally, silt and clay units at surface in the Fording River valley bottom provide a barrier to downward 
transport of CI to the aquifer with water supply wells. Overall, dissolved selenium concentrations in the 
Fording River at GH_FR1 and Greenhills Creek GH_GH1 were consistently higher than groundwater 
concentrations at RGMP wells and GH_MW-RLP-1D in Study Area 3 (Appendix VI, Graph 3-2), suggesting 
down-valley transport in groundwater is not significant compared to surface water. However, similar 
concentrations of dissolved selenium measured at GH_POTW09 in Q3 2018 to surface water from 
Greenhills Creek is indicative that contributions of CI from surface water to groundwater appears to exist. 
The pumping rates and water levels for this well are unknown. Having pumping rates and water level data 
for supply wells (GH_POTW09, GH_POTW10, GH_POTW15, and GH_POTW17) will help with the 
understanding of fluctuations in CI concentrations measured over time. Comparison of groundwater quality 
in this aquifer to the Fording River (GH_FR1) indicates that concentrations of dissolved selenium were 
approximately one order of magnitude lower; however, sulphate concentrations were relatively similar or 
higher (GH_POTW17) compared to surface water in the Fording River (Appendix VI, Graph 3-3). The 
sulphate may be naturally sourced or a result of infiltration from Greenhills Creek over the alluvial fan. If the 
latter is occurring, then associated dissolved selenium contributions from Greenhills Creek may have 
preferentially attenuated in the aquifer. 

Monitoring well GH_MW-RLP-1D is in the upland area of Greenhills Creek downgradient of the rail loop 
area and in the Greenhills alluvial fan. There were no significant variations or trends in dissolved selenium 
at GH_MW-RLP-1D (Appendix VI, Graph 3-2); however, concentrations of sulphate have been decreasing 
since 2016, from 43.8 mg/L (September 2016) to less than the DL (November 2018; Appendix VI, Graph 
3-3). Reducing conditions at GH_MW-RLP-1D are indicative of the potential for selenium attenuation in 
groundwater in the Fording River valley bottom in Study Area 3.  

4.6 Study Area 4: Elk River Valley Bottom Downgradient 
of Leask, Wolfram, and Thompson Creeks 

Study Area 4 is situated downgradient from the west side of GHO and was selected because the GHO 
SSGMP identified potential sources of CI from the Mickelson, Leask, Wolfram, and Thompson Creek 
drainages. Study Area 4 includes four monitoring wells (GH_GA-MW-2, GH_GA-MW-3, GH_GA-MW-4, 
and GH_MW-ERSC-1), one water supply well (RG_DW-01-03), and one domestic well (RG_DW-01-07). 
The SSGMP also identified surface water and upland groundwater infiltration as transport pathways from 
these potential sources to the Elk River valley bottom. Surface water from each of these creeks is diverted 
to settling ponds near the valley bottom and groundwater in upland areas is inferred to flow toward the Elk 
River valley bottom.  
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Valley-bottom deposits are predominantly fluvial and glaciofluvial in this area (Appendix VII) with a number 
of former Elk River channels identified; however, the strata in boreholes at GH_GA-MW-2 were lower 
permeability till and lacustrine/glaciolacustrine (i.e., soft, silty clay) sediment. To the south at wells 
GH_GA-MW-3 and GH_GA-MW-4, coarse-grained sediment, including sub-angular gravel, infers 
glaciofluvial deposits overlying local bedrock. Monitoring well GH_MW-ERSC-1, situated approximately 
1 km south of the Lower Thompson Creek Settling Pond, is installed in inferred fluvial sand and gravel. The 
linear distribution of the monitoring wells in the valley bottom does not allow for triangulation for determining 
groundwater flow direction; however, groundwater is expected to discharge to the Elk River, with a flow 
component parallel or sub-parallel to the river. Cross-section F-F’ depicts the surficial geology, 
approximately parallel to the Elk River (Drawing 661460-317). 

4.6.1 Groundwater Levels 
Groundwater elevations at GH_GA-MW-2, GH_GA-MW-3, GH_GA-MW-4, and GH_MW-ERSC-1 from 
January 2015 to December 2018 were plotted on a time-series graph (Appendix VI, Graph 4-1). 
Groundwater elevations display a seasonal trend with generally higher groundwater elevations during the 
spring freshet from mid-March to June. More pronounced seasonal trends have historically been recorded 
at monitoring well GH_GA-MW-3, with elevations fluctuating by approximately 7 m in 2018. 

4.6.2 Groundwater Quality 
Time-series plots for dissolved selenium, nitrate, and sulphate are presented in Appendix VI, Graphs 4-2, 
4-3, and 4-4, respectively, on a logarithmic scale, based on the range of concentrations. A summary of 
results above primary and secondary screening criteria for Study Area 4 is presented in Table N and Table 
O. 

Table N: Summary of Constituents above Primary Groundwater Screening Criteria for Study 
Area 4 (1/2) 

Constituent1,2,3 
GH_GA-MW-4 GH_GA-MW-2 GH_GA-MW-3 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Nitrate - DW - - - - - - - 

Selenium - AW, IW, 
LW, DW - DW DW - AW, IW, 

LW, DW - DW 

Lithium DW DW DW 

Molybdenum - - IW, 
LW 

IW, 
LW 

IW, 
LW 

- - - - 

Notes: 
1 Dissolved parameter unless otherwise noted. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 
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Table O: Summary of Constituents above Primary Groundwater Screening Criteria for Study 
Area 4 (2/2) 

Constituent1,2,3 
GH_MW-ERSC-1 RG_DW-01-03 RG_DW-01-07 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Nitrate DW - - - 

Selenium AW, DW, IW, LW - - - 

Lithium DW - - - 

Notes: 
1 Dissolved parameter unless otherwise noted. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 

Dissolved molybdenum concentrations are considered to be naturally occurring and derived from 
interaction with bedrock. This parameter is not considered a concern. Elevated concentrations of dissolved 
lithium, relative to the CSR DW standard are consistent with historical results and interpreted to be naturally 
high across the Elk Valley.  

Table P shows the summary of results above secondary screening criteria in groundwater.  

Table P: Summary of Constituents above Secondary Screening Criteria for Study Area 4 

Constituent1,2,3 
GH_GA-MW-2 GH_GA-MW-3 GH_MW-ERSC-1 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Selenium CP, 
SPO - - - - CP, 

SPO - - DW, SPO, 
CP - 

Notes: 
1 Secondary screening criteria are Site Performance Objective (SPO), Compliance Point (CP) and GCDWQ for drinking water (DW). 
2 ‘–‘ denotes result below secondary screening criteria. 

4.6.3 Discussion 
Groundwater quality is discussed by tributary drainage proximal to each monitoring well. 

4.6.3.1 Leask Creek 
Monitoring well GH_GA-MW-4 is downgradient of Leask Creek, near Leask Pond, and concentrations of 
dissolved selenium, nitrate-nitrogen and sulphate concentrations have decreased by up to 17 times since 
sampling began (Appendix VI, Graphs 4-2, 4-3, and 4-4). It has been interpreted that groundwater at 
GH_GA-MW-4 has been more recently influenced by infiltration of the Elk River and less by mine-influenced 
surface water from Leask Creek/Pond, as demonstrated through changes in water type and groundwater 
level fluctuations similar to the Elk River (SNC-Lavalin, 2019b). The decreased CI concentrations at this 
location indicates that down-valley transport of mine-influenced groundwater from the Leask Creek/Pond 
area is of decreased importance.  

4.6.3.2 Wolfram Creek 
Monitoring well GH_GA-MW-2 is situated in the vicinity of Wolfram Pond, at the base of Wolfram Creek. 
CI concentrations greater than the applicable criteria have historically been measured in surface water in 
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Wolfram Pond (GH_WC1); however, they have been orders-of-magnitude greater than groundwater at 
GH_GA-MW-2 (Appendix VI, Graphs 4-2, 4-3, and 4-4). A direct hydraulic connection between surface 
water and groundwater is not expected as GH_GA-MW-2 is a deep well situated under a number of locally 
confining units (Drawing 661460-317); however, groundwater in this area is interpreted to be seasonally 
influenced by surface water (SNC-Lavalin, 2019b).  

The surface water influence is interpreted to be an interplay between infiltration from the Elk River side 
channel and Wolfram Creek/Pond as described in SNC-Lavalin (2019b). Since Q3 2017, groundwater at 
GH_GA-MW-2 appears to be more influenced by mine-influenced surface water from Wolfram Creek than 
in previous years. This is inferred to result in the spike in nitrate-nitrogen and dissolved selenium in 
Q1 2018, but also the increasing sulphate concentrations since sampling began in 2014 
(SNC-Lavalin, 2019b). Since increasing mine-influence appears to be present at GH_GA-MW-2, there 
appears to be the potential for down-valley transport of mine-influenced groundwater; however, it is 
considered a secondary transport pathway to surface water. 

4.6.3.3 Thompson Creek 
Monitoring well GH_GA-MW-3 is downgradient of Thompson Creek and Lower Thompson Pond, but 
upgradient of the Elk River side channel. In Q2, marked increases in dissolved selenium, nitrate, and sulphate 
were measured at GH_GA-MW-3; however, concentrations remained within historical ranges and were 
consistent with values measured prior to 2016 (Appendix VI, Graphs 4-2, 4-3, and 4-4). SNC-Lavalin (2019a) 
reported that this well appears to be more influenced by Thompson Creek than the Elk River side channel; 
and increasing influence of the side channel was inferred based on an overall decreasing trend of CI since 
Q1 2015, changes in water type over time and groundwater elevations. It was noted, however, that the side 
channel displays some seasonal mine influence and therefore groundwater may still be affected. As such, 
down-valley transport of mine-influenced groundwater from this area has the potential to occur; however, it is 
considered a secondary transport pathway to surface water.  

4.6.3.4 Downgradient of Thompson Creek 
The relatively high concentrations of CI (i.e., either approaching or above primary criteria) at 
GH_MW-ERSC-1, except in Q4, in comparison to surface water concentrations at Elk River surface water 
station GH_ERC (located adjacent to GH_MW-ERSC-1) suggest a groundwater pathway may exist at this 
location. This well is downgradient of Thompson Creek near the confluence of the Elk River side channel 
and the Elk River. Itis completed in a sand unit above bedrock (logged as a till) with a hydraulic conductivity 
of 3 ×10-6 m/s. Between Q4 2017 and Q1 2018, concentrations of CI at GH_MW-ERSC-1 were much higher 
than at upgradient wells GH_GA-MW-2 and GH_GA-MW-3, suggesting a greater mine-influence (Appendix 
VI, Graphs 4-2, 4-3, and 4-4). The SSGMP did not identify sources in the vicinity and there are no adjacent 
tributary drainages; however, well GH_MW-ERSC-1 is situated approximately 45 m from the Elk River side 
channel which receives surface flows from tributaries in Thompson Creek and Wolfram Creek. 
Consequently, it is possible that the intermittent elevated concentrations may be due to infiltration from 
surface water in the side channel. The 2017 RGMP Annual Report indicated that a localized gap exists in 
the vicinity of the side channel (SNC-Lavalin, 2018a). Additional studies assessing the relationship between 
the Elk River side channel and groundwater at GHO are ongoing in the GHO Local Aquatic Effects Program 
(LAEMP). 

Downgradient groundwater quality in the Elk River valley bottom improves, and delineation (i.e., extent of 
mine-influenced groundwater) is achieved on a regional scale. Dissolved selenium concentrations in the 
valley-bottom groundwater were below screening criteria at the water supply well RG_DW-01-03, with 
concentrations decreasing farther downgradient of Elkford at domestic well location RG_DW-01-07. This 
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suggests attenuation in the valley-bottom groundwater down-valley flowpath, likely due to mixing with 
surface water and additional fresh water inputs.  

4.7 Study Areas 5 and 6: Fording River Valley Bottom 
Downgradient of LCO 

Study Area 5 was selected because the LCO SSGMP identified possible inputs of CI from Line Creek and 
the Process Plant to Fording River valley bottom. After exiting LCO Phase I area, Line Creek flows through 
incised bedrock towards the Fording River, losing approximately 60 m in elevation (from about 1,300 masl) 
over an alluvial fan. Study Area 6 was selected as it spans the Elk River valley bottom and is downgradient 
of the LCO Process Plant (AMEC, 2010). Additionally, Study Areas 5 and 6 were selected as the RDW 
Sampling Program identified elevated selenium in groundwater downgradient of the confluence of the 
Fording and Elk rivers. 

Bedrock at the confluence of the Fording and Elk rivers may locally affect river grade and restrict 
groundwater recharge to the valley bottom (SNC-Lavalin, 2015). In this area, surficial geology indicates that 
the depositional environment in the valley bottom was glaciofluvial and fluvial (Appendix VII). Bedrock 
elevations and detailed surficial stratigraphy, well installation details, and groundwater elevations in Study 
Areas 5 and 6 are presented on cross-sections G-G’ and H-H’ (Drawings 661460-318 and 661460-319). 
Cross-section G-G’ is perpendicular to groundwater flow and extends from Fording River to the north to the 
East Refuse Expansion to the south. Cross-section H-H’ is parallel to groundwater flow and extends from 
Line Creek in the northeast to the Elk River in the southwest. For the RGMP, there are no monitoring wells 
within Study Area 5 or 6, with one monitoring well, LC_PIZP1101, located upgradient of Study Area 6 
(Drawing 661460-309). Monitoring well LC_PIZP1101 is screened in a deeper sand aquifer at 
approximately 41 mbgs. 

4.7.1 Groundwater Levels 
Manual and level logger groundwater elevations measured from March 2015 to May 2018 in monitoring 
well LC_PIZP1101 were plotted on a time-series graph and included in Appendix VI (Graph 6-1). 
Groundwater elevations in LC_PIZP1101 were approximately 1 m lower from October 2017 to May 2018, 
as compared to historically recorded water levels. 

4.7.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 6 is presented Table Q. 

Table Q: Summary of Constituents above Primary Screening Criteria for Study Area 6 

Constituent1,2 
LC_PIZP1101 

Q1 Q2 Q3 Q4 

Fluoride IW, LW, DW IW, LW, DW IW, LW, DW IW, LW, DW 

Lithium DW DW DW DW 

Manganese IW IW IW IW 

Molybdenum IW IW IW IW 
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Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 

Groundwater quality in LC_PIZP1101 was below the primary screening criteria concentrations for all the 
CI, but exceeded the primary screening criteria for other constituents. Results from 2018 were similar to 
previous years and consistent with findings from the 2017 RGMP Update (SNC-Lavalin, 2017a). Review of 
the borehole log for LC_PIZP1101 (provided in Appendix III) indicates this well is installed in a deep sand 
aquifer, with limited interaction with atmosphere and connection to surface water. The source of fluoride, 
manganese and molybdenum is likely from natural sources and lithium concentrations are naturally high 
across the Elk Valley (SNC-Lavalin, 2017a).  

4.7.3 Discussion 
Groundwater from the LCO Process Plant Site flows towards Study Area 6; however, concentrations of 
CI are low and near the detection limit. This is consistent with historical results from several wells situated 
in the Process Plant Site. To assess groundwater and surface water interactions, selenium concentrations 
measured in groundwater at LC_PIZP1101 were compared to concentrations in surface water in Line Creek 
(LC_LC4) and in the Elk River downstream of Study Area 6 (EV_ER4), respectively (Appendix VI; Graph 
6-2). Concentrations in groundwater at LC_PIZP1101 have been relatively low and stable since May 2013 
and are substantially lower than concentrations measured in Line Creek and in the Elk River. Consequently, 
the most significant pathway for mine-influenced water in Study Areas 5 and 6 is through surface water 
from Line Creek. 

The 2017 RGMP Update indicated there is a data gap for the Elk River valley-bottom aquifer downgradient 
of LCO, and as such local groundwater conditions are unknown (SNC-Lavalin, 2017a). The existing 
monitoring wells proposed for inclusion in the 2017 RGMP Update to intercept the unconfined sand and 
gravel aquifer (e.g., LC_PIZP1102); however, it is likely that another monitoring well in the valley bottom 
will be required to fill this gap.  

4.8 Study Area 7: Elk River Valley Bottom Downgradient 
of Grave Creek 

This area was selected because the EVO SSGMP identified potential sources of CI in the Harmer Creek 
drainage. Tributary surface water (i.e., Harmer Creek that flows to Grave Creek) and valley-bottom 
groundwater ultimately flows into the Elk River valley bottom. Additionally, samples from the RDW Sampling 
Program (i.e., RG_DW-02-20) historically exceeded the primary screening criteria (AW and DW) for 
selenium; however, it is noted that historical dissolved selenium concentrations at RG_DW-02-20 no longer 
exceed the CSR AW standards due to the adjusted CSR standard which increased from 10 µg/L to 20 µg/L 
in 2017 (BC ENV, 2019). 

The surficial geology in the Grave Creek drainage is mapped as colluvium; however, borehole logging at 
monitoring well EV_GV3gw indicates a relatively large thickness (i.e., up to 25 m) of loose sand and 
sub-angular gravel and silty gravel deposits. This well is situated near the confluence of Grave and Harmer 
Creeks, and thicker sediments in this area may be reflective of the Grave Creek alluvial fan. The 
groundwater level at EV_GV3gw is relatively deep, approximately 10 mbgs, with a saturated thickness of 
approximately 15 m. Based on a comparison of groundwater elevation with the elevation of Grave Creek, 
the creek appears to have a losing reach in this area, and accordingly the creek is interpreted to be losing 
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along the approximate 120 m drop in elevation to the Elk River (Appendix VII). As such, groundwater from 
the Grave Creek valley bottom is interpreted to flow into the Elk River valley bottom.  

The monitoring wells included in Study Area 7 are monitoring well EV_GV3gw, which monitors upland and 
tributary valley-bottom input from drainage to the northeast of EVO, and the domestic well RG_DW-02-20 that 
monitors groundwater in the Elk River valley bottom. Monitoring wells and relevant surface water locations for 
Study Area 7 are shown on Drawing 661460-309. Drawing 661460-320, cross-section I-I’, shows the inferred 
geology parallel to groundwater flow in the valley bottom in Study Area 7. 

4.8.1 Groundwater Levels 
Manual and level logger groundwater elevations measured from January 2015 to December 2018 in 
monitoring well EV_GV3gw were plotted on a time-series graph and included in Appendix VI (Graph 7-1). 
Groundwater elevations in EV_GV3gw followed a seasonal trend with higher groundwater levels recorded 
in spring months and annual water level fluctuations up to 0.8 m. Annual maximums in spring of 2017 and 
2018 were approximately 0.3 m higher than spring of 2015 and 2016. 

4.8.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 7 is presented in Table R. 

Table R: Summary of Constituents above Primary Screening Criteria for Study Area 7 

Constituent1,2,3 
RG_DW-02-20 EV_GV3gw 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 
Selenium DW DW - - - - - - 
Lithium - - - - DW DW DW DW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW), Drinking Water (DW), Livestock (LW) and Irrigation (IW). 
3 ‘ –‘ denotes result below primary screening criteria. 

Secondary screening was performed for dissolved selenium concentrations in well RG_DW-02-20 and all 
results were below the secondary screening criteria. There were no CI concentrations detected above 
primary screening standards at EV_GV3gw. Dissolved lithium was the only constituent measured above 
CSR standards in all samples collected in 2018 from EV_GV3gw; concentrations were similar to those 
measured in 2015-2017. Lithium concentrations are interpreted to be naturally high across the Elk Valley 
(SNC-Lavalin, 2017a). 
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4.8.3 Discussion 
Discussion of trends in groundwater quality in Study Area 7 focuses on dissolved selenium which was 
above the primary screening criteria in domestic well RG_DW-02-20. Drawings 661460-331 to -334 show 
the spatial distribution of CI for samples collected in Study Area 7. To assess groundwater and surface 
water interactions, selenium concentrations measured in groundwater at EV_GV3gw and RG_DW-02-20 
were compared to concentrations in surface water in Harmer Creek (EV_HC1) and in the Elk River 
upstream from the confluence with Grave Creek (EV_ER4), respectively (Appendix VI, Graph 7-2).  

Concentrations in groundwater at EV_GV3gw have been stable since November 2013 and are substantially 
lower than concentrations measured in Harmer Creek at EV_HC1 and also lower than concentrations in 
Elk River upstream from the confluence with Grave Creek. Concentrations measured at RG_DW-02-20 
appear to follow a seasonal trend with the highest concentrations measured during the spring months and 
were generally within the range of concentrations measured upstream in the Elk River at EV_ER4, but 
considerably lower than surface water concentrations in Harmer Creek.  

Loading of mine-influenced constituents to groundwater valley bottom in Study Area 7 is inferred to be 
primarily from infiltration of Elk River surface water as CI concentrations measured at RG_DW-02-20 reflect 
Elk River surface water quality. As such, there is no groundwater transport pathway identified. Also, 
significant groundwater transport of CI from the Harmer Creek drainage to the Elk River valley bottom is 
inferred to be minimal based on relatively low groundwater concentrations measured in Harmer Creek 
drainage at EV_GV3gw compared to surface water at EV_HC1. Therefore, transport of CI from the Harmer 
Creek drainage to groundwater in the Elk River valley bottom is primarily through surface water.  

4.9 Study Area 8: Elk River Valley Bottom Downgradient 
of Balmer, Lindsay and Otto/Cossarini Creeks 

This area was selected because the EVO SSGMP identified potential sources of CI on the western slope 
of EVO and potential transport in the Lindsay, Otto/Cossarini drainages as well as the Goddard Marsh area 
(Drawing 661460-310); tributary surface water and upland groundwater flow into the Elk River valley bottom 
in these areas. Groundwater in Study Area 8 will eventually discharge to the Elk River or flow to the valley 
bottom of the Elk River in Study Area 12.  

The valley bottom consists mainly of fluvial, glaciofluvial and alluvial fan deposits in this area as the area is 
near the confluence with Cummings Creek. Underlying the coarse units are finer-grained deposits of lower 
permeability silt and clay suggesting relatively thick lacustrine/glaciolacustrine deposits exist in the 
subsurface (see Appendix VII). Groundwater flow in upland areas is inferred to be toward the Elk River 
valley bottom. Groundwater flow direction in the valley bottom is assumed to be parallel or sub-parallel to 
the Elk River. Inferred geological cross-sections J-J’ and K-K’ (Drawings 661460-321 and -322, 
respectively) depict stratigraphy parallel and perpendicular to the inferred groundwater flow direction. 

The monitoring wells in Study Area 8 included the monitoring wells EV_LSgw and EV_OCgw to monitor 
potential inputs from upland, tributary valley bottom, and Elk River valley bottom features along the western 
slope of EVO. Monitoring wells and relevant surface water locations for Study Area 8 are shown on Drawing 
661460-310.  
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4.9.1 Groundwater Levels 
Manual and level logger groundwater elevations measured from January 2015 to October 2018 in 
monitoring wells EV_LSgw and EV_Ocgw were plotted on a time-series graph and included in Appendix VI 
(Graph 8-1). Groundwater elevations in both wells show a seasonal trend with slightly higher groundwater 
elevations in the spring. Annual maximums in 2018 were lower than 2017, and similar to spring of 2015 and 
2016. 

4.9.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 8 is presented in Table S. 

Table S: Summary of Constituents above Primary Screening Criteria for Study Area 8 

Constituent1,2,3 
EV_LSgw EV_OCgw4 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Fluoride - - - - IW, LW IW, LW IW, LW IW, LW 
Lithium DW DW DW DW DW DW DW DW 

Manganese IW IW IW IW - - - - 
Molybdenum - - - - IW IW IW IW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW); Drinking Water (DW), Livestock (LW) and Irrigation 

(IW) except for wells with a ** which indicates the well is located within 10 m of surface water and results are compared to BCWQG 
for AW. 

3 ‘–‘ denotes result below primary screening criteria for given constituents. 
4 Well is located within 10 m of surface water and results are compared to BCWQG for AW. 

Results from 2018 were similar to previous years and consistent with findings from the 2017 RGMP Update 
(SNC-Lavalin, 2017a). Review of the borehole log for EV_OCgw (provided in Appendix III) indicates this 
well is installed directly overlying the bedrock surface suggesting the source of fluoride and molybdenum 
likely originates from bedrock. Field measured DO values in 2018 from EV_LSgw ranged from 0.15 to 0.39 
mg/L, suggesting the source of manganese at this well may be related to reducing conditions due to limited 
interactions with the atmosphere. Lithium concentrations are interpreted to be naturally high across the Elk 
Valley (SNC-Lavalin, 2017a). 

4.9.3 Discussion 
CI in groundwater were below primary screening criteria in Study Area 8. To assess groundwater and 
surface water interactions, selenium concentrations measured in groundwater in Study Area 8 were 
compared to concentrations in surface water in adjacent creeks. Adjacent surface water chemistry data 
indicated selenium concentrations above BCWQG for AW; therefore, discussion of chemistry trends in 
Study Area 8 is focused on selenium.  

Dissolved selenium concentrations in groundwater at EV_LSgw and EV_OCgw have been relatively stable 
since 2013 (Appendix VI, Graph 8-2). Consistent with findings from previous annual reports, selenium 
concentrations in surface water were approximately two orders of magnitude higher compared to 
groundwater concentrations in the Elk River drainage area (Appendix VI, Graph 8-2). Groundwater in the 
Balmer Creek and Lindsay Creek catchments was inferred to be reflective of surface water 
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(SNC-Lavalin, 2018c). Surface water from Goddard Creek (EV_GC2) is interpreted to lose to ground near 
Goddard Settling Ponds and Goddard Marsh, and may influence groundwater quality in this area which was 
identified as a data gap in the 2017 RGMP Update (SNC-Lavalin, 2017a). With the exception of Goddard 
Creek, there does not appear to be a confirmed groundwater transport pathway between the surface water 
sources identified on the western slope of EVO and Elk River valley bottom (SNC-Lavalin, 2017a).  

4.10 Study Area 9: Michel Creek Valley Bottom 
Downgradient of EVO (including Sparwood Area) 

This area was selected as the EVO SSGMP identified potential sources of CI that may contribute to mine-
influenced groundwater in the Michel Creek valley bottom. Study Area 9 is situated adjacent to EVO and 
receives tributary surface water and upland groundwater flow from potential sources along the 
southwestern slope of EVO. The boundaries of Study Area 9 were modified as part of the 2017 RGMP 
Update (SNC-Lavalin, 2017a) to reflect information from the EVO monitoring program and now extend from 
South Gate Creek to the confluence of Michel Creek with the Elk River (Drawing 661460-310). It is noted 
that Study Area 9 has significant overlap with the Sparwood Area, established as part of Permit 107501 
requirements and has also been listed as a Study Area in the 2017 RGMP Update. At the time of issue of 
the 2017 RGMP Update, the Sparwood Area did not have any dedicated monitoring wells; however, new 
wells have since been drilled as part of the Sparwood Area Groundwater Supporting Study. The results 
from these wells are preliminary and due to the spatial overlap with Study Area 9 they have been presented 
in this Section. 

The Michel Creek valley bottom consists mainly of fluvial and glaciofluvial deposits, with a glaciolacustrine 
clay/silt unit to the northwest that increases in thickness along the valley axis (Table 2). The sand and gravel 
aquifer are unconfined with saturated thickness up to 64 m. Upland groundwater flow in the tributary 
drainages either discharges to the creeks or flows as a thin saturated zone to the Michel Creek valley 
bottom. Flow direction in the valley bottom is parallel or sub-parallel to Michel Creek, based on monitoring 
of recently installed wells (see below). Cross-sections L-L’ and M-M’ (Drawings 661460-323 and -324) are 
located parallel and perpendicular, respectively, to the inferred groundwater flow direction. 

To monitor Michel Creek valley-bottom groundwater in Study Area 9, the following wells were included: 
three water supply wells (EV_RCgw, EV_WH50gw and EV_BRgw); three monitoring wells (EV_BCgw and 
EV_MCgwS/D [nested]); and one domestic well (RG_DW-03-01) to monitor valley-bottom groundwater in 
Michel Creek. Additional wells were drilling in Study Area 9 and the Sparwood Area in early 2019 and are 
shown on Drawing 661460-310 for reference. The results from monitoring of these wells are not presented 
as part of the 2018 Annual Report for the RGMP although preliminary results and a comment on the related 
data gaps are included in the discussion below. Detailed analysis and results from these wells will be 
presented in a separate report for Study Area 9 and the Sparwood Area. The preliminary results from 
additional wells reviewed included the following: 

› three nested wells (EV_MW_SC1-A/B/C) to assess down-valley groundwater transport of mine-
influenced groundwater in the Michel Creek valley; 

› one well (EV_MW_AQ1) to assess influence of infiltration of Aqueduct Creek in the Michel Creek valley 
bottom; 

› three wells (EV_MW_AQ2, EV_MW_MC3 and EV_MW_MC4) to assess subsurface geology and 
groundwater transport from bedrock into overburden sediments at the base of Baldy Ridge; 
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› two nested wells (EV_MW_BC1-A/B) to assess hydrostratigraphic units of elevated CI in EV_RCgw 
and determine localized groundwater flow direction to evaluate down-valley transport of CI in Michel 
Creek valley bottom; 

› two nested wells (EV_MW_GC1-A/B) to assess hydrostratigraphic units of elevated CI, determine 
localized groundwater flow direction particularly in relation to groundwater discharges to Michel Creek; 

› two nested wells (EV_MW_MC1-A/B) to determine extent of mine-influenced groundwater and 
localized groundwater flow direction in the Michel Creek valley bottom; and 

› two nested wells (EV_MW_MC2-A/B) to confirm hydrostratigraphic units of elevated CI in EV_HW1 
and determine localized groundwater flow direction to evaluate down-valley transport of CI. 

4.10.1 Groundwater Levels 
Manual and level logger groundwater elevations measured from January 2015 to October 2018 in 
monitoring wells EV_BCgw and EV_MCgwS/D were plotted on a time-series graph and included in 
Appendix VI (Graph 9-1). Groundwater elevations in all three wells followed a seasonal trend with annual 
maximums in spring of 2017 and 2018 approximately 0.2 m to 0.5 m higher than spring of 2015 and 2016. 
The vertical groundwater gradient at the nested well EV_MCgwS/D was downwards ranging from -0.032 
to -0.044 m/m, which was slightly lower than previously calculated values from 2015 to 2017 which were -0.08 
to -0.04 m/m (Table 3).  

4.10.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 9 is presented in Table T (monitoring 
wells) and Table U (supply and domestic wells).  

Table T: Summary of Constituents above Primary Screening Criteria for Study Area 9 
(Monitoring Wells) 

Constituent1,2,3 
EV_BCgw EV_MCgwS EV_MCgwD 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Selenium 

AW, 
IW, 
LW, 
DW 

AW, 
IW, 
LW, 
DW 

AW, 
IW, 
LW, 
DW 

AW, 
IW, 
LW, 
DW 

- - - - - 

Fluoride - - - - - - IW, LW IW, LW - 
Lithium DW DW DW DW DW DW DW DW DW 

Manganese - - - - - IW IW IW - 
Molybdenum  - - - - - IW IW IW IW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW); Drinking Water (DW), Livestock (LW) and Irrigation 

(IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 
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Results from 2018 were similar to previous years with the following exceptions. 

› Fluoride at EV_MCgwD was above IW and LW standards in Q2 and Q3, although the concentrations 
were similar to previous years which were typically close to the standard; 

› No detectable concentrations of dissolved iron at EV_MCgwD, representing a decrease of up to 
3 orders of magnitude compared to 2017. Air bubbles in the sampling line resulted in anomalously high 
DO measurements, which may explain the decrease (SNC-Lavalin, 2019c); and 

› An approximately 25% reduction in dissolved manganese was also observed at EV_MCgwD, although 
remaining above IW standards. 

The source of dissolved manganese (EV_MCgwD) is inferred to be associated with reducing conditions 
(SNC-Lavalin, 2017a). The source of molybdenum at EV_MCgwD is inferred to be naturally occurring 
(SNC-Lavalin, 2017a; 2019c). Lithium concentrations are interpreted to be naturally high across the 
Elk Valley (SNC-Lavalin, 2017a).  

Table U: Summary of Constituents above Primary Screening Criteria for Study Area 9 
(Supply/Domestic Wells) 

Constituent1,2,3 
EV_BRgw EV_WH50gw EV_RCgw RG_DW-03-01 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Selenium 
AW, 
IW, 
DW 

AW, 
IW, 
DW 

AW, 
IW, 
LW, 
DW 

AW, 
IW, 
LW, 
DW 

DW DW DW DW 

AW, 
IW, 
LW, 
DW 

AW, 
IW, 
LW, 
DW 

AW, 
IW, 
LW, 
DW 

AW, 
IW, 
LW, 
DW 

- 

Nitrate-Nitrogen - - - - - - - - DW DW DW DW - 

Sulphate - - - - - - - - LW, 
DW 

LW, 
DW 

LW, 
DW 

LW, 
DW - 

Copper - - - - - - - - AW IW, 
LW - - - 

Lithium DW DW DW DW DW DW DW DW DW DW DW DW DW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW); Drinking Water (DW), Livestock (LW) and Irrigation 

(IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 

The source of dissolved copper at EV_RCgw is not known and is potentially mine-influenced as 
concentrations of CI were also consistently measured above standards at this location. Dissolved copper 
was measured at historical record high concentration of 575 µg/L in Q2 of 2018. As concentrations of copper 
above CSR standards have only been measured at EV_RCgw, the extent appears to be localized.  

Table V shows the summary of results above secondary screening criteria for Study Area 9. 
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Table V: Summary of Results above Secondary Screening Criteria for Study Area 9 

Constituent1,2 
EV_BCgw EV_BRgw EV_WH50gw EV_RCgw 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q
3 Q4 Q1 Q2 Q3 Q4 

Selenium SPO, CP  SP
O 

SP
O 

SPO, 
CP  

SPO, 
CP - SPO, CP, DW 

Notes: 
1 Secondary screening criteria are Site Performance Objective (SPO), Compliance Point (CP) and GCDWQ for drinking water (DW). 
2 ‘–‘ denotes result below secondary screening criteria. 

4.10.3 Discussion 
Discussion of trends in groundwater quality in Study Area 9 focuses on dissolved selenium, nitrate-nitrogen 
and sulphate concentrations that approach or were above the primary and secondary screening criteria in 
select wells. Drawings 661460-335 to -338 show the spatial distribution of CI for samples collected in Study 
Area 9. Time-series plots of dissolved selenium, nitrate-nitrogen and sulphate from the select wells from 
Study Area 9 are shown in Appendix VI Graphs 9-2, 9-3, and 9-4. To compare groundwater concentration 
trends to surface water in Study Area 9, dissolved selenium, nitrate-nitrogen and sulphate concentrations 
measured in nearby surface water at Bodie Creek (EV_BC1), Gate Creek (EV_GT1) and further 
downstream at Michel Creek (EV_MC2) were also plotted on these graphs. 

Concentrations of selenium, nitrate-nitrogen and sulphate in groundwater have varied temporally but a clear 
seasonal trend in the concentrations was not identified based on data from 2013 to 2018 (Appendix VI 
Graphs 9-2, 9-3, and 9-4). The highest concentrations in dissolved selenium, nitrate-nitrogen and sulphate 
have been measured in water supply well EV_RCgw with levels consistently higher than concentrations 
measured at surface water stations EV_BC1, EV_GT1, and EV_MC2 since 2015. This is also the location 
where localized elevated dissolved copper concentrations were measured. The source and extent of high 
concentrations of these constituents measured at EV_RCgw are not well understood. If concentrations at 
this location remain elevated, additional investigations may be required to determine the possible source 
and spatial extent of the elevated CI.  

Concentrations of CI in downgradient wells EV_BCgw and EV_BRgw follow a spatial pattern of reduced 
concentrations along the flowpath. Consistent with observations made in 2016 and 2017, attenuation of 
dissolved selenium, nitrate-nitrogen and sulphate appears to be occurring in the Michel Creek valley bottom 
suggesting attenuation along the flowpath (SNC-Lavalin, 2017a).  

The preliminary results from the additional monitoring wells installed in Study Area 9 suggest that the data 
gaps identified in the 2017 Update (SNC-Lavalin, 2017a) have been filled, as follows. 

› A triangulated monitoring well network with nested monitoring wells installed in permeable units allows 
for a detailed understanding of the groundwater flow regime. Preliminary data suggest a flow 
component and discharge towards Michel Creek, but also a down-valley underflow component of flow. 

› Preliminary water quality data further support the interpretation that copper concentrations in EV_RCgw 
are localized. 

› Preliminary water quality data suggest that CI concentrations above primary criteria are detected in 
wells downgradient of EV_RCgw (Drawing 661460-310) such as in EV_MW_BC1-A/B (shallow and 
deep) and in EV_MW_GC1-B, EV_MW_MC2-B and EV_MW_SC1-C (shallow wells only). However, 
wells further downgradient in the Michel Creek Valley do not have concentrations of CI above primary 
screening criteria (i.e., EV_MCgwS/D, EV_MW_MC1-A/B, EV_MW_MC3, EV_MW_MC4, 
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EV_MW_AQ1, EV_MW_AQ2, and EV_MW_SC1-A/B), suggesting that the spatial extent of 
mine-influenced groundwater is delineated in the deep aquifer but not in the shallow aquifer at 
EV_MW_SC1-C. However, concentrations of CI in groundwater at EV_MW_SC1-C are an order of 
magnitude lower than the maximum detected concentration further up-valley (e.g. EV_RCgw), 
reflecting the attenuation of CI along the groundwater flow path. 

Further analysis of results from the additional wells installed in Study Area 9 will be presented in a separate 
report. 

4.11 Study Area 10: Michel Creek Valley Bottom 
Downgradient of Erickson Creek 

This area was selected as the EVO SSGMP identified waste rock spoils and other potential sources of CI in 
the Erickson Creek drainage which flows into the Michel Creek valley bottom and may contribute to mine-
influence groundwater in the valley bottom. The Erickson Creek valley bottom consists mainly of colluvium 
as shown on Drawing 661460-303. The lithology observed at EV_ECgw is consistent with surficial geology 
mapping and shows till underlying the colluvium (Appendix VII). Bedrock was not encountered at this 
location. There is no groundwater well in the Michel Creek valley-bottom aquifer in Study Area 10; however, 
groundwater monitoring of EV_ECgw located upgradient in the tributary has been ongoing to assess 
potential groundwater transport through the Erickson Creek valley bottom to groundwater in Study Area 10. 
The boundaries of Study Area 10 were proposed to be modified as part of the 2017 RGMP Update (SNC-
Lavalin, 2017a) to reflect surface water monitoring data and extend further northwest past the confluence 
of Milligan Creek with Michel Creek (Drawing 661460-310). The expansion of Study Area 10, and any future 
groundwater studies for this area are under discussion.  

The monitoring well and relevant surface water locations for Study Area 10 are shown on 
Drawing 661460-310. 

4.11.1 Groundwater Levels 
Manual and level logger groundwater elevations measured from January 2015 to October 2018 in 
monitoring well EV_ECgw were plotted on a time-series graph (Appendix VI, Graph 10-1) which shows 
groundwater elevations in EV_ECgw following a seasonal trend similar to previous years.  

4.11.2 Groundwater Quality 
There were no CI concentrations above primary screening standards at EV_ECgw. A summary of results 
above primary screening criteria for Study Area 10 is presented in Table W. 

Table W: Summary of Constituents above Primary Screening Criteria for Study Area 10 

Constituent1,2,3 
EV_ECgw 

Q1 Q2 Q3 Q4 

Lithium - DW DW DW 

Molybdenum IW IW IW IW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW); Drinking Water (DW), Livestock (LW) and Irrigation (IW). 
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3 ‘–‘ denotes result below primary screening criteria for given constituents. 

Results from 2018 were similar to previous years with a few exceptions. Dissolved molybdenum at 
EV_ECgw is inferred to be naturally occurring based on the low estimated hydraulic conductivity value (1 x 
10-8 m/s) of the screened interval suggesting relatively slow groundwater velocities and no direct connection 
to surface water. Lithium concentrations are naturally high across the Elk Valley. 

4.11.3 Discussion 
Groundwater quality in EV_ECgw was below all primary screening criteria for the CI in 2018. To assess 
groundwater and surface water interaction in the Erickson drainage and potential mine-influence to the 
Michel Creek valley-bottom sediments, selenium concentrations measured in shallow groundwater at 
EV_ECgw were compared to concentrations in surface water at the mouth of Erickson Creek (EV_EC1) 
and Michel Creek (EV_MC3) upstream from Erickson Creek discharge. A time-series plot of dissolved 
selenium from the selected well and surface water stations located in Study Area 10 is shown in Appendix VI 
(Graph 10-2).  

Dissolved selenium concentrations in groundwater at EV_ECgw have been stable since March 2014 with 
no distinct seasonal trend observed. Selenium concentrations measured in groundwater at EV_ECgw were 
three orders of magnitude lower than surface water concentrations measured in EV_EC1. Comparison of 
ion balance and water type suggests that groundwater at EV_ECgw is not hydraulically connected to 
surface water in the area (SNC-Lavalin, 2018c).  

Significantly higher (i.e., orders of magnitude) dissolved selenium concentrations exist in surface water at 
the South Pit Creek Sediment Pond Decant (EV_SP1), located in the valley bottom within Study Area 10 
and the Milligan Creek Sediment Pond Decant (EV_MG1), located in the valley bottom downgradient of 
Study Area 10. In the absence of monitoring wells in the Michel valley-bottom aquifer in Study Area 10, 
groundwater quality is unknown and was identified as a data gap in the 2017 RGMP Update (SNC-Lavalin, 
2017a). However, mine-influence on groundwater is likely to be the result of infiltration of impacted surface 
water rather than tributary groundwater transport.  

In 2019, a drilling program was completed in the Erickson Creek valley bottom to assess water quality and 
hydraulic parameters underlying the Erickson Creek floodplain as part of the EVO AWTF program (Golder, 
2019b). Two boreholes were drilled in clayey silt and sand/clayey sand material to 59 mbgs (EV_MW-EC1) 
and 40 mbgs (EV_MW-EC2) and artesian conditions were encountered at both locations. Prior to capping 
the boreholes, artesian flows were sampled, and results indicated that dissolved selenium concentrations 
were measured at very low concentrations in groundwater compared to much higher values measured in 
Erickson Creek. Groundwater quality results, artesian conditions, and surficial geology (creating confining 
conditions) suggest that there is no groundwater pathway for mine-influenced water in the Erickson Creek 
drainage. This further supports the interpretation that mine-influence is predominantly in surface water.  

4.12  Study Area 11: Michel Creek Valley Bottom 
Downgradient of CMO 

This area was selected as it was identified to be the focal point of groundwater flow at CMO immediately 
downgradient of the confluence of Michel and Corbin Creeks in the CMO SSGMP. Potential sources of CI 
exist upgradient of this area and may contribute to the mine influences in groundwater in the Michel Creek 
valley bottom. Study Area 11 consists of Michel Creek valley-bottom deposits downgradient of CMO 
(Drawing 661460-311).  
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Mining activities at CMO are along a north-south trending ridge bordered by steep mountain ranges to the 
east and west. Michel Creek flows south to north along the west side of the site. Corbin Creek flows south 
to north along the east side of the mine site and flows west at the north end of the site before it flows into 
Michel Creek in the northwest corner of the site. CMO is therefore isolated from other mountain ranges in 
the Elk Valley. The valley bottoms in Study Area 11 are infilled with till and glacial outwash deposits, as well 
as modern fluvial sands and gravels associated with Michel and Corbin Creeks (Appendix VII). Valley-
bottom deposits in this area were identified as the primary migration pathway outside of mine-permitted 
areas from CMO. The monitoring locations in Study Area 11 include a nested monitoring well (CM_MW1-
OB/SH/DP) installed downgradient of CMO at the confluence of Michel and Corbin creeks. Monitoring wells 
and relevant surface water locations for Study Area 11 are shown on Drawing 661460-311. 

4.12.1 Groundwater Levels 
Manual groundwater elevations measured from August 2015 to November 2018 in monitoring well 
CM_MW1-OB/SH/DP were plotted on a time-series graph (Appendix VI, Graph 11-1). Groundwater levels 
do not vary significantly in each of the three wells. Vertical groundwater flow is inferred to be downwards 
from the shallow gravel aquifer to the bedrock aquifer, and upward from the deeper bedrock to the shallower 
bedrock. The calculated vertical hydraulic gradients between CM_MW1-OB and CM_MW1-SH varied from 
-0.0049 to -0.059 m/m and between CM_MW1-SH and CM_MW1-DP varied from 0.037 m/m to 0.072 m/m 
(Table 3).  

4.12.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 11 is presented in Table X. 

Table X: Summary of Constituents above Primary Screening Criteria for Study Area 11 

Constituent1,2,3 
CM_MW-1-OB CM_MW-1-SH CM_MW-1-DP 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Sulphate - - - - - - - - - - - - 

Chloride - - IW IW IW IW IW IW IW IW IW IW 

Sodium - - - - - - - - DW DW DW DW 

Barium - - - - - - - - DW DW, 
AW 

DW, 
AW DW 

Lithium DW DW DW DW DW DW DW DW DW DW DW DW 

Molybdenum - - - - 
IW, 
LW 

IW,  
LW 

IW, 
LW 

IW, LW - - - - 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW); Drinking Water (DW), Livestock (LW) and Irrigation 

(IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 
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Monitoring wells CM_MW1-SH and CM_MW1-DP are installed bedrock and the source of chloride, 
dissolved sodium, barium, and molybdenum is inferred to be naturally occurring and originate from either 
water interacting with bedrock, or from limited interactions with the atmosphere (SNC-Lavalin, 2017a). 
Lithium concentrations are naturally high across the Elk Valley. 

4.12.3 Discussion 
Time-series plots of dissolved selenium and sulphate from the RGMP monitoring locations in Study Area 
11 are shown in Appendix VI, Graphs 11-2 and 11-3, respectively. To assess groundwater and surface 
water interaction dissolved selenium and sulphate concentrations measured in Michel Creek downstream 
from the confluence with Corbin Creek at surface water location CM_MC2 are also shown on Graphs 11-2 
and 11-3. Drawings 661460-339 to -342 show the spatial distribution of CI for samples collected in 
Study Area 11.  

Attenuation of sulphate and dissolved selenium appears to be occurring in the Michel Creek valley bottom 
farther downgradient of the confluence of Corbin Creek and Michel Creek as no constituent concentrations 
above screening criteria were noted in CM_MW1-OB (Appendix VI, Graphs 11-2 and 11-3), the location 
installed in valley-bottom deposits furthest downgradient from CMO. Selenium and sulphate concentrations 
at the nested well CM_MW1 were below the primary screening criteria. The data for the nested well show 
higher concentrations of dissolved selenium and sulphate in the shallow overburden well (CM_MW1-OB) 
compared to the two bedrock monitoring wells (CM_MW1-SH and CM_MW1-DP). This observation is 
consistent with the CSM identifying the surficial deposits as the main groundwater transport pathway for CI 
in the Study Area. Concentrations in the shallow overburden well (CM_MW1-OB) fluctuate with no obvious 
trend. Groundwater conditions in the valley-bottom aquifer downgradient of the CMO loadout are unknown and 
were identified as a data gap in the 2017 RGMP Update (SNC-Lavalin, 2017a). 

4.13 Study Area 12: Elk River Valley Bottom at Study 
Area Boundary 

This area was selected as it is at the boundary of MU 4. Study Area 12 is located downgradient from the 
confluence of Michel Creek and Elk River. The monitoring points in Study Area 12 are EV_ER1gwS/D and 
RG_DW-03-04 (also identified as the Sparwood Municipal Well 3). Monitoring wells and relevant surface 
water locations for Study Area 12 are shown on Drawing 661460-310.  

Coarse-grained fluvial and glaciofluvial deposits in Study Area 12 are the primary groundwater-bearing units 
for domestic and municipal groundwater supplies (Appendix VII). District of Sparwood Wells 1 and 2 and 
several domestic wells located north of Study Area 12 extract groundwater from a shallow unconfined sand 
and gravel unit. A deeper semi-confined to confined sand and gravel aquifer is also present in Study Area 12 
(e.g., RG_DW-03-4). The confining layer identified as clay at RG_DW-03-04 is not continuous and the deep 
unit is inferred to interact with the shallow unit and surface water (Michel Creek and/or Elk River). The extent 
of the deep unit and the confining layer are not well constrained. Groundwater flow direction is expected to be 
generally parallel or sub parallel to the Elk River; however, at the confluence of Michel Creek and Elk River, 
groundwater flow is likely governed by the presence of preferential pathways formed by channels of coarser 
grained sediments. Cross-sections N-N’ and O-O’ (Drawings 661460-325 and 661460-326) are located 
approximately parallel and perpendicular to the inferred groundwater flow direction.  
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4.13.1 Groundwater Levels 
Manual and level logger groundwater elevations measured from January 2015 to October 2018 in 
monitoring wells EV_ER1gwS/D were plotted on a time-series graph (Appendix VI, Graph 12-1) along with 
pumping data for RG_DW-03-04 and daily water level data recorded for Elk River (hydrometric station 
08NK016). 

Groundwater elevations at EV_ER1gwS and EV_ER1gwD followed a seasonal trend with annual 
maximums in 2017 and 2018 approximately 0.4 m higher than 2015 and 2016. The vertical groundwater 
gradient at the nested well EV_ER1gwS/D was upwards ranging from 0.022 m/m to 0.032 m/m in 2018 
(Table 3), which is within range of previously calculated values from 2015 to 2017.  

Fluctuations in EV_ER1gwS generally follow the surface water fluctuation observed at the Elk River 
hydrometric station suggesting a strong hydraulic connection between groundwater and surface water at 
this location. Note that the amplitude of the fluctuation in groundwater and surface water are not directly 
comparable as the hydrometric station is located approximately 15 m north of Sparwood. In addition, we 
note that the elevation of water level measurement at the hydrometric station is unknown; therefore, the 
water level data shown on Graph 12-1 (Appendix VI) are relative and based on the local datum. 

4.13.2 Groundwater Quality 
A summary of results above primary screening criteria for Study Area 12 is presented in Table Y. 

Table Y: Summary of Constituents above Primary Screening Criteria for Study Area 12 

Constituent1,2,3 
EV_ER1gwS EV_ER1gwD RG_DW-03-04  

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Selenium DW - DW DW DW - - - - - - DW 
Lithium - - - - - - - - DW DW DW DW 

Notes: 
1 Dissolved parameter unless otherwise indicated. 
2 Primary screening criteria applied are CSR standards for Aquatic Life (AW); Drinking Water (DW), Livestock (LW) and Irrigation 

(IW). 
3 ‘–‘ denotes result below primary screening criteria for given constituents. 

Results from 2018 were similar to previous years with the exception that dissolved lithium concentrations were 
not detected above the CSR DW standard, although within range of concentrations in previous years. Lithium 
concentrations are naturally high across the Elk Valley. Concentrations were below secondary screening 
criteria.  

Selenium was the only CI with concentrations above primary screening criteria in Study Area 12. Dissolved 
selenium concentrations were marginally above the primary screening criteria with concentrations of other 
CI below applicable primary screening criteria. All concentrations of selenium were below secondary 
screening criteria. 
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4.13.3 Discussion 
Discussion of chemistry trends in Study Area 12 focused on selenium as this constituent was above primary 
screening criteria on at least one sampling event at each of the monitoring locations. A time-series plot of 
dissolved selenium concentrations for groundwater (EV_ER1gwS, EV_ER1gwD and RG_DW-03-04) and 
surface water stations in the Elk River (EV_ER1) and Michel Creek (EV_MC2) are shown in Appendix VI, 
Graph 12-2, which also includes the Elk River hydrometric station 08NK016 to assess the effect of freshet 
on selenium concentrations. Drawings 661460-335 to -338 show the spatial distribution of CI for samples 
collected in Study Area 12. 

Consistent with observations in previous annual reports, a clear seasonal trend in dissolved selenium 
concentrations was observed in the surface water (Elk River and Michel Creek) and groundwater 
(EV_ER1gwS/D) due to the effect of dilution in a freshet dominated regime. Selenium concentrations in 
groundwater at EV_ER1gwS/D in 2018 were lower than concentrations in Michel Creek and Elk River 
surface water (EV_MC2 and EV_ER1, respectively) as shown on Graph 12-2 (Appendix VI). SNC-Lavalin 
has previously observed that since 2015, selenium concentrations in Michel Creek have been significantly 
higher compared to Elk River concentrations and groundwater concentrations in EV_ER1gwS/D. The 
source of this increase is not clear, but it does not appear to be affecting selenium concentrations in 
EV_ER1gwS/D. Based on comparison of selenium concentrations between groundwater at EV_ER1gwS/D 
and surface water in the Elk River, surface water infiltration (recharge) from the Elk River appears to be the 
main source of selenium in EV_ER1gwS/D. 

From 2016 to 2018, groundwater quality in the deeper aquifer at municipal well RG_DW-03-04 (completed 
at approximately 35 mbgs) appeared to generally reflect the Elk River surface water quality. However, we 
note that selenium concentrations measured at RG_DW-03-04 were above the concentrations measured 
in Elk River surface water during the fall of 2015 and 2016 also suggesting an influence of Michel Creek 
surface water. The 2017 RGMP Update identified a data gap in the Elk River valley bottom upgradient of 
RG_DW-03-04 where the groundwater flowpath and surface water influence is poorly understood (SNC-
Lavalin, 2017a).  

The extent of mine-influence groundwater in the Elk River valley-bottom aquifer is unknown; however, 
because groundwater quality in Study Area 12 appears to reflect the Elk River surface water quality, surface 
water infiltration (recharge) rather than a valley-bottom groundwater pathway appears to be the source of 
concentrations above screening criteria measured at this location. Accordingly, groundwater further down 
the Elk Valley should continue to reflect surface water quality, which is anticipated to improve over time 
through implementation of the EVWQP. 

4.14 Groundwater Surface Water Interactions in Other 
Management Units 

As required in Permit 107517, an assessment of potential surface water to groundwater interaction effects 
in all management units must be performed. Groundwater-surface water interactions in Study Areas in MUs 
1-4 are presented above. Infiltration of the Elk River is interpreted to occur on the local scale downstream 
of MU 4 based on results from the Drinking Water Sampling Evaluation Program (SNC-Lavalin, 2014). The 
degree of the influence of surface water infiltration on groundwater in other MUs is variable, dependent on 
relative levels in the river and groundwater system, river morphology, river gradient, hydraulic properties of 
the streambed and valley-bottom surficial deposits, distance from river and the degree of pumping from 
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wells. Teck is currently monitoring a number of domestic water supplies in MU 5 and is undertaking further 
assessment of water supplies in 2018. The results from this assessment will be considered under the AMP 
and in future annual reports as appropriate.  

4.15 Summary of Results for AMP 
A summary of results for MQ6 (“Is water quality being managed to be protective of human health?”) is in 
Table Z. Although the RGMP is listed as an input to MQ1, 2, 3 and 5, it is not currently collecting data that 
would support these MQs. We anticipate that other programs with groundwater investigation and monitoring 
currently supporting these MQs will identify data collection requirements that will ultimately become part of 
the RGMP. For example, groundwater monitoring and geochemical assessment is occuring as part of the 
Regional Water Quality Model (RWQM) instream sinks program to support MQ1, and groundwater 
investigation and monitoring for AWTF design at FRO and EVO is occuring to support MQ3. Information 
from these programs as well as monitoring requirements is anticipated to be incorporated into the RGMP 
at a future date.  

Table Z: Summary of Results Relevant to MQ 6  
Topics Summary for MQ 6 

Activities undertaken to answer the MQ / reduce 
the KU including when (year) and any noteworthy 
deviations from activities that were planned 

Monitoring of groundwater quality at 42 wells in 2018. 

Results Similar results to previous years 
Responses to results (actions done or needed) 
including any adjustments 

Continue Monitoring 

Future activities planned (year) to answer the MQ/ 
reduce the KU 

Additional groundwater monitoring locations have been 
installed in Study Areas 1, 4, and 9 in 2018/2019 to 
address gaps identified in the RGMP. 

How will these future activities contribute to 
answering the MQ/ reducing the KU 

Additional characterisation that will inform the RGMP 
and improve understanding of confirmed/potential 
transport pathways 

What has been learned? Groundwater conceptual model continues to be valid 
Have new KUs arisen from this work? No 

Select KUs that are addressed in the RGMP are listed below:  

› KU 6.1. (“Is our understanding of local groundwater conditions for current and future drinking water use 
sufficient to minimize human exposure to constituents?”); and, 

› KU 6.2 (“Is the spatial extent of mine-influenced groundwater sufficiently characterized to manage water 
quality in order to support meeting the environmental objectives of the EVWQP?”).  

KU 6.3 (“What are appropriate groundwater related triggers and how can they be used”) is currently under 
development under the AMP and RGMP. Groundwater triggers will be applied through the appropriate 
monitoring programs once developed. A summary of results related to applicable KUs is provided in Table 
AA. 

More detailed discussions on the activities and learnings associated with evaluating the answer to MQs 
and reducing KUs will be reported in the Annual AMP Reports. 
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Table AA: Summary of Results Relevant to KUs 6.1 and 6.2 
Topics Summary for KU 6.1 Summary for KU 6.2 

Activities undertaken to 
reduce the KU (and when), 
and any noteworthy 
deviations from activities 
that were planned 

Monitoring of groundwater quality at 
41 wells in 2018. 

Monitoring of groundwater quality at 41 
wells in 2018. 

Results 

Similar results to previous years. A 
mine-influenced groundwater transport 
pathway with groundwater quality not 
suitable for drinking water use 
continues to exist in Study Areas 1, 4, 
and 9. Data gaps relating to the 
understanding of these locatlized 
conditions have been identified. 

Similar results to previous years, with 
exceptions. 
› Increasing concentrations noted at 

background reference well FR_HMW5; 
› CI concentrations above primary and 

secondary criteria at select locations in 
the Elk and Fording River Valleys 
(Study Areas 1 and 4); and, 

Results (cont’d) 
 Spatial understanding of CI concentrations 

exceeding primary and secondary 
screening poorly constrained in the Michel 
Creek Valley (Study Area 9). 

Responses to results 
(actions done or needed) 
including any adjustments 

Continued monitoring; additional wells 
drilled in 2018/2019. 
› Four well nests on the eastern side 

of the Fording River valley was 
installed to fill gaps identified in 
monitoring network relating to the 
groudnwater transport pathway of in 
Study Area 1; 

› Five nested wells drilled in the 
Elk River Valley were installed  to 
provide information on sources and 
pathways to valley bottom aquifer in 
Study Area 4; and, 

› Nine wells (including five nested) 
were drilled to delineate CI extent in 
Study Area 9 and Sparwood Area. 

Continued monitoring in 2019, in addition 
to proposed future actions. 
› Consider including newly drilled wells 

into the RGMP monitoring network; 
› Continued monitoring in Henretta spoils 

and downgradient locations as they do 
not appear to be affected; and, 

› Replace reference well FR_HMW5 with 
another reference well or drill a new well 
for background concentrations at FRO. 

Future activities planned 
(year) to reduce the KU 

Groundwater monitoring at newly 
drilled locations added to RGMP if 
results suggest it intersects transport 
pathway and reduces KU. 

Spatial understanding pending results 
from sampling of newly installed wells to 
assess  suitability for characterizing 
groundwater pathway.  

How will these future 
activities contribute to 
reducing the KU 

Monitoring will inform management of 
RGMP Study Areas 1, 3, and 4, 
(where groundwater for drinking water 
use is considered a potential future 
receptor) and Study Area 9 where 
groundwater for drinking water use 
occurs. 

New wells expected to provide additional 
characterisation of sources and transport 
pathways of mine-influenced groundwater. 
Data may be be used to support RWQM. 

What has been learned? 
Groundwater conceptual model and 
potential transport pathways 
supported as previously characterized. 

Groundwater conceptual model and 
potential transport pathways supported as 
previously characterized. 

Have new KUs arisen from 
this work? No new KUs identified. No new KUs identified. 
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4.16 Quality Assurance/Quality Control (QA/QC) Program 
SNC-Lavalin received field and chemistry data from both the SSGMP and RDW as well as relevant data for 
wells only assessed as part of the RGMP (including both manual and level logger groundwater levels, top of 
casing information, field measurements and laboratory analytical results, where applicable). SNC-Lavalin has 
relied on data and information provided by Teck and, as such, has assumed that the information provided is 
both complete and accurate. Interpretations and conclusions within this report are made with the assumption 
that data collection was performed in accordance with Permit 107517, the British Columbia Field Sampling 
Manual (Clark, 2013), and Teck’s Standard Practice and Procedures (SP&P). 

A QA/QC program specific to the RGMP is not yet in place; however, each Operation conducted a QA/QC 
program, which is described in site-specific reports. The QA/QC assessment completed for the RGMP 
included shipping and handling issues, summarized results of relative percent differences (RPDs) from 
duplicate samples, and any detection of analytes in field blanks for QA/QC samples not already identified in 
the SSGMP. Results of the QA/QC program are summarized in the following sections, with summaries of 
SSGMP QA/QC programs including the supplemental wells utilized in the RGMP program, provided in 
Appendix II. 

4.16.1 Shipping and Handling Issues 
A summary of shipping and handling issues is provided in Table BB below. 

Table BB: Summary of Shipping and Handling Issues  

Operation Well ID Q Issue Rationale 

Samples were not received by the laboratory on time 

GHO 

GH_MW-ESRC-1 1 

The 72-hour hold-time for 
turbidity, dissolved 
orthophosphate, nitrate 
and nitrite was exceeded.  

Samples were received six days after 
sampling and, as a result, the samples had 
already exceeded their required hold-times. 

GH_POTW09 1 

The 72-hour hold-time for 
turbidity, dissolved 
orthophosphate, nitrate, 
and nitrite was exceeded. 

Samples were shipped to the Burnaby 
laboratory and were received three days 
after sampling. As a result, the laboratory 
was unable to complete the analysis on time. 

Samples were received by the laboratory on time 

GHO 

GH_POTW10 
and duplicate 
GH_POTW15 
GH_POTW17 
GH_GHLRP3 
(field blank) 

3 

Nitrate and nitrite hold-
time was exceeded by at 
least three days prior to 
analysis. 

Laboratory failed to complete analysis within 
hold time. Due to instrument issues, the 
laboratory sublet the analysis to the Burnaby 
Laboratory in August 2018. 

All laboratory measured pH and oxidation-reduction potential (ORP) exceeded a hold time of 15 minutes. 
These measurements are collected in the field provide a reliable measurement. The hold time exceedances 
are not expected to influence the interpretation of the data; which are discussed in detail where relevant in 
Section 4 of the report. 
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Results from 2018 for these parameters were similar to historical results; therefore, exceedances of hold times 
were not identified as an issue. Furthermore, with the exception of nitrate in select samples, concentrations of 
these parameters have historically been low in groundwater samples. 

4.16.2 Duplicate Samples 
Duplicate samples were collected at a frequency of at least one per ten samples during sampling events to 
assess the precision of the field sampling methodology and consistency of laboratory analysis. Duplicate 
samples were evaluated by calculation of the RPD of the concentration between the sample and duplicate, 
as follows: 

RPD = (original value - duplicate value)/[(original value + duplicate value)/2] *100 

RPDs are calculated for parameters where at least one of the samples was greater than five times the 
laboratory DL; an RPD of less than 20% for metals and inorganics is considered as an acceptable level of 
precision as per the BC Field Sampling Manual (Clark, 2013). Teck have a QA/QC program based on this 
manual; where the result is less than five times the DL, the acceptable RPD will be modified as follows: 

› RPD of < 20% = Acceptable; 
› RPD of > 20% with results > 5 times the DL = Indicate a possible problem; and 
› RPD of > 50% with results > 5 times the DL = Indicates a definite problem, most likely contamination 

or lack of sample representativeness. 

Table CC below summarizes the number of sample duplicates for wells included in the RGMP and any 
RPDs above acceptable levels (RPD > 50% with results > 5 times the DL). 

Table CC: Summary of Duplicate Sample Results above Acceptable Levels 
Operation/ 
Program 

Number of Duplicates Included in 
the RGMP Summary of RPDs above Acceptable Levels 

GHO 6 All RPDs were considered acceptable. 
RDW1 1 All RPDs were considered acceptable. 

1 Operation/Program refers to the Operation (i.e., FRO, GHO, LCO, EVO, CMO) and/or Program (i.e., Operation 
SSGMP and RDW) that is responsible for carrying out the monitoring related to each Study Area.  

4.16.3 Field Blanks 
Teck’s standard practice for collecting field blank samples is to open a designated field blank sample bottle 
pre-filled with ultra-pure de-ionized (DI) water and preservative (where applicable) at the sampling site 
during regular sample collection. Field blanks provide information on contamination resulting from the 
handling technique and atmospheric contamination. In 2018, nine field blanks were collected (three in Q1, 
two in each of Q2, Q3, and Q4); however, limited analytical was obtained at GH_POTW17 (Q4) and 
GH_MW-ERSC-1 (Q4). Field blanks collected from GH_POTW17 (Q4) and GH_MW-ERSC-1 (Q4) were 
not analyzed for dissolved metals. A summary of field blank sample results above the DLs is provided in 
Table DD. 
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Table DD: Summary of Field Blank Samples with Parameters above Detection Limit 
Operation / 

Program Associated Well Quart
er 

Parameter Above Detection 
Limit Value Detection Limit 

GHO 

GH_POTW10 Q3 
Ammonia as N 108 µg/L 5 µg/L 

Dissolved orthophosphate 0.0011 mg/L 0.0010 mg/L 

GH_POTW17 

Q1 Dissolved manganese 0.15 µg/L 0.10 µg/L 

Q4 

Turbidity 0.13 NTU 0.10 NTU 

Ammonia as N 16.3 µg/L 5 µg/L 

TKN 0.093 mg/L 0.05 mg/L 

Dissolved orthophosphate 0.0013 mg/L 0.001 mg/L 

GH_MW-ERSC-1 

Q1 Dissolved organic carbon 
(DOC) 1.51 mg/L 0.50 mg/L 

Q2 Turbidity 0.20 NTU 0.10 NTU 

Q4 

Ammonia as N 41.5 µg/L 5 µg/L 

TKN 0.135 mg/L 0.05 mg/L 

Nitrite as N 0.0011 mg/L 0.0010 mg/L 

Dissolved orthophosphate 0.001 mg/L 0.0010 mg/L 

Total phosphorus as P 0.0032 mg/L 0.002 mg/L 

RDW1 
RD_DW-03-01 Q3 

Ammonia as N 5.9 µg/L 5 µg/L 

DOC 0.58 mg/L 0.50 mg/L 

RG_DW-02-20 Q1 Turbidity 0.12 NTU 0.10 NTU 

Notes: 
1 Operation/Program refers to the Operation (i.e., FRO, GHO, LCO, EVO, CMO) and/or Program (i.e., Operation SSGMP and RDW) 

that is responsible for carrying out the monitoring related to each Study Area. 

BOLD – Parameter concentration is greater than five times the analytical detection limit. 

Eight of the nine field blanks contained detectable parameters in 2018; however, only two of these wells 
(GH_POTW10 in Q3 and GH_MW-ERSC-1 in Q4) contained concentrations of ammonia as N greater than 
five times the associated DL (i.e., the reliable detection limit). Overall, detectable concentrations of 
ammonia were also greater than measured values in groundwater at the corresponding sampling locations. 
Similar detections were measured in unopened trip blanks (see sub-section below) and in some instances 
where concentrations were greater than measured values in groundwater at the corresponding sampling 
locations. In addition, similar detectable parameters in field and trip blanks from groundwater monitoring were 
reported in 2017. SNC-Lavalin contacted the laboratory to determine the source(s) of parameters above the 
DLs. Although the field blanks could not be re-analyzed due to hold-time exceedances, the laboratory provided 
the results of ultra-pure DI water for select months in 2018; however, concentrations of these parameters 
were not detected. The laboratory investigated possible sources of parameters above DLs including review 
of the quality control and method blanks from the specific analysis batches, source material used for 
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preservatives, and previous instances of confirmed contamination of sample containers. Based on the 
laboratory investigation, concentrations of parameters above the DL in field blanks were not sourced from the 
laboratory. There is a possibility that the detectable concentrations of select parameters are due to low level 
introduction of these parameters in the field or in shipping and handling. It is noted that all concentrations 
measured in field blanks are below the lowest applicable groundwater standard and the detectable 
concentrations of parameters are not considered to be a concern for data reliability. 

4.16.4 Trip Blanks 
Standard practice for trip blanks consists of ordering bottles with ultra-pure DI water and preservative (where 
applicable) from the lab, which are kept in a dedicated cooler and are unopened throughout the sampling 
event. Trip blanks are meant to detect widespread contamination from the container and preservative during 
transport and storage. Trip blanks accompany each sampling event and the analytical results of the trip blanks 
are assessed for possible contamination. In 2018, one trip blank was collected in association with RGMP 
wells not sampled as part of any SSGMPs. All parameters on the RGMP analyte list were analyzed in the trip 
blank, with the exception of dissolved metals and DOC.  

The detectable concentrations in trip blanks are similar to the results for the field blanks, ammonia as N and 
dissolved manganese higher than concentrations in the field blanks or groundwater samples collected at 
the corresponding locations. As indicated in the previous sub-section, the laboratory investigations did not 
identify the source(s) of parameters measured above the DLs from the laboratory. Overall, the detectable 
concentrations of parameters are not considered to affect the reliability of the data.  

4.16.5 Laboratory QA/QC 
The detailed results of laboratory QA/QC are included in Certificates of Analysis in Appendix V. The Quality 
Control Reports noted the following for some samples. 

› Matrix Spike recovery could not be accurately calculated for some constituents due to high analyte 
background in sample. 

› DLs were raised due to dilution required due to high concentration of test analyte(s), analyte was 
detected at a comparable level in the method blank, high dissolved solids/electrical conductivity, or 
sample matrix effects (e.g., chemical interference, colour, turbidity). 

› TKN results were likely biased low due to nitrate interference. Nitrate-N is > 10x TKN. 
› Method blank exceeded ALS Laboratory (ALS) data quality objectives (DQO). Limits of reporting were 

adjusted for samples with positive hits below 5x blank level. 
› DLs were adjusted for required dilution. 
› Reported result was verified by repeat analysis. 
› Reported highest result: sample is not homogeneous. 
› Lab control sample recovery was above ALS DQO. Non-detected sample results are considered 

reliable. Other results, it reported, have been qualified. 
› Hardness was calculated from total calcium and/or magnesium concentrations and may be biased high 

(dissolved calcium/magnesium results unavailable). 
› Dissolved concentrations exceeds total. Results were confirmed by re-analysis. 



2018 Regional Groundwater Monitoring Program Annual Report  
Teck Coal Limited   

 

 
Internal Ref: 661460 May 16, 2019 52 
© 2019 SNC-Lavalin Inc. All Rights Reserved. Confidential.   

 

› Hold-time was exceeded for re-analysis or dilution, but the initial testing was conducted within the hold 
time. 

› DQO was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element 
Scan/Multi-Parameter Scan (considered acceptable as per Canadian Council of Ministers of the 
Environment [CCME]). 

These notes are not unusual for these analyses and the results of the laboratory QA/QC were considered 
to be acceptable for the purpose of this assessment. 

In addition to the results above, ALS reported that the dissolved concentration of cadmium from 
GH_POTW15 (Q1) exceeded total concentrations for the field-filtered sample. This suggests metallic 
contaminants may have been introduced to dissolved sample during field filtration for this sample. The 
qualifier suggests that concentrations of these parameters are interpreted to be biased high. This 
concentration was one magnitude lower than the applicable criteria and are considered acceptable for 
reporting purposes. 

No vial for dissolved mercury analysis was submitted for CM_MW1-OB (Q4) and water from the routine 
bottle was filtered and preserved in the laboratory in order to measure mercury. The laboratory also 
indicated that groundwater from GH_POTW09 was also lab filtered and/or preserved for the analysis of 
DOC and TOC. 

The Certificate of Analyses (COA) for samples from GH_POTW17 (Q3), indicate that this sample was filtered 
and preserved for dissolved metals and DOC in the laboratory approximately five days after sampling, which 
is within the required holds times for laboratory filtering (within six to ten days of sampling) and preservation 
(within 14 days of sampling). Due to the potential of precipitation, a potential does exist that concentrations of 
dissolved metals are biased low; therefore, it is best practice to filter and preserve samples in the field. It is 
noted that concentrations of dissolved metals and DOC in these samples were consistent with historical 
results and as such this practice did not affect the interpretation. 

A review of the QA portion of the laboratory analytical reports did not identify any additional QA/QC issues. 

4.16.6 QA/QC Summary 
QA/QC data relating to the RGMP were considered acceptable. A summary of the QA/QC results is 
as follows.  

› Hold time exceedances, RPDs above acceptable levels and samples that samples that were lab filtered 
are not expected to influence interpretation of results. 

› Detectable concentrations were measured in field blank samples but were not considered to affect the 
reliability of results. 

› Metallic contaminants potentially introduced into the dissolved sample at GH_POTW15 in Q1 (GHO) 
may have biased the concentrations for dissolved cadmium high. This is not considered to affect the 
reliability of the result, as the concentration remained one magnitude less than the applicable criteria. 
Several parameters (including dissolved metals suite) were not analyzed for in field and trip blanks at 
GHO and as part of the RDW program. 

› Trip blanks were not collected during any of the quarters in 2018 at GHO. 

SNC-Lavalin recommends adding trip blanks to GHO sampling programs and continuing to use trip and field 
blanks at FRO, LCO and EVO. All analytes listed required in the RGMP should be analyzed for in trip and field 
blanks so that results can be monitored for the possibility of introduction of parameters in the field.  
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5 Conclusions and Recommendations 
In general, groundwater conditions and interpretations in 2018 were consistent with those outlined in past 
reports. Concentrations of CI above primary and secondary screening criteria were generally consistent 
with previous measurements and are summarized by Study Area below. The 2017 RGMP Update 
considered data gaps and additional studies recommended to fill the data gaps; the text below references 
these gaps where applicable and provides further recommendations as necessary. 

Recommendations for the RGMP are as follows. 

› Once approved, implement the 2017 RGMP Update; 
› Complete hydraulic conductivity testing at monitoring wells which have not been previously tested 

(GH_MW-RLP-1D);  
› Monitor pumping rates and water levels in supply wells GH_POTW09, GH_POTW10, GH_POTW15, 

and GH_POTW17 at GHO upon completion of an assessment of the feasibility of installing dataloggers; 
› Monitoring wells at CMO are currently surveyed to top of steel casing. A re-survey of the wells to top of 

PVC pipe casing should be completed;  
› If concentrations of CI at EV_RCgw remain elevated, additional investigations may be required to 

determine the possible source and spatial extent of the elevated CI; and 
› Continue to monitor increases in sulphate and dissolved selenium in reference well FR_HMW5 until a 

replacement well is established. A review of the reference well monitoring network will be conducted in 
2019 as part of the groundwater trigger work for the Adaptive Management Plan (AMP). Teck plan to 
replace this well in 2020 after the next budget cycle; an appropriate location for the replacement will 
assessed after holistic review of the reference network. 

Monitoring and Sampling Procedures 

› When possible, collect samples at least 60 days after the last sampling event (i.e., June of Q2 and 
August of Q3); 

› For nested wells, monitor wells on the same day, one right after the other, and collect manual depth to 
groundwater measurements prior to purging either well rather than purging and sampling one well and 
then moving to the well pair; 

› Implement the new data logger deployment procedures to ensure that continuous water level 
measurements are properly obtained from select monitoring wells; 

› Ensure all parameters stabilize before sampling and avoid sampling if bubbles are present in tubing; 
› Review sampling procedures to minimize potential contamination when collecting samples and 

handling field blanks; 
› Field filter and preserve groundwater samples for analysis of dissolved metals and DOC; 
› Ensure that one trip blank is included for each sampling event; and  
› Attempt to collect field and trip blanks from locations associated with both the RGMP and other 

associated programs (e.g., SSGMP and/or RDW). 

Sample Submission, Analysis, and QA/QC 

› Analyze all samples (including duplicates, trip and field blanks) for parameters listed in the 2017 RGMP 
Update once approved; 
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› Continue discussions with the laboratory on the best procedures to minimize hold-time exceedances; 
and 

› Complete a QA/QC on laboratory results as they come in to identify hold-time and other errors that may 
arise to rectify in the subsequent sampling event. 

5.1 Background (Reference) Conditions  
Four background wells were discussed, one as part of the RGMP (FR_HMW5) and three additional 
wells (GH_GA-MW-1 and CM_MW3-SH/DP). Groundwater results for CI for each of the background wells 
were below the primary screening criteria for each quarter in 2018. Select non-CI, other than lithium, were 
greater than primary screening criteria in CM-MW3-DP and GH_GA-MW-1, but are not considered a 
concern. Lithium, measured in each of the background wells, is interpreted to be naturally occurring. 
Monitoring well FR_HMW5 exhibited increasing trends in CI, but should continue to be monitored until a 
replacement reference well is installed. Well GH_GA-MW-1 is not considered suitable due to its low 
permeability and a reference well should be selected from the new wells installed to the north and 
upgradient of this location. 

5.2 Study Area 1 
Monitoring wells FR_09-01-A/B and FR_GH_WELL4 capture a preferential pathway for transport of CI from 
Kilmarnock Creek through the alluvial fan along the eastern side of the Fording River valley bottom. 
Discharge and mixing with Fording River surface water likely occurs between FR_09-01-A/B and 
FR_GH_WELL4 and the nearest downgradient monitoring points at GHO; however, these monitoring points 
are over 15 km downstream and the localized extents of CI in groundwater are not well constrained. The 
spatial extent of the coarse-grained aquifer intercepted at the Greenhouse Wells, as well as the spatial 
extent of the down-valley groundwater transport of CI, were identified as data gaps in the 2017 RGMP 
Update (SNC-Lavalin, 2017a). These gaps are likely to be addressed by new monitoring well installations 
in 2018 as part of other programs; however, conclusions of these investigations are pending, and this will 
be evaluated in the next annual reporting cycle. 

Monitoring well GH_MW-PC, in the vicinity of Porter Creek, was added to Study Area 1 in 2018 based on 
recommendations from the ENV. This well is farthest downgradient but on the western portion of the valley and 
had dissolved selenium concentrations greater than the applicable standards. Porter Creek surface water is 
interpreted to be the main transport pathway for loading of CI to groundwater in the drainage. 

5.3 Study Area 2 
Groundwater quality in LC_PIZDC1308 and LC_PIZDC1307 has historically been consistently below primary 
screening criteria for the CI. There are no groundwater monitoring wells in the valley bottom; however, 
potential pathways for CI to groundwater in the valley bottom within Study Area 2 are being monitored by 
wells upgradient in the Dry Creek drainage and in surface water at monitoring stations in Dry Creek and the 
Fording River. There are no continuous aquifers in the Dry creek drainage; therefore, the only transport 
pathway identified to groundwater in Study Area 2 is the surface water pathway as groundwater transport 
through the till is negligible. The effects of Dry Creek mine influence on groundwater in the alluvial fan is 
expected to be relatively lower than the infiltration of surface water from Fording River.  
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5.4 Study Area 3 
Surface water infiltration appears to affect GH_POTW17 and may have influenced GH_POTW09 in Q3 
2018.   However, silt and clay units at surface in the Fording River valley bottom in Study Area 3 generally 
provide a hydraulic barrier minimizing downward transport of mine-influenced water into the aquifer with water 
supply wells.  Concentrations of CI in surface water are significantly higher than groundwater indicating 
surface water is the main pathway for mine-influenced water and not groundwater. 

5.5 Study Area 4 
Groundwater selenium concentrations in Study Area 4 have shown considerable variability (i.e., orders-of-
magnitude) and the local-scale interaction with surface water and groundwater discharge is not well 
understood. It is suspected that variable groundwater CI concentrations are due to variability in 
CI concentrations in surface water from nearby tributaries. Mining influence on groundwater is interpreted 
to be on the local scale proximal to the infiltration ponds at the base of the valley flanks adjacent to GHO. 
Groundwater concentrations of CI were below screening criteria at the supply well RG_DW-01-03, with 
concentrations decreasing farther downgradient of Elkford at domestic well location RG_DW-01-07, 
indicating a regional down-valley pathway does not exist. 

Groundwater quality results from the Elk River Valley in 2018 were either above or approaching the primary 
and secondary screening criteria for dissolved selenium at GH_GA-MW-2 (Wolfram Creek), GH_GA-MW-
3 (Thompson Creek), and GH_MW-ERSC-1 (Downgradient of Thompson Creek) in Q1 and/or Q2. A 
concentration of nitrate nitrogen above the primary screening criteria was also measured in Q1 at 
monitoring well GH_GA-MW-2. Concentrations of CI in tributary surface water from Wolfram and Thompson 
Creeks have historically been greater than concentrations in groundwater, suggesting that surface water is 
the primary pathway for transport of CI to the Elk River valley bottom. At location GH_MW-ERSC-1, 
concentrations of CI were greater than at upgradient wells during winter months indicative of either 
intermittent infiltration from surface water in the side channel or the presence of another source of mine-
influenced water exists. The GHO SSGMP did not identify any source in the vicinity and there are no 
immediate upgradient tributary drainages; however, the well is situated 45 m from the Elk River side channel 
and infiltration may be influencing the groundwater quality in this well. Groundwater-surface water 
interactions are currently being studied under a LAEMP.  

Concentrations of CI at GH_GA-MW-4 (Leask Creek) were lower than historically measured, indicative that 
groundwater in this area is influenced by infiltration from the Elk River, whereas it has historically exhibited 
relatively a similar major ion distribution to surface water from Leask Creek. In 2018, CI concentrations and 
mine-influence in groundwater at this location appears to be variable due to variable mixing of infiltrating 
surface water from Leask Creek as well as from the Elk River. 

5.6 Study Areas 5 and 6 
The existing monitoring network does not appear to be mine-influenced. There are no data for the Elk River 
valley-bottom aquifer downgradient of identified sources near the Process Plant and the 2017 RGMP 
Update identified that as a data gap with recommendation for additional wells to be installed. However, it is 
worth noting that groundwater farther down the Elk River valley monitored in Study Area 7 is reflective of 
surface water quality, indicating a down-valley groundwater transport pathway does not exist at the regional 
scale. 
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5.7 Study Area 7 
Groundwater transport of CI from the Harmer Creek drainage to the Elk River valley bottom is inferred to 
be minimal based on relatively low groundwater concentrations measured in Harmer Creek drainage at 
EV_GV3gw compared to surface water. Groundwater quality in the Elk River valley bottom is influenced by 
Elk River surface water quality and dissolved selenium concentrations were measured above CSR DW in 
RG_DW-02-20 in Q1 and Q2. Teck is currently supplying alternate drinking water to the owners of this well. 
Because the main pathway for CI above criteria in groundwater in the Elk River valley bottom is surface 
water infiltration (i.e., surface water pathway), monitoring of RG_DW-02-20, was considered to be sufficient 
for Study Area 7 in the 2017 RGMP Update (SNC-Lavalin, 2017a).  

5.8 Study Area 8 
Groundwater in Study Area 8 does not contain elevated concentrations of CI at the monitoring wells EV_LSgw 
and EV_OCgw which monitor potential inputs from upland, tributary valley bottom, and Elk River valley bottom 
features along the western slope of EVO. Loading of mine-influenced constituents to groundwater valley 
bottom in Study Area 8 is therefore inferred to be primarily from infiltration of surface water associated with 
drainages and mining features along the western slope of EVO and surface water recharge from nearby Elk 
River. Surface water from Goddard Creek (EV_GC2) is interpreted to lose to ground near Goddard Settling 
Ponds and Goddard Marsh, and may influence groundwater quality in this area which was identified as a data 
gap in the 2017 RGMP Update (SNC-Lavalin, 2017a). There may be existing wells in this area that may fill 
this gap; the existence and condition of these wells will be evaluated in 2019. With the exception of Goddard 
Creek, there does not appear to be a confirmed groundwater transport pathway between the surface water 
sources identified on the western slope of EVO and Elk River valley bottom (SNC-Lavalin, 2017a). 

5.9 Study Area 9 
A down-valley groundwater pathway was identified where concentrations of CI in groundwater in the Michel 
Creek valley bottom were above the surface water concentrations and secondary screening criteria. The 
2017 RGMP Update identified gaps in groundwater data for the Michel Creek valley-bottom aquifer 
downgradient of Baldy Ridge where several creeks infiltrate to ground, as well as delineation of the spatial 
extent of the mine-influenced aquifer with CI concentrations above primary screening criteria (SNC-Lavalin, 
2017a). Preliminary results from additional monitoring wells installed downgradient of the highest recorded 
concentration of CI (EV_RCgw) indicate a likely down-valley pathway for groundwater transport of CI is 
present in both deep and shallow wells installed within the sand and gravel materials overlying bedrock. 
However, preliminary results suggest attenuation along the flowpath limits the extent of high CI 
concentrations. In addition, groundwater at the base of Baldy Ridge does not appear to be affected by the 
surface water infiltration of creeks in this area. Comprehensive analysis and results from these wells will be 
presented in a separate report to address the data gaps identified in the 2017 RGMP Update (SNC-Lavalin, 
2017a). If concentrations of CI at EV_RCgw remain elevated, additional investigations may be required to 
determine the possible source and spatial extent of the elevated CI. 

5.10 Study Area 10 
Groundwater quality in EV_ECgw was below all primary screening criteria for the CI in 2018; therefore, 
groundwater transport of CI in the Erickson drainage appears to be negligible. Data do not exist for the Michel 
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Creek valley-bottom aquifer downgradient of Erickson Creek and the South Pit Decant Pond and as such 
groundwater quality is unknown and was identified as a data gap in the 2017 RGMP Update (SNC-Lavalin, 
2017a). Installation of a monitoring well in this Study Area would fill this gap; however, the Study Area was 
given a lower priority in the 2017 RGMP Update. It is noted that mine-influence on groundwater is likely to be 
the result of infiltration of impacted surface water rather than upland/tributary groundwater transport. The 
nearest monitoring points are approximately 6 km down the valley (Study Area 9) and because they are 
elevated in CI from assumed local sources they do not provide any indication of groundwater quality down-
valley from Study Area 10.  

5.11 Study Area 11 
The farthest downgradient groundwater monitoring location in the Michel Creek valley bottom in Study Area 
11 (CM_MW1-OB/SH/DP) reported concentrations of CI below primary screening criteria. The data for the 
nested well show higher concentrations of dissolved selenium and sulphate in the shallow overburden well 
compared to the two bedrock monitoring wells, consistent with the CSM identifying the surficial deposits as 
the main groundwater transport pathway for CI in the Study Area. Groundwater conditions in the valley-
bottom aquifer downgradient of the CMO loadout are unknown and were identified as a data gap in the 
2017 RGMP Update (SNC-Lavalin, 2017a). The CMO 2018 SSGMP Update also identified gaps in 
understanding relating to seepage associated with the Main Interceptor Sedimentation Ponds and 
downgradient of the Middle Mountain CCR pile, along Corbin Creek (SRK, 2018).  Additional monitoring 
wells have been recommended to fill these gaps. Once installed, the wells should be assessed for suitability 
for inclusion in the RGMP and confirm whether the new wells will also fill the gap identified in the 2017 
RGMP Update.  If the wells are not suitable, installation of an additional well installed in the unconsolidated 
aquifer near the downgradient boundary of Study Area 11 is recommended to monitor a potential 
groundwater pathway in the valley-bottom sediments. 

5.12 Study Area 12 
Groundwater quality in Study Area 12 appears to reflect Elk River and/or Michel Creek surface water quality 
and groundwater concentrations are generally lower than surface water concentrations. Surface water 
infiltration (recharge) rather than a valley-bottom groundwater pathway appears to be the cause of 
concentrations above screening criteria measured at this location; however, there is potential for a 
down-valley groundwater flow pathway from Study Area 9 also affecting groundwater quality in Study Area 12. 
No data exist for the Elk River and Michel valley-bottom upgradient aquifers of RG_DW-03-04. Although a 
surface water connection is apparent, the absence of groundwater elevation and groundwater quality data 
does not allow for a detailed understanding of the groundwater flowpath and surface water influence was 
considered a gap in the 2017 RGMP Update (SNC-Lavalin, 2017a).  This gap will be re-evaluated after the 
results from the drilling and monitoring well installation in the Sparwood Area and Study Area 9 become 
available.   
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7 Notice to Reader 
This report has been prepared and the work referred to in this report have been undertaken by SNC-Lavalin 
Inc. (SNC-Lavalin) for the exclusive use of Teck Coal Limited (Teck), who has been party to the 
development of the scope of work and understands its limitations. The methodology, findings, conclusions 
and recommendations in this report are based solely upon the scope of work and subject to the time and 
budgetary considerations described in the proposal and/or contract pursuant to which this report was 
issued. Any use, reliance on, or decision made by a third party based on this report is the sole responsibility 
of such third party. SNC-Lavalin accepts no liability or responsibility for any damages that may be suffered 
or incurred by any third party as a result of the use of, reliance on, or any decision made based on this 
report. Should this report be submitted to the BC Ministry of Environment & Climate Change Strategy (ENV) 
by Teck, the ENV is authorized to rely on the results in the report, subject to the limitations set out herein, 
for the sole purpose of determining whether Teck has fulfilled its obligations with respect to meeting the 
regulatory requirements of the ENV. 

The findings, conclusions and recommendations in this report (i) have been developed in a manner 
consistent with the level of skill normally exercised by professionals currently practicing under similar 
conditions in the area, and (ii) reflect SNC-Lavalin’s best judgment based on information available at the 
time of preparation of this report. No other warranties, either expressed or implied, are made as to the 
professional services provided under the terms of our original contract and included in this report. The 
findings and conclusions contained in this report are valid only as of the date of this report and may be 
based, in part, upon information provided by others. If any of the information is inaccurate, new information 
is discovered, site conditions change or standards are amended, modifications to this report may be 
necessary. The results of this assessment should in no way be construed as a warranty that the subject 
site is free from any and all environmental impact. 

Any soil and rock descriptions in this report and associated logs have been made with the intent of providing 
general information on the subsurface conditions of the site. This information should not be used as 
geotechnical data for any purpose unless specifically addressed in the text of this report. Groundwater 
conditions described in this report refer only to those observed at the location and time of observation noted 
in the report. 

This report must be read as a whole, as sections taken out of context may be misleading. If discrepancies 
occur between the preliminary (draft) and final version of this report, it is the final version that takes 
precedence. Nothing in this report is intended to constitute or provide a legal opinion. 

The contents of this report are confidential and proprietary. Other than by Teck, copying or distribution of 
this report or use of or reliance on the information contained herein, in whole or in part, is not permitted 
without the express written permission of Teck and SNC-Lavalin. 
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TABLE 1: Summary of Applicable Primary and Secondary Screening Criteria

AW Criteria 
Applied5

DW Criteria 
Applied

IW Criteria 
Applied 

LW Criteria 
Applied

Site Performance 
Objective Compliance Point DW Guidelines 

Applied
FR_HMW5 FRO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) FR_FRCP1 (E300071) CDWQG
CM_MW3-SH2 CMO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) CM_MC2 (E258937) CDWQG
CM_MW3-DP2 CMO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) CM_MC2 (E258937) CDWQG
GH_GA-MW-1 GHO 3 BC CSR BC CSR BC CSR BC CSR GH_ER1 (E206661) GH_ERC (E300090) CDWQG
FR_09-01-A FRO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) FR_FRCP1 (E300071) CDWQG
FR_09-01-B FRO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) FR_FRCP1 (E300071) CDWQG
FR_GH_WELL43 FRO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) FR_FRCP1 (E300071) CDWQG
GH_MW-PC2 GHO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) FR_FRCP1 (E300071) CDWQG
LC_PIZDC1308 LCO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) GH_FR1 (200378) CDWQG
LC_PIZDC1307 LCO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) GH_FR1 (200378) CDWQG
GH_POTW09 GHO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) GH_FR1 (200378) CDWQG
GH_POTW10 GHO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) GH_FR1 (200378) CDWQG
GH_POTW15 GHO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) GH_FR1 (200378) CDWQG
GH_POTW17 GHO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) GH_FR1 (200378) CDWQG
GH_MW-RLP-1D2 GHO 1 BC CSR BC CSR BC CSR BC CSR GH_FR1 (0200378) GH_FR1 (200378) CDWQG
GH_MW-ERSC-1 GHO 3 BC CSR BC CSR BC CSR BC CSR GH_ER1 (E206661) GH_ERC (E300090) CDWQG
GH_GA-MW-2 GHO 3 BC CSR BC CSR BC CSR BC CSR GH_ER1 (E206661) GH_ERC (E300090) CDWQG
GH_GA-MW-3 GHO 3 BC CSR BC CSR BC CSR BC CSR GH_ER1 (E206661) GH_ERC (E300090) CDWQG
GH_GA-MW-4 GHO 3 BC CSR BC CSR BC CSR BC CSR GH_ER1 (E206661) GH_ERC (E300090) CDWQG
RG_DW-01-03 RDW 3 BC CSR BC CSR BC CSR BC CSR GH_ER1 (E206661) - CDWQG
RG_DW-01-07 RDW 3 BC CSR BC CSR BC CSR BC CSR GH_ER1 (E206661) - CDWQG

5/6 LC_PIZP1101 LCO 4 BC CSR BC CSR BC CSR BC CSR EV_ER4 (0200027) - CDWQG
EV_GV3gw EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) - CDWQG
RG_DW-02-20 RDW 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) - CDWQG
EV_LSgw EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) - CDWQG
EV_OCgw EVO 4 BCWQG BC CSR BC CSR BC CSR EV_ER1 (0200393) - CDWQG
EV_BCgw EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393)  EV_MC2 (E300091) CDWQG
EV_MCgwS EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393)  EV_MC2 (E300091) CDWQG
EV_MCgwD EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393)  EV_MC2 (E300091) CDWQG
EV_BRgw EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393)  EV_MC2 (E300091) CDWQG
EV_RCgw EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393)  EV_MC2 (E300091) CDWQG
EV_WH50gw EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393)  EV_MC2 (E300091) CDWQG
EV_HW12,4 EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393)  EV_MC2 (E300091) CDWQG
RG_DW-03-01 RDW 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) - CDWQG

10 EV_ECgw EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393)  EV_MC2 (E300091) CDWQG
CM_MW1-OB CMO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) CM_MC2 (E258937) CDWQG
CM_MW1-SH CMO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) CM_MC2 (E258937) CDWQG
CM_MW1-DP CMO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) CM_MC2 (E258937) CDWQG
EV_ER1gwS EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) - CDWQG
EV_ER1gwD EVO 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) - CDWQG
RG_DW-03-04 RDW 4 BC CSR BC CSR BC CSR BC CSR EV_ER1 (0200393) - CDWQG

1   Operation/Program refers to the Operation (.e., FRO, GHO, LCO, EVO, CMO) and/or Program (i.e., Operation SSGMP and RDW) that is responsible for carrying out the monitoring related to each Study Area.
2   Included in the RGMP program based on ENV's recommendation upon review of the 2017 RGMP Update.
3   Prior to Q4 2017 greenhouse water supply wells, which include four wells (FR_GH_WELL1, FR_GH_WELL2, FR_GH_WELL3 and FR_GH_WELL4), were variably sampled.  Beginning in Q4 2017 only FR_GH_WELL4 is sampled. 
4   EV_HW1 is also referred to as EV_HM1 and EV_Harmer Well in other sources.
5  BCWQG applied for wells located within 10 m from a receiving surface water body.
MU denotes Management Unit.
FRO, GHO, LCO, EVO, and CMO denotes Fording River Operations, Greenhills Oprtations, Line Creek Operations, Elkview Operations, and Coal Mountain Operations, respectively.
RDW denotes Regional Drinking Water Program.
BC CSR denotes BC Contaminated Sites Regulation.
BCWQG denotes BC Water Quality Guideline.
CDWQG denotes Canadian Drinking Water Quality Guideline.
AW, DW, IW, LW denotes Aquatic Life, Drinking Water, Irrigation Watering, and Livestock Watering, respectively.

8

9

11

12

Background
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Program1 MU
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TABLE 2: Well Installation Details and Hydrogeological Information

Study Area Well ID Type
Operation /
Program1 MU Easting

(m)
Northing

(m)

LIDAR Ground 
Elevation

(masl)

Ground 
Elevation 

(masl)

TOC 
Elevation 

(masl)

Drilled 
Depth 
(mbgs)

Screened 
Depth 
(mbgs)

Screened 
Formation 

Depth to 
Bedrock 
(mbgs)

Hydrostratigraphic Unit
Hydraulic 

Conductivity5

(m/s)

FR_HMW5 Monitoring FRO 1 655476 5567514 1793.23 1785.2 1786.03 12.6 7.3 - 10.4 Gravel 10.7 Fluvial sediments in valley bottom 3.00E-03
CM_MW3-SH 2 Monitoring CMO 4 668237 5482854 1571.76 1573.4 1574.146 6.62 4.0 - 6.62 Clay and Gravel 6.6 Fluvial sediments above the bedrock contact 1.00E-07
CM_MW3-DP 2 Monitoring CMO 4 668237 5482854 1571.76 1573.4 1574.146 27.4 13.1 - 16.27 Bedrock 6.6 Siltstone 3.90E-04
GH_GA-MW-1 Monitoring GHO 3 648019 5554750 1378.81 1379.21 1380.26 22.6 15.5 - 18.5 Clayey Sand 22.6 Interlayered alluvial and lacustrine sediments 1.00E-12
FR_09-01-A Monitoring FRO 1 652601 5558300 1584.64 1584.10 1584.95 8.4 3.83 - 6.88 Sandy Gravel - Fluvial sediments in valley bottom 1.00E-03
FR_09-01-B Monitoring FRO 1 652601 5558300 1584.64 1584.10 1584.86 29.0 17.15 - 18.67 Gravel - Fluvial sediments in valley bottom 1.50E-04

Well 1: 21.6 Well 1: 20.4 - 21.6 Well 1: Gravel
Well 2: 16.8 Well 2: 10.7 - 16.8 Well 2: Gravel
Well 3: 11.6 Well 3: 10.4 - 11.6 Well 3: Gravel
Well 4: 29.0 Well 4: 25.9 - 29.0 Well 4: Sand and Gravel

GH_MW-PC2 Monitoring GHO 1 653526 5555339 1573.37 1583.50 1582.28 45.0 3.50 - 6.50 Gravel and Cobbles 5.5 Fluvial sediments above the bedrock contact 6.33E-07
LC_PIZDC1308 Monitoring LCO 1 658111 5541267 1721.68 1690.42 1691.37 19.81 6.10 - 9.14 Silty Gravel - Colluvium and till 1.00E-07
LC_PIZDC1307 Monitoring LCO 1 658111 5541267 1721.68 1690.50 1691.21 35.05 32.77 - 34.75 Silt some Sand - Highly consolidated basal till 7.00E-07
GH_POTW09 Supply GHO 1 654208 5545404 1495.28 - - 37 26.8 - 36.3 Silty Gravel 36.08 Fluvial sediments above the bedrock contact -
GH_POTW10 Supply GHO 1 653291 5545484 1488.94 - - 53.6 - Gravel - Glaciofluvial  sediments -
GH_POTW15 Supply GHO 1 653169 5545667 1489.67 - - 43.9 - Gravel and Cobbles - Glaciofluvial sediments -
GH_POTW17 Supply GHO 1 653698 5545811 1505.18 1504.00 - 47.2 39.3 - 42.4 Sand and Gravel - Fluvial sediments underlying lacustrine sediments 1.30E-04

GH_MW-RLP-1D2 Monitoring GHO 1 654088 5545381 1494.78 1495.00 - 83.5 79.5 - 82.5 Sand and Gravel - Glaciofluvial  sediments -
GH_MW-ERSC-1 Monitoring GHO 3 649081 5548704 1286.45 1283.36 1284.11 7.92 4.12 - 7.17 Sand and Gravel/ 

Bedrock 6.1 Till/ Bedrock interface 3.00E-06
GH_GA-MW-2 Monitoring GHO 3 648291 5552115 1305.23 1306.66 1307.68 29.6 23 - 28 Sand/Silt 28.5 Fluvial sediments above the bedrock contact 1.00E-03
GH_GA-MW-3 Monitoring GHO 3 648578 5550296 1299.62 1299.78 1300.75 14.4 8 - 14 Sand and Gravel 14.4 Fluvial sediments above the bedrock contact 2.00E-06
GH_GA-MW-4 Monitoring GHO 3 648217 5552963 1311.57 1312.15 1313.05 17.2 13.7 - 16.7 Sand and Gravel - Alluvial sediments 1.00E-04
RG_DW-01-03 Supply RDW 3 649089 5543336 1262.49 - - 27.96 - Sand and Gravel - Interlayered Fluvial Sediments -
RG_DW-01-07 Domestic RDW 3 649737 5534118 1244.76 - - 9.8 - Sandy Gravel - - -

5/6 LC_PIZP1101 Monitoring LCO 4 653960 5528263 1266.65 1266.00 1267.06 41.2 37.5 - 40.5 Sand and Gravel - Fluvial sediments 7.40E-04
EV_GV3gw Monitoring EVO 4 656580 5522255 1307.01 1307.05 1307.96 25 22.85 - 24.38 Silty Gravel - Alluvial sediments in valley bottom -

RG_DW-02-20 Domestic RDW 4 652327 5522263 1169.15 - - 18.3 - - - - -
EV_LSgw Monitoring EVO 4 653274 5514731 1133.05 1133.00 1133.93 10.67 5.18 - 6.71 Sand and Gravel - Fluvial sediments in valley bottom 1.00E-03
EV_OCgw Monitoring EVO 4 652480 5512671 1125.48 1126.00 1126.89 15.54 11.58 - 14.63 Sand 14.48 Fluvial sediments above the bedrock contact 7.00E-07
EV_BCgw Monitoring EVO 4 655381 5509659 1153.15 1153.00 1153.86 23.16 17.77 - 20.82 Gravel - Fluvial sediments in valley bottom 1.00E-04

EV_MCgwS Monitoring EVO 4 653476 5511624 1131.04 1131.00 1131.96 10.67 5.79 - 7.32 Clayey Silt - Shallowest fluvial aquifer 7.00E-08
EV_MCgwD Monitoring EVO 4 653476 5511624 1131.04 1131.00 1131.84 47.55 24.50 - 27.55 Sand and Clay - Deepest fluvial aquifer 3.00E-06
EV_BRgw Supply EVO 4 654961 5510221 1149.34 - - - - - -  Fluvial sediments in valley bottom -
EV_RCgw Supply EVO 4 655902 5509299 1162.02 - - - - Sand and Gravel -  Fluvial sediments in valley bottom -

EV_WH50gw Supply EVO 4 655705 5509196 1159.14 - - - - - -  Fluvial sediments in valley bottom -
EV_HW12,4 Supply EVO 4 654774 5510579 1145.22 - - 6.1 - - -  Fluvial sediments in valley bottom -

RG_DW-03-01 Domestic RDW 4 653073 5511979 1127.54 - - 15.24 14.0 - 15.2 Gravel - - -
10 EV_ECgw Monitoring EVO 4 660795 5506384 1327.17 1327.00 1327.74 10.97 2.59 - 4.12 Sand/Clay and Sand - Colluvium overlying till 1.00E-08

CM_MW1-OB Monitoring CMO 4 667957 5487526 1494.47 1500.44 1501.206 37.19 2.87 - 4.39  Gravel and Silt - Fluvial sediments in valley bottom 1.20E-04
CM_MW1-SH Monitoring CMO 4 667957 5487526 1494.47 1500.44 1501.196 37.19 20.44 - 23.49 Bedrock 18.0 Siltstone 2.00E-07
CM_MW1-DP Monitoring CMO 4 667957 5487526 1494.47 1500.44 1501.756 37.19 34.22 - 37.19 Bedrock 18.0 Siltstone 6.00E-06
EV_ER1gwS Monitoring EVO 4 651374 5510955 1114.41 1115.25 1115.96 17.61 14.56 - 17.61 Sand and Gravel - Shallowest fluvial aquifer -
EV_ER1gwD Monitoring EVO 4 651379 5510952 1114.35 1115.2 1115.91 30.78 25.82 - 28.87 Sand/Silty Sand 27.89 Deepest fluvial aquifer 9.00E-04

RG_DW-03-04 Supply RDW 4 651839 5510619 1113.23 - - 32.4 24.2 - 32.4 Sandy Gravel - Fluvial sediments in valley bottom -

1   Operation/Program refers to the Operation (.e., FRO, GHO, LCO, EVO, CMO) and/or Program (i.e., Operation SSGMP and RDW) that is responsible for carrying out the monitoring related to each Study Area.
2   Supplemental groundwater monitoring locations.
3   Prior to Q4 2017 greenhouse water supply wells, which include four wells (FR_GH_WELL1, FR_GH_WELL2, FR_GH_WELL3 and FR_GH_WELL4), were variably sampled.  Beginning in Q4 2017 only FR_GH_WELL4 is sampled. 
4   EV_HW1 is also referred to as EV_HM1 and EV_Harmer Well in other sources.
5  Average hydraulic conductivity.
6  TOC elevation was surveyed from the steel casing and water level measurements prior to Q4 2018 were collected from the top of steel casing. Q4 and future measurements will be collected from the top of pipe casing. TOC elevation has been corrected to reflect estimated top of pipe casing.
"-" denotes data not available.
MU denotes Management Unit.
TOC denotes top of casing.
masl denotes meters above sea level.
mbgs denotes meters below ground surface.
FRO, GHO, LCO, EVO, and CMO denotes Fording River Operations, Greenhills Oprtations, Line Creek Operations, Elkview Operations, and Coal Mountain Operations, respectively.
RDW denotes Regional Drinking Water Program.
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TABLE 3: Groundwater Monitoring Results and Calculated Vertical Gradients

Study Area Well ID
Operation /
Program1

LIDAR Ground 
Elevation

(masl)

Ground 
Elevation 

(masl)

TOC 
Elevation 

(masl)

Date of Static 
Water Level 

Measurement

Depth to 
Water 

(mbtoc)

Potentiometric 
Elevation

(masl)
Well Pair

Calculated 
Vertical Gradient

(m/m)

Continuous Water 
Level Monitoring

Purging / 
Sampling 

Methodology

2018/01/30 Frozen -
2018/06/06 0.555 1785.48
2018/07/18 1.60 1784.43
2018/12/18 1.593 1784.44
2018/03/27 3.126 1571.09 0.039
2018/06/25 2.7956 1571.42 0.034
2018/09/20 2.956 1571.26 0.044
2018/11/15 2.854 1571.22 0.030
2018/03/27 2.756 1571.46
2018/06/25 2.4756 1571.74
2018/09/20 2.546 1571.67
2018/11/15 2.575 1571.50
2018/03/13 15.47 1364.79
2018/05/17 17.04 1363.22
2018/08/27 16.92 1363.34
2018/11/21 17.08 1363.18
2018/02/22 Dry - -
2018/06/13 1.72 1583.23 -0.052
2018/07/31 3.73 1581.22 -0.053
2018/12/13 5.47 1579.48 -0.066
2018/02/22 9.191 1575.67
2018/06/13 2.28 1582.58
2018/07/31 4.31 1580.55
2018/12/13 6.21 1578.65

2018/03/28 3.99 1578.29
2018/06/19 3.87 1578.41
2018/08/20 4.40 1577.88
2018/12/12 4.20 1578.08
2018/03/07 3.23 1688.14 -0.130
2018/06/13 2.15 1689.22 -0.034
2018/08/29 3.99 1687.38 -0.030
2018/11/27 3.28 1688.10 -0.107
2018/03/07 6.46 1684.75
2018/06/13 2.885 1688.33
2018/08/29 4.60 1686.61
2018/11/26 5.93 1685.30

GH_POTW09 GHO 1495.28 - - - - - - Distribution Point
GH_POTW10 GHO 1488.94 - - - - - - Distribution Point
GH_POTW15 GHO 1489.67 - - - - - - Distribution Point
GH_POTW17 GHO 1505.18 1504.00 - - - - - Distribution Point

2018/03/06 6.55 1489.67
2018/05/31 5.81 1490.41
2018/09/17 6.62 1489.60
2018/11/29 6.58 1489.64
2018/03/07 5.27 1278.84
2018/05/16 3.14 1280.97
2018/09/12 5.92 1278.19
2018/10/17 5.97 1278.14
2018/03/21 4.83 1302.85
2018/05/17 3.34 1304.35
2018/09/12 5.55 1302.13
2018/11/26 6.00 1301.68
2018/03/07 8.86 1291.89
2018/05/16 3.24 1297.51
2018/09/12 8.82 1291.93
2018/11/26 9.10 1291.65
2018/03/21 6.81 1306.24
2018/05/17 3.87 1309.19
2018/08/27 6.24 1306.81
2018/11/21 6.95 1306.10

RG_DW-01-03 RDW 1262.49 - - - - - - Distribution Point
RG_DW-01-07 RDW 1244.76 - - - - - - Distribution Point

2018/03/20 31.015 1236.05
2018/06/19 30.522 1236.54
2018/09/13 37.757 1229.317

2018/11/16 30.86 1236.208

2018/02/20 10.97 1296.99
2018/05/29 10.62 1297.34
2018/08/21 10.93 1297.03
2018/10/18 10.98 1296.99

RG_DW-02-20 RDW 1169.15 - - - - - - Distribution Point
2018/02/15 4.323 1129.61
2018/05/10 3.747 1130.18
2018/09/06 4.439 1129.49
2018/10/09 4.478 1129.45
2018/02/21 3.82 1123.07
2018/05/15 3.542 1123.35
2018/08/20 3.655 1123.24
2018/10/17 3.489 1123.40
2018/02/15 2.94 1150.92
2018/05/09 2.102 1151.76
2018/08/21 3.14 1150.72
2018/10/24 3.25 1151.37
2018/03/08 2.945 1129.02 -0.032
2018/05/10 1.75 1130.21 -0.042
2018/08/20 3.21 1128.76 -0.040
2018/10/17 3.102 1128.86 -0.044
2018/03/08 3.45 1128.39
2018/05/10 2.452 1129.39
2018/08/20 3.865 1127.98
2018/10/17 3.832 1128.01

EV_BRgw EVO 1149.34 - - - - - - Distribution Point
EV_RCgw EVO 1162.02 - - - - - - Distribution Point

EV_WH50gw EVO 1159.14 - - - - - - Distribution Point
EV_HW12,4 EVO 1145.22 - - - - - - Distribution Point

RG_DW-03-01 RDW 1127.54 - - - - - - Distribution Point

1   Operation/Program refers to the Operation (.e., FRO, GHO, LCO, EVO, CMO) and/or Program (i.e., Operation SSGMP and RDW) that is responsible for carrying out the monitoring related to each Study Area.
2   Supplemental groundwater monitoring locations.
3   Prior to Q4 2017 greenhouse water supply wells, which include four wells (FR_GH_WELL1, FR_GH_WELL2, FR_GH_WELL3 and FR_GH_WELL4), were variably sampled.  Beginning in Q4 2017 only FR_GH_WELL4 is sampled. 
4   EV_HW1 is also referred to as EV_HM1 and EV_Harmer Well in other sources.
5  TOC elevation was surveyed from the steel casing and water level measurements prior to Q4 2018 were collected from the top of steel casing. Q4 and future measurements will be collected from the top of pipe casing.
   TOC elevation has been corrected to reflect estimated top of pipe casing.
6  Groundwater elevation has been calculated based on water level measurement from top of steel casing and the TOC elevation of the steel casing.
7  Depth to water and groundwater elevation may be erroneous.
8  Potentiometric elevation for LC_PIZP1101 taken from 2018 LCO SSGMP report drawing.
"-" denotes data not available.
MU denotes Management Unit.
TOC denotes top of casing.
masl denotes meters above sea level.
mbgs denotes meters below ground surface.
mbtoc denotes meters below top of casing.
FRO, GHO, LCO, EVO, and CMO denotes Fording River Operations, Greenhills Oprtations, Line Creek Operations, Elkview Operations, and Coal Mountain Operations, respectively.
RDW denotes Regional Drinking Water Program.
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1131.84EV_MCgwD EVO 1131.04 1131.00

1131.96
EV_MCgwS

and
EV_MCgwD
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EV_BCgw EVO 1153.15

1126.00 1126.89

EV_MCgwS EVO 1131.04 1131.00

1153.00 1153.86

8

EV_LSgw EVO

1307.01 1307.05 1307.96

EV_OCgw EVO 1125.48

1133.05 1133.00 1133.93

7 EV_GV3gw EVO

1266.65 1266.00 1267.065/6 LC_PIZP1101 LCO

1311.57 1312.15 1313.05GH_GA-MW-4 GHO

GH_GA-MW-3 GHO 1299.62 1299.78 1300.75

1307.68

4

GH_MW-ERSC-1 GHO 1286.45

1495.00 -

GH_GA-MW-2 GHO 1305.23 1306.66

1283.36 1284.11

3

GH_MW-RLP-1D2 GHO 1494.78

1690.50 1691.21

2

LC_PIZDC1307 LCO 1721.68

1690.42 1691.37
LC_PIZDC1308

and
LC_PIZDC1307

LC_PIZDC1308 LCO 1721.68

GH_MW-PC2 GHO 1573.37

- - - -

FR_09-01-B FRO 1584.64

1584.10 1584.95
FR_09-01-A

and
FR_09-01-B

1584.10 1584.86

1

FR_09-01-A FRO 1584.64

1379.21 1380.26

Background

FR_GH_WELL43 FRO 1576.45 1575.80

GH_GA-MW-1 GHO 1378.81

1583.50 1582.28

1571.76 1573.4 1574.145CM_MW3-DP 2 CMO 

CM_MW3-SH
and

CM_MW3-DP
1571.76 1573.4 1574.145CM_MW3-SH 2 CMO 

1793.23 1785.2 1786.03FR_HMW5 FRO
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TABLE 3 (Cont'd): Groundwater Monitoring Results and Calculated Vertical Gradients

Study Area Well ID
Operation /
Program1

LIDAR Ground 
Elevation

(masl)

Ground 
Elevation 

(masl)

TOC 
Elevation 

(masl)

Date of Static 
Water Level 

Measurement

Depth to 
Water 

(mbtoc)

Potentiometric 
Elevation

(masl)
Well Pair

Calculated 
Vertical Gradient

(m/m)

Continuous Water 
Level Monitoring

Purging / 
Sampling 

Methodology

2018/02/20 0.66 1327.08
2018/05/10 1.396 1326.34
2018/09/19 2.159 1325.58
2018/10/24 2.381 1325.36
2018/03/22 3.296 1498.00 -0.054
2018/06/27 3.396 1497.90 -0.049
2018/09/19 3.456 1497.84 -0.056
2018/11/21 3.32 1497.88 -0.059
2018/03/22 4.286 1497.01 0.042
2018/06/27 4.296 1497.00 0.037
2018/09/19 4.486 1496.81 0.042
2018/11/21 4.285 1496.81 0.072
2018/03/22 3.706 1497.59
2018/06/27 3.786 1497.51
2018/09/19 3.906 1497.39
2018/11/21 3.85 1497.79
2018/02/21 5.32 1110.64 0.022
2018/05/16 3.86 1112.10 0.025
2018/09/18 5.24 1110.72 0.032
2018/10/09 5.317 1110.64 0.024
2018/02/21 5.02 1110.89
2018/05/16 3.53 1112.38
2018/09/18 4.83 1111.08
2018/10/09 4.993 1110.92

RG_DW-03-04 RDW 1113.23 - - - - - - Distribution Point

1   Operation/Program refers to the Operation (.e., FRO, GHO, LCO, EVO, CMO) and/or Program (i.e., Operation SSGMP and RDW) that is responsible for carrying out the monitoring related to each Study Area.
2   Supplemental groundwater monitoring locations.
3   Prior to Q4 2017 greenhouse water supply wells, which include four wells (FR_GH_WELL1, FR_GH_WELL2, FR_GH_WELL3 and FR_GH_WELL4), were variably sampled.  Beginning in Q4 2017 only FR_GH_WELL4 is sampled. 
4   EV_HW1 is also referred to as EV_HM1 and EV_Harmer Well in other sources.
5  TOC elevation was surveyed from the steel casing and water level measurements prior to Q4 2018 were collected from the top of steel casing. Q4 and future measurements will be collected from the top of pipe casing.
   TOC elevation has been corrected to reflect estimated top of pipe casing.
6  Groundwater elevation has been calculated based on water level measurement from top of steel casing and the TOC elevation of the steel casing.
7  Depth to water and groundwater elevation may be erroneous.
8  Potentiometric elevation for LC_PIZP1101 taken from 2018 LCO SSGMP report drawing.
"-" denotes data not available.
MU denotes Management Unit.
TOC denotes top of casing.
masl denotes meters above sea level.
mbgs denotes meters below ground surface.
mbtoc denotes meters below top of casing.
FRO, GHO, LCO, EVO, and CMO denotes Fording River Operations, Greenhills Oprtations, Line Creek Operations, Elkview Operations, and Coal Mountain Operations, respectively.
RDW denotes Regional Drinking Water Program.

Bladder Pump

Peristaltic Pump

Bladder Pump

Bladder Pump

No Purge
(Hydrasleeve™)

Peristaltic Pump

-

Q1 and Q2

-

-

-

Q1 - Q4

CM_MW1-DP CMO 1494.47 1500.44

EV_ER1gwD EVO 1114.35 1115.2

1115.96
EV_ER1gwS

and
EV_ER1gwD

12

EV_ER1gwS EVO 1114.41 1115.25

1501.755

11

1115.91

1494.47 1500.44

1501.205
CM_MW1-OB

and
CM_MW1-SH

1501.195

CM_MW1-OB CMO 1494.47 1500.44

1327.74

CM_MW1-SH
and

CM_MW1-DP
CM_MW1-SH CMO

10 EV_ECgw EVO 1327.17 1327.00
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TABLE 4: Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Inorganics, Nutrients and Organics in Groundwater

Field Parameters Physical Parameters Dissolved Inorganics Nutrients Organics
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Location (yyyy mm dd) oC pH mg/L µS/cm pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 600 400-1,507e n/a 1,900-24,500d 

(15oC assumed)
32.8 (max) 0.06-0.12f n/a n/a n/a n/a n/a

BCWQG Aquatic Life 
Long-Term Average (AW)b n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 150 n/a 128-309e 135-1,780d

(15oC assumed)
3 0.02-0.04f n/a n/a n/a n/a n/a

CSR Aquatic Life (AW)c n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000e 1,280-4,290e 1,310-18,500d 400 0.2-2f n/a n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 n/a 100 10 n/a n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 n/a 10 1 n/a n/a n/a n/a n/a
Background

FR_HMW5 2018 06 06 3.9 8.07 0.28 352.2 8.30 191 374 < 1.0 217 0.13 165 < 0.050 0.82 536 50.3 57.5 < 0.0050 < 0.0010 < 0.050 0.0196 0.0230 1.62 0.92
2018 07 18 5.5 8.19 4.4 329.0 8.38 179 372 < 1.0 237 0.11 154 < 0.050 0.77 528 51.4 67.5 < 0.0050 < 0.0010 < 0.050 0.0016 0.0185 < 0.50 < 0.50
2018 12 18 3.5 8.18 0.36 307.4 8.21 192 366 < 1.0 233 0.40 151 < 0.050 0.93 545 48.7 64.0 0.0054 < 0.0010 0.130 0.0313 0.0207 < 0.50 < 0.50

CM_MW3-SH 2018 03 27 2.1 7.72 9.52 326 8.42 160 342 < 1.0 183 0.56 155 < 0.050 3.84 110 14.8 9.9 0.0223 < 0.0010 < 0.050 0.0013 0.0039 0.62 1.93
2018 06 25 9.2 7.86 8.51 333.6 8.03 172 322 < 1.0 192 0.28 169 < 0.050 1.86 128 15.1 < 5.0 0.0055 < 0.0010 < 0.050 0.0021 0.0023 1.37 1.69
2018 09 20 4.55 7.84 7.85 324 8.24 173 325 < 1.0 212 1.09 175 < 0.050 1.53 123 14.8 28.9 0.0117 < 0.0010 0.083 0.0028 0.0048 2.24 1.37
Duplicate - - - - 8.33 176 326 < 1.0 195 0.47 184 < 0.050 1.51 123 14.9 15.4 0.0124 < 0.0010 < 0.050 0.0026 0.0024 0.72 1.87

QA/QC RPD% * * * * 1 2 < 1 * 8 * 5 * 1 0 1 * * * * * * * *
2018 11 15 4.0 7.55 6.64 337.8 8.33 168 331 < 1.0 169 0.34 165 < 0.050 2.00 128 15.9 20.0 0.0122 < 0.0010 < 0.050 0.0025 0.0037 0.67 0.76

CM_MW3-DP 2018 03 27 2.57 8.27 1.71 2,836 8.53 48.8 2,930 1.0 1,470 1.05 205 2.76 811 260 5.0 600 < 0.025 < 0.0050 0.564 0.0043 0.0109 < 0.50 < 0.50
2018 06 25 8.9 8.43 0.38 2,710 8.31 48.2 2,630 1.5 1,470 0.96 217 2.62 786 400 4.8 593 < 0.025 < 0.0050 0.532 0.0032 0.0077 0.96 1.39
Duplicate - - - - 8.32 48.8 2,640 1.3 1,440 0.90 214 2.67 788 430 1.6 605 < 0.025 < 0.0050 0.524 0.0038 0.0076 < 0.50 < 0.50

QA/QC RPD% * * * * < 1 1 < 1 * 2 6 1 2 < 1 7 100 2 * * 2 * 1 * *
2018 09 20 4.4 8.36 0.08 2,777 8.22 48.5 2,710 3.5 1,450 2.70 225 2.56 757 500 4.2 590 0.083 < 0.0050 0.616 0.0012 0.0148 0.55 < 0.50
2018 11 15 3.2 8.39 0.62 2,794 8.38 47.2 2,740 2.3 1,320 2.75 214 2.56 740 440 < 1.5 620 < 0.025 < 0.0050 0.600 0.0018 0.0144 0.62 < 0.50
Duplicate - - - - 8.39 45.3 2,730 2.8 1,250 2.73 214 2.47 735 440 < 1.5 620 < 0.025 < 0.0050 0.559 0.0022 0.0139 0.67 0.60

QA/QC RPD% * * * * < 1 4 < 1 * 5 1 0 4 1 0 * 0 * * 7 * 4 * *
GH_GA-MW-1 2018 03 13 6.1 7.67 3.82 1,167 8.23 315 1,360 13.9 837 8.38 384 0.45 23.9 570 344 219 0.384 0.0114 0.406 0.0202 0.0632 5.54 5.24

2018 05 17 7.2 7.46 2.53 1,158 8.42 346 1,220 10.9 825 8.01 367 0.442 18.6 682 269 290 0.640 0.0027 0.894 0.0262 0.0513 7.32 6.70
2018 08 27 7.3 7.49 4.02 1,043 8.22 262 1,010 1.0 659 1.18 372 < 0.25 14.5 650 214 327 0.118 < 0.0050 0.421 0.0401 0.0398 2.92 3.28
2018 11 21 2.5 7.51 1.34 1,112 8.22 306 1,150 2.8 688 3.05 346 < 0.25 15.3 630 240 243 1.49 < 0.0050 0.428 0.0324 0.0479 4.61 3.92

Study Area 1
FR_09-01-A 2018 06 13 6.8 7.31 9.54 1,002 8.27 633 1,050 1.6 808 0.20 268 < 0.25 < 2.5 240 239 14.5 31.6 0.0077 < 0.10 0.0020 0.0026 0.72 0.82

2018 07 31 7.6 7.55 7.32 901 8.18 565 1,040 < 1.0 808 0.12 324 < 0.050 0.87 144 226 < 5.0 24.0 0.0038 < 0.050 0.0040 0.0027 0.53 2.34
2018 12 13 5.6 7.36 7.49 904 7.89 560 956 < 1.0 729 0.11 235 < 0.050 3.09 164 297 62.0 11.5 < 0.0010 0.413 0.0128 0.253 0.71 0.70

FR_09-01-B 2018 02 22 6.8 7.20 7.09 1,216 7.81 716 1,330 1.0 984 1.05 410 < 0.050 4.08 133 378 8.5 17.0 < 0.0010 0.333 0.0013 0.0044 0.64 0.70
Duplicate - - - - 7.77 698 1,290 1.0 955 0.97 418 < 0.050 4.08 127 378 7.9 17.0 < 0.0010 0.329 0.0015 0.0048 0.57 < 0.50

QA/QC RPD% * * * * 1 3 3 * 3 8 2 * 0 5 0 * 0 * 1 * * * *
2018 06 13 5.6 7.09 10.03 928 8.25 550 952 < 1.0 715 0.19 217 < 0.25 < 2.5 210 222 6.1 29.3 0.0056 0.13 0.0012 0.0017 0.70 0.81
2018 07 31 6.3 7.29 7.46 936 8.06 586 1,010 < 1.0 859 0.60 226 < 0.25 2.7 210 311 < 5.0 28.4 0.0090 < 0.050 0.0031 0.0013 1.15 0.79
2018 12 13 6.6 7.39 9.18 777 7.94 471 845 < 1.0 648 0.49 192 < 0.050 1.85 216 262 20.5 12.8 < 0.0010 0.275 0.0097 < 0.0020 0.69 0.70

FR_GH_WELL4 2018 01 31 6.3 7.34 5.29 1,105 8.32 661 1,230 < 1.0 846 0.38 262 < 0.25 < 2.5 < 100 269 10.4 40.4 0.0080 0.224 0.0015 < 0.0010 0.96 1.33
2018 06 14 8.4 7.14 4.81 935 8.41 567 968 < 1.0 724 0.23 254 < 0.050 1.31 138 207 31.2 22.4 0.0431 0.47 < 0.0010 < 0.0010 1.25 1.50
2018 07 31 10.7 7.38 5.64 803 8.34 491 925 < 1.0 727 0.21 217 < 0.050 2.19 96 207 13.3 30.9 0.0320 < 0.050 0.0015 < 0.0010 0.80 1.22
2018 12 13 9.9 7.34 4.50 1,038 7.98 669 1,090 4.8 838 8.44 266 < 0.050 2.02 114 271 28.1 31.6 0.0082 0.075 0.0117 < 0.0020 0.78 0.80

GH_MW-PC 2018 03 28 1.8 7.68 8.68 961 8.26 567 1,090 1.6 789 3.04 186 0.059 0.88 259 417 8.1 1.94 < 0.0010 < 0.050 0.0060 0.0071 0.91 1.08
2018 06 19 6.8 7.55 6.73 1,048 8.43 669 1,140 137 881 74.3 239 < 0.25 < 2.5 420 481 11.6 2.49 < 0.0050 < 0.10 0.0082 0.121 5.5 1.80
2018 08 20 8.0 7.37 4.53 1,023 8.03 648 983 443 847 271 233 < 0.25 1.09 390 423 7.7 1.56 < 0.0050 0.246 0.0086 0.309 8.8 1.83
Duplicate - - - - 8.55 651 1,010 429 872 225 237 < 0.25 1.11 330 423 < 5.0 1.56 < 0.0050 0.292 0.0091 0.307 6.4 1.29

* * * * 6 0 3 3 3 19 2 * 2 17 0 * 0 * * 6 1 32 *
2018 12 12 2.8 7.70 8.12 1,030 8.34 628 1,040 - - - 212 < 0.25 < 2.5 330 430 44.0 2.14 < 0.0050 0.117 0.0150 0.0787 1.03 0.63

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Guideline/standard varies with hardness.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline.
RDL Denotes reported detection limit.

BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Inorganics, Nutrients and Organics in Groundwater

Field Parameters Physical Parameters Dissolved Inorganics Nutrients Organics
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Location (yyyy mm dd) oC pH mg/L µS/cm pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 600 400-1,507e n/a 1,900-24,500d 

(15oC assumed)
32.8 (max) 0.06-0.12f n/a n/a n/a n/a n/a

BCWQG Aquatic Life 
Long-Term Average (AW)b n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 150 n/a 128-309e 135-1,780d

(15oC assumed)
3 0.02-0.04f n/a n/a n/a n/a n/a

CSR Aquatic Life (AW)c n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000e 1,280-4,290e 1,310-18,500d 400 0.2-2f n/a n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 n/a 100 10 n/a n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 n/a 10 1 n/a n/a n/a n/a n/a
Study Area 2

LC_PIZDC1308 2018 03 07 1.5 7.89 0.09 399.5 8.31 270 452 2.5 267 8.70 268 < 0.050 < 0.50 293 2.02 52.6 < 0.0050 < 0.0010 - < 0.0010 0.0039 - 2.13
Duplicate - - - - 8.33 271 472 1.8 289 11.0 304 < 0.050 < 0.50 289 2.10 55.5 0.0052 < 0.0010 - < 0.0010 0.0043 - 2.32

QA/QC RPD% * * * * < 1 0 4 * 8 23 13 * * 1 4 5 * * - * * - *
2018 06 13 6.3 7.17 0.18 659 8.47 366 611 < 1.0 363 0.13 362 < 0.050 1.96 154 5.53 < 5.0 0.181 < 0.0010 < 0.050 < 0.0010 0.0013 3.12 3.73
2018 08 29 6.5 7.38 0.50 626.7 7.99 342 614 1.3 417 1.35 367 < 0.050 1.30 183 5.00 19.9 0.0383 < 0.0010 0.100 0.0016 < 0.002 2.97 3.59
2018 11 27 4.0 7.28 0.12 481.2 8.26 333 560 5.1 322 14.1 339 < 0.050 0.88 208 5.10 125 < 0.0050 < 0.0010 0.229 < 0.0010 0.0048 2.36 2.45

LC_PIZDC1307 2018 03 07 1.1 8.25 0.19 302.9 8.30 194 398 2.0 240 8.62 236 < 0.050 < 0.50 536 < 0.30 89.7 < 0.0050 < 0.0010 - < 0.0010 0.10 - 2.22
2018 06 13 5.2 8.17 0.22 406.4 8.42 176 393 1.2 212 9.18 226 < 0.050 < 0.50 556 < 0.30 114 < 0.0050 < 0.0010 0.104 < 0.0010 0.011 1.81 2.12
2018 08 29 5.9 8.08 1.32 392.7 8.41 176 383 19.3 271 26.5 228 < 0.050 0.18 558 < 0.30 122 < 0.0050 < 0.0010 0.636 0.0010 0.035 3.95 2.36
2018 11 26 2.7 8.01 0.32 324.9 8.42 185 377 6.7 205 16.6 223 < 0.050 < 0.50 552 < 0.30 58.7 < 0.0050 < 0.0010 0.305 0.0011 0.021 2.52 2.59

Study Area 3
GH_POTW09 2018 03 13 10.8 7.49 2.39 704 8.19 407 745 1.2 472 3.33 250 < 0.25 6.59 770 165 26.1 < 0.025 < 0.0050 < 0.050 < 0.0010 < 0.0020 0.56 0.73

2018 06 04 7.7 7.73 7.2 708 7.94 383 775 1.4 512 1.26 248 < 0.25 8.56 900 177 22.0 0.027 < 0.0050 < 0.050 < 0.0010 < 0.0020 0.87 0.75
2018 09 17 7.1 7.43 1.81 695 8.43 1,100 723 < 1.0 476 1.02 217 < 0.050 6.47 778 165 47.5 0.0135 < 0.0010 0.085 < 0.0010 0.0029 < 0.50 < 0.50
2018 10 16 8.6 7.54 5.59 717 8.03 407 747 < 1.0 504 0.94 257 < 0.050 6.66 798 166 38.9 0.0263 < 0.0010 0.210 < 0.0010 < 0.0020 0.60 1.23

GH_POTW10 2018 03 06 6.6 7.69 5.94 676 8.02 385 742 2.5 507 11.8 207 < 0.050 5.20 819 193 71.3 0.591 0.0160 0.094 < 0.0010 0.0026 0.60 0.64
2018 06 11 10.8 7.49 2.39 704 8.20 426 726 1.1 515 10.4 225 < 0.050 5.68 968 198 69.8 0.269 0.0154 0.142 < 0.0010 0.0029 < 0.50 < 0.50
2018 08 29 8.0 8.00 7.17 675 8.03 395 711 < 1.0 502 8.62 211 < 0.050 5.43 857 188 87.1 0.295 0.0109 0.076 < 0.0010 < 0.0020 0.80 0.76
Duplicate - - - - 8.01 390 718 < 1.0 489 7.91 214 < 0.050 5.42 846 188 97.8 0.294 0.0111 0.084 < 0.0010 0.0024 0.56 0.60

QA/QC RPD% * * * * < 1 1 1 * 3 9 1 * < 1 1 0 12 < 1 2 * * * * *
2018 10 04 7.7 7.61 2.82 691 8.40 411 679 2.0 504 9.55 212 < 0.050 5.53 847 191 78.2 0.369 0.0109 0.165 < 0.0010 < 0.0020 < 0.50 < 0.50

GH_POTW15 2018 03 06 6.1 7.69 6.62 843 7.99 470 936 2.3 660 13.4 232 < 0.25 28.5 190 251 40.7 < 0.025 < 0.0050 0.065 < 0.0010 < 0.0020 1.08 0.99
2018 06 11 8.3 7.25 2.11 915 8.28 582 986 1.7 692 11.6 245 < 0.25 38.0 220 279 44.5 0.026 < 0.0050 0.078 < 0.0010 0.0017 0.98 0.97
2018 08 29 7.1 7.63 6.76 884 7.93 509 916 < 1.0 636 10.9 241 < 0.25 33.5 200 291 59.0 < 0.025 < 0.0050 < 0.050 < 0.0010 < 0.0020 1.18 1.20
2018 10 04 6.8 7.47 3.28 881 8.21 544 821 2.7 634 11.8 223 < 0.25 29.9 230 275 60.8 0.043 < 0.0050 0.129 < 0.0010 < 0.0020 0.90 0.66

GH_POTW17 2018 03 06 6.5 7.48 9.12 1,144 7.95 720 1,260 24.5 991 8.68 282 < 0.25 18.2 160 451 11.2 0.402 < 0.0050 0.061 < 0.0010 0.0170 0.93 1.03
Duplicate - - - - 7.89 708 1,280 15.5 987 15.8 286 < 0.25 18.1 150 447 17.7 0.377 < 0.0050 0.053 < 0.0010 0.0130 1.31 0.90

QA/QC RPD% * * * * 1 2 2 45 < 1 58 1 * 1 6 1 * 6 * * * 27 * *
2018 06 04 10.3 7.54 7.00 1,208 7.90 763 1,320 3.1 1,070 4.93 280 < 0.25 17.9 180 476 12.7 0.563 < 0.0050 0.174 < 0.0010 0.0054 1.10 0.97
Duplicate - - - - 7.87 765 1,320 3.6 1,050 3.80 278 < 0.25 18.4 180 492 12.9 0.582 < 0.005 0.192 < 0.0010 0.0039 1.07 0.98

QA/QC RPD% * * * * * * * * * * * * * * * * 3 * * * * *
2018 08 30 10.2 7.47 6.43 1,168 8.00 683 1,210 3.3 980 2.42 289 < 0.25 17.8 170 453 38.8 0.450 < 0.0050 0.075 < 0.0010 0.0055 1.35 1.31
2018 10 16 12.9 7.45 5.33 1,177 8.20 717 1,240 < 1.0 997 0.53 264 < 0.25 19.5 170 475 14.7 0.432 < 0.0050 0.142 < 0.0010 < 0.0020 1.23 1.41
Duplicate - - - - 8.18 756 1,230 1.1 976 0.80 258 < 0.25 19.1 160 469 21.1 0.752 < 0.0050 0.127 < 0.0010 < 0.0020 1.10 1.67

QA/QC RPD% * * * * < 1 5 1 * 2 41 2 * 2 6 1 * 54 * * * * * *

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Guideline/standard varies with hardness.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline.
RDL Denotes reported detection limit.

BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Inorganics, Nutrients and Organics in Groundwater

Field Parameters Physical Parameters Dissolved Inorganics Nutrients Organics
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Location (yyyy mm dd) oC pH mg/L µS/cm pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 600 400-1,507e n/a 1,900-24,500d 

(15oC assumed)
32.8 (max) 0.06-0.12f n/a n/a n/a n/a n/a

BCWQG Aquatic Life 
Long-Term Average (AW)b n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 150 n/a 128-309e 135-1,780d

(15oC assumed)
3 0.02-0.04f n/a n/a n/a n/a n/a

CSR Aquatic Life (AW)c n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000e 1,280-4,290e 1,310-18,500d 400 0.2-2f n/a n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 n/a 100 10 n/a n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 n/a 10 1 n/a n/a n/a n/a n/a
Study Area 3 (Cont'd)

GH_MW-RLP-1D 2018 03 06 4.3 8.01 3.0 411.5 8.34 217 405 4.7 224 45.2 216 < 0.050 0.42 1,680 0.68 < 5.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 0.0060 3.03 2.65
2018 05 31 7.9 8.2 4.16 365.1 8.14 219 400 4.9 218 44.2 202 < 0.050 < 0.50 1,930 0.67 < 20 < 0.0050 < 0.0010 < 0.050 0.0010 0.0069 6.60 6.73
2018 09 17 8.5 8.38 2.77 297.4 8.72 160 316 17.1 155 20.6 179 < 0.050 0.73 1,610 < 0.30 12.2 < 0.0050 < 0.0010 0.197 < 0.0010 0.0097 9.48 10.0
2018 11 29 5.7 8.88 4.66 252.4 8.38 158 280 9.7 153 10.2 147 < 0.050 0.82 1,580 < 0.30 27.2 < 0.0050 < 0.0010 < 0.050 0.0018 0.0029 15.9 15.8

Study Area 4
GH_MW-ERSC-1 2018 03 06 4.6 7.32 8.74 1,093 7.81 674 1,190 2.4 906 1.98 192 < 0.25 8.98 130 432 6.0 13.4 < 0.0050 0.304 0.0023 0.0086 1.35 1.68

2018 05 16 6.7 7.46 9.62 449.9 7.98 258 439 2.3 304 0.20 188 < 0.050 2.03 170 66.8 13.5 1.42 0.0011 < 0.050 < 0.0010 0.0074 2.13 2.20
Duplicate - - - - 8.00 248 442 1.2 300 0.47 195 < 0.050 2.03 170 66.8 17.1 1.40 < 0.0010 0.115 < 0.0010 0.0043 2.33 2.09

QA/QC RPD% * * * * < 1 4 1 * 1 * 4 * 0 0 0 * 1 * * * * * *
2018 09 12 9.1 7.11 7.91 558 8.09 330 598 1.4 371 0.45 328 < 0.050 1.14 175 17.7 11.8 0.0609 < 0.0010 0.062 0.0023 0.0081 2.36 2.41
2018 10 17 8.1 7.29 8.08 544 7.92 311 569 1.4 341 0.51 314 < 0.050 1.15 185 16.6 47.1 0.0383 0.0015 0.129 0.0045 0.0088 1.88 2.12
Duplicate - - - - 8.03 322 569 1.5 343 0.60 313 < 0.050 1.15 180 16.6 34.5 0.0437 0.0014 0.122 0.0044 0.0095 1.78 2.00

QA/QC RPD% * * * * 1 3 0 * 1 16 < 1 * 0 3 0 31 13 * * * 8 * *
GH_GA-MW-2 2018 03 21 4.6 7.28 1.31 894 7.97 556 1,010 3.3 727 0.86 213 < 0.25 7.46 100 272 < 5.0 16.1 < 0.0050 0.244 0.0027 0.0067 1.16 1.40

2018 05 17 6.4 7.39 0.75 797 8.13 477 806 10.0 562 5.42 208 < 0.050 7.61 142 226 < 5.0 3.70 0.101 0.281 0.0022 0.0147 1.53 1.47
2018 09 12 6.5 7.45 0.38 806 7.96 458 879 2.4 655 0.73 219 < 0.25 7.5 130 273 < 5.0 5.68 0.136 0.298 < 0.0010 0.0053 < 0.50 < 0.50
2018 11 26 4.2 7.47 1.02 829 8.18 539 881 1.4 595 1.28 216 < 0.25 7.1 140 265 19.7 4.80 0.144 0.208 0.0023 0.0025 0.51 1.33

GH_GA-MW-3 2018 03 07 4.8 7.54 0.11 538 8.36 232 576 7.1 328 34.8 287 < 0.050 6.06 728 27.4 367 < 0.0050 < 0.0010 0.382 < 0.0010 0.0201 0.54 1.31
2018 05 16 8.0 7.15 1.13 992 7.81 593 988 26.4 764 0.58 183 < 0.050 9.03 174 387 44.0 3.48 0.0800 0.436 < 0.0010 0.0128 2.96 3.24
2018 09 12 6.5 7.49 0.22 556 8.42 243 588 12.6 378 52.2 287 < 0.050 6.11 694 45.8 371 0.0087 0.0011 0.484 0.0293 0.0342 1.63 1.15
2018 11 26 4.5 7.56 1.20 551 8.49 255 579 2.6 290 39.8 292 < 0.050 6.39 750 30.9 334 0.0052 0.0011 0.391 0.0043 0.0058 < 0.50 < 0.50

GH_GA-MW-4 2018 03 21 4.7 7.59 6.56 380.1 8.08 231 434 < 1.0 248 < 0.10 174 < 0.050 3.95 206 45.7 < 5.0 0.523 < 0.0010 < 0.050 0.0014 < 0.0020 0.72 0.87
2018 05 17 7.1 7.58 6.82 450.8 8.36 258 465 < 1.0 267 < 0.10 191 < 0.050 3.47 206 61.6 < 5.0 1.74 < 0.0010 0.110 0.0011 0.0023 2.98 2.93
2018 08 27 9.3 7.65 4.80 375.9 8.22 200 368 < 1.0 199 0.15 188 < 0.050 2.36 197 36.7 15.4 0.848 < 0.0010 < 0.050 0.0016 < 0.0020 0.67 0.66
2018 11 21 6 7.88 4.79 370.7 8.32 212 416 < 1.0 212 0.21 185 < 0.050 3.93 203 37.1 8.2 0.838 < 0.0010 < 0.050 0.0024 < 0.0020 0.97 1.16

RG_DW-01-03 2018 02 26 6.1 7.84 9.09 300.5 8.22 200 358 < 1.0 216 < 0.10 159 < 0.050 0.79 155 33.0 < 5.0 0.441 < 0.0010 0.059 < 0.0010 < 0.0020 < 0.50 0.54
2018 04 30 6.6 7.75 11.20 328.5 8.51 182 378 < 1.0 220 < 0.10 158 < 0.050 0.88 149 34.4 < 5.0 0.591 < 0.0010 0.091 < 0.0010 0.0026 0.67 < 0.50
2018 09 25 6.3 7.74 - 366.2 8.30 185 370 < 1.0 222 0.20 160 < 0.050 1.02 162 38.5 < 5.0 0.782 < 0.0010 0.152 < 0.0010 < 0.0020 < 0.50 < 0.50
2018 11 26 5.57 7.25 11.23 351 8.28 188 343 < 1.0 169 0.35 156 < 0.050 0.82 155 35.4 17.5 0.670 < 0.0010 0.067 0.0010 < 0.0020 < 0.50 < 0.50

RG_DW-01-07 2018 02 26 6.7 7.21 7.43 676.0 8.03 458 761 < 1.0 489 0.18 375 < 0.25 9.08 < 100 66.9 < 5.0 0.838 < 0.0050 0.102 0.0016 0.0020 0.74 0.89
2018 04 30 6.5 7.04 9.19 835 7.95 502 825 < 1.0 575 0.17 300 < 0.25 44.5 < 100 57.3 < 5.0 0.987 < 0.0050 0.157 0.0012 0.0045 1.28 0.66
2018 09 25 6.6 7.14 7.4 797 7.96 430 779 1.1 476 0.23 386 < 0.25 3.81 < 100 63.7 < 5.0 0.712 < 0.0050 0.151 0.0013 < 0.0020 0.83 0.73
2018 11 26 6.89 6.49 15.97 775 8.00 450 746 < 1.0 410 1.08 386 < 0.050 3.85 93 67.4 14.3 0.733 < 0.0010 0.105 0.0022 < 0.0020 0.93 1.00

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Guideline/standard varies with hardness.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline.
RDL Denotes reported detection limit.

BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Inorganics, Nutrients and Organics in Groundwater

Field Parameters Physical Parameters Dissolved Inorganics Nutrients Organics
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Location (yyyy mm dd) oC pH mg/L µS/cm pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 600 400-1,507e n/a 1,900-24,500d 

(15oC assumed)
32.8 (max) 0.06-0.12f n/a n/a n/a n/a n/a

BCWQG Aquatic Life 
Long-Term Average (AW)b n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 150 n/a 128-309e 135-1,780d

(15oC assumed)
3 0.02-0.04f n/a n/a n/a n/a n/a

CSR Aquatic Life (AW)c n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000e 1,280-4,290e 1,310-18,500d 400 0.2-2f n/a n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 n/a 100 10 n/a n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 n/a 10 1 n/a n/a n/a n/a n/a
Study Area 5/6

LC_PIZP1101 2018 03 20 5.4 8.14 2.04 227.0 8.23 129 312 16.0 220 70.7 166 < 0.050 0.52 1,720 2.61 17.7 < 0.0050 < 0.0010 0.086 0.0074 0.085 1.07 0.88
2018 06 19 11.7 8.14 6.62 325.5 8.31 135 315 17.6 193 31.8 175 < 0.050 0.85 1,850 2.71 21.9 0.0083 < 0.0010 < 0.050 0.0073 0.050 0.76 0.55
2018 09 13 8.2 8.08 1.36 305.6 - 128 - - - - - - - - - - - - < 0.050 - - 1.36 0.65
2018 11 16 5.5 7.91 74.5 249.3 8.39 132 302 8.2 162 33.8 203 < 0.050 0.75 1,740 2.58 50.6 < 0.0050 < 0.0010 < 0.050 0.0085 0.046 0.56 0.51

Study Area 7
EV_GV3gw 2018 02 20 1.8 7.75 3.38 629 8.16 353 620 < 1.0 398 0.13 188 < 0.050 1.28 457 140 8.7 0.118 < 0.0010 < 0.050 0.0018 0.0024 < 0.50 0.65

2018 05 29 6.6 7.53 3.37 635 8.19 356 628 < 1.0 414 0.12 243 < 0.050 1.59 526 150 < 5.0 0.133 0.0014 < 0.050 0.0021 0.0159 < 0.50 < 0.50
2018 08 21 8.2 7.5 2.97 645 8.34 336 580 < 1.0 413 0.11 213 < 0.050 1.57 494 139 26.0 0.133 < 0.0010 0.104 < 0.0010 < 0.0020 < 0.50 < 0.50
2018 10 18 6.1 7.4 2.56 631 8.03 328 615 < 1.0 421 0.23 224 0.113 1.46 428 132 21.6 0.120 < 0.0010 < 0.050 0.0019 0.0029 < 0.50 < 0.50

RG_DW-02-20 2018 02 13 5.9 7.48 9.14 429 8.06 257 476 1.2 300 2.95 168 < 0.050 2.65 195 75.4 < 5.0 2.73 < 0.0010 0.155 < 0.0010 < 0.0020 0.53 0.74
Duplicate - - - - 8.00 261 474 1.1 298 3.93 167 < 0.050 2.65 195 75.6 < 5.0 2.74 < 0.001 0.152 < 0.0010 < 0.0020 < 0.50 0.50

* * * * 1 2 < 1 * 1 28 1 * 0 0 < 1 * * * * * * *
2018 04 25 6.1 7.54 8.97 495.4 8.20 250 491 < 1.0 305 0.57 172 < 0.050 3.07 200 78.9 < 5.0 2.97 < 0.0010 0.157 < 0.0010 < 0.0020 0.59 0.59
2018 09 26 7.5 7.39 8.32 446.1 8.03 226 439 < 1.0 274 0.77 175 < 0.050 1.67 211 58.9 < 5.0 2.08 < 0.0010 0.193 0.0011 < 0.0020 < 0.50 < 0.50
2018 11 26 6.76 7.43 8.80 412 8.21 232 439 < 1.0 236 1.10 171 < 0.050 1.95 206 63.9 15.8 2.37 < 0.0010 0.288 0.0012 < 0.0020 < 0.50 < 0.50

Study Area 8
EV_LSgw 2018 02 15 5.6 7.47 0.35 951 8.01 547 973 9.8 565 17.4 508 < 0.050 9.09 197 77.1 169 0.0060 < 0.0010 0.159 < 0.0010 0.0379 3.05 2.90

2018 05 10 8.8 7.22 0.3 1,034 8.36 563 951 6.7 577 22.1 512 0.050 8.00 251 78.1 157 < 0.0050 0.0013 0.315 < 0.0010 0.0431 3.20 3.39
2018 09 06 12.4 7.14 0.15 1,147 8.34 619 954 8.6 586 44.1 474 < 0.25 9.2 330 70.0 217 < 0.025 < 0.0050 0.214 0.0010 0.0387 2.65 2.73
2018 10 09 11.6 7.29 0.39 1,063 8.27 574 862 12.3 598 40.8 460 < 0.25 9.0 290 71.0 234 0.078 < 0.0050 0.331 < 0.0010 0.0452 3.77 2.81

EV_OCgw** 2018 02 21 4.91 7.7 1.34 451 8.03 145 473 11.2 284 9.01 177 < 0.050 1.69 1,200 62.3 61.4 0.0207 0.0021 0.237 0.0070 0.0237 < 0.50 < 0.50
Duplicate - - - - 8.02 143 465 8.4 286 5.39 201 < 0.050 1.71 1,200 60.4 61.1 0.0284 < 0.0010 0.074 0.0068 0.0226 < 0.50 < 0.50

QA/QC RPD% * * * * < 1 1 2 29 1 50 13 * 1 0 3 < 1 * * * 3 5 * *
2018 05 15 9.47 7.28 0.53 477 8.41 146 467 1.7 288 1.59 181 < 0.050 2.10 1,280 62.9 50.6 0.0114 0.0031 < 0.050 0.0043 0.0133 0.50 0.85
Duplicate - - - - 8.54 149 455 < 1.0 298 0.92 183 < 0.050 2.10 1,280 60.3 42.7 0.0336 0.0027 < 0.050 0.0053 0.0117 < 0.50 0.73

QA/QC RPD% * * * * 2 2 3 * 3 53 1 * 0 0 4 17 * * * * 13 * *
2018 08 20 10.4 7.83 0.35 502 8.57 154 486 4.7 294 2.95 200 < 0.050 2.11 1,260 71.5 74.8 < 0.0050 0.0015 0.123 0.0093 0.0191 0.62 0.64
Duplicate - - - - 8.35 154 471 3.9 308 2.44 195 < 0.050 2.20 1,310 70.5 72.0 < 0.0050 < 0.0010 0.142 0.0089 0.0194 0.53 0.54

QA/QC RPD% * * * * 3 0 3 * 5 19 3 * 4 4 1 4 * * * 4 2 * *
2018 10 17 8.6 7.96 0.21 747.2 8.04 149 440 < 1.0 278 2.17 206 0.064 2.10 1,160 64.5 86.3 < 0.0050 0.0014 0.149 0.0083 0.0210 < 0.50 < 0.50
Duplicate - - - - 8.31 149 482 1.1 281 2.35 192 0.070 2.19 1,150 65.1 88.4 0.0114 0.0015 0.124 0.0084 0.0212 < 0.50 < 0.50

QA/QC RPD% * * * * 3 0 9 * 1 8 7 * 4 1 1 2 * * * 1 1 * *
Study Area 9

EV_BCgw 2018 02 15 5.9 7.44 2.83 1,010 7.81 582 1,040 1.8 788 1.10 271 < 0.050 9.46 102 311 < 5.0 8.25 0.0131 < 0.050 0.0035 0.0035 0.77 0.74
Duplicate - - - - 7.81 572 1,040 1.4 771 0.67 270 < 0.050 9.38 106 311 5.4 8.23 0.0059 0.088 0.0035 0.0035 < 0.50 < 0.50

QA/QC RPD% * * * * 0 2 0 * 2 49 < 1 * 1 4 0 * < 1 76 * * * * *
2018 05 09 6.9 7.24 2.31 989 8.24 546 990 7.7 740 2.18 204 < 0.050 9.14 154 289 < 5.0 7.46 < 0.0010 0.439 0.0041 0.0108 1.06 1.07
2018 08 21 6.8 7.27 2.69 937 8.17 491 781 4.9 675 1.01 145 < 0.25 7.99 160 287 10.0 6.17 < 0.0050 0.336 0.0010 0.0070 0.70 0.75
2018 10 24 5.6 7.3 2.73 870 7.89 493 832 3.4 608 2.64 217 0.146 7.04 136 253 13.1 4.98 < 0.0010 0.275 0.0021 0.0071 1.34 1.40

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Guideline/standard varies with hardness.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline.
RDL Denotes reported detection limit.

BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Inorganics, Nutrients and Organics in Groundwater

Field Parameters Physical Parameters Dissolved Inorganics Nutrients Organics
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Location (yyyy mm dd) oC pH mg/L µS/cm pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 600 400-1,507e n/a 1,900-24,500d 

(15oC assumed)
32.8 (max) 0.06-0.12f n/a n/a n/a n/a n/a

BCWQG Aquatic Life 
Long-Term Average (AW)b n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 150 n/a 128-309e 135-1,780d

(15oC assumed)
3 0.02-0.04f n/a n/a n/a n/a n/a

CSR Aquatic Life (AW)c n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000e 1,280-4,290e 1,310-18,500d 400 0.2-2f n/a n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 n/a 100 10 n/a n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 n/a 10 1 n/a n/a n/a n/a n/a
Study Area 9 (Cont'd)

EV_MCgwS 2018 03 08 2.7 7.29 0.65 852 8.12 366 792 5.8 513 22.3 250 0.206 40.8 259 109 126 < 0.0050 < 0.0010 0.121 < 0.0010 0.0039 1.17 1.59
2018 05 10 7.2 7.28 0.33 898 7.98 391 819 6.7 516 29.5 266 0.158 38.4 385 134 143 < 0.0050 0.0016 0.316 < 0.0010 0.0039 1.24 1.30
2018 08 20 9.7 7.1 0.53 865 8.28 388 820 4.3 532 13.5 256 0.171 39.2 446 135 171 0.0613 < 0.0010 0.249 < 0.0010 0.0054 1.52 1.42
2018 10 17 7.9 7.35 0.34 866 7.91 367 801 9.0 527 18.5 271 0.257 42.6 446 161 180 0.104 0.0069 0.305 < 0.0010 0.0136 2.47 2.15

EV_MCgwD 2018 03 08 2.8 8.23 14.28 535 8.41 239 533 34.0 321 25.8 233 0.077 6.49 873 47.1 14.2 0.102 0.0045 0.219 < 0.0010 0.0433 2.38 1.91
2018 05 10 10.8 7.56 10.71 583 8.40 243 595 599 377 410 259 < 0.050 3.24 1,130 85.1 126 0.0671 0.0054 0.634 0.0092 0.583 < 2.5 1.32
2018 08 20 12.1 7.36 6.20 606 8.43 230 570 184 376 155 244 < 0.050 4.57 1,060 69.6 112 0.131 0.0036 0.524 0.0051 0.351 < 5.0 1.65
2018 10 17 6.6 7.46 3.22 574 8.07 240 540 156 349 103 259 0.082 3.67 998 69.3 76.2 0.0794 0.0043 0.394 0.0051 0.225 1.82 2.17

EV_BRgw 2018 02 14 7.2 7.4 4.18 1,225 8.08 683 1,260 < 1.0 934 0.33 315 0.412 43.2 96 346 9.2 4.90 < 0.0010 < 0.10 0.0020 0.0019 0.69 0.57
2018 05 02 7.4 7.29 3.97 1,120 8.32 672 1,110 1.2 808 0.32 227 < 0.25 31.1 180 379 9.8 4.54 0.0458 0.192 < 0.0010 - 0.74 0.76
2018 08 21 8 7.09 2.47 1,263 8.14 693 1,010 1.7 931 0.17 162 < 0.25 22.2 140 396 46.6 9.20 0.0123 0.394 < 0.0010 0.0036 0.90 0.75
2018 10 16 8.9 7.12 1.23 1,232 8.10 678 1,180 6.7 872 4.16 211 0.141 21.5 128 382 10.7 7.10 0.0154 < 0.050 0.0050 0.0082 0.57 0.61

EV_RCgw 2018 02 14 21.8 7.43 6.97 2,353 8.06 1,570 2,420 < 1.0 2,120 0.11 308 < 0.25 10.5 < 100 1,140 8.6 35.0 0.103 < 0.10 0.0028 0.0033 1.08 0.83
2018 05 02 21.1 7.49 6.86 2,377 8.46 1,640 2,330 1.2 2,150 0.11 271 < 0.25 15.8 200 1,240 8.3 37.6 0.0158 0.578 < 0.0010 - 1.69 1.68
2018 08 21 21.1 7.20 6.45 2,410 8.15 1,570 1,980 < 1.0 2,120 1.68 180 < 1.0 9.9 < 400 1,150 9.4 36.5 < 0.020 0.555 < 0.0010 0.0032 1.57 1.62
2018 10 16 10.3 6.90 4.30 2,418 8.23 1,550 2,360 2.9 2,060 < 0.10 247 0.34 14.6 200 1,190 9.8 36.5 < 0.0050 0.603 0.0062 0.0074 1.11 1.15

EV_WH50gw 2018 02 14 5.8 7.97 9.25 564 8.04 282 563 6.2 361 13.7 219 < 0.050 2.36 98 114 7.9 1.87 < 0.0010 0.088 0.0038 0.0149 0.74 0.68
2018 05 02 4.5 7.88 9.26 459.9 8.45 259 472 3.2 288 4.27 151 < 0.050 3.41 147 90.6 10.4 1.29 0.0011 0.128 0.0041 - 1.08 1.05
2018 08 21 9.3 7.67 3.63 614 8.38 319 549 7.9 383 12.0 163 0.060 3.39 158 150 12.8 2.89 < 0.0010 0.267 < 0.0010 0.0135 1.16 1.13
2018 10 16 10.9 7.81 4.89 634 8.45 326 626 2.0 405 2.81 182 0.203 3.44 158 154 10.4 2.35 < 0.0010 0.295 0.0059 0.0178 0.91 1.03

RG_DW-03-01 2018 02 26 7.9 7.20 1.27 701 8.05 451 787 1.9 500 1.71 344 < 0.25 36.5 170 65.4 < 5.0 0.053 < 0.0050 < 0.050 < 0.0010 < 0.0020 0.94 1.03
2018 04 23 8.2 7.20 6.56 837 8.09 418 819 1.5 498 1.53 349 < 0.25 40.3 190 65.7 < 5.0 0.080 < 0.0050 < 0.050 < 0.0010 < 0.0020 0.97 1.04
2018 09 27 7.9 7.01 1.64 836 7.53 448 808 1.0 508 1.13 328 < 0.25 37.7 180 61.4 < 5.0 0.090 < 0.0050 < 0.050 0.0010 < 0.0020 0.90 0.84
2018 11 27 7.93 7.08 3.68 824 7.96 442 794 < 1.0 488 1.13 346 0.162 38.6 181 59.9 < 5.0 0.104 < 0.0010 0.052 0.0014 0.0051 1.08 1.02

Study Area 10
EV_ECgw 2018 02 20 1.20 7.57 1.87 412.30 8.19 177 411 1,050 324 823 191 < 0.050 0.90 764 25.1 184 0.112 0.0066 1.01 0.0129 1.15 19 2.84

2018 05 10 5.40 7.57 2.12 410.30 8.36 157 394 233 261 179 194 < 0.050 0.57 840 24.9 111 0.147 0.0101 0.314 0.0130 0.189 < 2.5 0.85
2018 09 19 13.05 7.17 3.35 435.00 8.06 178 418 20.3 306 21.8 203 < 0.050 0.99 850 26.7 109 0.131 0.0100 0.588 0.0076 0.0260 2.29 2.63
2018 10 24 6.8 7.53 2.15 410.6 8.40 178 404 100 245 68.3 230 < 0.050 0.56 910 25.0 126 0.127 0.0091 0.279 0.0218 0.108 4.9 1.95

Study Area 11
CM_MW1-OB 2018 03 22 2.4 7.28 3.52 1,067 8.08 547 1,090 1.1 697 0.56 261 0.266 44.5 63 272 < 5.0 0.726 < 0.0010 0.274 0.0016 0.0033 0.70 < 0.50

2018 06 27 11.2 7.20 5.84 557.4 8.26 559 1,140 < 1.0 817 0.13 276 0.38 56.7 < 100 293 < 5.0 0.538 < 0.0050 < 0.050 0.0033 0.0025 1.20 2.58
2018 09 19 9.37 7.27 9.22 1,392 7.87 628 1,430 < 1.0 956 0.35 306 0.29 147 110 322 44.5 0.489 < 0.0050 0.130 0.0020 0.0024 1.23 1.16
Duplicate - - - - 7.88 643 1,420 < 1.0 975 0.35 302 0.29 147 < 100 324 27.5 0.520 < 0.0050 0.106 0.0020 0.0052 1.12 1.33

QA/QC RPD% * * * * < 1 2 1 * 2 * 1 0 0 * 1 47 6 * * * * * *
2018 11 21 4.4 7.11 8.21 1,536 8.17 588 1,560 1.0 919 0.33 286 0.30 191 110 264 < 5.0 0.707 < 0.0050 0.170 < 0.0010 < 0.0020 0.77 0.82

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Guideline/standard varies with hardness.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline.
RDL Denotes reported detection limit.

BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Inorganics, Nutrients and Organics in Groundwater

Field Parameters Physical Parameters Dissolved Inorganics Nutrients Organics

Sample Sample Date Te
m

pe
ra

tu
re

pH
 (f

ie
ld

)

D
is

so
lv

ed
 O

xy
ge

n

C
on

du
ct

iv
ity

pH H
ar

dn
es

s

C
on

du
ct

iv
ity

To
ta

l S
us

pe
nd

ed
 S

ol
id

s

To
ta

l D
is

so
lv

ed
 S

ol
id

s

Tu
rb

id
ity

To
ta

l A
lk

al
in

ity

B
ro

m
id

e

C
hl

or
id

e

Fl
uo

rid
e

Su
lp

ha
te

A
m

m
on

ia
 N

itr
og

en

N
itr

at
e 

N
itr

og
en

N
itr

ite
 N

itr
og

en

K
je

ld
ah

l N
itr

og
en

-N

O
rt

ho
-P

ho
sp

ha
te

To
ta

l P
ho

sp
ho

ro
us

 a
s 

P

To
ta

l O
rg

an
ic

 C
ar

bo
n

D
is

so
lv

ed
 O

rg
an

ic
 C

ar
bo

n

Location (yyyy mm dd) oC pH mg/L µS/cm pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 600 400-1,507e n/a 1,900-24,500d 

(15oC assumed)
32.8 (max) 0.06-0.12f n/a n/a n/a n/a n/a

BCWQG Aquatic Life 
Long-Term Average (AW)b n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 150 n/a 128-309e 135-1,780d

(15oC assumed)
3 0.02-0.04f n/a n/a n/a n/a n/a

CSR Aquatic Life (AW)c n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000e 1,280-4,290e 1,310-18,500d 400 0.2-2f n/a n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 n/a 100 10 n/a n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 n/a 10 1 n/a n/a n/a n/a n/a
Study Area 11 (Cont'd)

CM_MW1-SH 2018 03 22 3.06 8.07 2.68 1,177 8.39 124 1,180 < 1.0 601 2.60 196 1.02 240 844 15.2 45.0 < 0.0050 < 0.0010 0.077 0.0041 0.0121 0.92 1.04
Duplicate - - - - 8.35 124 1,110 < 1.0 560 3.00 200 0.892 215 765 15.3 51.2 < 0.0050 < 0.0010 0.093 0.0023 0.0141 0.74 0.84

QA/QC RPD% * * * * < 1 0 6 * 7 14 2 13 11 10 1 13 * * * * 15 * *
2018 06 27 8.1 7.91 0.02 1,028 8.43 123 1,060 3.4 564 6.43 198 0.84 206 600 12.0 52.8 < 0.025 < 0.0050 < 0.050 0.0027 0.0125 0.93 0.99
2018 09 19 6.9 7.99 0.23 1,048 7.91 107 1,050 7.1 548 14.4 220 0.80 217 920 16.1 73.9 0.041 < 0.0050 0.090 0.0028 0.0238 1.34 1.56
2018 11 21 4.2 8.27 0.20 1,175 8.42 104 1,150 1.4 547 3.00 230 0.92 226 980 11.5 41.6 < 0.025 < 0.0050 0.075 0.0044 0.0073 0.75 0.86
Duplicate - - - - 8.43 106 1,010 1.7 465 3.83 228 0.71 181 830 10.8 57.3 < 0.025 < 0.0050 0.095 0.0026 0.0301 0.91 0.89

QA/QC RPD% * * * * < 1 2 13 * 16 24 1 26 22 17 6 32 * * * * 122 * *
CM_MW1-DP 2018 03 22 4.93 7.85 4.30 1,262 8.37 146 1,310 6.5 715 13.0 335 0.875 218 156 1.84 590 < 0.0050 < 0.0010 0.690 < 0.0010 0.0167 1.86 1.22

2018 06 27 8.2 7.87 0.84 1,312 8.48 150 1,350 6.4 743 7.17 357 0.91 229 150 < 1.5 610 0.058 < 0.0050 0.50 0.0096 0.0160 0.94 0.99
Duplicate - - - - 8.52 153 1,320 5.0 751 5.93 342 0.93 231 150 < 1.5 610 0.035 < 0.0050 0.627 0.0158 0.0242 1.05 1.02

QA/QC RPD% * * * * < 1 2 2 25 1 19 4 2 1 0 * 0 49 * 23 49 41 * *
2018 09 19 6.2 7.88 1.68 1,210 8.14 147 1,290 139 706 96.0 387 0.86 227 230 4.5 600 0.084 < 0.0050 0.795 0.0066 0.194 < 10 1.98
2018 11 21 4.4 7.77 1.85 1,358 8.43 141 1,320 20.7 657 16.1 349 0.77 210 240 2.0 630 < 0.025 0.0065 0.728 0.0076 0.0612 1.88 2.11

Study Area 12
EV_ER1gwS 2018 02 21 2.25 7.46 9.02 548 7.82 277 577 < 1.0 355 0.17 252 < 0.050 10.4 122 82.2 7.7 2.08 < 0.0010 0.54 0.0026 0.0039 < 0.50 < 0.50

2018 05 16 7.76 7.47 8.38 583 7.95 268 512 < 1.0 379 0.12 209 < 0.050 17.5 170 77.7 < 5.0 1.89 < 0.0010 < 0.20 < 0.0010 0.0022 < 0.50 < 0.50
2018 09 18 11.4 7.61 7.15 444 8.07 244 459 < 1.0 308 0.21 167 < 0.050 2.84 221 74.5 < 5.0 1.97 < 0.0010 0.389 0.0018 < 0.0020 0.72 0.77
2018 10 09 9.1 7.82 8.23 462.1 8.38 233 453 < 1.0 290 0.18 175 < 0.050 3.31 207 71.2 < 5.0 1.85 < 0.0010 0.057 0.0033 0.0030 < 0.50 < 0.50

EV_ER1gwD 2018 02 21 1.1 7.64 9.08 476 7.89 247 507 45.8 326 22.8 182 < 0.050 3.83 164 75.3 7.5 1.93 < 0.0010 0.40 0.0030 0.0791 < 0.50 < 0.50
2018 05 16 6.67 8.01 12.77 462 8.16 228 418 567 293 195 225 < 0.050 4.67 201 54.4 6.0 1.44 < 0.0010 0.75 0.0015 0.917 3.12 0.59
2018 09 18 13.12 7.39 4.71 462 8.20 233 449 8.2 279 7.43 214 < 0.050 5.73 261 34.8 9.8 0.704 < 0.0010 0.352 < 0.0010 0.0088 1.82 1.75
2018 10 09 8.5 7.88 6.9 458.3 8.16 229 408 21.6 268 9.61 175 < 0.050 5.14 243 40.7 27.2 0.937 < 0.0010 0.081 0.0018 0.0260 0.66 < 0.50

RG_DW-03-04 2018 02 26 7.8 7.51 7.94 486.4 8.11 306 552 < 1.0 373 0.32 174 < 0.050 8.38 155 114 < 5.0 2.31 < 0.0010 0.179 0.0027 0.0028 0.79 0.66
2018 04 30 6.7 7.62 7.93 575.0 8.41 335 637 < 1.0 424 0.11 179 < 0.050 15.3 136 122 < 5.0 2.24 < 0.0010 0.183 0.0024 0.0048 0.82 0.64
2018 09 27 5.8 7.23 6.24 596.8 7.90 318 572 < 1.0 403 < 0.10 180 0.078 7.29 161 124 < 5.0 2.10 < 0.0010 0.145 0.0029 0.0024 0.59 < 0.50
2018 11 27 7.11 7.17 8.14 583 8.12 316 577 < 1.0 371 0.21 187 0.129 7.07 153 122 17.9 1.81 < 0.0010 0.173 0.0034 0.0025 0.56 0.60

Field Blank
CM_MW3-SH 2018 09 20 - - - - 5.39 < 0.50 < 2.0 < 1.0 < 10 0.23 < 1.0 < 0.050 < 0.50 < 20 < 0.30 15.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 < 0.50
CM_MW3-DP 2018 06 25 - - - - 5.45 < 0.50 < 1.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 7.3 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 < 0.50
CM_MW3-DP 2018 11 15 - - - - 5.47 164 < 2.0 < 1.0 < 10 0.17 < 1.0 < 0.050 < 0.50 < 20 < 0.30 16.1 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 < 0.50
FR_09-01-B 2018 12 13 - - - - 5.68 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 616 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 < 0.50
GH_MW-PC 2018 08 20 - - - - 5.82 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.10 < 20 < 0.30 271 < 0.0050 < 0.0010 0.319 0.0011 < 0.0020 < 0.50 < 0.50

GH_POTW10 2018 08 29 - - - - 5.71 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.10 < 20 < 0.30 108 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 < 0.50
GH_POTW17 2018 03 06 - - - - 5.50 < 0.50 < 2.0 < 1.0 < 3.0 < 0.10 < 1.0 < 0.050 < 0.10 < 20 < 0.30 < 5.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 < 0.50
GH_POTW17 2018 06 04 - - - - 5.35 < 0.50 < 2.0 < 1.0 < 3.0 < 0.10 < 1.0 < 0.050 < 0.10 < 20 < 0.30 < 5.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 < 0.50
GH_POTW17 2018 10 16 - - - - 5.73 < 0.5 < 2 < 1 < 10 0.13 < 1 < 0.05 < 0.5 < 20 < 0.3 16.3 < 0.005 < 0.001 0.093 0.0013 < 0.002 < 0.5 < 0.5

GH_MW-ERSC-1 2018 05 16 - - - - 5.41 < 0.50 < 2.0 < 1.0 < 10 0.20 < 1.0 < 0.050 < 0.50 < 20 < 0.30 < 5.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 < 0.50
GH_MW-ERSC-1 2018 03 06 - - - - 5.35 < 0.50 < 2.0 < 1.0 < 3.0 < 0.10 < 1.0 < 0.050 < 0.10 < 20 < 0.30 < 5.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 1.51
GH_MW-ERSC-1 2018 10 17 - - - - 5.66 < 0.5 < 2 < 1 < 10 < 0.1 < 1 < 0.05 < 0.5 < 20 < 0.3 41.5 < 0.005 0.0011 0.135 0.001 0.0032 < 0.5 < 0.5

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Guideline/standard varies with hardness.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline.
RDL Denotes reported detection limit.

BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Inorganics, Nutrients and Organics in Groundwater

Field Parameters Physical Parameters Dissolved Inorganics Nutrients Organics

Sample Sample Date Te
m

pe
ra

tu
re

pH
 (f

ie
ld

)

D
is

so
lv

ed
 O

xy
ge

n

C
on

du
ct

iv
ity

pH H
ar

dn
es

s

C
on

du
ct

iv
ity

To
ta

l S
us

pe
nd

ed
 S

ol
id

s

To
ta

l D
is

so
lv

ed
 S

ol
id

s

Tu
rb

id
ity

To
ta

l A
lk

al
in

ity

B
ro

m
id

e

C
hl

or
id

e

Fl
uo

rid
e

Su
lp

ha
te

A
m

m
on

ia
 N

itr
og

en

N
itr

at
e 

N
itr

og
en

N
itr

ite
 N

itr
og

en

K
je

ld
ah

l N
itr

og
en

-N

O
rt

ho
-P

ho
sp

ha
te

To
ta

l P
ho

sp
ho

ro
us

 a
s 

P

To
ta

l O
rg

an
ic

 C
ar

bo
n

D
is

so
lv

ed
 O

rg
an

ic
 C

ar
bo

n

Location (yyyy mm dd) oC pH mg/L µS/cm pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 600 400-1,507e n/a 1,900-24,500d 

(15oC assumed)
32.8 (max) 0.06-0.12f n/a n/a n/a n/a n/a

BCWQG Aquatic Life 
Long-Term Average (AW)b n/a 6.5 - 9 n/a n/a 6.5 - 9 n/a n/a n/a n/a n/a n/a n/a 150 n/a 128-309e 135-1,780d

(15oC assumed)
3 0.02-0.04f n/a n/a n/a n/a n/a

CSR Aquatic Life (AW)c n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000e 1,280-4,290e 1,310-18,500d 400 0.2-2f n/a n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 n/a 100 10 n/a n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 n/a 10 1 n/a n/a n/a n/a n/a
Field Blank (Cont'd)

LC_PIZP1101 2018 06 19 - - - - 5.36 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 340 < 0.0050 < 0.0010 0.198 < 0.0010 <0.0010 < 0.50 < 0.50
RG_DW-02-20 2018 02 13 - - - - 5.43 < 0.5 < 2 < 1 < 3 0.12 < 1 < 0.05 < 0.1 < 20 < 0.3 < 5 < 0.005 < 0.001 < 0.05 < 0.001 < 0.002 < 0.5 < 0.5

EV_OCgw 2018 02 21 - - - - 5.44 < 0.50 < 2.0 < 1.0 < 10 < 0.10 1.0 < 0.050 < 0.50 < 20 < 0.30 8.4 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 < 0.50
EV_OCgw 2018 05 15 - - - - 5.63 < 0.50 < 2.0 < 1.0 < 10 0.29 < 1.0 < 0.050 < 0.50 < 20 < 0.30 < 5.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 < 0.50
EV_OCgw 2018 08 20 - - - - 5.82 < 0.50 < 2.0 < 1.0 < 10 < 0.10 1.0 < 0.050 < 0.50 < 20 < 0.30 7.3 0.0067 < 0.0010 0.083 < 0.0010 < 0.0020 < 0.50 < 0.50
EV_OCgw 2018 10 17 - - - - 5.68 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 28.5 < 0.0050 < 0.0010 0.052 0.0014 0.0029 < 0.50 < 0.50
EV_BCgw 2018 02 15 - - - - 5.45 < 0.50 < 2.0 < 1.0 < 10 0.18 < 1.0 < 0.050 < 0.50 < 20 < 0.30 < 5.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 < 0.50

RG_DW-03-01 2018 09 27 - - - - 5.84 < 0.50 < 2.0 < 1.0 < 3.0 < 0.10 < 1.0 < 0.050 < 0.10 < 20 < 0.30 5.9 < 0.0050 < 0.0010 < 0.050 0.0010 < 0.0020 < 0.50 0.58
CM_MW1-OB 2018 09 19 - - - - 5.56 < 0.50 < 2.0 < 1.0 < 10 0.13 < 1.0 < 0.050 < 0.50 < 20 < 0.30 26.8 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 < 0.50
CM_MW1-SH 2018 03 22 - - - - 5.92 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 8.1 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 < 0.50
CM_MW1-SH 2018 11 21 - - - - 5.53 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 < 5.0 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.50 < 0.50
CM_MW1-DP 2018 06 27 - - - - 5.94 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 < 5.0 < 0.0050 < 0.0010 0.698 < 0.0010 < 0.0010 < 0.50 < 0.50

Trip Blank
LC_PIZP1101 2018 03 20 - - - - 5.44 < 0.50 < 2.0 < 1.0 < 10 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 6.8 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 -
LC_PIZP1101 2018 06 19 - - - - 5.38 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 232 < 0.0050 < 0.0010 0.081 0.0022 < 0.0010 < 0.50 < 0.50
RG_DW-02-20 2018 02 13 - - - - 5.47 < 0.5 < 2 < 1 < 3 < 0.1 < 1 < 0.05 < 0.1 < 20 < 0.3 < 5 < 0.005 < 0.001 < 0.05 < 0.001 < 0.002 < 0.5 -

EV_BCgw 2018 02 15 - - - - 5.42 < 0.50 < 2.0 < 1.0 < 10 < 0.10 1.0 < 0.050 < 0.50 < 20 < 0.30 25.2 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 -
EV_OCgw 2018 02 21 - - - - 5.40 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 21.3 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 -
EV_OCgw 2018 05 15 - - - - 5.64 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 8.1 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.50 < 0.50
EV_OCgw 2018 08 20 - - - - 5.85 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 94.1 < 0.0050 < 0.0010 0.103 < 0.0010 < 0.0020 < 0.50 -
EV_OCgw 2018 10 17 - - - - 5.63 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 0.050 < 0.50 < 20 < 0.30 17.1 < 0.0050 < 0.0010 0.102 0.0011 0.0026 < 0.50 -

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Guideline/standard varies with hardness.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline.
RDL Denotes reported detection limit.

BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 5: Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Metals in Groundwater

Dissolved Metals
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a 28.7-100d n/a 5 n/a n/a n/a n/a 0.038-0.918f n/a n/a 110 3.2-16.5f 350 

(max) 3-141f n/a n/a 815-2,237f 0.02i 2,000 n/a n/a n/a 0.1-3f n/a n/a n/a n/a n/a n/a n/a 33-81f

BCWQG Aquatic Life 
Long-Term Average (AW)b 9.6-50d 9 n/a 1,000 0.13 n/a 1,200 0.0176-0.291f n/a 1 (Cr(+6)) 4 2-6.2f n/a 3-8.8f n/a n/a 767-1,283f n/a 1,000 25-133f n/a 2 0.05-1.5f n/a n/a 0.8 n/a n/a 8.5 n/a 7.5-55.5f

CSR Aquatic Life (AW)c n/a 90 50 10,000 1.5 n/a 12,000 0.5-4f n/a 10g 40 20-90f n/a 40-160f n/a n/a n/a 0.25 10,000 250-1,500f n/a 20 0.5-15f n/a n/a 3 n/a 1,000 85 n/a 75-2,400f

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5g 50 200 5,000 200 2,500 n/a 200 1 10-30j 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50g 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50g 20h 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Background

FR_HMW5 2018 06 06 7.3 < 0.10 < 0.10 223 < 0.020 < 0.050 38 < 0.0050 42.0 < 0.10 < 0.10 < 0.50 < 10 < 0.050 177 20.9 51.2 < 0.00050 < 0.050 < 0.50 0.751 0.345 < 0.010 11.4 398 < 0.010 < 0.10 < 10 0.021 < 0.50 < 1.0
2018 07 18 6.2 < 0.10 < 0.10 192 < 0.020 < 0.050 35 < 0.0050 39.8 < 0.10 < 0.10 < 0.50 < 10 < 0.050 160 19.3 46.9 < 0.00050 < 0.050 < 0.50 0.689 2.27 < 0.010 9.57 360 < 0.010 < 0.10 < 10 0.023 < 0.50 < 1.0
2018 12 18 5.8 < 0.10 < 0.10 220 < 0.020 < 0.050 44 < 0.0050 42.4 < 0.10 < 0.10 < 0.50 15 < 0.050 176 20.9 49.4 < 0.00050 < 0.050 < 0.50 0.735 0.318 < 0.010 12.1 383 < 0.010 < 0.10 < 10 0.021 < 0.50 < 1.0

CM_MW3-SH 2018 03 27 < 3.0 < 0.10 0.12 82.7 < 0.020 < 0.050 28 0.0106 45.3 < 0.30 < 0.10 4.74 < 10 0.242 11.6 11.4 27.0 < 0.0050 1.39 0.59 0.794 0.275 < 0.010 5.95 260 < 0.010 < 0.10 < 10 0.253 < 0.50 50.4
2018 06 25 < 3.0 < 0.10 0.10 84.6 < 0.020 < 0.050 19 0.0062 49.5 0.28 < 0.10 2.03 < 10 0.103 7.4 11.9 2.94 < 0.0050 1.02 0.68 0.678 0.219 < 0.010 4.14 278 < 0.010 < 0.10 < 10 0.211 < 0.50 27.7
2018 09 20 < 3.0 < 0.10 0.10 86.6 < 0.020 < 0.050 23 0.0081 50.1 0.23 < 0.10 1.31 < 10 0.075 9.0 11.6 5.69 < 0.0050 0.907 < 0.50 0.712 0.286 < 0.010 4.02 267 < 0.010 < 0.10 < 10 0.222 < 0.50 16.9
Duplicate < 3.0 < 0.10 0.11 87.3 < 0.020 < 0.050 22 0.0086 50.5 0.23 < 0.10 1.32 < 10 0.076 8.2 12.1 5.78 < 0.0050 0.943 < 0.50 0.722 0.269 < 0.010 4.07 271 < 0.010 < 0.10 < 10 0.225 < 0.50 17.1

QA/QC RPD% * * * 1 * * * * 1 * * * * * 9 4 2 * 4 * 1 6 * 1 1 * * * 1 * 1
2018 11 15 < 3.0 < 0.10 0.11 85.2 < 0.020 < 0.050 22 0.0100 48.3 0.21 < 0.10 2.06 < 10 0.151 8.3 11.6 11.3 < 0.0050 1.02 0.52 0.689 0.239 < 0.010 4.04 289 < 0.010 < 0.10 < 10 0.225 < 0.50 34.8

CM_MW3-DP 2018 03 27 7.3 < 0.20 0.68 752 < 0.040 < 0.10 534 < 0.010 12.1 < 0.20 < 0.20 < 0.50 65 < 0.10 1,290 4.51 40.0 < 0.0050 3.37 2.0 2.29 < 0.10 < 0.020 571 1,090 < 0.020 < 0.20 < 10 0.370 < 1.0 6.4
2018 06 25 9.4 < 0.20 0.71 761 < 0.040 < 0.10 469 < 0.010 11.7 < 0.20 < 0.20 0.75 29 < 0.10 1,220 4.62 42.0 < 0.0050 2.85 2.6 2.19 < 0.10 < 0.020 541 1,120 < 0.020 < 0.20 < 10 0.309 < 1.0 < 2.0
Duplicate 5.9 < 0.20 0.62 780 < 0.040 < 0.10 472 < 0.010 11.8 < 0.20 < 0.20 0.76 30 < 0.10 1,230 4.70 41.4 < 0.0050 2.67 2.6 2.24 < 0.10 < 0.020 545 1,140 < 0.020 < 0.20 < 10 0.302 < 1.0 < 2.0

QA/QC RPD% * * 14 2 * * 1 * 1 * * * * * 1 2 1 * 7 0 2 * * 1 2 * * * 2 * *
2018 09 20 6.0 < 0.10 0.71 755 < 0.020 < 0.050 491 0.0055 11.9 < 0.10 < 0.10 0.51 46 < 0.050 1,290 4.59 39.3 < 0.0050 2.48 2.12 2.27 0.35 < 0.010 554 1,040 < 0.010 < 0.10 < 10 0.356 < 0.50 5.1
2018 11 15 6.2 < 0.20 0.66 730 < 0.040 < 0.10 473 < 0.010 11.0 < 0.20 < 0.20 < 0.50 42 < 0.10 1,130 4.77 37.8 < 0.0050 2.19 2.4 2.11 < 0.10 < 0.020 498 1,140 < 0.020 < 0.20 < 10 0.310 < 1.0 < 2.0
Duplicate 5.1 < 0.20 0.65 705 < 0.040 < 0.10 475 < 0.010 11.0 < 0.20 < 0.20 < 0.50 38 < 0.10 1,120 4.34 36.3 < 0.0050 2.23 2.2 2.03 < 0.10 < 0.020 474 1,070 < 0.020 < 0.20 < 10 0.316 < 1.0 < 2.0

QA/QC RPD% * * 2 3 * * < 1 * 0 * * * * * 1 9 4 * 2 * 4 * * 5 6 * * * 2 * *
GH_GA-MW-1 2018 03 13 6.4 1.82 0.62 47.1 < 0.020 < 0.050 747 0.0546 69.2 0.23 0.80 134 55 < 0.050 147 34.4 301 < 0.0050 9.21 3.76 3.77 0.093 < 0.010 182 4,340 0.046 < 0.10 < 10 2.70 < 0.50 17.7

2018 05 17 < 3.0 1.89 0.63 44.0 < 0.020 < 0.050 782 0.0722 72.2 0.18 0.77 245 34 < 0.050 139 40.2 356 < 0.0050 9.30 5.33 4.09 0.11 < 0.010 170 4,440 0.046 < 0.10 < 10 2.40 < 0.50 23.5
2018 08 27 < 3.0 0.76 0.63 43.7 < 0.020 < 0.050 709 0.0326 52.9 < 0.10 0.84 59.7 16 < 0.050 137 31.6 217 < 0.0050 8.75 3.97 3.49 0.095 < 0.010 161 4,040 0.040 < 0.10 < 10 1.92 < 0.50 6.8
2018 11 21 < 3.0 0.56 0.47 46.7 < 0.020 < 0.050 868 0.0270 64.1 0.17 0.55 108 24 < 0.050 163 35.5 231 < 0.0050 6.22 4.13 3.30 0.208 < 0.010 161 4,710 0.032 < 0.10 < 10 1.89 < 0.50 46.4

Study Area 1
FR_09-01-A 2018 06 13 < 3.0 0.33 < 0.10 79.3 < 0.020 < 0.050 16 0.0286 143 < 0.10 < 0.10 16.4 < 10 < 0.050 47.9 67.1 < 0.10 < 0.0050 1.86 2.51 3.45 106 < 0.010 2.61 140 < 0.010 < 0.10 < 10 5.90 < 0.50 3.8

2018 07 31 3.7 0.28 < 0.10 66.1 < 0.020 < 0.050 18 0.0251 125 0.27 < 0.10 4.90 < 10 < 0.050 47.1 61.2 < 0.10 < 0.0050 1.17 < 0.50 2.81 81.2 < 0.010 2.64 129 < 0.010 < 0.10 < 10 4.44 < 0.50 < 1.0
2018 12 13 < 3.0 0.20 < 0.10 67.5 < 0.020 < 0.050 14 0.0525 131 0.14 0.44 < 0.50 < 10 < 0.050 41.5 56.3 < 0.10 < 0.0050 0.664 1.21 2.82 38.1 < 0.010 2.67 150 < 0.010 < 0.10 < 10 3.27 < 0.50 < 1.0

FR_09-01-B 2018 02 22 < 3.0 0.12 < 0.10 134 < 0.020 < 0.050 23 0.0414 159 0.16 0.47 < 0.50 < 10 < 0.050 65.0 77.4 < 0.10 < 0.0050 0.645 1.69 3.59 53.5 < 0.010 5.02 189 < 0.010 < 0.10 < 10 4.79 < 0.50 < 3.0
Duplicate < 3.0 0.12 < 0.10 137 < 0.020 < 0.050 21 0.0404 152 0.11 0.48 < 0.50 < 10 < 0.050 60.8 77.2 < 0.10 < 0.0050 0.675 1.71 3.64 54.1 < 0.010 5.11 194 < 0.010 < 0.10 < 10 4.89 < 0.50 < 3.0

QA/QC RPD% * * * 2 * * * 2 5 * * * * * 7 < 1 * * 5 * 1 1 * 2 3 * * * 2 * *
2018 06 13 < 3.0 0.12 < 0.10 103 < 0.020 < 0.050 14 0.0177 125 < 0.10 < 0.10 < 0.50 < 10 < 0.050 44.6 57.9 < 0.10 < 0.0050 0.650 < 0.50 3.09 97.1 < 0.010 2.77 139 < 0.010 < 0.10 < 10 3.30 < 0.50 < 1.0
2018 07 31 < 3.0 0.12 < 0.10 108 < 0.020 < 0.050 16 0.0278 130 0.13 0.12 < 0.50 < 10 < 0.050 50.9 63.2 < 0.10 < 0.0050 0.779 < 0.50 3.16 79.4 < 0.010 2.94 152 < 0.010 < 0.10 < 10 4.72 < 0.50 < 1.0
2018 12 13 < 3.0 0.12 < 0.10 84.9 < 0.020 < 0.050 14 0.0289 110 0.11 0.18 < 0.50 < 10 < 0.050 37.6 48.0 < 0.10 < 0.0050 0.833 0.50 2.77 41.8 < 0.010 2.00 124 < 0.010 < 0.10 < 10 2.66 < 0.50 < 1.0

FR_GH_WELL4 2018 01 31 < 3.0 < 0.10 < 0.10 99.7 < 0.020 < 0.050 10 0.0468 157 < 0.10 < 0.10 1.59 14 0.079 23.4 65.4 1.42 < 0.0050 0.320 < 0.50 1.30 109 < 0.010 2.78 214 < 0.010 < 0.10 < 10 2.94 < 0.50 21.2
2018 06 14 < 3.0 < 0.10 < 0.10 84.0 < 0.020 < 0.050 11 0.0382 134 < 0.10 < 0.10 2.04 24 0.058 26.0 56.4 2.77 < 0.0050 0.361 < 0.50 1.43 77 < 0.010 2.53 177 < 0.010 < 0.10 < 10 2.78 < 0.50 18.2
2018 07 31 < 3.0 < 0.10 < 0.10 73.9 < 0.020 < 0.050 11 0.0342 117 < 0.10 < 0.10 2.22 11 0.430 22.7 48.2 0.70 < 0.0050 0.333 < 0.50 1.35 76.9 < 0.010 2.31 159 < 0.010 < 0.10 < 10 2.43 < 0.50 28.3
2018 12 13 < 3.0 < 0.10 < 0.10 90.0 < 0.020 < 0.050 12 0.0388 163 < 0.10 0.10 2.20 28 0.100 28.9 63.3 2.25 < 0.0050 0.323 < 0.50 1.47 99.2 < 0.010 2.68 210 < 0.010 < 0.10 < 10 3.11 < 0.50 85.9

GH_MW-PC 2018 03 28 3.1 < 0.20 < 0.20 91.3 < 0.040 < 0.10 < 20 0.035 101 < 0.20 < 0.20 35.7 21 < 0.10 5.9 76.5 0.44 < 0.0050 2.76 < 1.0 0.81 61.3 < 0.020 0.90 138 < 0.020 < 0.20 < 10 4.52 < 1.0 4.1
2018 06 19 5.9 < 0.20 < 0.20 105 < 0.040 < 0.10 < 20 0.028 124 5.60 < 0.20 28.0 < 20 < 0.10 8.1 87.2 0.85 < 0.0050 2.86 1.3 1.05 84 < 0.020 0.97 149 < 0.020 < 0.20 < 10 5.46 < 1.0 2.5
2018 08 20 < 3.0 < 0.10 0.21 106 < 0.020 < 0.050 < 10 0.0536 123 0.28 < 0.10 542 < 10 < 0.050 9.5 83.0 0.57 < 0.0050 2.66 0.75 1.26 65.7 < 0.010 1.01 149 < 0.010 < 0.10 < 10 5.10 < 0.50 3.5
Duplicate < 3.0 < 0.10 0.21 107 < 0.020 < 0.050 < 10 0.0516 124 0.30 < 0.10 566 < 10 < 0.050 9.3 82.6 0.52 < 0.0050 2.67 0.71 1.27 65.9 < 0.010 1.01 153 < 0.010 < 0.10 < 10 5.17 < 0.50 2.8

QA/QC RPD% * * * 1 * * * 4 1 * * 4 * * 2 < 1 9 * < 1 * 1 < 1 * 0 3 * * * 1 * *
2018 12 12 < 3.0 < 0.10 0.15 97.8 < 0.020 < 0.050 < 10 0.0353 121 0.38 < 0.10 183 < 10 < 0.050 7.2 78.9 0.25 0.0096 2.35 0.59 0.914 70.3 < 0.010 0.898 143 < 0.010 < 0.10 < 10 4.38 < 0.50 2.2

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with hardness.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline. h   Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. i  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration) of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg

j  Standard ranges between 10 to 30 ug/L and varies with crop, soil drainage and Mo:Cu ratio. Conservative standard of 10 ug/L was applied.
BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard

 SNC-LAVALIN INC.  Page 1 of 6

  661460 / 2019 05 14
P:\Current Projects\Teck Coal Ltd\SPO\635544\4.0 Execution\4.10 Data Management\Tables\ISSUED\ISSUED final\20190515_631283_TAB_2018RGMPAnnual.xlsx

 QA/QC: KC 2019 05 01



TABLE 5 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Metals in Groundwater
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a 28.7-100d n/a 5 n/a n/a n/a n/a 0.038-0.918f n/a n/a 110 3.2-16.5f 350 

(max) 3-141f n/a n/a 815-2,237f 0.02i 2,000 n/a n/a n/a 0.1-3f n/a n/a n/a n/a n/a n/a n/a 33-81f

BCWQG Aquatic Life 
Long-Term Average (AW)b 9.6-50d 9 n/a 1,000 0.13 n/a 1,200 0.0176-0.291f n/a 1 (Cr(+6)) 4 2-6.2f n/a 3-8.8f n/a n/a 767-1,283f n/a 1,000 25-133f n/a 2 0.05-1.5f n/a n/a 0.8 n/a n/a 8.5 n/a 7.5-55.5f

CSR Aquatic Life (AW)c n/a 90 50 10,000 1.5 n/a 12,000 0.5-4f n/a 10g 40 20-90f n/a 40-160f n/a n/a n/a 0.25 10,000 250-1,500f n/a 20 0.5-15f n/a n/a 3 n/a 1,000 85 n/a 75-2,400f

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5g 50 200 5,000 200 2,500 n/a 200 1 10-30j 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50g 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50g 20h 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Study Area 2

LC_PIZDC1308 2018 03 07 < 3.0 < 0.10 0.50 481 < 0.020 < 0.050 15 < 0.0050 68.1 < 0.10 1.38 < 0.50 1,200 < 0.050 25.9 24.2 110 < 0.0050 8.49 2.94 3.03 < 0.050 < 0.010 8.34 108 0.034 < 0.10 < 10 0.703 < 0.50 < 3.0
Duplicate < 3.0 < 0.10 0.47 480 < 0.020 < 0.050 14 < 0.0050 68.1 < 0.10 1.35 < 0.50 1,220 < 0.050 25.5 24.5 111 < 0.0050 8.44 2.94 3.03 < 0.050 < 0.010 8.28 111 0.033 < 0.10 < 10 0.675 < 0.50 < 3.0

QA/QC RPD% * * * < 1 * * * * 0 * 2 * 2 * 2 1 1 * 1 0 0 * * 1 3 * * * 4 * *
2018 06 13 < 3.0 < 0.10 < 0.10 277 < 0.020 < 0.050 10 0.116 98.0 < 0.10 0.27 < 0.50 < 10 < 0.050 8.7 29.5 4.29 < 0.0050 1.77 1.35 2.06 0.16 < 0.010 1.72 102 0.019 < 0.10 < 10 1.47 < 0.50 1.7
2018 08 29 < 3.0 < 0.10 < 0.10 321 < 0.020 < 0.050 11 0.127 92.0 < 0.10 0.69 < 0.50 < 10 < 0.050 9.7 27.2 35.6 < 0.0050 2.34 1.54 2.16 0.098 < 0.010 2.08 108 0.023 < 0.10 < 10 1.59 < 0.50 2.1
2018 11 27 < 3.0 < 0.10 0.18 506 < 0.020 < 0.050 12 0.0211 85.2 < 0.10 1.61 < 0.50 < 10 < 0.050 12.2 29.2 102 < 0.0050 3.76 3.25 2.76 0.058 < 0.010 2.84 116 0.039 < 0.10 < 10 1.12 < 0.50 1.6

LC_PIZDC1307 2018 03 07 < 3.0 < 0.10 1.31 1,550 < 0.020 < 0.050 24 < 0.015 41.9 < 0.10 < 0.10 < 0.50 785 < 0.050 77.4 21.6 9.82 < 0.0050 33.8 0.77 5.41 < 0.050 < 0.010 14.5 139 < 0.010 < 0.10 < 10 0.051 < 0.50 < 3.0
2018 06 13 4.0 < 0.10 1.45 1,410 < 0.020 < 0.050 22 < 0.030 35.3 < 0.10 < 0.10 0.50 917 < 0.050 78.7 21.4 8.47 < 0.0050 33.4 0.70 5.49 < 0.050 < 0.010 14.6 133 < 0.010 < 0.10 < 10 0.032 < 0.50 1.8
2018 08 29 < 3.0 < 0.10 0.66 1,430 < 0.020 < 0.050 22 < 0.015 38.5 < 0.10 < 0.10 0.51 < 10 < 0.050 82.3 19.5 9.27 < 0.0050 33.8 0.64 5.60 < 0.050 < 0.010 14.6 144 < 0.010 < 0.10 < 10 0.046 < 0.50 1.2
2018 11 26 < 3.0 < 0.10 0.65 1,480 < 0.020 < 0.050 22 < 0.010 38.9 < 0.10 < 0.10 < 0.50 < 10 < 0.050 75.9 21.4 7.17 < 0.0050 32.4 0.65 5.23 < 0.050 < 0.010 13.6 134 < 0.010 < 0.10 < 10 0.030 < 0.50 < 1.0

Study Area 3
GH_POTW09 2018 03 13 < 3.0 < 0.10 0.43 32.5 < 0.020 < 0.050 25 0.0098 98.5 < 0.10 0.18 1.63 138 < 0.050 11.7 39.2 178 < 0.0050 2.25 3.21 1.53 1.04 < 0.010 6.57 333 0.017 < 0.10 < 10 1.90 < 0.50 4.3

2018 06 04 < 3.0 < 0.10 0.39 30.6 < 0.020 < 0.050 17 0.0104 90.4 < 0.10 0.16 2.73 136 0.059 10.8 38.1 176 < 0.0050 2.32 1.88 1.41 1.69 < 0.010 6.09 302 0.017 < 0.10 < 10 2.14 < 0.50 4.3
2018 09 17 < 3.0 0.81 0.24 39.0 < 0.020 < 0.050 11 0.0074 162 < 0.10 < 0.10 < 0.50 < 10 < 0.050 19.4 169 0.26 < 0.0050 3.00 17.4 2.56 185 < 0.010 2.74 181 0.010 < 0.10 < 10 7.76 < 0.50 < 1.0
2018 10 16 < 3.0 < 0.10 0.48 34.9 < 0.020 < 0.050 19 0.0114 96.5 < 0.10 0.18 2.94 150 < 0.050 11.5 40.3 186 < 0.0050 2.43 1.85 1.61 3.39 < 0.010 6.74 338 0.019 < 0.10 < 10 2.45 < 0.50 6.5

GH_POTW10 2018 03 06 < 3.0 < 0.10 1.23 19.3 < 0.020 < 0.050 34 0.0083 86.9 0.11 0.16 < 0.50 785 < 0.050 14.2 40.9 51.9 < 0.0050 2.51 1.59 1.71 4.55 < 0.010 5.09 509 < 0.010 < 0.10 < 10 0.654 < 0.50 < 3.0
2018 06 11 < 3.0 < 0.10 1.81 21.5 < 0.020 < 0.050 33 0.0119 97.6 < 0.10 0.17 < 0.50 822 < 0.050 16.4 44.3 56.2 < 0.0050 2.91 1.21 1.80 2.45 < 0.010 5.34 559 < 0.010 < 0.10 < 10 0.721 < 0.50 2.7
2018 08 29 < 3.0 < 0.10 1.16 18.3 < 0.020 < 0.050 34 0.0061 88.2 < 0.10 0.16 < 0.50 789 0.070 15.4 42.5 54.9 < 0.0050 2.71 3.14 1.78 2.73 < 0.010 5.12 495 < 0.010 < 0.10 < 10 0.696 < 0.50 1.6
Duplicate < 3.0 < 0.10 1.07 18.3 < 0.020 < 0.050 33 < 0.0050 86.0 < 0.10 0.15 < 0.50 837 0.131 15.4 42.6 52.6 < 0.0050 2.72 8.70 1.68 2.61 < 0.010 4.92 504 < 0.010 < 0.10 < 10 0.699 < 0.50 3.9

QA/QC RPD% * * 8 0 * * * * 3 * * * 6 * 0 < 1 4 * < 1 94 6 4 * 4 2 * * * 0 * *
2018 10 04 < 3.0 < 0.10 1.06 18.1 < 0.020 < 0.050 34 0.0097 92.3 < 0.10 0.15 < 0.50 641 < 0.050 15.4 43.7 51.8 < 0.0050 2.80 1.01 1.65 2.82 < 0.010 4.94 502 < 0.010 < 0.10 < 10 0.689 < 0.50 < 1.0

GH_POTW15 2018 03 06 3.3 < 0.10 1.69 22.5 < 0.020 < 0.050 19 0.0249 118 < 0.10 0.25 < 0.50 808 < 0.050 13.1 42.7 197 < 0.0050 2.12 1.14 1.58 0.152 < 0.010 11.4 367 0.017 < 0.10 < 10 1.30 < 0.50 < 3.0
2018 06 11 < 3.0 < 0.10 1.92 28.0 < 0.020 < 0.050 19 0.0186 146 < 0.10 0.29 < 0.50 970 < 0.050 15.8 53.1 226 < 0.0050 2.48 1.38 1.81 < 0.050 < 0.010 14.3 439 0.018 < 0.10 < 10 1.56 < 0.50 1.3
2018 08 29 < 3.0 < 0.10 1.66 22.5 < 0.020 < 0.050 19 0.0096 127 < 0.10 0.23 < 0.50 815 < 0.050 14.6 46.8 190 < 0.0050 2.40 1.21 1.60 < 0.050 < 0.010 11.7 373 0.016 < 0.10 < 10 1.45 < 0.50 < 1.0
2018 10 04 < 3.0 < 0.10 1.63 22.2 < 0.020 < 0.050 20 0.0133 135 < 0.10 0.22 < 0.50 883 < 0.050 14.6 50.0 191 < 0.0050 2.36 1.14 1.66 < 0.050 < 0.010 12.0 384 0.017 < 0.10 < 10 1.37 < 0.50 1.3

GH_POTW17 2018 03 06 < 3.0 < 0.10 0.14 27.4 < 0.020 < 0.050 24 0.0509 172 < 0.10 0.14 < 0.50 155 0.206 12.8 70.6 76.2 < 0.0050 0.969 12.8 1.72 7.76 < 0.010 8.18 493 0.013 < 0.10 < 10 2.07 < 0.50 < 3.0
Duplicate < 3.0 < 0.10 0.15 28.1 < 0.020 < 0.050 23 0.0444 166 < 0.10 0.14 < 0.50 128 0.138 12.5 71.1 76.9 < 0.0050 1.00 13.1 1.75 7.96 < 0.010 8.45 500 0.013 < 0.10 < 10 2.10 < 0.50 < 3.0

QA/QC RPD% * * * 3 * * * 14 4 * * * 19 * 2 1 1 * 3 2 2 3 * 3 1 * * * 1 * *
2018 06 04 < 3.0 < 0.10 0.14 31.2 < 0.020 < 0.050 21 0.0444 175 < 0.10 0.17 1.82 < 10 < 0.050 13.1 79.4 69.5 < 0.0050 1.10 33.3 1.69 13.2 < 0.010 8.56 462 0.015 < 0.10 < 10 2.42 < 0.50 4.3
Duplicate < 3.0 < 0.10 0.17 30.2 < 0.020 < 0.050 22 0.0436 182 < 0.10 0.14 < 0.50 152 0.343 13.3 75.0 63.9 < 0.0050 1.05 17.2 1.64 13.5 < 0.010 8.06 455 0.013 < 0.10 < 10 2.35 < 0.50 1.9

QA/QC RPD% * * * * * * * * * * * * * * 2 * * * * * * 2 * * * * * * * * *
2018 08 30 < 3.0 < 0.10 0.20 27.9 < 0.020 < 0.050 22 0.0477 162 < 0.10 0.15 < 0.50 224 0.408 14.8 67.8 72.9 < 0.0050 1.17 13.6 1.58 9.42 < 0.010 7.84 462 0.011 < 0.10 < 10 2.25 < 0.50 3.6
2018 10 16 < 3.0 < 0.10 0.11 32.8 < 0.020 < 0.050 22 0.0440 173 < 0.10 0.11 < 0.50 141 1.85 13.0 69.5 43.2 < 0.0050 1.06 50.0 1.72 7.3 < 0.010 8.23 451 0.014 < 0.10 < 10 2.53 < 0.50 7.3
Duplicate - - - - - - - - 177 - - - - - - 76.3 - < 0.0050 - - 1.59 - - 8.91 - - - - - - -

QA/QC RPD% * * * * * * * * 2 * * * * * * 9 * * * * 8 * * 8 * * * * * * *
GH_MW-RLP-1D 2018 03 06 5.3 < 0.10 0.15 49.6 < 0.020 < 0.050 15 < 0.0050 40.0 < 0.10 < 0.10 < 0.50 34 < 0.050 6.2 28.3 1.95 < 0.050 0.132 < 0.50 1.30 4.26 < 0.010 4.65 186 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0

2018 05 31 7.9 < 0.10 0.15 48.5 < 0.020 < 0.050 15 < 0.0050 37.9 0.14 < 0.10 < 0.50 21 < 0.050 7.4 30.1 3.63 < 0.0050 0.094 < 0.50 1.28 1.61 < 0.010 4.75 185 < 0.010 < 0.10 < 10 < 0.010 < 0.50 5.5
2018 09 17 < 3.0 < 0.10 < 0.10 13.1 < 0.020 < 0.050 16 < 0.0050 21.2 < 0.10 < 0.10 < 0.50 < 10 < 0.050 7.5 26.0 8.24 < 0.0050 0.424 < 0.50 1.33 < 0.050 < 0.010 4.40 122 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
2018 11 29 < 3.0 < 0.10 < 0.10 16.2 < 0.020 < 0.050 17 < 0.0050 14.7 < 0.10 < 0.10 < 0.50 42 < 0.050 7.1 29.4 8.54 < 0.0050 0.380 < 0.50 1.44 < 0.050 < 0.010 4.56 102 < 0.010 < 0.10 < 10 < 0.010 < 0.50 1.7

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with hardness.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline. h   Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. i  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration) of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg

j  Standard ranges between 10 to 30 ug/L and varies with crop, soil drainage and Mo:Cu ratio. Conservative standard of 10 ug/L was applied.
BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 5 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Metals in Groundwater

Dissolved Metals
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a 28.7-100d n/a 5 n/a n/a n/a n/a 0.038-0.918f n/a n/a 110 3.2-16.5f 350 

(max) 3-141f n/a n/a 815-2,237f 0.02i 2,000 n/a n/a n/a 0.1-3f n/a n/a n/a n/a n/a n/a n/a 33-81f

BCWQG Aquatic Life 
Long-Term Average (AW)b 9.6-50d 9 n/a 1,000 0.13 n/a 1,200 0.0176-0.291f n/a 1 (Cr(+6)) 4 2-6.2f n/a 3-8.8f n/a n/a 767-1,283f n/a 1,000 25-133f n/a 2 0.05-1.5f n/a n/a 0.8 n/a n/a 8.5 n/a 7.5-55.5f

CSR Aquatic Life (AW)c n/a 90 50 10,000 1.5 n/a 12,000 0.5-4f n/a 10g 40 20-90f n/a 40-160f n/a n/a n/a 0.25 10,000 250-1,500f n/a 20 0.5-15f n/a n/a 3 n/a 1,000 85 n/a 75-2,400f

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5g 50 200 5,000 200 2,500 n/a 200 1 10-30j 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50g 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50g 20h 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Study Area 4

GH_MW-ERSC-1 2018 03 06 < 3.0 < 0.10 0.12 206 < 0.020 < 0.050 10 0.0747 166 0.19 < 0.10 1.55 < 10 < 0.050 12.1 62.8 4.06 < 0.0050 1.35 1.03 1.01 68.1 < 0.010 6.57 611 0.029 < 0.10 < 10 1.80 < 0.50 < 3.0
2018 05 16 < 3.0 0.10 0.14 82.6 < 0.020 < 0.050 < 10 0.0185 66.1 0.21 < 0.10 0.91 < 10 < 0.050 7.5 22.6 5.61 < 0.0050 2.05 0.73 0.839 7.47 < 0.010 3.14 205 0.014 < 0.10 < 10 0.858 < 0.50 1.1
Duplicate < 3.0 < 0.10 0.13 81.6 < 0.020 < 0.050 < 10 0.0219 63.1 0.19 < 0.10 0.81 < 10 < 0.050 7.1 21.9 5.27 < 0.0050 2.10 0.73 0.834 7.75 < 0.010 3.05 192 0.015 < 0.10 < 10 0.871 < 0.50 < 1.0

QA/QC RPD% * * * 1 * * * * 5 * * * * * 5 3 6 * 2 * 1 4 * 3 7 * * * 2 * *
2018 09 12 < 3.0 0.11 0.24 142 < 0.020 < 0.050 14 0.0459 89.5 0.20 < 0.10 3.08 < 10 < 0.050 7.6 25.8 6.95 < 0.0050 3.32 1.07 0.873 1.09 < 0.010 3.75 246 0.033 < 0.10 < 10 0.848 < 0.50 1.9
2018 10 17 < 3.0 0.10 0.24 134 < 0.020 < 0.050 13 0.0497 84.5 0.15 < 0.10 4.62 19 < 0.050 7.5 24.4 6.81 < 0.0050 4.35 1.56 0.753 0.73 < 0.010 3.67 237 0.039 < 0.10 < 10 0.803 < 0.50 1.9
Duplicate - - - - - - - - 88.7 - - - - - - 24.5 - < 0.0050 - - 0.827 - - 3.95 - - - - - - -

QA/QC RPD% * * * * * * * * 5 * * * * * * < 1 * * * * 9 * * 7 * * * * * * *
GH_GA-MW-2 2018 03 21 < 3.0 0.65 0.18 76.7 < 0.020 < 0.050 23 0.0660 150 < 0.10 < 0.10 11.5 < 10 < 0.050 18.5 44.0 3.49 < 0.0050 2.45 2.55 1.25 43.1 < 0.010 10.5 561 0.016 < 0.10 < 10 2.41 < 0.50 4.4

2018 05 17 < 3.0 2.37 0.24 57.9 < 0.020 < 0.050 21 < 0.080 128 2.63 0.37 9.14 11 < 0.050 16.1 38.0 71.8 < 0.0050 68.6 6.40 1.14 8.78 < 0.010 8.71 509 0.010 < 0.10 < 10 5.11 < 0.50 7.1
2018 09 12 < 3.0 2.07 0.25 54.9 < 0.020 < 0.050 18 < 0.060 123 < 0.10 0.34 5.61 < 10 < 0.050 16.2 36.9 70.3 < 0.0050 63.3 5.22 1.14 13.5 < 0.010 9.15 531 < 0.010 < 0.10 < 10 5.80 < 0.50 7.1
2018 11 26 < 10 2.2 < 1.0 51.4 < 0.20 < 0.50 < 100 0.072 148 < 1.0 < 1.0 7.1 < 100 < 0.50 18 41.2 100 < 0.0050 71.3 6.7 1.23 11.3 < 0.10 9.82 590 < 0.10 < 1.0 < 10 6.90 < 5.0 < 10

GH_GA-MW-3 2018 03 07 < 3.0 < 0.10 < 0.10 107 < 0.020 < 0.10 237 < 0.0050 43.1 0.27 < 0.10 < 0.50 13 < 0.050 94.4 30.1 8.91 < 0.050 < 0.050 < 0.50 2.44 < 0.10 < 0.010 36.2 2,210 < 0.010 < 0.10 < 10 0.036 < 0.50 < 3.0
2018 05 16 < 3.0 0.14 0.11 69.4 < 0.020 < 0.050 25 0.0164 129 < 0.10 0.20 < 0.50 99 < 0.050 21.1 66.0 67.9 < 0.0050 1.34 2.61 1.48 49.2 < 0.010 8.12 669 < 0.010 < 0.10 < 10 1.67 < 0.50 6.3
2018 09 12 3.6 < 0.10 < 0.10 85.8 < 0.020 < 0.050 221 < 0.0050 44.0 0.12 < 0.10 < 0.50 < 10 < 0.050 90.5 32.4 9.77 < 0.10 < 0.050 < 0.50 2.37 3.38 < 0.010 35.5 2,050 < 0.010 < 0.10 < 10 0.068 < 0.50 < 1.0
2018 11 26 < 3.0 < 0.10 < 0.10 91.0 < 0.020 < 0.050 276 < 0.0050 46.5 < 0.10 < 0.10 < 0.50 < 10 < 0.050 96.9 33.7 6.98 < 0.10 < 0.050 < 0.50 2.43 10.3 < 0.010 37.2 2,330 < 0.010 < 0.10 < 10 0.047 < 0.50 < 1.0

GH_GA-MW-4 2018 03 21 < 3.0 0.15 0.10 68.8 < 0.020 < 0.050 17 0.0062 53.4 0.38 < 0.10 1.26 < 10 < 0.050 22.4 23.6 < 0.10 < 0.0050 2.39 < 0.50 1.16 2.23 < 0.010 6.02 178 < 0.010 < 0.10 < 10 1.65 < 0.50 < 3.0
2018 05 17 < 3.0 0.17 < 0.10 70.9 < 0.020 < 0.050 < 20 0.0082 60.8 0.18 < 0.10 1.74 < 10 < 0.050 21.8 25.7 < 0.10 < 0.0050 2.16 < 0.50 1.05 4.95 < 0.010 5.58 190 < 0.010 < 0.10 < 10 1.61 < 0.50 < 1.0
2018 08 27 < 3.0 0.16 0.12 74.7 < 0.020 < 0.050 15 0.0114 44.6 0.17 < 0.10 2.10 < 10 0.060 18.3 21.6 0.15 < 0.0050 2.11 < 0.50 1.17 2.51 < 0.010 5.27 172 < 0.010 < 0.10 < 10 1.63 < 0.50 6.0
2018 11 21 < 3.0 0.15 < 0.10 76.7 < 0.020 < 0.050 15 0.0067 50.6 0.17 < 0.10 0.62 < 10 < 0.050 18.8 20.7 < 0.10 < 0.0050 1.91 < 0.50 1.02 2.61 < 0.010 5.71 179 < 0.010 < 0.10 < 10 1.47 < 0.50 < 1.0

RG_DW-01-03 2018 02 26 < 3.0 < 0.10 < 0.10 81.6 < 0.020 < 0.050 < 10 0.0121 57.8 < 0.30 < 0.10 3.19 < 10 0.367 2.4 13.4 < 0.10 < 0.0050 0.841 < 0.50 0.427 2.45 < 0.010 1.45 208 < 0.010 < 0.10 < 10 0.768 < 0.50 39.9
2018 04 30 < 3.0 < 0.10 < 0.10 73.4 < 0.020 < 0.050 < 10 0.0084 50.2 0.27 < 0.10 1.32 < 10 0.143 2.4 13.7 < 0.10 < 0.0050 0.998 < 0.50 0.452 3.25 < 0.010 1.43 203 < 0.010 < 0.10 < 10 0.805 < 0.50 9.5
2018 09 25 < 3.0 < 0.10 < 0.10 72.2 < 0.020 < 0.050 < 10 0.0061 52.0 0.24 < 0.10 1.05 < 10 < 0.050 2.3 13.4 < 0.10 < 0.0050 0.921 < 0.50 0.415 3.46 < 0.010 1.34 201 < 0.010 < 0.10 < 10 0.791 < 0.50 6.0
2018 11 26 < 3.0 < 0.10 < 0.10 71.6 < 0.020 < 0.050 < 10 0.0082 53.8 0.24 < 0.10 0.75 < 10 0.053 2.3 13.1 < 0.10 < 0.0050 0.940 < 0.50 0.410 2.98 < 0.010 1.32 209 < 0.010 < 0.10 < 10 0.797 < 0.50 5.9

RG_DW-01-07 2018 02 26 < 3.0 < 0.10 < 0.10 137 < 0.020 < 0.050 18 0.0463 115 < 0.20 < 0.10 2.62 < 10 0.082 6.8 41.5 0.29 < 0.0050 3.31 < 0.50 0.975 1.97 < 0.010 6.34 291 < 0.010 < 0.10 < 10 1.35 < 0.50 9.8
2018 04 30 < 3.0 < 0.10 < 0.10 132 < 0.020 < 0.050 18 0.0524 125 0.15 < 0.10 1.99 < 10 0.067 7.7 46.1 0.11 < 0.0050 3.93 < 0.50 1.11 1.66 < 0.010 9.53 329 < 0.010 < 0.10 < 10 1.67 < 0.50 8.1
2018 09 25 < 3.0 < 0.10 < 0.10 122 < 0.020 < 0.050 18 0.0434 109 0.20 < 0.10 1.00 < 10 < 0.050 6.8 38.6 0.15 < 0.0050 3.64 < 0.50 0.908 1.82 < 0.010 5.39 288 < 0.010 < 0.10 < 10 1.66 < 0.50 4.7
2018 11 26 < 3.0 < 0.10 < 0.10 117 < 0.020 < 0.050 20 0.0421 115 0.19 < 0.10 6.04 15 1.03 6.7 39.4 0.35 < 0.0050 3.84 0.72 0.903 2.09 < 0.010 5.10 297 < 0.010 < 0.10 < 10 1.68 < 0.50 28.9

Study Area 5/6
LC_PIZP1101 2018 03 20 < 3.0 < 0.10 1.23 463 < 0.020 < 0.10 20 < 0.0050 28.2 < 0.10 0.24 < 0.50 240 < 0.050 9.9 14.2 242 < 0.0050 10.8 < 0.50 0.729 < 0.050 < 0.010 17.2 204 < 0.010 < 0.10 < 10 1.32 < 0.50 < 3.0

2018 06 19 < 3.0 < 0.10 1.26 497 < 0.020 < 0.050 19 < 0.0050 28.6 < 0.10 0.24 < 0.50 211 < 0.050 9.6 15.6 245 < 0.0050 12.1 < 0.50 0.805 < 0.050 < 0.010 19.0 209 < 0.010 < 0.10 < 10 1.44 < 0.50 < 1.0
2018 09 13 < 3.0 < 0.10 0.85 453 < 0.020 < 0.050 19 0.0155 29.0 < 0.10 0.23 < 0.50 < 10 < 0.050 9.3 13.5 208 < 0.0050 12.8 < 0.50 0.712 < 0.050 < 0.010 18.1 212 0.014 < 0.10 < 10 1.71 < 0.50 < 1.0
2018 11 16 < 3.0 < 0.10 0.96 481 < 0.020 < 0.050 22 0.0113 27.5 < 0.10 0.23 < 0.50 < 10 < 0.050 10.0 15.4 238 < 0.0050 11.4 < 0.50 0.770 < 0.050 < 0.020 18.3 215 < 0.010 < 0.10 < 10 1.52 < 0.50 < 1.0

Study Area 7
EV_GV3gw 2018 02 20 < 3.0 < 0.10 < 0.10 17.5 < 0.020 < 0.050 12 0.0084 86.0 0.23 < 0.10 < 0.50 < 10 < 0.050 16.0 33.6 0.10 < 0.0050 0.886 < 0.50 0.987 3.92 < 0.010 3.41 587 < 0.010 < 0.10 < 10 1.64 < 0.50 < 3.0

2018 05 29 3.3 < 0.10 < 0.10 18.8 < 0.020 < 0.050 12 0.0081 86.1 0.17 < 0.10 < 0.50 < 10 < 0.050 14.8 34.2 0.11 < 0.0050 0.991 < 0.50 1.04 4.09 < 0.010 3.40 573 < 0.010 < 0.10 < 10 1.85 < 0.50 < 1.0
2018 08 21 < 3.0 < 0.10 < 0.10 17.3 < 0.020 < 0.050 11 0.0088 80.2 0.21 < 0.10 < 0.50 < 10 < 0.050 15.2 32.9 < 0.10 < 0.0050 0.927 < 0.50 0.998 4.36 < 0.010 3.25 527 < 0.010 < 0.10 < 10 1.71 < 0.50 < 1.0
2018 10 18 < 3.0 < 0.10 < 0.10 17.8 < 0.020 < 0.050 12 0.0081 77.8 0.24 < 0.10 < 0.50 < 10 < 0.050 15.1 32.5 0.60 < 0.0050 0.986 < 0.50 0.984 4.34 < 0.010 3.20 555 < 0.010 < 0.10 < 10 1.62 < 0.50 < 1.0

RG_DW-02-20 2018 02 13 < 3.0 < 0.10 < 0.10 88.8 < 0.020 < 0.050 < 10 0.0060 71.4 0.19 < 0.10 3.11 < 10 < 0.050 6.4 19.2 3.39 < 0.0050 1.02 < 0.50 0.596 12.3 < 0.010 2.50 241 < 0.010 < 0.10 < 10 0.980 < 0.50 7.1
Duplicate < 3.0 < 0.10 < 0.10 91.7 < 0.020 < 0.050 < 10 0.0070 72.5 0.24 < 0.10 4.58 11 0.071 6.4 19.3 3.39 < 0.0050 1.01 < 0.50 0.589 12.5 < 0.010 2.62 250 < 0.010 < 0.10 < 10 0.987 < 0.50 11.2

QA/QC RPD% * * * 3 * * * * 2 * * 38 * * 0 1 0 * 1 * 1 2 * 5 4 * * * 1 * 45
2018 04 25 < 3.0 < 0.10 < 0.10 97.1 < 0.020 < 0.050 < 10 0.0069 67.1 0.12 < 0.10 6.25 < 10 0.143 6.4 20.0 1.31 < 0.0050 1.01 < 0.50 0.589 12.8 < 0.010 2.53 248 < 0.010 < 0.10 < 10 1.06 < 0.50 8.9
2018 09 26 < 3.0 < 0.10 < 0.10 87.7 < 0.020 < 0.050 < 10 0.0075 60.5 0.27 < 0.10 5.00 < 10 0.113 6.3 18.1 0.37 < 0.0050 1.15 < 0.50 0.623 9.87 < 0.010 2.36 229 < 0.010 < 0.10 < 10 1.05 < 0.50 6.2
2018 11 26 < 3.0 < 0.10 < 0.10 86.7 < 0.020 < 0.050 < 10 0.0094 62.3 0.21 < 0.10 1.00 < 10 < 0.050 6.7 18.5 0.85 < 0.0050 1.11 < 0.50 0.591 9.83 < 0.010 2.39 225 < 0.010 < 0.10 < 10 1.01 < 0.50 2.0

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with hardness.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline. h   Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. i  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration) of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg

j  Standard ranges between 10 to 30 ug/L and varies with crop, soil drainage and Mo:Cu ratio. Conservative standard of 10 ug/L was applied.
BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 5 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Metals in Groundwater
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a 28.7-100d n/a 5 n/a n/a n/a n/a 0.038-0.918f n/a n/a 110 3.2-16.5f 350 

(max) 3-141f n/a n/a 815-2,237f 0.02i 2,000 n/a n/a n/a 0.1-3f n/a n/a n/a n/a n/a n/a n/a 33-81f

BCWQG Aquatic Life 
Long-Term Average (AW)b 9.6-50d 9 n/a 1,000 0.13 n/a 1,200 0.0176-0.291f n/a 1 (Cr(+6)) 4 2-6.2f n/a 3-8.8f n/a n/a 767-1,283f n/a 1,000 25-133f n/a 2 0.05-1.5f n/a n/a 0.8 n/a n/a 8.5 n/a 7.5-55.5f

CSR Aquatic Life (AW)c n/a 90 50 10,000 1.5 n/a 12,000 0.5-4f n/a 10g 40 20-90f n/a 40-160f n/a n/a n/a 0.25 10,000 250-1,500f n/a 20 0.5-15f n/a n/a 3 n/a 1,000 85 n/a 75-2,400f

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5g 50 200 5,000 200 2,500 n/a 200 1 10-30j 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50g 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50g 20h 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Study Area 8

EV_LSgw 2018 02 15 < 3.0 < 0.10 1.25 154 < 0.020 < 0.050 31 < 0.0050 103 < 0.10 0.92 < 0.50 1,450 < 0.050 52.4 70.2 1,080 < 0.0050 2.59 3.79 2.93 0.116 < 0.010 8.54 413 0.038 < 0.10 < 10 2.11 < 0.50 < 3.0
2018 05 10 < 3.0 < 0.10 1.47 151 < 0.020 < 0.050 38 0.0062 107 < 0.10 0.88 < 0.50 1,870 < 0.050 64.9 72.2 1,020 < 0.0050 2.81 3.96 3.49 0.075 < 0.010 8.36 463 0.032 < 0.10 < 10 2.26 < 0.50 1.9
2018 09 06 < 3.0 < 0.10 2.63 268 < 0.020 < 0.050 56 < 0.0050 116 < 0.10 1.31 < 0.50 3,430 < 0.050 62.0 80.1 1,220 < 0.0050 2.90 4.61 4.57 0.073 < 0.010 8.56 503 0.046 < 0.10 < 10 1.53 < 0.50 2.0
2018 10 09 < 3.0 < 0.10 2.79 202 < 0.020 < 0.050 48 < 0.0050 107 < 0.10 1.20 < 0.50 3,090 < 0.050 58.2 74.5 1,140 < 0.0050 2.51 4.68 4.63 0.077 < 0.010 9.00 463 0.047 < 0.10 < 10 1.64 < 0.50 1.3

EV_OCgw** 2018 02 21 < 3.0 < 0.10 1.22 59.0 < 0.020 < 0.050 120 < 0.0050 26.9 < 0.10 < 0.10 0.72 245 < 0.050 22.8 19.0 74.1 < 0.00050 12.4 < 0.50 1.66 < 0.050 < 0.010 44.1 406 < 0.010 < 0.10 < 10 1.06 < 0.50 < 3.0
Duplicate 3.0 < 0.10 1.32 58.7 < 0.020 < 0.050 122 < 0.0050 26.0 < 0.10 < 0.10 < 0.50 239 < 0.050 23.1 19.0 76.7 < 0.00050 13.7 < 0.50 1.62 0.087 < 0.010 44.1 412 < 0.010 < 0.10 < 10 1.12 < 0.50 < 3.0

QA/QC RPD% * * 8 1 * * 2 * 3 * * * 2 * 1 0 3 * 10 * 2 * * 0 1 * * * 6 * *
2018 05 15 < 3.0 < 0.10 1.48 55.9 < 0.020 < 0.050 102 0.0073 26.8 < 0.10 0.20 2.18 185 < 0.050 23.1 19.2 68.6 < 0.00050 15.5 < 0.50 1.62 < 0.050 < 0.010 43.0 442 < 0.010 < 0.10 < 10 1.34 < 0.50 7.4
Duplicate < 3.0 < 0.10 1.41 58.6 < 0.020 < 0.050 102 < 0.0050 26.3 < 0.10 0.19 < 0.50 205 < 0.050 23.1 20.1 66.4 < 0.00050 15.3 < 0.50 1.65 < 0.050 < 0.010 44.6 451 < 0.010 < 0.10 < 10 1.36 < 0.50 < 1.0

QA/QC RPD% * * 5 5 * * 0 * 2 * * * 10 * 0 5 3 * 1 * 2 * * 4 2 * * * 1 * *
2018 08 20 < 3.0 < 0.10 1.45 60.5 < 0.020 < 0.050 121 < 0.0050 29.0 < 0.10 0.13 < 0.50 340 < 0.050 26.4 19.9 90.0 < 0.00050 14.9 < 0.50 1.75 < 0.050 < 0.010 51.9 412 < 0.010 < 0.10 < 10 1.13 < 0.50 2.0
Duplicate 3.1 < 0.10 1.53 60.1 < 0.020 < 0.050 122 < 0.0050 28.7 < 0.10 0.13 < 0.50 337 < 0.050 26.0 20.0 90.4 < 0.00050 14.8 < 0.50 1.73 < 0.050 < 0.010 51.9 405 < 0.010 < 0.10 < 10 1.10 < 0.50 < 1.0

QA/QC RPD% * * 5 1 * * 1 * 1 * * * 1 * 2 1 < 1 * 1 * 1 * * 0 2 * * * 3 * *
2018 10 17 < 3.0 < 0.10 1.49 54.3 < 0.020 < 0.050 133 < 0.0050 28.2 < 0.10 < 0.10 < 0.50 330 < 0.050 26.7 19.1 85.5 < 0.00050 14.5 < 0.50 1.59 < 0.050 < 0.010 46.0 392 < 0.010 < 0.10 < 10 1.09 < 0.50 < 1.0
Duplicate < 3.0 < 0.10 1.47 54.1 < 0.020 < 0.050 131 < 0.0050 28.4 < 0.10 0.10 < 0.50 322 < 0.050 26.6 18.9 84.6 < 0.00050 14.4 < 0.50 1.58 < 0.050 < 0.010 45.6 387 < 0.010 < 0.10 < 10 1.09 < 0.50 < 1.0

QA/QC RPD% * * 1 < 1 * * 2 * 1 * * * 2 * < 1 1 1 * 1 * 1 * * 1 1 * * * 0 * *
Study Area 9

EV_BCgw 2018 02 15 < 3.0 0.11 0.12 46.5 < 0.020 < 0.050 17 0.0521 142 0.14 < 0.10 < 0.50 11 < 0.050 36.6 55.0 < 0.10 < 0.0050 0.727 < 0.50 1.33 46.9 < 0.010 5.51 243 0.017 < 0.10 < 10 1.72 < 0.50 < 3.0
Duplicate < 3.0 0.11 0.12 44.6 < 0.020 < 0.050 17 0.0446 139 0.15 < 0.10 < 0.50 < 10 < 0.050 35.7 54.7 < 0.10 < 0.0050 0.708 < 0.50 1.32 45.7 < 0.010 5.40 240 0.015 < 0.10 < 10 1.69 < 0.50 < 3.0

QA/QC RPD% * * * 4 * * * 16 2 * * * * * 2 1 * * 3 * 1 3 * 2 1 * * * 2 * *
2018 05 09 < 3.0 0.13 0.15 44.9 < 0.020 < 0.050 15 0.0504 131 0.18 < 0.10 0.91 < 10 < 0.050 31.7 53.0 < 0.10 < 0.0050 0.943 0.74 1.32 39 < 0.010 5.60 232 0.015 < 0.10 < 10 1.69 < 0.50 2.1
2018 08 21 < 3.0 0.11 0.11 42.1 < 0.020 < 0.050 14 0.0480 113 0.13 < 0.10 < 0.50 < 10 < 0.050 28.7 50.6 < 0.10 < 0.0050 0.810 0.63 1.31 36.7 < 0.010 5.01 209 0.015 < 0.10 < 10 1.60 < 0.50 2.1
2018 10 24 < 3.0 < 0.10 0.11 39.9 < 0.020 < 0.050 18 0.0448 116 0.16 < 0.10 0.56 < 10 < 0.050 29.9 49.1 0.25 < 0.0050 0.839 1.10 1.32 29.8 < 0.010 5.39 194 0.014 < 0.10 < 10 1.53 < 0.50 2.7

EV_MCgwS 2018 03 08 < 3.0 < 0.10 1.24 24.0 < 0.020 < 0.050 23 < 0.0050 91.7 < 0.10 < 0.10 < 0.50 1,900 < 0.050 23.8 33.3 114 < 0.00050 3.13 0.57 1.69 < 0.050 < 0.010 26.1 291 < 0.010 < 0.10 < 10 1.88 < 0.50 < 3.0
2018 05 10 < 3.0 < 0.10 1.50 25.8 < 0.020 < 0.050 25 < 0.0050 100 < 0.10 0.12 0.71 2,090 < 0.050 25.4 34.0 124 < 0.00050 3.45 0.91 1.68 < 0.050 < 0.010 33.9 290 < 0.010 < 0.10 < 10 2.18 < 0.50 5.7
2018 08 20 < 3.0 < 0.10 0.97 26.6 < 0.020 < 0.050 26 < 0.0050 97.8 < 0.10 < 0.10 < 0.50 1,600 < 0.050 25.6 34.8 133 < 0.00050 2.19 < 0.50 1.87 1.31 < 0.010 39.6 312 < 0.010 < 0.10 < 10 1.65 < 0.50 < 1.0
2018 10 17 < 3.0 < 0.10 1.22 25.1 < 0.020 < 0.050 31 < 0.0050 92.1 0.35 0.12 < 0.50 1,560 < 0.050 25.2 33.4 133 < 0.00050 3.95 0.82 1.96 < 0.050 < 0.010 42.3 313 < 0.010 < 0.10 < 10 2.03 < 0.50 < 1.0

EV_MCgwD 2018 03 08 < 3.0 0.25 0.68 82.9 < 0.020 < 0.050 63 0.0503 52.6 < 0.10 0.84 3.64 < 10 < 0.050 8.7 26.0 388 < 0.00050 11.8 15.9 1.66 0.189 < 0.010 22.3 506 0.074 0.10 < 10 2.44 < 0.50 28.4
2018 05 10 < 3.0 0.16 0.55 70.2 < 0.020 < 0.050 68 0.0434 53.7 < 0.10 0.41 1.83 < 10 < 0.050 10.3 26.3 303 < 0.00050 16.5 6.75 1.51 0.263 < 0.010 41.7 486 0.075 < 0.10 < 10 3.73 < 0.50 5.3
2018 08 20 < 3.0 0.14 0.64 62.6 < 0.020 < 0.050 66 0.0552 50.9 < 0.10 0.50 2.63 < 10 < 0.050 11.5 25.0 317 < 0.00050 18.0 5.49 1.58 0.216 < 0.010 55.6 471 0.068 < 0.10 < 10 3.99 < 0.50 10.7
2018 10 17 < 3.0 0.14 0.47 66.8 < 0.020 < 0.050 76 0.0627 52.3 0.14 0.19 2.08 < 10 < 0.050 9.7 26.5 164 < 0.00050 15.5 5.02 1.42 0.231 < 0.010 33.6 483 0.062 < 0.10 < 10 3.03 < 0.50 8.8

EV_BRgw 2018 02 14 < 3.0 < 0.20 < 0.20 74.9 < 0.040 < 0.10 37 0.055 183 < 0.20 < 0.20 0.64 23 < 0.10 57.4 55.0 2.18 < 0.0050 0.67 2.7 2.13 23.7 < 0.020 9.75 394 < 0.020 < 0.20 < 10 1.84 < 1.0 < 3.0
2018 05 02 < 3.0 < 0.10 < 0.10 72.8 < 0.020 < 0.050 34 0.0540 172 0.10 < 0.10 < 0.50 14 < 0.050 49.2 58.9 1.48 < 0.0050 0.622 2.60 2.28 21.4 < 0.010 9.86 361 < 0.010 < 0.10 < 10 1.58 < 0.50 3.4
2018 08 21 < 3.0 < 0.10 < 0.10 67.9 < 0.020 < 0.050 30 0.0539 178 < 0.10 < 0.10 0.52 16 < 0.050 51.4 60.5 4.59 < 0.0050 0.598 2.13 2.18 45.5 < 0.010 9.53 348 < 0.010 < 0.10 < 10 1.70 < 0.50 2.8
2018 10 16 < 3.0 0.11 0.11 76.3 < 0.020 < 0.050 39 0.0525 175 0.13 < 0.10 < 0.50 < 10 < 0.050 60.2 58.4 1.30 < 0.0050 0.611 1.92 2.35 35.6 < 0.010 10.1 359 0.013 < 0.10 < 10 1.90 < 0.50 1.7

EV_RCgw 2018 02 14 25.3 0.25 < 0.20 46.6 < 0.040 < 0.10 21 0.230 355 < 0.20 < 0.20 139 < 20 0.67 68.3 166 0.69 < 0.0050 1.67 3.3 3.27 193 < 0.020 5.32 429 < 0.020 < 0.20 < 10 7.59 < 1.0 63.6
2018 05 02 < 3.0 0.43 < 0.20 41.1 < 0.040 < 0.10 < 20 0.501 355 < 0.20 < 0.20 575 24 1.14 67.4 183 8.24 < 0.0050 1.43 16.3 3.39 229 < 0.020 7.06 421 < 0.020 < 0.20 < 10 6.98 < 1.0 943
2018 08 21 < 3.0 0.20 0.14 38.5 < 0.020 < 0.050 16 0.360 337 0.15 0.15 88.7 < 10 0.614 57.8 177 1.87 < 0.0050 1.40 5.77 3.63 244 < 0.010 4.65 382 0.016 0.19 < 10 6.87 < 0.50 375
2018 10 16 < 3.0 0.22 0.16 45.6 < 0.020 < 0.050 20 0.265 349 0.18 0.12 29.7 < 10 0.251 70.9 166 1.17 < 0.0050 1.31 2.29 3.79 216 < 0.010 6.06 411 0.017 < 0.10 < 10 7.66 < 0.50 36.7

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with hardness.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline. h   Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. i  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration) of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg

j  Standard ranges between 10 to 30 ug/L and varies with crop, soil drainage and Mo:Cu ratio. Conservative standard of 10 ug/L was applied.
BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 5 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Metals in Groundwater
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a 28.7-100d n/a 5 n/a n/a n/a n/a 0.038-0.918f n/a n/a 110 3.2-16.5f 350 

(max) 3-141f n/a n/a 815-2,237f 0.02i 2,000 n/a n/a n/a 0.1-3f n/a n/a n/a n/a n/a n/a n/a 33-81f

BCWQG Aquatic Life 
Long-Term Average (AW)b 9.6-50d 9 n/a 1,000 0.13 n/a 1,200 0.0176-0.291f n/a 1 (Cr(+6)) 4 2-6.2f n/a 3-8.8f n/a n/a 767-1,283f n/a 1,000 25-133f n/a 2 0.05-1.5f n/a n/a 0.8 n/a n/a 8.5 n/a 7.5-55.5f

CSR Aquatic Life (AW)c n/a 90 50 10,000 1.5 n/a 12,000 0.5-4f n/a 10g 40 20-90f n/a 40-160f n/a n/a n/a 0.25 10,000 250-1,500f n/a 20 0.5-15f n/a n/a 3 n/a 1,000 85 n/a 75-2,400f

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5g 50 200 5,000 200 2,500 n/a 200 1 10-30j 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50g 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50g 20h 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Study Area 9 (Cont'd)

EV_WH50gw 2018 02 14 < 3.0 0.13 0.11 108 < 0.020 < 0.050 < 10 0.0193 70.7 0.15 < 0.10 < 0.50 19 < 0.050 9.0 25.6 2.79 < 0.0050 0.988 < 0.50 0.814 13.4 < 0.010 3.55 160 < 0.010 < 0.10 < 10 1.31 < 0.50 < 3.0
2018 05 02 < 3.0 0.16 0.10 101 < 0.020 < 0.050 10 0.0218 64.0 0.13 < 0.10 5.02 28 < 0.050 9.0 24.1 4.39 < 0.0050 1.16 < 0.50 0.808 11 < 0.010 3.71 149 < 0.010 < 0.10 < 10 1.12 < 0.50 8.1
2018 08 21 < 3.0 0.19 < 0.10 121 < 0.020 < 0.050 13 0.0210 77.3 < 0.10 < 0.10 < 0.50 19 < 0.050 14.5 30.6 8.08 < 0.0050 1.25 < 0.50 1.21 16.8 < 0.010 3.93 183 < 0.010 < 0.10 < 10 1.35 < 0.50 < 1.0
2018 10 16 < 3.0 0.23 < 0.10 151 < 0.020 < 0.050 14 0.0202 80.1 0.14 < 0.10 0.62 11 < 0.050 16.6 30.6 4.25 < 0.0050 1.37 < 0.50 1.36 16.8 < 0.010 3.98 195 < 0.010 < 0.10 < 10 1.59 < 0.50 < 1.0

RG_DW-03-01 2018 02 26 < 3.0 < 0.10 < 0.10 138 < 0.020 < 0.050 36 0.0795 122 < 0.10 0.12 < 0.50 87 < 0.050 21.6 35.4 170 < 0.0050 2.66 2.52 2.05 0.19 < 0.010 15.1 413 0.104 < 0.10 < 10 0.801 < 0.50 < 3.0
2018 04 23 < 3.0 < 0.10 < 0.10 135 < 0.020 < 0.050 32 0.0795 108 < 0.10 0.10 < 0.50 67 < 0.050 19.4 35.8 152 < 0.0050 3.08 2.51 2.06 0.193 < 0.010 15.3 410 0.110 < 0.10 < 10 1.00 < 0.50 2.6
2018 09 27 < 3.0 < 0.10 < 0.10 145 < 0.020 < 0.050 34 0.0727 119 < 0.10 < 0.10 < 0.50 47 < 0.050 19.8 36.7 145 < 0.0050 3.16 2.52 2.08 0.204 < 0.010 15.1 447 0.107 < 0.10 < 10 0.969 < 0.50 1.4
2018 11 27 < 3.0 < 0.10 < 0.10 126 < 0.020 < 0.050 34 0.0740 118 < 0.10 < 0.10 < 0.50 49 < 0.050 20.4 35.7 137 < 0.0050 3.01 2.55 2.12 0.196 < 0.010 15.3 442 0.100 < 0.10 < 10 0.976 < 0.50 1.1

Study Area 10
EV_ECgw 2018 02 20 3.2 < 0.10 0.40 52.8 < 0.020 < 0.050 102 0.0147 38.4 0.14 0.30 0.87 < 10 < 0.050 10.9 19.7 195 < 0.0050 13.7 1.77 0.937 0.15 < 0.010 28.4 443 0.015 0.20 < 10 1.23 < 0.50 < 3.0

2018 05 10 < 3.0 < 0.10 0.32 49.4 < 0.020 < 0.050 103 0.0365 36.0 < 0.10 0.24 4.72 < 10 < 0.050 11.7 16.4 146 < 0.0050 14.1 1.30 0.935 0.089 < 0.010 23.9 425 0.021 0.37 < 10 1.25 < 0.50 9.0
2018 09 19 < 3.0 < 0.10 0.45 61.1 < 0.020 < 0.050 117 0.0481 38.6 < 0.10 0.32 5.85 < 10 < 0.050 11.3 19.7 178 < 0.0050 15.3 6.63 3.74 0.206 < 0.010 25.4 471 0.026 0.31 < 10 1.08 < 0.50 6.1
2018 10 24 < 3.0 < 0.10 0.41 59.4 < 0.020 < 0.050 124 0.0326 38.5 < 0.10 0.31 1.22 < 10 < 0.050 11.8 19.9 187 < 0.0050 14.2 2.02 1.15 0.069 < 0.010 29.4 409 0.028 < 0.10 < 10 1.22 < 0.50 2.8

Study Area 11
CM_MW1-OB 2018 03 22 < 3.0 < 0.10 < 0.10 61.6 < 0.020 < 0.050 28 0.0695 148 0.49 < 0.10 0.91 < 10 0.114 16.7 43.1 0.45 < 0.050 0.762 3.22 1.42 2.89 < 0.010 29.6 324 0.022 < 0.10 < 10 0.936 < 0.50 26.6

2018 06 27 < 3.0 < 0.10 0.12 104 < 0.020 < 0.050 38 0.0569 149 0.30 < 0.10 0.70 < 10 0.123 17.4 45.2 0.25 < 0.0050 0.292 0.75 1.82 2.69 < 0.010 29.5 391 0.018 < 0.10 < 10 1.35 < 0.50 29.4
2018 09 19 < 3.0 < 0.10 0.15 138 < 0.020 < 0.050 46 0.0686 168 0.28 < 0.10 < 0.50 < 10 < 0.050 29.3 50.7 0.24 < 0.0050 0.284 0.51 2.36 2.04 < 0.010 51.9 487 0.022 < 0.10 < 10 1.17 < 0.50 7.6
Duplicate < 3.0 < 0.10 0.14 135 < 0.020 < 0.050 46 0.0761 170 0.55 < 0.10 < 0.50 < 10 < 0.050 28.9 52.8 0.26 < 0.0050 0.386 0.54 2.47 2.2 < 0.010 54.0 501 0.021 < 0.10 < 10 1.19 < 0.50 8.0

QA/QC RPD% * * * 2 * * * 10 1 * * * * * 1 4 * * 30 * 5 8 * 4 3 * * * 2 * 5
2018 11 21 < 3.0 < 0.10 0.13 119 < 0.020 < 0.050 35 0.0668 155 0.36 < 0.10 < 0.50 < 10 < 0.050 20.6 49.1 0.14 < 0.0050 0.278 0.53 2.25 2.71 < 0.010 80.8 450 0.018 < 0.10 < 10 1.44 < 0.50 8.9

CM_MW1-SH 2018 03 22 4.5 < 0.10 1.73 294 < 0.020 < 0.050 61 < 0.025 31.1 0.11 0.25 < 0.50 343 < 0.050 19.5 11.3 156 < 0.0050 63.4 0.76 1.24 < 0.050 < 0.010 183 303 < 0.010 0.11 < 10 1.05 < 0.50 8.2
Duplicate 3.4 < 0.10 1.72 299 < 0.020 < 0.050 59 < 0.015 30.7 < 0.10 0.22 < 0.50 381 < 0.050 20.3 11.4 155 < 0.0050 61.0 0.66 1.23 < 0.050 < 0.010 182 299 < 0.010 < 0.10 < 10 1.05 < 0.50 < 3.0

QA/QC RPD% * * 1 2 * * 3 * 1 * * * 10 * 4 1 1 * 4 * 1 * * 1 1 * * * 0 * *
2018 06 27 4.3 < 0.10 1.65 297 < 0.020 < 0.050 55 < 0.015 29.6 < 0.10 0.24 < 0.50 451 < 0.050 17.6 11.8 183 < 0.0050 60.1 < 0.50 1.29 < 0.050 < 0.010 170 313 < 0.010 0.12 < 10 1.00 < 0.50 10.7
2018 09 19 < 3.0 < 0.10 1.64 292 < 0.020 < 0.050 54 < 0.020 27.0 < 0.10 0.19 < 0.50 380 < 0.050 20.2 9.61 138 < 0.0050 60.0 < 0.50 1.08 < 0.050 < 0.010 163 285 < 0.010 < 0.10 < 10 0.804 < 0.50 2.5
2018 11 21 3.2 < 0.10 1.69 282 < 0.020 < 0.050 60 < 0.020 25.2 < 0.10 0.19 < 0.50 393 < 0.050 20.7 10.0 130 < 0.0050 59.6 < 0.50 1.11 < 0.050 < 0.010 170 273 < 0.010 < 0.10 < 10 0.923 < 0.50 < 1.0
Duplicate 3.8 < 0.10 1.69 281 < 0.020 < 0.050 60 < 0.020 26.2 < 0.10 0.19 < 0.50 425 < 0.050 19.9 9.98 132 < 0.0050 55.8 < 0.50 1.09 < 0.050 < 0.010 166 261 < 0.010 0.10 < 10 0.885 < 0.50 < 1.0

QA/QC RPD% * * 0 < 1 * * 0 * 4 * * * 8 * 4 < 1 2 * 7 * 2 * * 2 4 * * * 4 * *
CM_MW1-DP 2018 03 22 4.1 < 0.20 2.07 8,790 < 0.040 < 0.10 235 < 0.010 32.1 < 0.20 0.61 < 0.50 734 < 0.10 591 16.0 148 < 0.050 4.35 < 1.0 4.77 < 0.10 < 0.020 213 2,270 < 0.020 < 0.20 < 10 0.746 < 1.0 4.7

2018 06 27 3.1 < 0.10 2.12 10,600 < 0.020 < 0.050 219 < 0.0050 29.6 < 0.10 0.63 < 0.50 767 < 0.050 593 18.4 158 < 0.0050 4.15 < 0.50 5.69 < 0.050 < 0.010 242 2,330 < 0.010 0.24 < 10 0.715 < 0.50 6.3
Duplicate 3.0 < 0.10 2.21 11,200 < 0.020 < 0.050 230 < 0.0050 29.8 < 0.10 0.65 < 0.50 723 < 0.050 687 19.2 168 < 0.0050 4.11 < 0.50 5.89 < 0.10 < 0.010 247 2,350 < 0.010 0.13 < 10 0.733 < 0.50 6.0

QA/QC RPD% * * 4 6 * * 5 * 1 * 3 * 6 * 15 4 6 * 1 * 3 * * 2 1 * * * 2 * 5
2018 09 19 3.8 < 0.10 1.88 10,200 < 0.020 < 0.050 212 < 0.0050 31.2 < 0.10 0.54 < 0.50 621 < 0.050 686 16.8 131 < 0.0050 4.16 < 0.50 4.92 0.081 < 0.010 216 2,340 < 0.010 0.19 < 10 0.649 < 0.50 4.3
2018 11 21 3.1 < 0.10 1.29 9,720 < 0.020 < 0.050 257 < 0.0050 28.8 < 0.10 0.67 < 0.50 29 < 0.050 724 16.8 116 < 0.0050 3.64 0.71 5.27 0.053 < 0.010 232 2,280 < 0.010 0.41 < 10 0.620 < 0.50 5.6

Study Area 12
EV_ER1gwS 2018 02 21 < 3.0 < 0.10 0.12 133 < 0.020 < 0.050 11 0.0163 71.4 0.34 < 0.10 4.90 < 10 < 0.050 7.3 23.9 0.77 < 0.0050 0.966 < 0.50 0.803 10.8 < 0.010 8.31 235 < 0.010 < 0.10 < 10 1.10 < 0.50 7.8

2018 05 16 < 3.0 < 0.10 0.11 128 < 0.020 < 0.050 13 0.0184 74.5 0.25 < 0.10 < 0.50 < 10 < 0.050 7.6 19.9 < 0.10 < 0.0050 0.800 < 0.50 0.945 8.02 < 0.010 10.8 209 < 0.010 < 0.10 < 10 0.999 < 0.50 < 1.0
2018 09 18 < 3.0 < 0.10 0.15 108 < 0.020 < 0.050 < 10 0.0132 65.8 0.24 < 0.10 < 0.50 < 10 < 0.050 7.8 19.4 0.26 < 0.0050 1.33 < 0.50 0.848 11.8 < 0.010 3.07 195 < 0.010 < 0.10 < 10 1.16 < 0.50 < 2.0
2018 10 09 < 3.0 < 0.10 0.13 101 < 0.020 < 0.050 < 10 0.0103 60.8 0.28 < 0.10 < 0.50 < 10 < 0.050 7.6 19.6 < 0.10 < 0.0050 1.32 < 0.50 0.829 10.5 < 0.010 3.23 187 < 0.010 < 0.10 < 10 1.18 < 0.50 < 1.0

EV_ER1gwD 2018 02 21 9.2 < 0.10 0.12 90.2 < 0.020 < 0.050 < 10 < 0.0050 60.9 0.35 < 0.10 < 0.50 < 10 < 0.050 6.2 23.0 0.47 < 0.0050 1.15 < 0.50 0.640 10.1 < 0.010 3.34 215 < 0.010 < 0.10 < 10 1.43 < 0.50 < 3.0
2018 05 16 8.0 < 0.10 0.11 78.6 < 0.020 < 0.050 12 < 0.0050 59.5 0.72 < 0.10 < 0.50 < 10 < 0.050 7.2 19.2 2.53 < 0.0050 1.45 0.56 0.610 7.52 < 0.010 3.25 193 < 0.010 < 0.10 < 10 1.48 < 0.50 < 1.0
2018 09 18 7.5 < 0.10 0.19 99.5 < 0.020 < 0.050 < 10 < 0.0050 59.8 0.34 0.29 < 0.60 < 10 < 0.050 7.3 20.4 77.1 < 0.0050 1.61 1.61 0.803 4.56 < 0.010 2.95 193 < 0.010 < 0.10 < 10 1.45 < 0.50 < 3.0
2018 10 09 11.5 < 0.10 0.10 84.8 < 0.020 < 0.050 < 10 0.0051 58.8 0.46 < 0.10 < 0.50 12 < 0.050 7.7 20.0 2.65 < 0.0050 1.48 0.55 0.773 5.99 < 0.010 2.74 197 < 0.010 < 0.10 < 10 1.42 < 0.50 < 1.0

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with hardness.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline. h   Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. i  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration) of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg

j  Standard ranges between 10 to 30 ug/L and varies with crop, soil drainage and Mo:Cu ratio. Conservative standard of 10 ug/L was applied.
BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 5 (Cont'd): Summary of Analytical Results compared to Primary Screening Criteria for Dissolved Metals in Groundwater
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Guideline/Standard
BCWQG Aquatic Life 
Short-term Maximum (AW)a 28.7-100d n/a 5 n/a n/a n/a n/a 0.038-0.918f n/a n/a 110 3.2-16.5f 350 

(max) 3-141f n/a n/a 815-2,237f 0.02i 2,000 n/a n/a n/a 0.1-3f n/a n/a n/a n/a n/a n/a n/a 33-81f

BCWQG Aquatic Life 
Long-Term Average (AW)b 9.6-50d 9 n/a 1,000 0.13 n/a 1,200 0.0176-0.291f n/a 1 (Cr(+6)) 4 2-6.2f n/a 3-8.8f n/a n/a 767-1,283f n/a 1,000 25-133f n/a 2 0.05-1.5f n/a n/a 0.8 n/a n/a 8.5 n/a 7.5-55.5f

CSR Aquatic Life (AW)c n/a 90 50 10,000 1.5 n/a 12,000 0.5-4f n/a 10g 40 20-90f n/a 40-160f n/a n/a n/a 0.25 10,000 250-1,500f n/a 20 0.5-15f n/a n/a 3 n/a 1,000 85 n/a 75-2,400f

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5g 50 200 5,000 200 2,500 n/a 200 1 10-30j 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50g 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50g 20h 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Study Area 12 (Cont'd)

RG_DW-03-04 2018 02 26 < 3.0 0.11 < 0.10 180 < 0.020 < 0.050 10 0.0152 82.2 < 0.30 < 0.10 < 0.50 < 10 < 0.050 9.2 24.4 0.29 < 0.0050 0.932 0.77 0.978 13.5 < 0.010 6.55 179 < 0.010 < 0.10 < 10 0.941 < 0.50 4.7
2018 04 30 < 3.0 < 0.10 < 0.10 183 < 0.020 < 0.050 < 10 0.0204 86.7 0.12 < 0.10 < 0.50 < 10 < 0.050 9.6 28.8 0.28 < 0.0050 0.966 < 0.50 1.06 13.9 < 0.010 7.67 195 < 0.010 < 0.10 < 10 1.05 < 0.50 4.7
2018 09 27 < 3.0 0.11 0.10 204 < 0.020 < 0.050 12 0.0131 81.9 0.18 < 0.10 0.74 < 10 < 0.050 9.3 27.6 < 0.10 < 0.0050 1.08 0.66 0.967 14.3 < 0.010 7.33 186 < 0.010 < 0.10 < 10 1.01 < 0.50 5.6
2018 11 27 < 3.0 0.10 0.11 201 < 0.020 < 0.050 13 0.0187 81.4 0.20 < 0.10 0.72 < 10 0.120 10.6 27.4 0.16 < 0.0050 1.06 0.84 1.07 12 < 0.010 6.90 192 < 0.010 < 0.10 < 10 1.02 < 0.50 4.0

Field Blank
FR_HMW5 2018 06 06 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CM_MW3-SH 2018 09 20 18.6 0.19 < 0.10 0.83 < 0.020 < 0.050 < 10 0.0084 0.193 < 0.10 < 0.10 < 0.50 21 4.69 < 1.0 < 0.10 1.61 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 0.110 0.66 < 0.010 0.38 < 10 < 0.010 < 0.50 4.2
CM_MW3-DP 2018 06 25 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
CM_MW3-DP 2018 11 15 < 3.0 < 0.10 0.11 82.2 < 0.020 < 0.050 21 0.0087 46.8 0.27 < 0.10 1.84 < 10 0.285 7.9 11.6 11.2 < 0.0050 0.983 < 0.50 0.694 0.186 < 0.010 3.96 289 < 0.010 < 0.10 < 10 0.210 < 0.50 28.2
FR_09-01-B 2018 12 13 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
GH_MW-PC 2018 08 20 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0

GH_POTW10 2018 08 29 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
GH_POTW17 2018 03 06 < 3.0 < 0.10 < 0.10 < 0.050 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 0.15 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
GH_POTW17 2018 06 04 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
GH_POTW17 2018 10 16 - - - - - - - - < 0.05 - - - - - - < 0.005 - < 0.005 - - < 0.05 - - < 0.05 - - - - - - -

GH_MW-ERSC-1 2018 05 16 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
GH_MW-ERSC-1 2018 03 06 < 3.0 < 0.10 < 0.10 < 0.050 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
GH_MW-ERSC-1 2018 10 17 - - - - - - - - < 0.05 - - - - - - < 0.005 - < 0.005 - - < 0.05 - - < 0.05 - - - - - - -

LC_PIZP1101 2018 06 19 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
RG_DW-02-20 2018 02 13 < 3 < 0.1 < 0.1 < 0.05 < 0.02 < 0.05 < 10 < 0.005 < 0.05 < 0.1 < 0.1 < 0.5 < 10 < 0.05 < 1 < 0.1 < 0.1 < 0.005 < 0.05 < 0.5 < 0.05 < 0.05 < 0.01 < 0.05 < 0.2 < 0.01 < 0.1 < 10 < 0.01 < 0.5 < 3

EV_OCgw 2018 02 21 < 3.0 < 0.10 < 0.10 < 0.050 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 15 < 0.050 < 1.0 < 0.10 < 0.10 < 0.00050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
EV_OCgw 2018 05 15 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.00050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 1.1
EV_OCgw 2018 08 20 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.00050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
EV_OCgw 2018 10 17 < 3.0 < 0.10 < 0.10 0.14 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.00050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
EV_BCgw 2018 02 15 < 3.0 < 0.10 < 0.10 0.077 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0

RG_DW-03-01 2018 09 27 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
CM_MW1-OB 2018 09 19 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 0.23 < 0.10 < 0.50 < 10 0.472 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
CM_MW1-SH 2018 03 22 < 3.0 < 0.10 < 0.10 0.050 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
CM_MW1-SH 2018 11 21 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
CM_MW1-DP 2018 06 27 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 0.12 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0

Trip Blank
LC_PIZP1101 2018 03 20 - - - - - - - - < 0.050 - - - - - - < 0.0050 - - - - < 0.050 - - < 0.050 - - - - - - -
LC_PIZP1101 2018 06 19 - - - - - - - - < 0.050 - - - - - - < 0.0050 - - - - < 0.050 - - < 0.050 - - - - - - -
RG_DW-02-20 2018 02 13 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

EV_BCgw 2018 02 15 < 3.0 < 0.10 < 0.10 < 0.050 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 12 < 0.050 < 1.0 < 0.10 0.11 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
EV_OCgw 2018 02 21 < 3.0 < 0.10 < 0.10 < 0.050 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
EV_OCgw 2018 05 15 - - - - - - - - < 0.050 - - - - - - < 0.0050 - 0.00091 - - < 0.050 - - < 0.050 - - - - - - -
EV_OCgw 2018 08 20 - - - - - - - - < 0.050 - - - - - - < 0.0050 - < 0.00050 - - < 0.050 - - < 0.050 - - - - - - -
EV_OCgw 2018 10 17 - - - - - - - - < 0.050 - - - - - - < 0.0050 - < 0.00050 - - < 0.050 - - < 0.050 - - - - - - -

Data provided by Teck Coal Ltd. a  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic"). Guideline for surface water and Total Metals, shown here for comparison purposes only.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Guideline/standard varies with pH.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Guideline/standard varies with hardness.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
**    Comparison to BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline. h   Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. i  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration) of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg

j  Standard ranges between 10 to 30 ug/L and varies with crop, soil drainage and Mo:Cu ratio. Conservative standard of 10 ug/L was applied.
BOLD**  Concentration greater than BCWQG Aquatic Life (AW) Short-term Maximum and/or Long-term Average guideline k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.
BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 6: Summary of Analytical Results compared to Secondary Screening Criteria for Selenium

Sample Sample Date SPO Compliance Selenium
Location (yyyy mm dd) Point µg/L

Groundwater Quality Benchmarks
Guidelines for Canadian Drinking Water Quality  (DW) 50
SPO    Elk River [GH_ER1 (E206661)/EV_ER1 (0200393)]/[CM_MC2 (E258937)] 19

   Fording River [GH_FR1 (0200378)] 63
Compliance Point    Fording River [FR_FRCP1 (E300071)] 130

   Fording River [GH_FR1 (0200378)] 80
   Elk River [GH_ERC (E300090)] 15
   Michel Creek [EV_MC2 (E300091)] 28

Study Area 1
FR_09-01-A 2018 06 13 GH_FR1 (0200378) FR_FRCP1 (E300071) 106

2018 07 31 GH_FR1 (0200378) FR_FRCP1 (E300071) 81.2
2018 12 13 GH_FR1 (0200378) FR_FRCP1 (E300071) 38.1

FR_09-01-B 2018 02 22 GH_FR1 (0200378) FR_FRCP1 (E300071) 53.5
2018 06 13 GH_FR1 (0200378) FR_FRCP1 (E300071) 97.1
2018 07 31 GH_FR1 (0200378) FR_FRCP1 (E300071) 79.4
2018 12 13 GH_FR1 (0200378) FR_FRCP1 (E300071) 41.8

FR_GH_WELL4 2018 01 31 GH_FR1 (0200378) FR_FRCP1 (E300071) 109
2018 06 14 GH_FR1 (0200378) FR_FRCP1 (E300071) 77
2018 07 31 GH_FR1 (0200378) FR_FRCP1 (E300071) 76.9
2018 12 13 GH_FR1 (0200378) FR_FRCP1 (E300071) 99.2

GH_MW-PC 2018 03 28 GH_FR1 (0200378) FR_FRCP1 (E300071) 61.3
2018 06 19 GH_FR1 (0200378) FR_FRCP1 (E300071) 84
2018 08 20 GH_FR1 (0200378) FR_FRCP1 (E300071) 65.7
2018 12 12 GH_FR1 (0200378) FR_FRCP1 (E300071) 70.3

Study Area 3
GH_POTW09 2018 09 17 GH_FR1 (0200378) GH_FR1 (0200378) 185
GH_POTW17 2018 06 04 GH_FR1 (0200378) GH_FR1 (0200378) 13.2

Study Area 4
GH_MW-ERSC-1 2018 03 06 GH_ER1 (E206661) GH_ERC (E3000090) 68.1

GH_GA-MW-2 2018 03 21 GH_ER1 (E206661) GH_ERC (E3000090) 43.1
2018 09 12 GH_ER1 (E206661) GH_ERC (E3000090) 13.5
2018 11 26 GH_ER1 (E206661) GH_ERC (E3000090) 11.3

GH_GA-MW-3 2018 05 16 GH_ER1 (E206661) GH_ERC (E3000090) 49.2
2018 11 26 GH_ER1 (E206661) GH_ERC (E3000090) 10.3

Study Area 7
RG_DW-02-20 2018 02 13 EV_ER1 (0200393) n/a 12.3

2018 04 25 EV_ER1 (0200393) n/a 12.8
Study Area 9

EV_BCgw 2018 02 15 EV_ER1 (0200393) EV_MC2 (E3000091) 46.9
2018 05 09 EV_ER1 (0200393) EV_MC2 (E3000091) 39
2018 08 21 EV_ER1 (0200393) EV_MC2 (E3000091) 36.7
2018 10 24 EV_ER1 (0200393) EV_MC2 (E3000091) 29.8

EV_BRgw 2018 02 14 EV_ER1 (0200393) EV_MC2 (E3000091) 23.7
2018 05 02 EV_ER1 (0200393) EV_MC2 (E3000091) 21.4
2018 08 21 EV_ER1 (0200393) EV_MC2 (E3000091) 45.5
2018 10 16 EV_ER1 (0200393) EV_MC2 (E3000091) 35.6

EV_RCgw 2018 02 14 EV_ER1 (0200393) EV_MC2 (E3000091) 193
2018 05 02 EV_ER1 (0200393) EV_MC2 (E3000091) 229
2018 08 21 EV_ER1 (0200393) EV_MC2 (E3000091) 244
2018 10 16 EV_ER1 (0200393) EV_MC2 (E3000091) 216

EV_WH50gw 2018 02 14 EV_ER1 (0200393) EV_MC2 (E3000091) 13.4
2018 05 02 EV_ER1 (0200393) EV_MC2 (E3000091) 11
2018 08 21 EV_ER1 (0200393) EV_MC2 (E3000091) 16.8
2018 10 16 EV_ER1 (0200393) EV_MC2 (E3000091) 16.8

Study Area 12
EV_ER1gwS 2018 02 21 EV_ER1 (0200393) n/a 10.8

2018 09 18 EV_ER1 (0200393) n/a 11.8
2018 10 09 EV_ER1 (0200393) n/a 10.5

EV_ER1gwD 2018 02 21 EV_ER1 (0200393) n/a 10.1
RG_DW-03-04 2018 02 26 EV_ER1 (0200393) n/a 13.5

2018 04 30 EV_ER1 (0200393) n/a 13.9
2018 09 27 EV_ER1 (0200393) n/a 14.3
2018 11 27 EV_ER1 (0200393) n/a 12

Data provided by Teck Coal Ltd.
All terms defined within the body of SNC-Lavalin's report.
n/a  Denotes no applicable standard/guideline.

BOLD Concentration greater than or equal to Canadian Drinking Water Quality Drinking Water (DW) guideline.
UNDERLINE Concentration greater than SPO by Area.

SHADED Concentration greater than Compliance Point by Area.
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Dissolved Selenium in
Groundwater- Study Areas 1 to 4

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:100,000 Ref Num:

661460-327

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.

References:
1. Data provided by Teck Coal Ltd.
2.  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
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!Ð(Well Location

Surface Water Stations

_̂ Compliance Point

!̂_ Order Station and Compliance Point
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Receiving Environment_̀
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Stream Ditch

Indefinite Stream
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Rock Drain
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Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 01 31 [109] SPO

2018 06 14 [77] SPO

2018 07 31 [76.9]  SPO

2018 12 13 [99.2]  SPO

FR_GH_WELL4

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 13 0.093

2018 05 17 0.11

2018 08 27 0.095

2018 11 21 0.208

GH_GA-MW-1

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 21 2.23

2018 05 17 4.95

2018 08 27 2.51

2018 11 21 2.61

GH_GA-MW-4

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 21 43.1  SPO CP

2018 05 17 8.78

2018 09 12 13.5

2018 11 26 11.3

GH_GA-MW-2

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 07 < 0.10

2018 05 16 49.2  SPO CP

2018 09 12 3.38

2018 11 26 10.3

GH_GA-MW-3

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 06 [68.1]  SPO CP

2018 05 16 7.47

2018 09 12 1.09

2018 10 17 0.73

GH_MW-ERSC-1

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 06 7.76

2018 06 04 13.2

2018 08 30 9.42

2018 10 16 7.3

GH_POTW17

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 06 0.152

2018 06 11 < 0.050

2018 08 29 < 0.050

2018 10 04 < 0.050

GH_POTW15

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 06 4.55

2018 06 11 2.45

2018 08 29 2.73

2018 10 04 2.82

GH_POTW10

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 26 2.45

2018 04 30 3.25

2018 09 25 3.46

2018 11 26 2.98

RG_DW-01-03

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 13 1.04

2018 06 04 1.69

2018 09 17 [185] SPO CP

2018 10 16 3.39

GH_POTW09

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 06 4.26

2018 05 31 1.61

2018 09 17 < 0.050

2018 11 29 < 0.050

GH_MW-RLP-1D

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 28 [61.3]

2018 06 19 [84] SPO

2018 08 20 [65.7]  SPO

2018 12 12 [70.3]  SPO

GH_MW-PC

Primary Screening Criteria

Dissolved 

Selenium

µg/L

CSR Aquatic Li fe 20

CSR Irrigation Watering 20

CSR Li vestock Wateri ng 30

CSR Drinki ng Water 10

Secondary Screening Criteria

Dissolved 

Selenium 

(µg/L)

Gui del i ne for Canadian Dri nking Water 

Qual i ty
[50]

Si te Performance Objecti ve: Background 

and Study Areas  1, 2 and 3
63 SPO

Si te Performance Objecti ve: Study Area  4 19 SPO

Compl iance Point: Background and Study 

Area  1
130 CP

Compl iance Point: Study Areas  2 and 3 80 CP

Compl iance Point: Study Area  4 15 CP

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 07 < 0.050

2018 06 13 < 0.050

2018 08 29 < 0.050

2018 11 26 < 0.050

2018 03 07 < 0.050

2018 06 13 0.16

2018 08 29 0.098

2018 11 27 0.058

LC_PIZDC1307

LC_PIZDC1308

below the applicable screening criteria

above the applicable screening criteria

no data available

Green
Red

Grey

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 22 -

2018 06 13 [106] SPO

2018 07 31 [81.2]  SPO

2018 12 13 38.1

2018 02 22 [53.5]

2018 06 13 [97.1]  SPO

2018 07 31 [79.4]  SPO

2018 12 13 41.8

FR_09-01-A

FR_09-01-B

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 01 30 -

2018 06 06 0.345

2018 07 18 2.27

2018 12 18 0.318

FR_HMW5

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 26 1.97

2018 04 30 1.66

2018 09 25 1.82

2018 11 26 2.09

RG_DW-01-07
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Nitrate Nitrogen in
Groundwater - Study Areas 1 to 4

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:100,000 Ref Num:

661460-328

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.

References:
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!Ð(Well Location

Surface Water Stations

_̂ Compliance Point

!̂_ Order Station and Compliance Point

#*

Receiving Environment_̀

Authorized Discharge

#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream
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Site Features

Tailings/Settling Pond
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Study Areas

Pit
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Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 01 31 40.4

2018 06 14 22.4

2018 07 31 30.9

2018 12 13 31.6

FR_GH_WELL4

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 28 1.94

2018 06 19 2.49

2018 08 20 1.56

2018 12 12 2.14

GH_MW-PC

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 13 < 0.025

2018 06 04 0.027

2018 09 17 0.0135

2018 10 16 0.0263

GH_POTW09

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 06 0.591

2018 06 11 0.269

2018 08 29 0.295

2018 10 04 0.369

GH_POTW10

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 06 < 0.025

2018 06 11 0.026

2018 08 29 < 0.025

2018 10 04 0.043

GH_POTW15

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 06 < 0.0050

2018 05 31 < 0.0050

2018 09 17 < 0.0050

2018 11 29 < 0.0050

GH_MW-RLP-1D

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 06 13.4

2018 05 16 1.42

2018 09 12 0.0609

2018 10 17 0.0383

GH_MW-ERSC-1

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 13 0.384

2018 05 17 0.64

2018 08 27 0.118

2018 11 21 1.49

GH_GA-MW-1

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 21 16.1

2018 05 17 3.7

2018 09 12 5.68

2018 11 26 4.8

GH_GA-MW-2

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 07 < 0.0050

2018 05 16 3.48

2018 09 12 0.0087

2018 11 26 0.0052

GH_GA-MW-3

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 21 0.523

2018 05 17 1.74

2018 08 27 0.848

2018 11 21 0.838

GH_GA-MW-4

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 26 0.441

2018 04 30 0.591

2018 09 25 0.782

2018 11 26 0.67

RG_DW-01-03

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 07 < 0.0050

2018 06 13 < 0.0050

2018 08 29 < 0.0050

2018 11 26 < 0.0050

2018 03 07 < 0.0050

2018 06 13 0.181

2018 08 29 0.0383

2018 11 27 < 0.0050

LC_PIZDC1307

LC_PIZDC1308

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 06 0.402

2018 06 04 0.563

2018 08 30 0.450

2018 10 16 0.432

GH_POTW17

below the applicable screening criteria

above the applicable screening criteria

no data available

Green
Red

Grey

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 01 30 -

2018 06 06 < 0.0050

2018 07 18 < 0.0050

2018 12 18 0.0054

FR_HMW5

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 26 0.838

2018 04 30 0.987

2018 09 25 0.712

2018 11 26 0.733

RG_DW-01-07

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 22 -

2018 06 13 31.6

2018 07 31 24

2018 12 13 11.5

2018 02 22 17

2018 06 13 29.3

2018 07 31 28.4

2018 12 13 12.8

FR_09-01-A

FR_09-01-B

Primary Screening Criteria

Nitrate

Nitrogen

mg/L

CSR Aquati c Li fe 400

CSR Irrigation Watering n/a

CSR Lives tock Watering 100

CSR Drinking Water 10
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PROJECT LOCATION:

Elk Valley, BC
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Teck Coal Ltd.

Spatial Distribution of Sulphate in Groundwater
- Study Areas 1 to 4

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N
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Notes:
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2. Original in colour.
3. Site location is approximate.
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!Ð(Well Location

Surface Water Stations

_̂ Compliance Point

!̂_ Order Station and Compliance Point

#*

Receiving Environment_̀

Authorized Discharge

#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream
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Study Areas

Pit

Stockpiles

Waste Spoil

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 01 31 269

2018 06 14 207

2018 07 31 207

2018 12 13 271

FR_GH_WELL4

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 28 417

2018 06 19 481

2018 08 20 423

2018 12 12 430

GH_MW-PC

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 13 165

2018 06 04 177

2018 09 17 165

2018 10 16 166

GH_POTW09

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 06 193

2018 06 11 198

2018 08 29 188

2018 10 04 191

GH_POTW10

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 06 251

2018 06 11 279

2018 08 29 291

2018 10 04 275

GH_POTW15

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 06 451

2018 06 04 476

2018 08 30 453

2018 10 16 475

GH_POTW17

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 06 0.68

2018 05 31 0.67

2018 09 17 < 0.30

2018 11 29 < 0.30

GH_MW-RLP-1D

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 06 432

2018 05 16 66.8

2018 09 12 17.7

2018 10 17 16.6

GH_MW-ERSC-1

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 13 344

2018 05 17 269

2018 08 27 214

2018 11 21 240

GH_GA-MW-1

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 21 272

2018 05 17 226

2018 09 12 273

2018 11 26 265

GH_GA-MW-2

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 07 27.4

2018 05 16 387

2018 09 12 45.8

2018 11 26 30.9

GH_GA-MW-3

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 21 45.7

2018 05 17 61.6

2018 08 27 36.7

2018 11 21 37.1

GH_GA-MW-4

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 07 < 0.30

2018 06 13 < 0.30

2018 08 29 < 0.30

2018 11 26 < 0.30

2018 03 07 2.02

2018 06 13 5.53

2018 08 29 5.00

2018 11 27 5.10

LC_PIZDC1307

LC_PIZDC1308

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 26 33.0

2018 04 30 34.4

2018 09 25 38.5

2018 11 26 35.4

RG_DW-01-03

below the applicable screening criteria

above the applicable screening criteria

no data available

Green
Red

Grey

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 22 -

2018 06 13 239

2018 07 31 226

2018 12 13 297

2018 02 22 378

2018 06 13 222

2018 07 31 311

2018 12 13 262

FR_09-01-B

FR_09-01-A

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 01 30 -

2018 06 06 50.3

2018 07 18 51.4

2018 12 18 48.7

FR_HMW5

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 26 66.9

2018 04 30 57.3

2018 09 25 63.7

2018 11 26 67.4

RG_DW-01-07

Primary Screening Criteria Sulphate

mg/L

CSR Aquati c Li fe 1,280-4,290

CSR Irrigation Watering n/a

CSR Lives tock Watering 1,000

CSR Drinking Water 500
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Cadmium in
Groundwater - Study Areas 1 to 4

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:100,000 Ref Num:

661460-330

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.

References:
1. Data provided by Teck Coal Ltd.
2.  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

Revisons:
0 - AO - 2019-04-18 -DRAFT - STH
1 - AO - 2019-05-14 - FINAL - STH

!Ð(Well Location

Surface Water Stations

_̂ Compliance Point

!̂_ Order Station and Compliance Point

#*

Receiving Environment_̀

Authorized Discharge

#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Culvert

Ditch

Rock Drain

Water Pipeline

Highway

Secondary Road

River Bed

Site Features

Tailings/Settling Pond

Reservoir

Island

Lake

River Bed

Wetland

Study Areas

Pit

Stockpiles

Waste Spoil

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 13 0.0098

2018 06 04 0.0104

2018 09 17 0.0074

2018 10 16 0.0114

GH_POTW09

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 06 0.0083

2018 06 11 0.0119

2018 08 29 0.0061

2018 10 04 0.0097

GH_POTW10

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 06 0.0249

2018 06 11 0.0186

2018 08 29 0.0096

2018 10 04 0.0133

GH_POTW15

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 06 < 0.0050

2018 05 31 < 0.0050

2018 09 17 < 0.0050

2018 11 29 < 0.0050

GH_MW-RLP-1D

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 06 0.0747

2018 05 16 0.0185

2018 09 12 0.0459

2018 10 17 0.0497

GH_MW-ERSC-1

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 13 0.0546

2018 05 17 0.0722

2018 08 27 0.0326

2018 11 21 0.027

GH_GA-MW-1

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 21 0.066

2018 05 17 < 0.080

2018 09 12 < 0.060

2018 11 26 0.072

GH_GA-MW-2

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 07 < 0.0050

2018 05 16 0.0164

2018 09 12 < 0.0050

2018 11 26 < 0.0050

GH_GA-MW-3

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 26 0.0121

2018 04 30 0.0084

2018 09 25 0.0061

2018 11 26 0.0082

RG_DW-01-03

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 01 31 0.0468

2018 06 14 0.0382

2018 07 31 0.0342

2018 12 13 0.0388

FR_GH_WELL4

Primary Screening Criteria

Dissolved 

Cadmium

µg/L

CSR Aquatic Li fe 0.5-4

CSR Irrigation Watering 5

CSR Lives tock Watering 80

CSR Drinking Water 5

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 07 < 0.015

2018 06 13 < 0.030

2018 08 29 < 0.015

2018 11 26 < 0.010

2018 03 07 < 0.0050

2018 06 13 0.116

2018 08 29 0.127

2018 11 27 0.0211

LC_PIZDC1307

LC_PIZDC1308

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 06 0.0509

2018 06 04 0.0444

2018 08 30 0.0477

2018 10 16 0.0440

GH_POTW17

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 21 0.0062

2018 05 17 0.0082

2018 08 27 0.0114

2018 11 21 0.0067

GH_GA-MW-4

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 28 0.035

2018 06 19 0.028

2018 08 20 0.0536

2018 12 12 0.0353

GH_MW-PC

below the applicable screening criteria

above the applicable screening criteria

no data available

Green
Red

Grey

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 01 30 -

2018 06 06 < 0.0050

2018 07 18 < 0.0050

2018 12 18 < 0.0050

FR_HMW5

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 26 0.0463

2018 04 30 0.0524

2018 09 25 0.0434

2018 11 26 0.0421

RG_DW-01-07

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 22 -

2018 06 13 0.0286

2018 07 31 0.0251

2018 12 13 0.0525

2018 02 22 0.0414

2018 06 13 0.0177

2018 07 31 0.0278

2018 12 13 0.0289

FR_09-01-A

FR_09-01-B
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Dissolved Selenium in
Groundwater- Study Areas 5 to 7

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/15 SCALE: 1:50,000 Ref Num:

661460-331

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.

References:
1. Data provided by Teck Coal Ltd.
2. Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

Revisons:
0 - AO - 2019-04-18 -DRAFT - STH
1 - AO - 2019-05-14 - FINAL - STH

!Ð(Well Location

Surface Water Stations

_̂ Compliance Point

!_ Order Station 

!̂_ Order Station and Compliance Point

#*

Receiving Environment_̀

Authorized Discharge

#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Highway

Secondary Road

EVO Permitted Boundary

Site Features

Tailings/Settling Pond

Island

Lake

River Bed

Wetland

Pit

Stockpiles

Waste Spoil

Study Areas

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 13 12.3

2018 04 25 12.8

2018 09 26 9.87

2018 11 26 9.83

RG_DW-02-20

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 20 3.92

2018 05 29 4.09

2018 08 21 4.36

2018 10 18 4.34

EV_GV3gw

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 20 < 0.050

2018 06 19 < 0.050

2018 09 13 < 0.050

2018 11 16 < 0.050

LC_PIZP1101

Primary Screening Criteria

Dissolved 

Selenium

µg/L

CSR Aquatic Li fe 20

CSR Irrigation Watering 20

CSR Lives tock Wateri ng 30

CSR Drinki ng Water 10

Secondary Screening Criteria

Dissolved 

Selenium 

(µg/L)

Gui del i ne for Canadian Drinki ng Water Qual i ty [50]

Site Performance Objective: Study Area  6 23 SPO

Site Performance Objective: Study Area  7 19 SPO

Compl iance Point n/a

below the applicable screening criteria

above the applicable screening criteria

no data available

Green
Red

Grey
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Nitrate Nitrogen in
Groundwater – Study Areas 5 to 7

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/15 SCALE: 1:50,000 Ref Num:

661460-332

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.

References:
1. Data provided by Teck Coal Ltd.
2. Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

Revisons:
0 - AO - 2019-04-18 -DRAFT - STH
1 - AO - 2019-05-14 - FINAL - STH

!Ð(Well Location

Surface Water Stations

_̂ Compliance Point

!_ Order Station 

!̂_ Order Station and Compliance Point

#*

Receiving Environment_̀

Authorized Discharge

#*

Monitoring

Study Areas

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Highway

Secondary Road

Pit

Stockpiles

Waste Spoil

EVO Permitted Boundary

Site Features

Tailings/Settling Pond

Island

Lake

River Bed

Wetland Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 20 < 0.0050

2018 06 19 0.0083

2018 09 13 -

2018 11 16 < 0.0050

LC_PIZP1101

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 13 2.73

2018 04 25 2.97

2018 09 26 2.08

2018 11 26 2.37

RG_DW-02-20

Primary Screening Criteria

Nitrate

Nitrogen

mg/L

CSR Aquatic Li fe 400

CSR Irrigation Watering n/a

CSR Livestock Watering 100

CSR Drinking Water 10

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 20 0.118

2018 05 29 0.133

2018 08 21 0.133

2018 10 18 0.120

EV_GV3gw

below the applicable screening criteria

above the applicable screening criteria

no data available

Green
Red

Grey
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Sulphate in Groundwater
– Study Areas 5 to 7

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:50,000 Ref Num:

661460-333

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.

References:
1. Data provided by Teck Coal Ltd.
2.  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

Revisons:
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Legend

!Ð(Well Location

Surface Water Stations

_̂ Compliance Point

!_ Order Station 

!̂_ Order Station and Compliance Point

#*

Receiving Environment_̀

Authorized Discharge

#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Highway

Secondary Road

EVO Permitted Boundary

Site Features

Tailings/Settling Pond

Island

Lake

River Bed

Wetland

Study Areas

Pit

Stockpiles

Waste Spoil Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 20 2.61

2018 06 19 2.71

2018 09 13 -

2018 11 16 2.58

LC_PIZP1101

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 20 140

2018 05 29 150

2018 08 21 139

2018 10 18 132

EV_GV3gw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 13 75.4

2018 04 25 78.9

2018 09 26 58.9

2018 11 26 63.9

RG_DW-02-20

below the applicable screening criteria

above the applicable screening criteria

no data available

Green
Red

Grey

Primary Screening Criteria Sulphate

mg/L

CSR Aquatic Li fe 1,280-4,290

CSR Irrigation Watering n/a

CSR Livestock Watering 1,000

CSR Drinking Water 500



0 0.5 1 1.5 2 2.50.25

Kilometers

M
X

D
 P

a
th

: 
P

:\
C

u
rr

e
n

t 
P

ro
je

c
ts

\T
e

c
k
 C

o
a

l 
L

td
\G

IS
\M

a
p

 S
e

ri
e
s
\6

6
1
4

6
0

_
A

n
n

u
a

lR
e
p

o
rt

\6
6

1
6

4
0

-3
3

4
_

A
n

a
ly

ti
c
a

lD
a
ta

5
_

7
_

C
a

d
.m

x
d

Project Path: P:\Current Projects\Teck Coal Ltd\GIS\Exports\661460_AnnualReport

!Ð( !Ð(

!Ð(

_̀

_̂

#*

#*

!_

!_ #*

RG_DW-02-20

EV_GV3gw

LC_PIZP1101

Li n
d

sa
y

 In
te

rce
p

to
r

D
itch

Elk
Valley

H
w

y
E
lk

River

Fo
rd

i n
g

R
iv

e
r

Harm

er
Creek

Brû
lé

Creek

Fo
rd

in
g

Ri
ver

Line Creek

Fo
rd

in
g

 R
iv

e
r

S
id

e
 S

tr
e

a
m

Grave Creek

Dry
Cre

ek

D
a
lz

e
ll

C
re

e
k

S
ix

M
ile

Creek

Teep
ee

C

reek

South
Line Creek

El

k River

S
id

e
St

re
a
m

EVO

EV_SM1

EV_HC1

EV_BLM2

EV_FC1

EV_ER4

LC_LC5
LC_LC4

Study

Area

7

Study

Area

8

Study

Area

6

Study

Area

5

RG_DW-02-20 EV_GV3gw

LC_PIZP1101

Li
n

d
sa

y
C

re
e

k

Feltham Creek

Fennelon Creek

Balmer Creek

PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Cadmium  in
Groundwater – Study Areas 5 to 7

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/15 SCALE: 1:50,000 Ref Num:

661460-334

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.

References:
1. Data provided by Teck Coal Ltd.
2. Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

Revisons:
0 - AO - 2019-04-18 -DRAFT - STH
1 - AO - 2019-05-14 - FINAL - STH

!Ð(Well Location

Surface Water Stations

_̂ Compliance Point

!_ Order Station 

!̂_ Order Station and Compliance Point

#*

Receiving Environment_̀

Authorized Discharge

#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Highway

Secondary Road

EVO Permitted Boundary

Site Features

Tailings/Settling Pond

Island

Lake

River Bed

Wetland

Study Areas

Pit

Stockpiles

Waste Spoil

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 20 < 0.0050

2018 06 19 < 0.0050

2018 09 13 0.0155

2018 11 16 0.0113

LC_PIZP1101

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 20 0.0084

2018 05 29 0.0081

2018 08 21 0.0088

2018 10 18 0.0081

EV_GV3gw

Primary Screening Criteria

Dissolved 

Cadmium

µg/L

CSR Aquatic Li fe 0.5-4

CSR Irrigation Watering 5

CSR Livestock Watering 80

CSR Drinking Water 5

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 13 0.0060

2018 04 25 0.0069

2018 09 26 0.0075

2018 11 26 0.0094

RG_DW-02-20

below the applicable screening criteria

above the applicable screening criteria

no data available

Green
Red

Grey



0 0.5 1 1.5 2 2.50.25

Kilometers

M
X

D
 P

a
th

: 
P

:\
C

u
rr

e
n

t 
P

ro
je

c
ts

\T
e

c
k
 C

o
a

l 
L

td
\G

IS
\M

a
p

 S
e

ri
e
s
\6

6
1
4

6
0

_
A

n
n

u
a

lR
e
p

o
rt

\6
6

1
6

4
0

-3
3

5
_

A
n

a
ly

ti
c
a

lD
a
ta

_
8

9
1

0
1
2

_
S

E
L
.m

x
d

Project Path: P:\Current Projects\Teck Coal Ltd\GIS\Exports\661460_AnnualReport

Ü

PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Dissolved Selenium in
Groundwater- Study Areas 8 to 10 and 12

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:50,000 Ref Num:

661460-335

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
** applicable at EV_Ocgw

References:
1. Data provided by Teck Coal Ltd.
2. © 2019 Microsoft Corporation © 2019 DigitalGlobe ©CNES (2019)
Distribution Airbus DS

Revisons:
0 - AO - 2019-04-18 -DRAFT - STH
1 - AO - 2019-05-15 - FINAL - STH

LEGEND

!Ð(Well Location

Surface Water Stations

_̂Compliance Point

!_Order Station 

!̂_Order Station and Compliance Point #*

Receiving Environment_̀

Authorized Discharge#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Island

Lake

River Bed

Wetland

Site Features

Tailings/Settling Pond

Reservoir

Study Areas

Highway

Secondary Road

EVO Permitted Boundary

Pit

Stockpiles

Waste Spoil

Ó(
Q4

Q2Q3

Q1

Primary Screening Criteria

Dissolved 

Selenium

µg/L

BCWQG Aquati c Li fe Short-term Ma ximum** n/a

BCWQG Aquati c Li fe Long-term Avera ge** 2

CSR Aquatic Li fe 20

CSR Irriga tion Watering 20

CSR Livestock Wa tering 30

CSR Drinking Water 10

Secondary Screening Criteria

Dissolved 

Selenium 

(µg/L)

Guidel ine for Canadian Drinking Water Qua l i ty [50]

Si te Performance Objective: Study Areas  8, 9, 10 and 12 19 SPO

Compl iance Point: Study Areas  9 and 10 28 CP

Compl iance Point: Study Areas  8 and 12 n/a

below the applicable screening criteria

above the applicable screening criteria

Green
Red

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 15 0.116

2018 05 10 0.075

2018 09 06 0.073

2018 10 09 0.077

EV_LSgw

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 21 < 0.050

2018 05 15 < 0.050

2018 08 20 < 0.050

2018 10 17 < 0.050

EV_OCgw**

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 15 46.9  SPO CP

2018 05 09 39  SPO CP

2018 08 21 36.7  SPO CP

2018 10 24 29.8  SPO CP

EV_BCgw

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 08 < 0.050

2018 05 10 < 0.050

2018 08 20 1.310

2018 10 17 < 0.050

EV_MCgwS

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 08 0.189

2018 05 10 0.263

2018 08 20 0.216

2018 10 17 0.231

EV_MCgwD

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 14 23.7 SPO

2018 05 02 21.4 SPO

2018 08 21 45.5  SPO CP

2018 10 16 35.6  SPO CP

EV_BRgw

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 14 [193] SPO CP

2018 05 02 [229] SPO CP

2018 08 21 [244] SPO CP

2018 10 16 [216] SPO CP

EV_RCgw

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 14 13.4

2018 05 02 11.0

2018 08 21 16.8

2018 10 16 16.8

EV_WH50gw

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 26 0.190

2018 04 23 0.193

2018 09 27 0.204

2018 11 27 0.196

RG_DW-03-01

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 20 0.150

2018 05 10 0.089

2018 09 19 0.206

2018 10 24 0.069

EV_ECgw

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 21 10.8

2018 05 16 8.02

2018 09 18 11.8

2018 10 09 10.5

EV_ER1gwS

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 21 10.10

2018 05 16 7.52

2018 09 18 4.56

2018 10 09 5.99

EV_ER1gwD

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 02 26 13.5

2018 04 30 13.9

2018 09 27 14.3

2018 11 27 12.0

RG_DW-03-04



0 0.5 1 1.5 2 2.50.25

Kilometers

M
X

D
 P

a
th

: 
P

:\
C

u
rr

e
n

t 
P

ro
je

c
ts

\T
e

c
k
 C

o
a

l 
L

td
\G

IS
\M

a
p

 S
e

ri
e
s
\6

6
1
4

6
0

_
A

n
n

u
a

lR
e
p

o
rt

\6
6

1
6

4
0

-3
3

6
_

A
n

a
ly

ti
c
a

lD
a
ta

_
8

9
1

0
1
2

_
N

N
.m

x
d

Project Path: P:\Current Projects\Teck Coal Ltd\GIS\Exports\661460_AnnualReport

Ü

PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Nitrate Nitrogen in
Groundwater – Study Areas 8 to 10 and 12

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:50,000 Ref Num:

661460-336

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
** applicable at EV_Ocgw

References:
1. Data provided by Teck Coal Ltd.
2. © 2019 Microsoft Corporation © 2019 DigitalGlobe ©CNES (2019)
Distribution Airbus DS

Revisons:
0 - AO - 2019-04-18 -DRAFT - STH
1 - AO - 2019-05-15 - FINAL - STH

Legend

!Ð(Well Location

Surface Water Stations

_̂Compliance Point

!_Order Station 

!̂_Order Station and Compliance Point #*

Receiving Environment_̀

Authorized Discharge#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Island

Lake

River Bed

Wetland

Site Features

Tailings/Settling Pond

Reservoir

Study Areas

Highway

Secondary Road

Pit

Stockpiles

Waste Spoil

EVO Permitted Boundary

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 21 0.0207

2018 05 15 0.0114

2018 08 20 < 0.0050

2018 10 17 < 0.0050

EV_OCgw**

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 15 8.25

2018 05 09 7.46

2018 08 21 6.17

2018 10 24 4.98

EV_BCgw

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 08 < 0.0050

2018 05 10 < 0.0050

2018 08 20 0.0613

2018 10 17 0.104

EV_MCgwS

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 08 0.102

2018 05 10 0.0671

2018 08 20 0.131

2018 10 17 0.0794

EV_MCgwD

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 14 1.87

2018 05 02 1.29

2018 08 21 2.89

2018 10 16 2.35

EV_WH50gw

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 26 0.053

2018 04 23 0.08

2018 09 27 0.09

2018 11 27 0.104

RG_DW-03-01

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 20 0.112

2018 05 10 0.147

2018 09 19 0.131

2018 10 24 0.127

EV_ECgw

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 21 2.08

2018 05 16 1.89

2018 09 18 1.97

2018 10 09 1.85

EV_ER1gwS

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 21 1.93

2018 05 16 1.44

2018 09 18 0.704

2018 10 09 0.937

EV_ER1gwD

Primary Screening Criteria

Nitrate

Nitrogen

mg/L

BCWQG Aquatic Li fe Short-term Maximum** 32.8 (max)

BCWQG Aquatic Li fe Long-term Average** 3

CSR Aquatic Li fe 400

CSR Irrigation Watering n/a

CSR Livestock Watering 100

CSR Drinking Water 10

below the applicable screening criteria

above the applicable screening criteria

Green
Red

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 26 2.31

2018 04 30 2.24

2018 09 27 2.1

2018 11 27 1.81

RG_DW-03-04

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 14 4.90

2018 05 02 4.54

2018 08 21 9.20

2018 10 16 7.10

EV_BRgw

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 02 14 35.0

2018 05 02 37.6

2018 08 21 36.5

2018 10 16 36.5

EV_RCgw

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 15 < 0.0050

2018 05 10 0.0062

2018 09 06 < 0.0050

2018 10 09 < 0.0050

EV_LSgw
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Project Path: P:\Current Projects\Teck Coal Ltd\GIS\Exports\661460_AnnualReport
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Sulphate in Groundwater
– Study Areas 8 to 10 and 12

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:50,000 Ref Num:

661460-337

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
** applicable at EV_Ocgw

References:
1. Data provided by Teck Coal Ltd.
2. © 2019 Microsoft Corporation © 2019 DigitalGlobe ©CNES (2019)
Distribution Airbus DS

Revisons:
0 - AO - 2019-04-18 - DRAFT - STH
1 - AO - 2019-05-15 - FINAL - STH

Legend

!Ð(Well Location

Surface Water Stations

_̂Compliance Point

!_Order Station 

!̂_Order Station and Compliance Point #*

Receiving Environment_̀

Authorized Discharge#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Highway

Secondary Road

EVO Permitted Boundary

Site Features

Tailings/Settling Pond

Reservoir

Island

Lake

River Bed

Wetland

Study Areas

Pit

Stockpiles

Waste Spoil

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 21 62.3

2018 05 15 62.9

2018 08 20 71.5

2018 10 17 64.5

EV_OCgw**

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 15 311

2018 05 09 289

2018 08 21 287

2018 10 24 253

EV_BCgw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 08 109

2018 05 10 134

2018 08 20 135

2018 10 17 161

EV_MCgwS

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 08 47.1

2018 05 10 85.1

2018 08 20 69.6

2018 10 17 69.3

EV_MCgwD

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 14 346

2018 05 02 379

2018 08 21 396

2018 10 16 382

EV_BRgw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 14 1,140

2018 05 02 1,240

2018 08 21 1,150

2018 10 16 1,190

EV_RCgw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 14 114

2018 05 02 90.6

2018 08 21 150

2018 10 16 154

EV_WH50gw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 26 65.4

2018 04 23 65.7

2018 09 27 61.4

2018 11 27 59.9

RG_DW-03-01

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 21 82.2

2018 05 16 77.7

2018 09 18 74.5

2018 10 09 71.2

EV_ER1gwS

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 21 75.3

2018 05 16 54.4

2018 09 18 34.8

2018 10 09 40.7

EV_ER1gwD

below the applicable screening criteria

above the applicable screening criteria

Green
Red

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 26 114

2018 04 30 122

2018 09 27 124

2018 11 27 122

RG_DW-03-04

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 20 25.1

2018 05 10 24.9

2018 09 19 26.7

2018 10 24 25.0

EV_ECgw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 15 77.1

2018 05 10 78.1

2018 09 06 70.0

2018 10 09 71.0

EV_LSgw

Primary Screening Criteria Sulphate

mg/L

BCWQG Aquatic Li fe Short-term Maximum** n/a

BCWQG Aquatic Li fe Long-term Average** 128-309

CSR Aquatic Li fe 1,280-4,290

CSR Irrigation Watering n/a

CSR Livestock Watering 1,000

CSR Drinking Water 500
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Project Path: P:\Current Projects\Teck Coal Ltd\GIS\Exports\661460_AnnualReport
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Cadmium in
Groundwater – Study Areas 8 to 10 and 12

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:50,000 Ref Num:

661460-338

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
** applicable at EV_Ocgw

References:
1. Data provided by Teck Coal Ltd.
2. © 2019 Microsoft Corporation © 2019 DigitalGlobe ©CNES (2019)
Distribution Airbus DS

Revisons:
0 - AO - 2019-04-18 -DRAFT - STH
1 - AO - 2019-05-15 - FINAL - STH

LEGEND

!Ð(Well Location

Surface Water Stations

_̂Compliance Point

!_Order Station 

!̂_Order Station and Compliance Point #*

Receiving Environment_̀

Authorized Discharge#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Island

Lake

River Bed

Wetland

Site Features

Tailings/Settling Pond

Reservoir

Study Areas

Highway

Secondary Road

Pit

Stockpiles

Waste Spoil

EVO Permitted Boundary

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 15 < 0.0050

2018 05 10 0.0062

2018 09 06 < 0.0050

2018 10 09 < 0.0050

EV_LSgw

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 21 < 0.0050

2018 05 15 0.0073

2018 08 20 < 0.0050

2018 10 17 < 0.0050

EV_OCgw**

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 08 < 0.0050

2018 05 10 < 0.0050

2018 08 20 < 0.0050

2018 10 17 < 0.0050

EV_MCgwS

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 08 0.0503

2018 05 10 0.0434

2018 08 20 0.0552

2018 10 17 0.0627

EV_MCgwD

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 20 0.0147

2018 05 10 0.0365

2018 09 19 0.0481

2018 10 24 0.0326

EV_ECgw

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 21 0.0163

2018 05 16 0.0184

2018 09 18 0.0132

2018 10 09 0.0103

EV_ER1gwS

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 21 < 0.0050

2018 05 16 < 0.0050

2018 09 18 < 0.0050

2018 10 09 0.0051

EV_ER1gwD

Primary Screening Criteria

Dissolved 

Cadmium

µg/L

BCWQG Aquatic Li fe Short-term Maximum** 0.038 - 0.918

BCWQG Aquatic Li fe Long-term Average** 0.0176 - 0.291

CSR Aquatic Li fe 0.5-4

CSR Irrigation Watering 5

CSR Livestock Watering 80

CSR Drinking Water 5

below the applicable screening criteria

above the applicable screening criteria

Green
Red

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 14 0.230

2018 05 02 0.501

2018 08 21 0.360

2018 10 16 0.265

EV_RCgw

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 14 0.0193

2018 05 02 0.0218

2018 08 21 0.0210

2018 10 16 0.0202

EV_WH50gw

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 26 0.0795

2018 04 23 0.0795

2018 09 27 0.0727

2018 11 27 0.0740

RG_DW-03-01

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 26 0.0152

2018 04 30 0.0204

2018 09 27 0.0131

2018 11 27 0.0187

RG_DW-03-04

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 15 0.0521

2018 05 09 0.0504

2018 08 21 0.0480

2018 10 24 0.0448

EV_BCgw

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 02 14 0.055

2018 05 02 0.0540

2018 08 21 0.0539

2018 10 16 0.0525

EV_BRgw
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Teck Coal Ltd.

Spatial Distribution of Dissolved Selenium in
Groundwater- Study Area 11

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:50,000 Ref Num:

661460-339

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
** applicable at EV_Ocgw
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LEGEND

!Ð(Well Location

Surface Water Stations

_̂Compliance Point#*

Receiving Environment_̀

Authorized Discharge

#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Lake

River Bed

Wetland

Site Features

Tailings/Settling Pond

Reservoir

Study Areas

Secondary Road

Pit

Stockpiles

Waste Spoil

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 22 2.89

2018 06 27 2.69

2018 09 19 2.04

2018 11 21 2.71

CM_MW1-OB

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 22 < 0.050

2018 06 27 < 0.050

2018 09 19 < 0.050

2018 11 21 < 0.050

CM_MW1-SH

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 27 0.275

2018 06 25 0.219

2018 09 20 0.286

2018 11 15 0.239

CM_MW3-SH

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 27 < 0.10

2018 06 25 < 0.10

2018 09 20 0.35

2018 11 15 < 0.10

CM_MW3-DP

below the applicable screening criteria

above the applicable screening criteria

Green
Red

Sample Location
Date

(yyyy mm dd)

Dissolved

Selenium (µg/L)

2018 03 22 < 0.10

2018 06 27 < 0.050

2018 09 19 0.081

2018 11 21 0.053

CM_MW1-DP

Primary Screening Criteria

Dissolved 

Selenium

µg/L

CSR Aquatic Li fe 20

CSR Irrigation Watering 20

CSR Lives tock Watering 30

CSR Drinking Water 10

Secondary Screening Criteria

Dissolved 

Selenium 

(µg/L)

Guidel ine for Canadian Drinking Water Qual i ty [50]

Si te Performance Objective: Background and 

Study Area  11 19 SPO

Compl iance Poi nt: Background and Study Area  11 19 CP
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Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Dissolved Nitrate
Nitrogen in Groundwater- Study Area 11

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:50,000 Ref Num:

661460-340

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
** applicable at EV_Ocgw

References:
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Legend

!Ð(Well Location

Surface Water Stations

_̂Compliance Point#*

Receiving Environment_̀

Authorized Discharge#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Lake

River Bed

Wetland

Site Features

Tailings/Settling Pond

Reservoir

Study Areas

Secondary Road

Pit

Stockpiles

Waste Spoil

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 22 0.726

2018 06 27 0.538

2018 09 19 0.489

2018 11 21 0.707

CM_MW1-OB

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 22 < 0.0050

2018 06 27 < 0.025

2018 09 19 0.041

2018 11 21 < 0.025

CM_MW1-SH

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 27 0.0223

2018 06 25 0.0055

2018 09 20 0.0117

2018 11 15 0.0122

CM_MW3-SH

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 27 < 0.025

2018 06 25 < 0.025

2018 09 20 0.083

2018 11 15 < 0.025

CM_MW3-DP

below the applicable screening criteria

above the applicable screening criteria

Green
Red

Sample Location
Date

(yyyy mm dd)

Nitrate Nitrogen

(mg/L)

2018 03 22 < 0.0050

2018 06 27 0.058

2018 09 19 0.084

2018 11 21 < 0.025

CM_MW1-DP

Primary Screening Criteria

Nitrate

Nitrogen

mg/L

CSR Aquatic Li fe 400

CSR Irrigation Watering n/a

CSR Livestock Watering 100

CSR Drinking Water 10
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Dissolved Sulphate in
Groundwater- Study Area 11

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/05/16 SCALE: 1:50,000 Ref Num:

661460-341

REV: 1

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
** applicable at EV_Ocgw
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LEGEND

!Ð(Well Location

Surface Water Stations

_̂Compliance Point#*

Receiving Environment_̀

Authorized Discharge#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Lake

River Bed

Wetland

Site Features

Tailings/Settling Pond

Reservoir

Study Areas

Secondary Road

Pit

Stockpiles

Waste Spoil

Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 22 272

2018 06 27 293

2018 09 19 322

2018 11 21 264

CM_MW1-OB

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 27 14.8

2018 06 25 15.1

2018 09 20 14.8

2018 11 15 15.9

CM_MW3-SH

below the applicable screening criteria

above the applicable screening criteria

Green
Red

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 22 15.2

2018 06 27 12.0

2018 09 19 16.1

2018 11 21 11.5

CM_MW1-SH

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 27 5.0

2018 06 25 4.8

2018 09 20 4.2

2018 11 15 < 1.5

CM_MW3-DP

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 22 1.84

2018 06 27 < 1.5

2018 09 19 4.5

2018 11 21 2.0

CM_MW1-DP

Primary Screening Criteria Sulphate

mg/L

CSR Aquatic Li fe 1,280-4,290

CSR Irrigation Watering n/a

CSR Livestock Watering 1,000

CSR Drinking Water 500
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PROJECT LOCATION:

Elk Valley, BC

CLIENT NAME:

Teck Coal Ltd.

Spatial Distribution of Dissolved Cadmium in
Groundwater – Study Area 11

CHK'D: STH

BY: AO COORD SYS: NAD 1983 UTM Zone 11N
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661460-342

REV: 1
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2. Original in colour.
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LEGEND

!Ð(Well Location

Surface Water Stations

_̂Compliance Point

!_Order Station 

!̂_Order Station and Compliance Point #*

Receiving Environment_̀

Authorized Discharge#*

Monitoring

Water Features

Intermittent Stream

Stream Ditch

Indefinite Stream

Stream

! Subsurface

Rock Drain

Lake

River Bed

Wetland

Site Features

Tailings/Settling Pond

Reservoir

Study Areas

Secondary Road

Pit

Stockpiles

Waste Spoil Ó(
Q4

Q2Q3

Q1

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 22 0.0695

2018 06 27 0.0569

2018 09 19 0.0686

2018 11 21 0.0668

CM_MW1-OB

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 22 < 0.025

2018 06 27 < 0.015

2018 09 19 < 0.020

2018 11 21 < 0.020

CM_MW1-SH

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 27 < 0.010

2018 06 25 < 0.010

2018 09 20 0.0055

2018 11 15 < 0.010

CM_MW3-DP

Primary Screening Criteria

Dissolved 

Cadmium

µg/L

CSR Aquatic Li fe 0.5-4

CSR Irrigation Watering 5

CSR Livestock Watering 80

CSR Drinking Water 5

below the applicable screening criteria

above the applicable screening criteria

Green
Red

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 22 < 0.010

2018 06 27 < 0.0050

2018 09 19 < 0.0050

2018 11 21 < 0.0050

CM_MW1-DP

Sample Location
Date

(yyyy mm dd)

Dissolved 

Cadmium (µg/L)

2018 03 27 0.0106

2018 06 25 0.0062

2018 09 20 0.0081

2018 11 15 0.0100

CM_MW3-SH



Appendix I 
Permit Requirements and Report Structure 
The 2018 Annual Report for the RGMP has been prepared following the approved 2015 RGMP 
(SNC-Lavalin, 2015) and the annual groundwater reporting requirements listed in Section 10.4 of Permit 
107517. The following table presents a checklist identifying the annual groundwater monitoring 
requirements listed in Section 10.4 of Permit 107517 and the Section(s) in the report in which the 
requirements are fulfilled. 

Table I-1: Summary of the Report Structure 
Description of Permit Requirement Relevant Report Section 

i. A map of monitoring locations with EMS and Permittee
descriptors; 

Sections 2.2; 
Drawings 664160-308 to 311 

ii. Cross sections showing well installation details, stratigraphy,
groundwater elevations, and flow. Cross sections should be

in the direction of groundwater flow and perpendicular to 
groundwater flow; 

Drawings 664160-312 to 326 

iii. Drawings showing locations and water quality data of
groundwater sampling points; Drawings 664160-327 to 342 

iv. A summary of background information on that year’s
program, including discussion of program modifications

relative to previous years; and 
Sections 2.0 and 4.1 

v. A summary of measured parameters, including appropriate
graphs and comparison of result to, Approved and Working
Water Quality Guidelines, or other criteria and benchmarks

as specified by the Director; 

Sections 4.2 to 4.13; 
Appendix VI 

vi. If applicable, a summary of exceedances of screening
benchmarks; Sections 4.2 to 4.13 

vii. Evaluation and discussion of spatial patterns and temporal
trends; Sections 4.2 to 4.13 

viii. A summary of all QA/QC issues for the year; and Section 4.16 

ix. Recommendations for further study or measures to be taken. Section 5 



 

 

Appendix II 
Summary of SSGMP 2018 Annual Reports and Regional 
Conceptual Site Model 
› Appendix II-1: FRO 2018 Site-Specific Groundwater Monitoring Program Summary and 

Recommendations 
› Appendix II-2: GHO 2018 Site-Specific Groundwater Monitoring Program Summary and 

Recommendations 
› Appendix II-3: LCO 2018 Site-Specific Groundwater Monitoring Program Summary and 

Recommendations 
› Appendix II-4: EVO 2018 Site-Specific Groundwater Monitoring Program Summary and 

Recommendations 
› Appendix II-5: CMO 2018 Site-Specific Groundwater Monitoring Program Summary and 

Recommendations 
› Appendix II-6: Quality Assurance/Quality Control (QA/QC) 
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Appendix II-1: Fording River Operations 
2018 Site-Specific Groundwater Monitoring 
Program 
Summary  
SNC-Lavalin completed the 2018 Annual Report for the FRO SSGMP (SNC-Lavalin, 2019a). The 
following information was taken from the 2018 FRO Annual Report. 

Hydrogeology in the conceptual site model (CSM) was described with respect to the Fording River valley 
bottom setting with valley bottom tributaries including Henretta and Kilmarnock creeks and mountain 
tributaries including Clode, Lake Mountain, Cataract, and Swift creeks. 

The FRO SSGMP includes fourteen monitoring wells that are monitored and sampled quarterly for a 
specific list of analytes. The wells monitored and sampled as part of the 2018 annual program are shown 
on Drawing 662795-002 attached. A summary of wells included in each drainage area is provided in 
Table 1; manual water level measurements provided in Table 2; field parameters in Table 3; and 
analytical results compared to screening criteria in Tables 4 and 5. Analytical results for select 
constituents of interest (CI), including nitrate-nitrogen, sulphate and dissolved selenium, are shown on 
Drawings 662795-007 to -009, attached. 

A summary of the 2018 Annual Report for the FRO SSGMP is as follows: 

› In 2018, quarterly groundwater monitoring and sampling events were completed at each of the fifteen 
wells with three exceptions: the Q1 sample from FR_HMW5 could not be collected because the well 
was frozen; the Q1 sample from FR_09-01-A could not be collected because the well was dry; and, 
the Q1 sample from FR_TT43 was not collected because it was not yet included in the program. 
Samples from the site-specific program were submitted for all parameters on the SSGMP analyte list. 

› The field QA/QC program and laboratory QA/QC results for groundwater samples indicated the data 
collected are acceptable for use in this report. With the exception of one RPD value greater than 50% 
for one parameter, the remaining RPD values were less than 50%. The laboratory quality control 
reports were reviewed and the data were considered reliable. Detectable concentrations of select 
parameters in trip and field blanks were, for the most part, marginally above the detection limit or well 
below applicable primary screening criteria and did not affect the reliability of the data. 

› Review of continuous groundwater elevation data indicated groundwater elevations follow a seasonal 
trend with higher groundwater levels recorded in spring months. Seasonal variation in groundwater 
elevations ranged from 0.03 m to 7.1 m. 

Groundwater quality was similar to previous years, with notable conclusions listed below by drainage. 
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Henretta Creek Valley 

› Groundwater quality results from the Henretta Valley reference well FR_HMW5 were below the 
primary screening criteria for each CI; however, concentrations of dissolved selenium have been 
continuously measured above the detection limit since May 2016 and sulphate concentrations 
measured in Q3 2018 were the highest recorded since sampling began. Concentrations of dissolved 
selenium and sulphate in adjacent surface water (FR_HC3) have also been increasing. Continued 
monitoring is recommended to evaluate the significance of these increases. Evaluation of this well as 
an appropriate reference well should occur under the RGMP. 

› Groundwater samples from the Henretta Valley monitoring well FR_HMW2, installed in spoils, had CI 
concentrations above primary screening criteria and dissolved selenium above select secondary 
screening criteria. Both sulphate and dissolved selenium concentrations at FR_HMW2 were the 
highest measured at FRO and since monitoring began. In contrast, nitrate concentrations displayed a 
decreasing trend.  

› Shallow and deep monitoring wells FR_HMW1S/D, installed in the backfilled Henretta Pits had CI 
greater than primary screening criteria in each quarter in both wells, with the exception of dissolved 
selenium in Q2. Dissolved selenium was also greater than secondary screening criteria in select 
quarters. Similar to FR_HMW2, concentrations of sulphate were increasing and concentrations of 
nitrate were decreasing, but dissolved selenium concentrations were similar to previous years.  

› Because CI concentrations in surface water at downstream station FR_HC1 were lower than at 
monitoring wells FR_HMW2 and FR_HMW3, it is concluded that there is limited loading to Henretta 
Creek from groundwater in the area of the backfilled pits and spoils. This suggests that groundwater 
systems in the backfilled pits are separate from the shallow surficial flow system and attenuation in 
groundwater may be occurring. 

Fording River Valley 

› Groundwater from the Fording River Valley north of the STP (i.e., FR_POTWELLS and FR_MW-1B) is 
hydraulically connected to surface water and the Fording River is a source of groundwater recharge and 
considered the main transport pathway for CI. In FR_POTWELLS, groundwater had dissolved selenium 
concentrations greater than the primary screening criteria in each quarter. Selenium concentrations in 
groundwater follow the same seasonal variation as surface water concentrations measured at upgradient 
surface water sampling location FR_FR1. At monitoring well FR_MW-1B, downgradient of Clode and 
Lake Mountain Creek confluences with the Fording River, nitrate (Q1, Q4) and dissolved selenium (Q1 to 
Q4) were above the primary screening criteria and selenium was above select secondary screening 
criteria in one quarter. CI concentrations above screening criteria in FR_MW-1B were higher than those 
in FR_POTWELLS and upstream surface water at FR_FR1, probably due to CI transport from the Clode 
Creek drainage to the Fording River valley-bottom groundwater. 

› In the Fording River Valley downgradient of the STP, groundwater was sampled from monitoring wells 
FR_09-01-A/B, FR_09-02-A/B, FR_09-04-A/B, FR_TT43, and FR_GH_WELL4. In wells FR_09-01-A/B, 
FR_09-02-A/B, FR_TT43, and FR_GH_WELL4 dissolved selenium, sulphate (FR_TT43 only) and 
nitrate concentrations were greater than primary and secondary screening criteria in most quarters. In 
wells FR_09-04-A/B, directly downgradient of the STP, CI concentrations were below primary screening 
criteria in 2018 and were probably low due to attenuation in the STP. Upland groundwater flow and 
surface water infiltration from Kilmarnock Creek drainage remains a major source of mining-related 
constituents to Fording River valley-bottom groundwater in the area downgradient of the STP and is 
probably contributing to elevated CIs at monitoring wells FR_TT43, FR_09-01-A/B, FR_09-02-A/B, and 
FR_GH_WELL4. 
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Constituents other than CI that were measured above primary screening criteria were dissolved 
manganese, lithium, and uranium. Dissolved manganese concentrations above the primary screening 
criteria are associated with low DO concentrations in deep wells with limited exposure to atmospheric 
oxygen. Dissolved lithium concentrations are interpreted to be naturally occurring and are greater than 
the CSR DW standard in 93% of the wells in the Elk Valley. Uranium was not identified as a CI related to 
mining activities and probably originates from localized, natural sources.  

Recommendations 
SNC-Lavalin has the following recommendations for future groundwater monitoring and sampling: 

› For nested wells, monitor wells on the same day, one right after the other, and collect manual depth 
to groundwater measurements for each well prior to purging rather than purging and sampling one 
well and then moving to the paired well; 

› Analyze trip blanks for dissolved organic carbon (DOC) and the same dissolved metals package as 
site samples; 

› When possible, avoid collecting samples in back to back months between quarter (i.e. June of Q2 
and July of Q3) and instead evenly space sampling events throughout the year; 

› Complete a QA/QC on laboratory results as they come in to identify hold-time and other errors that 
may arise to rectify in the subsequent sampling event; 

› Wells, FR_KB-1A, FR_KB-2A, and FR_KB-3A/B, installed in the Kilmarnock alluvial fan in 2018 
should be evaluated as a possible replacement for FR_TT43;  

› Once approved, implement the 2018 SSGMP Update; and 
› Continue to monitor increases of sulphate and dissolved selenium in reference well FR_HMW5 and 

re-assess this well as a reference well under the RGMP. 



0 1 2 30.5
Kilometers

MX
D 

Pa
th:

 P:
\C

urr
en

t P
roj

ec
ts\

Te
ck

 C
oa

l L
td\

GI
S\M

ap
 Se

rie
s\6

62
79

5_
FR

O_
SS

GM
P\6

62
79

5-0
02

-S
ite

Fe
ata

nd
Sa

mp
Lo

cP
lan

_F
RO

_1
.m

xd

Project Path: P:\Current Projects\Teck Coal Ltd\GIS\Exports\662795_FRO_SSGMP

&<&<&<&<

&<&<

&<&<
&<&<

&<

&<

&<

&<

&<

_̀

_̀

_̀

_̀

_̂

#*

#*

#*

_̀

#*

#*

#*

#*

#*

#*

#*

#*

!_

Britt Creek

Kilmarnock Creek
Osborne Creek

Cha

uncey Creek

Clode Creek
Brownie Creek

Lak
eM

oun
tai

n C
ree

k

McQuarrie Creek

Mi
ller

C ree
k

NoName Creek

Willow Creek South

Frying Pan Creek

Willow
Creek North

Wolfram Creek North

Wilde Creek

Le a sk Creek

Porter Creek

Mickelson Creek

Henret ta Creek

For
din

g R
ive

r

Cataract Creek

SwiftCreek

South
Tailings

Pond

Clode Settling Ponds

Eagle Settling Ponds

North Loop 
Settling Pond

South Kilmarnock
Settling Ponds - 
Phase 2

Henretta Pit

Henretta Lake

Lake
Mountain

Pit

Henretta
Backfilled

PitsPost Sediment 
Ponds

Swift Creek 
Sediment Ponds Cataract Creek 

Sediment Ponds

South 
Kilmarnock
Settling Ponds - 
Phase 1

Lake Mountain 
Settling Ponds

North 
Tailings Pond

Maintenance & Services 
Settling Ponds

Liverpool 
Sediment Ponds

FR_FRCP1

FR_FR1

FR_FR2

FR_FRRD

FR_HC1

FR_HC3

FR_UFR1

FR_FRABCH

FR_HP1

FR_CC1

GH_CC1

GH_SC1

FR_LMP1

FR_FR4

FR_HC2

FR_KC1

RG_CH1

FR_09-01-A
FR_09-01-B

FR_09-02-A
FR_09-02-B

FR_09-04-AFR_09-04-B

FR_HMW1D
FR_HMW1S FR_HMW2

FR_HMW3

FR_HMW5

FR_MW-1B

FR_TT43

FR_POTWELLS

FR_GH_WELL4

Order Station GH_FR1 is 
located approximately 10km SW 
in the Fording River Valley

B'

FRO

A

B

C A'

C'

Ü

PROJECT LOCATION:
Fording River Operations, BC

CLIENT NAME:
Teck Coal Ltd.

Site Features and Sample Location Plan
CHK'D: KM
BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/03/28 SCALE: 1:60,000 Ref Num:

622795-002
REV: 0

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
References:
1. Information provided by Teck Coal Ltd.
2. Mapped Aquifers are from Water Resources Atlas (BC ENV)
3. 2018 ortho-image client provided

Revisons:
0 - AO - 2019-02-05 - DRAFT - KM
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PROJECT LOCATION:
Teck Coal Ltd

CLIENT NAME:
Fording River Operations, BC

Spatial Distribution of Dissolved Selenium
in Groundwater

CHK'D: KM
BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/03/28 SCALE: 1:60,000 Ref Num:

662795-007
REV: 0

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
References:
1. Information provided by Teck Coal Ltd.
2. 2018 ortho-image client provided

Revisons:
0 - AO - 2019-01-31 - DRAFT - KM
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Order Station GH_FR1 is 
located approximately 10km SW 
in the Fording River Valley

!_

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 06 06 0.345
2018 07 18 2.27
2018 12 18 0.318

FR_HMW5

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 25 61.2
2018 06 07 73.5 SPO
2018 07 18 62.9
2018 12 11 62.9

FR_HMW3

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 30 [650 SPO-CP]
2018 06 06 [891 SPO-CP]
2018 08 01 [705  SPO-CP]
2018 12 17 [725 SPO-CP]

FR_HMW2

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 25 [203 SPO-CP]
2018 06 12 [262 SPO-CP]
2018 07 18 [255 SPO-CP]
2018 12 11 [238 SPO-CP]

FR_HMW1S

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 24 [118 SPO]
2018 06 12 7.31
2018 07 18 13.7
2018 12 11 [61.7]

FR_HMW1D

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 02 20 31.6
2018 06 12 10.5
2018 08 02 11.8
2018 12 27 24.6

FR_POTWELLS

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 02 14 [57]
2018 06 13 20.6
2018 08 01 24
2018 12 19 47.6

FR_MW-1B

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 31 0.118
2018 06 13 0.177
2018 08 01 0.188
2018 12 12 0.204

FR_09-04-A

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 31 0.185
2018 06 13 0.13
2018 08 01 0.261
2018 12 12 0.218

FR_09-04-B

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 06 14 [113 SPO]
2018 08 02 [111 SPO]
2018 12 18 [281  SPO-CP]

FR_TT43

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 06 13 [106 SPO]
2018 07 31 [81.2 SPO]
2018 12 13 38.1

FR_09-01-A

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 02 22 [53.5]
2018 06 13 [97.1 SPO]
2018 07 31 [79.4 SPO]
2018 12 13 41.8

FR_09-01-B

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 02 22 [52.8]
2018 06 13 [96.3 SPO]
2018 07 31 33
2018 12 13 49.2

FR_09-02-A

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 02 08 49.9
2018 06 13 [87.8 SPO]
2018 07 31 49
2018 12 13 45

FR_09-02-B

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 31 [109 SPO]
2018 06 14 [77 SPO]
2018 07 31 [76.9 SPO]
2018 12 13 [99.2 SPO]

FR_GH_WELL4

Primary Screening Criteria Dissolved 
Selenium (µg/L)

CSR Aquatic Li fe 20
CSR Irrigation Watering 20
CSR Livestock Watering 30
CSR Drinking Water 10

Secondary Screening Criteria Dissolved 
Selenium (µg/L)

Guidel ine for Canadian Drinking Water Qual i ty [50]
Site Performance Objective: GH_FR1 (0200378) 63 SPO
Compl iance Point: FR_FRCP1 (E300071) 130 CP

Ó(
Q4

Q2Q3

Q1

below the applicable screening criteria
above the applicable screening criteria

Green
Red
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PROJECT LOCATION:
Teck Coal Ltd

CLIENT NAME:
Fording River Operations, BC

Spatial Distribution of Nitrate Nitrogen in
Groundwater

CHK'D: KM
BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/03/28 SCALE: 1:60,000 Ref Num:

662795-008
REV: 0

Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
References:
1. Information provided by Teck Coal Ltd.
2. 2018 ortho-image client provided

Revisons:
0 - AO - 2019-01-31 - DRAFT - KM
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Order Station GH_FR1 is 
located approximately 10km SW 
in the Fording River Valley

!̂_

Sample Location
Nitrate 

Nitrogen 
(mg/L)

CSR Aquatic Li fe 400
CSR Irrigation Watering n/a
CSR Livestock Watering 100
CSR Drinking Water 10

Ó(
Q4

Q2Q3

Q1

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 06 06 < 0.0050
2018 07 18 < 0.0050
2018 12 18 0.0054

FR_HMW5

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 30 96.5
2018 06 06 72
2018 08 01 69.5
2018 12 17 66.5

FR_HMW2

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 25 8.43
2018 06 07 14.7
2018 07 18 8.92
2018 12 11 9.9

FR_HMW3

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 25 150
2018 06 12 157
2018 07 18 149
2018 12 11 127

FR_HMW1S

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 24 152
2018 06 12 148
2018 07 18 150
2018 12 11 134

FR_HMW1D

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 20 5.75
2018 06 12 1.64
2018 08 02 1.93
2018 12 27 3.99

FR_POTWELLS

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 14 17.5
2018 06 13 5.64
2018 08 01 6.65
2018 12 19 16.5

FR_MW-1B

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 31 0.0921
2018 06 13 0.089
2018 08 01 0.295
2018 12 12 0.286

FR_09-04-A

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 31 0.0774
2018 06 13 0.664
2018 08 01 0.915
2018 12 12 0.266

FR_09-04-B

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 06 14 26.8
2018 08 02 35.4
2018 12 18 78.7

FR_TT43

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 06 13 31.6
2018 07 31 24
2018 12 13 11.5

FR_09-01-A

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 22 17
2018 06 13 29.3
2018 07 31 28.4
2018 12 13 12.8

FR_09-01-B

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 22 15.7
2018 06 13 31
2018 07 31 9.87
2018 12 13 15.5

FR_09-02-A

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 08 12.7
2018 06 13 31
2018 07 31 15.9
2018 12 13 13.8

FR_09-02-B

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 31 40.4
2018 06 14 22.4
2018 07 31 30.9
2018 12 13 31.6

FR_GH_WELL4

below the applicable screening criteria
above the applicable screening criteria

Green
Red
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PROJECT LOCATION:
Teck Coal Ltd

CLIENT NAME:
Fording River Operations, BC

Spatial Distribution of Sulphate in
Groundwater

CHK'D: KM
BY: AO COORD SYS: NAD 1983 UTM Zone 11N

DATE: 2019/03/28 SCALE: 1:60,000 Ref Num:

662795-009
REV: 0
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Notes:
1. Intended for illustration purposes only.
2. Original in colour.
3. Site location is approximate.
References:
1. Information provided by Teck Coal Ltd.
2. 2018 ortho-image client provided

Revisons:
0 - AO - 2019-01-31 - DRAFT - KM
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Ó(
Q4

Q2Q3

Q1

below the applicable screening criteria
above the applicable screening criteria

Green
Red

Sample Location Sulphate
(mg/L)

CSR Aquatic Li fe 1,280-4,290
CSR Irrigation Watering n/a
CSR Livestock Watering 1000
CSR Drinking Water 500

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 06 06 50.3
2018 07 18 51.4
2018 12 18 48.7

FR_HMW5

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 30 1,720
2018 06 06 1,830
2018 08 01 1,990
2018 12 17 1,700

FR_HMW2

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 25 253
2018 06 07 263
2018 07 18 203
2018 12 11 251

FR_HMW3

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 25 1,710
2018 06 12 1,810
2018 07 18 1,790
2018 12 11 1,640

FR_HMW1S

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 24 1,740
2018 06 12 1,830
2018 07 18 1,910
2018 12 11 1,850

FR_HMW1D

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 02 14 218
2018 06 13 82.5
2018 08 01 109
2018 12 19 203

FR_MW-1B

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 31 348
2018 06 13 396
2018 08 01 386
2018 12 12 352

FR_09-04-A

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 31 350
2018 06 13 392
2018 08 01 418
2018 12 12 353

FR_09-04-B

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 06 14 219
2018 08 02 271
2018 12 18 619

FR_TT43

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 06 13 239
2018 07 31 226
2018 12 13 297

FR_09-01-A

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 02 22 378
2018 06 13 222
2018 07 31 311
2018 12 13 262

FR_09-01-B

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 02 22 287
2018 06 13 247
2018 07 31 169
2018 12 13 288

FR_09-02-A

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 02 08 270
2018 06 13 252
2018 07 31 223
2018 12 13 274

FR_09-02-B

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 31 269
2018 06 14 207
2018 07 31 207
2018 12 13 271

FR_GH_WELL4

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 02 20 186
2018 06 12 58.1
2018 08 02 77.2
2018 12 27 147

FR_POTWELLS

Order Station GH_FR1 is 
located approximately 10km SW 
in the Fording River Valley



TABLE 1: Summary of Groundater Monitoring Program Locations

LIDAR 
Ground 

Elevation

Ground 
Elevation

TOC 
Elevation

Stick Up 
Height

Drilled 
Depth

Well 
Diameter

Top of 
Screen 
Depth

Bottom of 
Screen 
Depth

Depth to 
Bedrock

Hydraulic 
Conductivity

Easting Northing masl masl masl m mbgs mm mbgs mbgs mbgs m/s

FR_HMW1S SSGMP Monitoring 652441 5566518 1735.42 1732.30 1733.02 0.72 33.5 51 29.9 32.5 Gravel 33.5 -

FR_HMW1D SSGMP Monitoring 652437 5566516 1734.87 1732.20 1732.97 0.77 54.3 51 51.2 54.3 Gravel / Coal / Bedrock 53.9 1.0E-04

FR_HMW2 SSGMP Monitoring 652666 5566634 1769.18 1767.30 1768.04 0.74 48.8 51 43.3 46.3 - 47.7 3.0E-03

FR_HMW3 SSGMP Monitoring 652810 5566540 1781.95 1728.20 1729.01 0.81 22.6 51 16.7 19.7 Silty Gravel 22.6 7.0E-04

8.0E-03

9.0E-05

FR_POTWELLSa SSGMP Supply 651152 5565133 1686.77 - - - - - - - - - -

FR_MW-1B SSGMP Monitoring 650966 5563112 1670.16 1652.00 1652.67 0.67 8.2 51 5.2 8.2 Clay / Bedrock 7.3 4.0E-04

FR_09-04-A SSGMP Monitoring 652033 5560000 1605.52 1604.98 1605.89 0.91 5.0 51 1.14 4.66 Sandy Gravel - 3.0E-03

FR_09-04-B SSGMP Monitoring 652033 5560000 1605.52 1605.03 1605.57 0.54 7.0 51 5.10 6.62 Gravel 6.5 9.6E-05

FR_TT43 SSGMP Monitoring 652427 5559690 1613.50 - - - 10.97 50.8 6.12 7.62 Gravel - -

FR_09-02-A SSGMP Monitoring 652482 5558261 1584.95 1584.69 1585.51 0.82 11.5 51 8.30 11.35 Sandy Gravel - 1.0E-03

FR_09-02-B SSGMP Monitoring 652842 5558261 1584.95 1584.73 1585.40 0.67 30.0 51 20.81 22.33 Gravel - 9.9E-05

FR_09-01-A SSGMP, RGMP Monitoring 652601 5558300 1584.64 1584.10 1584.95 0.85 8.4 51 3.83 6.88 Sandy Gravel - 1.0E-03

FR_09-01-B SSGMP, RGMP Monitoring 652601 5558300 1584.64 1584.10 1584.86 0.76 29.0 51 17.15 18.67 Gravel - 1.5E-04

FR_GH_WELL4b SSGMP, RGMP Supply 653150 5557337 1576.45 1575.80 - - 29.0 - 25.90 28.95 Sand and Gravel - -

Notes: 
a) FR_POTWELLS consists of six wells (FR_PW91, FR_PW92, FR_PW93, FR_PW94, FR_PW95, FR_PW96). Details for for FR_PW91 are provided above.
b) As a recommendation of the hydrogeological  assessment, monitoring of a dedicated well from FR_GHHW (FR_GH_WELL4) began in Q4 2017. Details for FR_GH_WELL4 are provided above.

masl = metres above sea level
mbgs = metres below ground surface

7.30 10.40 Gravel 10.7

Fording River Valley

1786.03 0.83 12.6 51

Coordinates            
(UTM NAD 83) Screened 

Formation 

Henretta Valley 

FR_HMW5 SSGMP, RGMP Monitoring 655476 5567514 1793.23 1785.20

Area Well ID Monitoring 
Program Well Type
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TABLE 2: Summary of Groundwater Elevations and Calculated Vertical Gradients

Ground 
Elevation

TOC 
Elevation

Stick Up 
Height

Date of Static 
Water Level 

Measurement

Depth to 
Water

Water Level 
Elevation

Date of Static 
Water Level 

Measurement

Calculated 
Vertical 
Gradient

masl masl m yyyy/mm/dd mtoc masl yyyy/mm/dd m/m
FR_HMW1S 1732.30 1733.02 0.72 2018/01/25 15.444 1717.576 2018/01/25 -

2018/06/12 14.40 1718.62 2018/06/12 -0.029
2018/07/18 15.27 1717.75 2018/07/18 -0.004
2018/12/11 15.74 1717.28 2018/12/11 0.029

FR_HMW1D 1732.20 1732.97 0.77 2018/01/24 15.229 1717.741
2018/06/12 14.97 1718
2018/07/18 15.30 1717.67
2018/12/11 15.07 1717.9

FR_HMW2 1767.30 1768.04 0.74 2018/01/30 45.140 1722.9
2018/06/06 45.03 1723.01
2018/08/01 45.07 1722.97
2018/12/17 45.90 1722.14

FR_HMW3 1728.20 1729.01 0.81 2018/01/25 7.854 1721.156
2018/06/07 7.35 1721.66
2018/07/18 7.568 1721.442
2018/12/11 7.61 1721.4

FR_HMW5 1785.20 1786.03 0.83 2018/06/06 0.555 1785.475
2018/07/18 1.60 1784.43
2018/12/18 1.593 1784.437

FR POTWELLSa - - - - - -
FR_MW-1B 1652.00 1652.67 0.67 2018/02/14 2.216 1650.454

2018/06/13 1.99 1650.680
2018/08/01 2.12 1650.550
2018/12/19 2.12 1650.550

FR_09-04-A 1604.98 1605.89 0.91 2018/01/31 2.163 1603.727 2018/01/31 -0.154
2018/06/13 2.14 1603.750 2018/06/13 -0.155
2018/08/01 2.166 1603.724 2018/08/01 -0.158
2018/12/12 2.15 1603.743 2018/12/12 -0.122

FR_09-04-B 1605.03 1605.57 0.54 2018/01/31 2.290 1603.280
2018/06/13 2.27 1603.300
2018/08/01 2.305 1603.265
2018/12/12 2.183 1603.387

FR_TT43 - - - 2018/06/14 4.980 -
2018/08/02 4.742 -
2018/12/18 6.170 -

FR_09-02-A 1584.69 1585.51 0.82 2018/02/22 9.483 1576.027 2018/02/08 -
2018/06/13 2.31 1583.200 2018/06/13 -0.099
2018/07/31 4.391 1581.119 2018/07/31 -0.082
2018/12/13 6.22 1579.290 2018/12/13 -0.097

FR_09-02-B 1584.73 1585.40 0.67 2018/02/08 9.878 1575.522
2018/06/13 3.36 1582.040
2018/07/31 5.236 1580.164
2018/12/13 7.25 1578.150

FR_09-01-A 1584.10 1584.95 0.85 2018/02/22 DRY N/A 2018/02/22 N/A
2018/06/13 1.72 1583.230 2018/06/13 -0.052
2018/07/31 3.73 1581.220 2018/07/31 -0.053
2018/12/13 5.47 1579.480 2018/12/13 -0.066

FR_09-01-B 1584.10 1584.86 0.76 2018/02/22 9.191 1575.669
2018/06/13 2.28 1582.580
2018/07/31 4.31 1580.550
2018/12/13 6.21 1578.650

FR GH WELL4b 1575.80 - - - - -

Notes: 
a) FR_POTWELLS consists of six wells (FR_PW91, FR_PW92, FR_PW93, FR_PW94, FR_PW95, FR_PW96). Details for for FR_PW91 are provided above.
b) As a recommendation of the hydrogeological  assessment, monitoring of a dedicated well from FR_GHHW (FR_GH_WELL4) began in Q4 2017. Details for FR_GH_WELL4 are provided above.

masl = metres above sea level
mbgs = metres below ground surface

Fording River Valley

FR_09-04-A 
and 

FR_09-04-B

FR_09-02-A 
and 

FR_09-02-Bc

FR_09-01-A 
and 

FR_09-01-B

Henretta Valley 

FR_HMW1S 
and 

FR_HMW1Dc

Area Well ID Well Pairs
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TABLE 3: Field-Measured Parameters

Field Parameters
Sample Dissolved

Sample Date Temperature pH ORP Oxygen Conductivity
Location (yyyy mm dd) oC pH mV mg/L µS/cm

Henretta Valley
FR_HMW1S 2018 01 25 3.1 6.83 209.8 0.22 3,776

2018 06 12 3.6 6.67 195.8 0.54 3,636
2018 07 18 4.1 6.84 134.9 1.00 3,433
2018 12 11 3.3 6.94 260.0 2.34 3,298

FR_HMW1D 2018 01 24 3.2 6.84 257.1 0.42 3,589
2018 06 12 4.0 6.67 230.4 1.37 3,712
2018 07 18 4.2 6.82 142.7 0.24 3,535
2018 12 11 3.7 7.01 246.3 4.66 3,265

FR_HMW2 2018 01 30 2.2 6.9 175.9 3.84 3,335
2018 06 06 4.4 6.76 228.2 5.05 3,246
2018 08 01 7.4 7.03 209.3 6.25 3,125
2018 12 17 1.8 6.98 214.9 7.91 3,043

FR_HMW3 2018 01 25 3.2 7.35 25.2 2.23 842.5
2018 06 07 3.3 6.92 101.2 3.32 862
2018 07 18 4.6 7.31 33.5 2.19 709.0
2018 12 11 3.3 7.39 94.5 4.75 749

FR_HMW5 2018 06 06 3.9 8.07 -46.5 0.28 352.2
2018 07 18 5.5 8.19 -109.0 4.4 329.0
2018 12 18 3.5 8.18 210.8 0.36 307.4

Fording River Valley
FR_POTWELLS 2018 02 20 2.3 7.90 116.1 11.73 598.1

2018 06 12 5.8 7.86 179.8 9.86 329.0
2018 08 02 9.0 7.76 172.1 9.22 350.8
2018 12 27 2.7 7.70 298.7 16.65 519.4

FR_MW-1B 2018 02 14 2.8 7.67 272.8 9.19 784.7
2018 06 13 4.4 7.63 223.3 8.12 453.1
2018 08 01 6.4 7.89 147.1 6.72 481.9
2018 12 19 4.6 7.67 249.8 9.38 702.0

FR_09-04-A 2018 01 31 8.4 7.12 169.0 0.23 1,091
2018 06 13 9.8 6.93 158.9 0.05 1,155
2018 08 01 10.8 7.11 191.5 0.08 1,069
2018 12 12 7.8 7.2 244.1 0.32 1,056

FR_09-04-B 2018 01 31 8.6 7.11 171.3 0.05 1,098
2018 06 13 9.7 6.89 160.5 0.07 1,161
2018 08 01 9.9 7.10 186.9 0.13 1,072
2018 12 12 8.2 7.33 212.3 0.3 1,055

FR_TT43 2018 06 14 5.0 7.07 198.1 8.57 1,056
2018 08 02 7.9 7.11 180.1 7.99 1,080
2018 12 18 3.3 7.19 105.3 7.96 1,906

FR_09-02-A 2018 02 22 4.1 7.56 181.2 11.29 921
2018 06 13 5.9 7.23 212.6 9.24 1,012
2018 07 31 8.4 7.61 174.1 6.91 591.6
2018 12 13 1.4 7.75 307.6 11.31 855.4

FR_09-02-B 2018 02 08 6.0 7.42 151.6 9.35 892
2018 06 13 4.8 7.2 206.5 9.66 967
2018 07 31 5.9 7.52 177.4 6.87 741.8
2018 12 13 4.4 7.61 300.2 10.88 812.5

FR_09-01-A 2018 06 13 6.8 7.31 219.0 9.54 1,002
2018 07 31 7.6 7.55 175.5 7.32 901
2018 12 13 5.6 7.36 216.1 7.49 904

FR_09-01-B 2018 02 22 6.8 7.20 181.2 7.09 1,216
2018 06 13 5.6 7.09 223.8 10.03 928
2018 07 31 6.3 7.29 156.1 7.46 936
2018 12 13 6.6 7.39 301.1 9.18 777

FR_GH_WELL4 2018 01 31 6.3 7.34 117.3 5.29 1,105
2018 06 14 8.4 7.14 120.3 4.81 935
2018 07 31 10.7 7.38 108.6 5.64 803
2018 12 13 9.9 7.34 260.9 4.50 1,038
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TABLE 4: Groundwater Analytical Results compared to Primary Screening Criteria

Physical Parameters Dissolved Inorganics Organics
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Location (yyyy mm dd) pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L mg/L µg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Standard
CSR Aquatic Life (AW)a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 3,700-18,500b n/a 1,500 2,000-3,000c 400 0.2-1d n/a n/a n/a 1,280-4,290c n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 100 10 n/a n/a n/a 1,000 n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 10 1 n/a n/a n/a 500 n/a n/a
Henretta Valley

FR_HMW1D 2018 01 24 7.51 2,670 4,030 2.4 3,970 0.78 406 406 < 1.0 < 1.0 342 < 0.10 < 5.0 < 200 152 < 0.010 0.329 0.0033 0.0066 1,740 1.61 1.66
2018 06 12 7.85 2,740 3,960 1.7 4,150 0.51 446 446 < 1.0 < 1.0 241 < 0.50 < 5.0 260 148 0.032 < 0.050 0.0026 0.0046 1,830 1.16 1.13
2018 07 18 7.90 2,730 3,690 2.2 4,090 0.70 294 294 < 1.0 < 1.0 174 < 0.50 < 5.0 290 150 0.016 < 0.050 0.0011 0.0049 1,910 1.13 1.25
2018 12 11 7.90 2,690 3,630 3.0 4,100 0.33 375 375 < 1.0 < 1.0 155 < 0.50 < 5.0 260 134 0.020 0.537 0.0203 0.0456 1,850 1.07 1.13

FR_HMW1S 2018 01 25 7.88 2,780 3,890 1.0 3,660 0.48 403 403 < 1.0 < 1.0 910 0.17 < 5.0 < 200 150 0.020 0.342 < 0.0010 0.0018 1,710 1.40 1.55
2018 06 12 7.91 2,610 3,880 < 1.0 4,000 0.25 429 429 < 1.0 < 1.0 870 < 0.50 < 5.0 300 157 0.024 2.47 < 0.0010 0.0011 1,810 0.83 0.82
Duplicate 7.89 2,620 3,850 1.5 4,060 0.36 426 426 < 1.0 < 1.0 880 < 0.50 < 5.0 280 155 0.018 < 0.050 0.0011 0.0023 1,780 0.88 0.89

QA/QC RPD% < 1 < 1 1 * 1 * 1 1 * * 1 * * * 1 29 * * * 2 * *
2018 07 18 7.98 2,580 3,620 < 1.0 3,830 0.30 289 289 < 1.0 < 1.0 900 < 0.50 < 5.0 380 149 < 0.010 < 0.050 < 0.0010 0.0027 1,790 1.00 0.88
2018 12 11 7.94 2,510 3,600 1.5 3,680 0.43 349 349 < 1.0 < 1.0 782 < 0.50 < 5.0 260 127 < 0.010 0.960 0.0147 0.0099 1,640 1.14 1.02

FR_HMW2 2018 01 30 7.84 2,540 3,640 70.9 3,380 53.8 385 385 < 1.0 < 1.0 8.2 < 0.25 < 2.5 < 100 96.5 < 0.0050 0.156 0.0106 0.0696 1,720 6.1 1.36
2018 06 06 8.02 2,350 3,350 1.3 3,340 0.27 374 374 < 1.0 < 1.0 7.4 < 0.25 < 2.5 230 72.0 0.0059 0.36 0.0075 0.0095 1,830 < 0.50 < 0.50
2018 08 01 7.94 2,510 3,010 144 3,670 93.2 403 403 < 1.0 < 1.0 6.6 < 0.25 < 2.5 180 69.5 0.0070 < 0.050 0.0087 0.125 1,990 0.82 0.60
2018 12 17 7.78 2,630 3,260 19.8 3,550 15.4 403 403 < 1.0 < 1.0 11.8 < 0.25 < 2.5 170 66.5 0.0071 < 0.050 0.0269 0.0257 1,700 1.04 0.97

FR_HMW3 2018 01 25 8.19 487 881 1.0 617 1.66 194 194 < 1.0 < 1.0 87.3 < 0.050 < 0.50 228 8.43 0.0069 0.353 0.0010 0.0072 253 0.99 1.04
2018 06 07 7.99 451 907 < 1.0 680 0.53 203 203 < 1.0 < 1.0 66.8 < 0.050 0.52 292 14.7 0.0049 0.439 0.0021 0.0062 263 0.67 0.75
2018 07 18 8.00 431 787 < 1.0 572 0.63 189 189 < 1.0 < 1.0 117 < 0.050 < 0.50 319 8.92 0.0072 0.226 < 0.0010 0.0050 203 0.63 0.62
2018 12 11 8.33 471 823 10.6 634 6.06 186 181 4.4 < 1.0 159 < 0.25 < 2.5 290 9.90 < 0.0050 0.350 0.0107 0.562 251 < 0.50 < 0.50
Duplicate 8.03 458 820 4.7 653 4.44 186 186 < 1.0 < 1.0 147 < 0.25 < 2.5 280 9.69 < 0.0050 0.381 0.0073 0.448 247 < 0.50 < 0.50

QA/QC RPD% 4 3 < 1 * 3 31 0 3 * * 8 * * 4 2 * 8 38 23 2 * *
FR_HMW5 2018 06 06 8.30 191 374 < 1.0 217 0.13 165 160 4.8 < 1.0 57.5 < 0.050 0.82 536 < 0.0050 < 0.0010 < 0.050 0.0196 0.0230 50.3 1.62 0.92

2018 07 18 8.38 179 372 < 1.0 237 0.11 154 151 3.4 < 1.0 67.5 < 0.050 0.77 528 < 0.0050 < 0.0010 < 0.050 0.0016 0.0185 51.4 < 0.50 < 0.50
2018 12 18 8.21 192 366 < 1.0 233 0.40 151 151 < 1.0 < 1.0 64.0 < 0.050 0.93 545 0.0054 < 0.0010 0.130 0.0313 0.0207 48.7 < 0.50 < 0.50

Fording River Valley
FR_POTWELLS 2018 02 20 8.37 355 672 < 1.0 432 < 0.10 151 137 14.6 < 1.0 < 5.0 < 0.050 < 0.50 137 5.75 < 0.0010 0.241 0.0014 0.0019 186 < 0.50 < 0.50

2018 06 12 8.15 181 358 < 1.0 246 0.15 129 129 < 1.0 < 1.0 5.5 < 0.050 < 0.50 211 1.64 < 0.0010 0.329 < 0.0010 0.0022 58.1 1.13 1.18
2018 08 02 8.27 212 376 < 1.0 267 0.22 137 137 < 1.0 < 1.0 9.4 < 0.050 < 0.50 232 1.93 < 0.0010 0.212 0.0028 0.0045 77.2 0.58 0.60
2018 12 27 8.09 302 536 < 1.0 375 0.87 144 144 < 1.0 < 1.0 19.6 < 0.050 < 0.50 202 3.99 < 0.0010 0.222 0.0076 0.0024 147 < 0.50 < 0.50

FR_MW-1B 2018 02 14 7.94 456 872 3.8 599 6.04 277 277 < 1.0 < 1.0 < 5.0 < 0.050 < 0.50 132 17.5 < 0.0010 < 0.050 0.0022 0.0050 218 0.65 0.67
2018 06 13 8.37 261 470 1.6 322 2.35 148 142 5.6 < 1.0 < 5.0 < 0.050 < 0.50 193 5.64 0.0011 < 0.10 0.0021 0.0054 82.5 0.93 0.75
2018 08 01 8.46 268 518 5.9 381 3.03 166 158 7.6 < 1.0 < 5.0 < 0.050 < 0.50 195 6.65 < 0.0010 0.161 0.0030 0.0061 109 0.79 0.76
Duplicate 8.21 308 518 2.3 393 2.97 161 161 < 1.0 < 1.0 < 5.0 < 0.050 < 0.50 181 6.64 < 0.0010 0.103 0.0026 0.0064 108 0.95 0.96

QA/QC RPD% 3 14 0 * 3 2 3 2 * * * * * 7 < 1 * * * 5 1 * *
2018 12 19 8.31 419 759 4.4 527 5.47 202 198 4.2 < 1.0 19.5 < 0.050 0.65 164 16.5 < 0.0010 0.219 0.0261 0.0069 203 < 0.50 < 0.50
Duplicate 8.27 413 759 5.4 555 6.95 189 189 < 1.0 < 1.0 < 5.0 < 0.050 0.64 165 16.5 < 0.0010 0.315 0.0087 0.0064 203 < 0.50 < 0.50

QA/QC RPD% < 1 1 0 * 5 24 7 5 * * * * * 1 0 * * 100 8 0 * *

Associated data provided by Teck Coal. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Dissolved Metals
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Standard
CSR Aquatic Life (AW)a n/a 90 50 10,000 1.5 n/a 12,000 0.5-4c n/a 10f 40 20-90c n/a 40-160c n/a n/a n/a 0.25 10,000 250-1,500c n/a 20 0.5-15c n/a n/a 3 n/a 1,000 85 n/a 75-2,400c

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5f 50 200 5,000 200 2,500 n/a 200 1 10 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50f 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50f 20g 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Henretta Valley

FR_HMW1D 2018 01 24 < 5.0 < 0.50 < 0.50 13.5 < 0.10 < 0.25 < 50 0.084 564 < 0.50 4.63 < 1.0 < 50 < 0.25 86.5 305 513 < 0.0050 0.94 36.2 8.03 118 < 0.050 2.38 337 < 0.050 < 0.50 < 10 13.2 < 2.5 7.7
2018 06 12 < 3.0 0.36 < 0.20 11.2 < 0.040 < 0.10 51 0.085 561 < 0.20 4.80 1.12 < 20 < 0.10 92.6 325 583 < 0.0050 0.72 35.3 7.06 7.31 < 0.020 2.37 327 < 0.020 < 0.20 < 10 12.8 < 1.0 6.8
2018 07 18 < 3.0 0.41 < 0.20 10.5 < 0.040 < 0.10 48 0.082 570 < 0.20 4.86 < 0.50 < 20 < 0.10 84.5 316 642 < 0.0050 0.76 34.1 6.56 13.7 < 0.020 2.33 325 < 0.020 < 0.20 < 10 12.6 < 1.0 7.0
2018 12 11 < 3.0 0.39 < 0.10 11.8 < 0.020 < 0.050 52 0.0934 573 < 0.10 4.87 < 0.50 < 10 < 0.050 86.9 305 700 < 0.0050 0.757 32.9 7.09 61.7 < 0.010 2.46 344 0.015 < 0.10 < 10 12.9 < 0.50 7.3

FR_HMW1S 2018 01 25 < 3.0 0.35 < 0.20 12.1 < 0.040 < 0.10 45 0.118 571 < 0.20 4.75 0.85 < 20 < 0.10 91.9 330 395 < 0.0050 0.92 42.1 8.70 203 < 0.020 2.45 362 0.032 < 0.20 < 10 11.1 < 1.0 5.4
2018 06 12 < 3.0 0.34 < 0.20 10.1 < 0.040 < 0.10 49 0.121 532 < 0.20 4.77 < 0.50 < 20 < 0.10 95.4 311 366 < 0.0050 0.92 42.9 7.98 262 < 0.020 2.24 316 0.032 < 0.20 < 10 12.0 < 1.0 5.4
Duplicate 5.0 0.34 < 0.20 10.1 < 0.040 < 0.10 49 0.121 533 < 0.20 4.72 < 0.50 < 20 < 0.10 95.3 312 361 < 0.0050 0.93 42.0 7.68 254 < 0.020 2.26 320 0.035 < 0.20 < 10 12.3 < 1.0 5.5

QA/QC RPD% * * * 0 * * * 0 < 1 * 1 * * * < 1 < 1 1 * 1 2 4 3 * 1 1 * * * 2 * 2
2018 07 18 < 3.0 0.34 < 0.20 10.1 < 0.040 < 0.10 46 0.114 520 < 0.20 4.63 < 0.50 < 20 < 0.10 84.9 311 366 < 0.0050 0.90 41.0 7.63 255 < 0.020 2.21 300 0.031 < 0.20 < 10 11.9 < 1.0 5.5
2018 12 11 < 3.0 0.33 < 0.20 12.0 < 0.040 < 0.10 47 0.117 528 < 0.20 4.31 < 0.50 < 20 < 0.10 84.9 289 344 < 0.0050 0.91 41.5 7.28 238 < 0.020 2.19 303 0.037 < 0.20 < 10 12.4 < 1.0 5.2

FR_HMW2 2018 01 30 < 3.0 < 0.20 < 0.20 14.0 < 0.040 < 0.10 51 0.254 530 < 0.20 0.23 < 0.50 < 20 < 0.10 129 296 85.1 < 0.0050 0.55 17.1 7.83 650 < 0.020 2.08 328 0.058 < 0.20 < 10 10.7 < 1.0 7.9
2018 06 06 < 3.0 < 0.20 < 0.20 12.2 < 0.040 < 0.10 46 0.254 473 < 0.20 0.31 < 0.50 < 20 < 0.10 121 284 85.3 < 0.0050 0.44 16.8 7.55 891 < 0.020 1.94 281 0.058 < 0.20 < 10 10.2 < 1.0 7.1
2018 08 01 3.1 < 0.20 < 0.20 11.9 < 0.040 < 0.10 50 0.241 527 < 0.20 0.21 1.07 < 20 < 0.10 127 291 62.5 < 0.0050 0.34 14.8 7.29 705 < 0.020 1.97 279 0.053 < 0.20 < 10 10.6 < 1.0 6.4
2018 12 17 1.5 < 0.10 0.16 13.4 < 0.020 < 0.050 52 0.287 555 < 0.10 0.26 0.50 < 10 < 0.050 154 303 139 < 0.0050 0.283 13.1 7.90 725 < 0.010 2.41 287 0.048 < 0.10 < 10 9.46 < 0.50 7.6

FR_HMW3 2018 01 25 < 3.0 0.20 0.15 32.1 < 0.020 < 0.050 15 0.0295 118 < 0.10 0.18 < 0.50 108 < 0.050 30.9 46.4 116 < 0.0050 1.04 1.41 1.91 61.2 < 0.010 1.42 131 0.017 < 0.10 < 10 2.04 < 0.50 < 3.0
2018 06 07 < 3.0 < 0.20 < 0.20 28.6 < 0.040 < 0.10 < 20 0.026 102 < 0.20 < 0.20 < 0.50 < 20 < 0.10 28.8 47.7 68.6 < 0.0050 1.01 1.4 1.83 73.5 < 0.020 1.04 98.8 < 0.020 < 0.20 < 10 2.15 < 1.0 < 2.0
2018 07 18 < 3.0 0.19 < 0.10 27.5 < 0.020 < 0.050 15 0.0250 98.3 < 0.10 0.17 < 0.50 41 < 0.050 27.6 45.0 84.7 < 0.0050 1.02 1.24 1.95 62.9 < 0.010 1.22 101 0.013 < 0.10 < 10 1.98 < 0.50 1.5
2018 12 11 < 3.0 0.18 0.14 35.7 < 0.020 < 0.050 15 0.0225 114 < 0.10 0.23 < 0.50 248 < 0.050 25.7 45.5 109 < 0.0050 1.09 1.25 2.02 62.9 < 0.010 1.45 132 < 0.010 < 0.10 < 10 2.07 < 0.50 < 1.0
Duplicate < 3.0 0.17 0.15 30.8 < 0.020 < 0.050 16 0.0263 110 < 0.10 0.24 < 0.50 242 < 0.050 27.9 44.5 109 < 0.0050 1.03 1.22 1.87 62.1 < 0.010 1.47 122 < 0.010 < 0.10 < 10 1.97 < 0.50 < 1.0

QA/QC RPD% * * * 15 * * * * 4 * * * 2 * 8 2 0 * 6 * 8 1 * 1 8 * * * 5 * *
FR_HMW5 2018 06 06 7.3 < 0.10 < 0.10 223 < 0.020 < 0.050 38 < 0.0050 42.0 < 0.10 < 0.10 < 0.50 < 10 < 0.050 177 20.9 51.2 < 0.00050 < 0.050 < 0.50 0.751 0.345 < 0.010 11.4 398 < 0.010 < 0.10 < 10 0.021 < 0.50 < 1.0

2018 07 18 6.2 < 0.10 < 0.10 192 < 0.020 < 0.050 35 < 0.0050 39.8 < 0.10 < 0.10 < 0.50 < 10 < 0.050 160 19.3 46.9 < 0.00050 < 0.050 < 0.50 0.689 2.27 < 0.010 9.57 360 < 0.010 < 0.10 < 10 0.023 < 0.50 < 1.0
2018 12 18 5.8 < 0.10 < 0.10 220 < 0.020 < 0.050 44 < 0.0050 42.4 < 0.10 < 0.10 < 0.50 15 < 0.050 176 20.9 49.4 < 0.00050 < 0.050 < 0.50 0.735 0.318 < 0.010 12.1 383 < 0.010 < 0.10 < 10 0.021 < 0.50 < 1.0

Fording River Valley
FR_POTWELLS 2018 02 20 < 3.0 < 0.10 < 0.10 87.6 < 0.020 < 0.050 < 10 0.0109 90.0 0.21 < 0.10 0.58 < 10 < 0.050 6.2 31.6 0.11 < 0.0050 0.591 < 0.50 0.626 31.6 < 0.010 0.756 162 < 0.010 < 0.10 < 10 1.09 < 0.50 < 3.0

2018 06 12 < 3.0 < 0.10 < 0.10 46.8 < 0.020 < 0.050 < 10 0.0073 45.7 0.10 < 0.10 2.38 < 10 0.087 5.3 16.2 0.30 < 0.0050 0.687 < 0.50 0.562 10.5 < 0.010 0.559 84.1 < 0.010 < 0.10 < 10 0.674 < 0.50 7.4
2018 08 02 < 3.0 < 0.10 < 0.10 59.7 < 0.020 < 0.050 < 10 0.0072 55.2 0.14 < 0.10 0.73 < 10 < 0.050 5.8 18.0 < 0.10 < 0.0050 0.732 < 0.50 0.681 11.8 < 0.010 0.616 103 < 0.010 < 0.10 < 10 0.780 < 0.50 4.1
2018 12 27 < 3.0 < 0.10 < 0.10 75.0 < 0.020 < 0.050 < 10 0.0103 75.8 0.15 < 0.10 < 0.50 < 10 < 0.050 6.5 27.4 < 0.10 < 0.0050 0.631 < 0.50 0.602 24.6 < 0.010 0.698 134 < 0.010 < 0.10 < 10 1.02 < 0.50 2.0

FR_MW-1B 2018 02 14 < 3.0 0.13 < 0.10 129 < 0.020 < 0.050 < 10 0.0144 118 < 0.10 < 0.10 < 0.50 < 10 < 0.050 29.2 39.5 < 0.10 < 0.0050 1.04 < 0.50 1.05 57 < 0.010 1.47 184 < 0.010 < 0.10 < 10 2.44 < 0.50 < 3.0
2018 06 13 < 3.0 0.16 < 0.10 80.5 < 0.020 < 0.050 < 10 0.0120 65.8 < 0.10 < 0.10 < 0.50 < 10 < 0.050 19.2 23.4 0.12 < 0.0050 1.08 < 0.50 1.02 20.6 < 0.010 1.07 108 < 0.010 < 0.10 < 10 1.22 < 0.50 11.8
2018 08 01 < 3.0 0.15 < 0.10 90.9 < 0.020 < 0.050 < 10 0.0137 70.8 0.14 < 0.10 < 0.50 < 10 < 0.050 19.1 22.1 < 0.10 < 0.0050 0.980 < 0.50 1.06 24 < 0.010 1.05 110 < 0.010 < 0.10 < 10 1.50 < 0.50 < 1.0
Duplicate < 3.0 0.18 < 0.10 97.7 < 0.020 < 0.050 < 10 0.0132 77.4 0.15 < 0.10 < 0.50 < 10 < 0.050 21.0 27.8 < 0.10 < 0.0050 0.997 < 0.50 1.19 25.1 < 0.010 1.13 128 < 0.010 < 0.10 < 10 1.50 < 0.50 < 1.0

QA/QC RPD% * * * 7 * * * * 9 * * * * * 9 23 * * 2 * 12 4 * 7 15 * * * 0 * *
2018 12 19 < 3.0 0.14 < 0.10 128 < 0.020 < 0.050 < 10 0.0130 106 0.15 < 0.10 < 0.50 < 10 < 0.050 26.3 37.8 < 0.10 < 0.0050 1.03 < 0.50 1.08 47.6 < 0.010 1.41 170 < 0.010 < 0.10 < 10 2.19 < 0.50 1.3
Duplicate < 3.0 0.14 < 0.10 128 < 0.020 < 0.050 < 10 0.0125 105 0.15 < 0.10 < 0.50 < 10 < 0.050 25.4 36.7 < 0.10 < 0.0050 1.01 < 0.50 1.05 49.3 < 0.010 1.40 171 < 0.010 < 0.10 < 10 2.22 < 0.50 < 1.0

QA/QC RPD% * * * 0 * * * * 1 * * * * * 3 3 * * 2 * 3 4 * 1 1 * * * 1 * *

Associated data provided by Teck Coal. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Physical Parameters Dissolved Inorganics Organics
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Location (yyyy mm dd) pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L mg/L µg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Standard
CSR Aquatic Life (AW)a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 3,700-18,500b n/a 1,500 2,000-3,000c 400 0.2-1d n/a n/a n/a 1,280-4,290c n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 100 10 n/a n/a n/a 1,000 n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 10 1 n/a n/a n/a 500 n/a n/a
Fording River Valley (Cont'd)

FR_09-04-A 2018 01 31 8.28 682 1,230 1.0 894 0.24 348 344 4.0 < 1.0 11.1 < 0.050 5.97 261 0.0921 < 0.0010 < 0.050 0.0038 0.0048 348 1.12 1.39
2018 06 13 8.32 770 1,190 < 1.0 935 0.12 340 336 4.4 < 1.0 < 5.0 < 0.25 8.0 360 0.089 0.0060 < 0.050 0.0032 0.0032 396 0.82 0.81
2018 08 01 8.13 705 1,150 < 1.0 967 0.21 363 363 < 1.0 < 1.0 < 5.0 < 0.25 7.9 350 0.295 < 0.0050 0.100 0.0047 0.0040 386 0.83 0.88
Duplicate 8.12 756 1,140 < 1.0 939 0.15 369 369 < 1.0 < 1.0 9.6 < 0.25 7.8 350 0.202 0.0050 0.239 0.0044 0.0064 406 1.76 1.19

QA/QC RPD% < 1 7 1 * 3 * 2 2 * * * * 1 0 37 * * * * 5 * *
2018 12 12 8.13 637 1,150 4.9 899 0.81 358 358 < 1.0 < 1.0 25.9 < 0.25 6.6 330 0.286 0.0093 < 0.050 0.0189 0.0035 352 < 0.50 0.54

FR_09-04-B 2018 01 31 8.21 683 1,220 < 1.0 840 0.16 351 351 < 1.0 < 1.0 11.0 < 0.050 6.00 247 0.0774 < 0.0010 < 0.050 0.0037 0.0043 350 0.97 1.08
Duplicate 8.18 694 1,210 < 1.0 869 0.20 345 345 < 1.0 < 1.0 10.3 < 0.050 6.02 297 0.0776 < 0.0010 < 0.050 0.0036 0.0033 349 1.28 1.27

QA/QC RPD% < 1 2 1 * 3 * 2 2 * * * * < 1 18 < 1 * * * * 0 * *
2018 06 13 8.11 712 1,150 4.1 932 1.41 295 295 < 1.0 < 1.0 < 5.0 < 0.25 8.2 350 0.664 0.0059 0.072 0.0027 0.0076 392 0.80 0.88
2018 08 01 8.06 746 1,150 < 1.0 959 0.20 362 362 < 1.0 < 1.0 < 5.0 < 0.25 8.4 410 0.915 < 0.0050 0.103 0.0040 0.0032 418 0.60 0.62
2018 12 12 8.16 694 1,160 < 1.0 893 0.57 358 358 < 1.0 < 1.0 16.5 < 0.25 6.8 320 0.266 0.0698 < 0.050 0.0147 < 0.0020 353 0.55 0.55

FR_TT43 2018 06 14 8.16 661 1,090 1.9 829 0.33 279 279 < 1.0 < 1.0 < 5.0 < 0.050 < 0.50 162 26.8 0.0016 0.40 < 0.0010 0.0061 219 < 0.50 < 0.50
2018 08 02 8.07 696 944 14.1 903 10.7 173 173 < 1.0 < 1.0 10.7 < 0.25 < 2.5 150 35.4 < 0.005 < 0.050 0.0021 0.0123 271 0.73 0.76
2018 12 18 7.94 1,380 2,030 < 1.0 1,710 0.43 369 369 < 1.0 < 1.0 < 5.0 < 0.25 < 2.5 200 78.7 < 0.005 < 0.050 0.0138 0.0022 619 0.61 0.62

FR_09-02-A 2018 02 22 7.87 506 989 13.6 733 29.1 276 276 < 1.0 < 1.0 < 5.0 < 0.050 1.77 140 15.7 < 0.0010 0.356 0.0016 0.0328 287 1.07 0.77
2018 06 13 8.12 633 1,030 1.2 812 0.42 228 228 < 1.0 < 1.0 < 5.0 < 0.25 < 2.5 210 31.0 0.0082 < 0.10 0.0025 0.0037 247 0.74 0.82
Duplicate 8.10 634 1,020 < 1.0 778 0.38 226 226 < 1.0 < 1.0 < 5.0 < 0.25 2.6 230 30.7 0.0061 < 0.10 0.0029 0.0039 250 0.90 0.95

QA/QC RPD% < 1 < 1 1 * 4 * 1 1 * * * * * 9 1 29 * * * 1 * *
2018 07 31 8.26 361 679 1.7 502 1.37 192 192 < 1.0 < 1.0 5.5 < 0.050 1.14 189 9.87 0.0032 < 0.050 0.0041 0.0043 169 1.06 0.97
2018 12 13 8.12 528 909 32.4 714 14.6 197 197 < 1.0 < 1.0 27.2 < 0.050 1.77 214 15.5 < 0.0010 0.588 0.0091 0.0510 288 0.90 0.83

FR_09-02-B 2018 02 08 8.06 556 981 < 1.0 729 0.46 205 205 < 1.0 < 1.0 12.1 < 0.050 2.13 130 12.7 < 0.0010 0.364 0.0030 0.0029 270 0.72 0.74
2018 06 13 8.29 616 995 1.0 748 0.25 224 224 < 1.0 < 1.0 < 5.0 < 0.25 < 2.5 200 31.0 0.0060 < 0.10 0.0012 0.0025 252 0.90 0.96
2018 07 31 8.10 456 823 1.1 663 0.74 196 196 < 1.0 < 1.0 5.9 < 0.050 1.82 171 15.9 0.0018 < 0.050 0.0032 0.0019 223 1.11 1.15
2018 12 13 8.08 508 876 1.2 668 1.29 188 188 < 1.0 < 1.0 25.8 < 0.050 1.61 196 13.8 < 0.0010 0.179 0.0109 < 0.0020 274 0.92 0.93

FR_09-01-A 2018 06 13 8.27 633 1,050 1.6 808 0.20 268 268 < 1.0 < 1.0 14.5 < 0.25 < 2.5 240 31.6 0.0077 < 0.10 0.0020 0.0026 239 0.72 0.82
2018 07 31 8.18 565 1,040 < 1.0 808 0.12 324 324 < 1.0 < 1.0 < 5.0 < 0.050 0.87 144 24.0 0.0038 < 0.050 0.0040 0.0027 226 0.53 2.34
2018 12 13 7.89 560 956 < 1.0 729 0.11 235 235 < 1.0 < 1.0 62.0 < 0.050 3.09 164 11.5 < 0.0010 0.413 0.0128 0.253 297 0.71 0.70

FR_09-01-B 2018 02 22 7.81 716 1,330 1.0 984 1.05 410 410 < 1.0 < 1.0 8.5 < 0.050 4.08 133 17.0 < 0.0010 0.333 0.0013 0.0044 378 0.64 0.70
Duplicate 7.77 698 1,290 1.0 955 0.97 418 418 < 1.0 < 1.0 7.9 < 0.050 4.08 127 17.0 < 0.0010 0.329 0.0015 0.0048 378 0.57 < 0.50

QA/QC RPD% 1 3 3 * 3 8 2 2 * * * * 0 5 0 * 1 * * 0 * *
2018 06 13 8.25 550 952 < 1.0 715 0.19 217 217 < 1.0 < 1.0 6.1 < 0.25 < 2.5 210 29.3 0.0056 0.13 0.0012 0.0017 222 0.70 0.81
2018 07 31 8.06 586 1,010 < 1.0 859 0.60 226 226 < 1.0 < 1.0 < 5.0 < 0.25 2.7 210 28.4 0.0090 < 0.050 0.0031 0.0013 311 1.15 0.79
2018 12 13 7.94 471 845 < 1.0 648 0.49 192 192 < 1.0 < 1.0 20.5 < 0.050 1.85 216 12.8 < 0.0010 0.275 0.0097 < 0.0020 262 0.69 0.70

FR_GH_WELL4 2018 01 31 8.32 661 1,230 < 1.0 846 0.38 262 254 8.2 < 1.0 10.4 < 0.25 < 2.5 < 100 40.4 0.0080 0.224 0.0015 < 0.0010 269 0.96 1.33
2018 06 14 8.41 567 968 < 1.0 724 0.23 254 248 6.6 < 1.0 31.2 < 0.050 1.31 138 22.4 0.0431 0.47 < 0.0010 < 0.0010 207 1.25 1.50
2018 07 31 8.34 491 925 < 1.0 727 0.21 217 213 3.2 < 1.0 13.3 < 0.050 2.19 96 30.9 0.0320 < 0.050 0.0015 < 0.0010 207 0.80 1.22
2018 12 13 7.98 669 1,090 4.8 838 8.44 266 266 < 1.0 < 1.0 28.1 < 0.050 2.02 114 31.6 0.0082 0.075 0.0117 < 0.0020 271 0.78 0.80

Associated data provided by Teck Coal. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Dissolved Metals
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Standard
CSR Aquatic Life (AW)a n/a 90 50 10,000 1.5 n/a 12,000 0.5-4c n/a 10f 40 20-90c n/a 40-160c n/a n/a n/a 0.25 10,000 250-1,500c n/a 20 0.5-15c n/a n/a 3 n/a 1,000 85 n/a 75-2,400c

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5f 50 200 5,000 200 2,500 n/a 200 1 10 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50f 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50f 20g 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Fording River Valley (Cont'd)

FR_09-04-A 2018 01 31 < 3.0 < 0.10 < 0.10 93.7 < 0.020 < 0.050 28 0.986 139 < 0.10 1.14 < 0.50 < 10 < 0.050 96.2 81.6 1,390 < 0.0050 1.80 7.53 5.70 0.118 < 0.010 7.55 217 0.059 < 0.10 < 10 6.22 < 0.50 3.6
2018 06 13 < 3.0 0.12 < 0.10 115 < 0.020 < 0.050 33 1.30 165 < 0.10 1.39 < 0.50 < 10 < 0.050 99.3 86.7 1,420 < 0.0050 1.98 8.55 6.58 0.177 < 0.010 7.79 247 0.070 < 0.10 < 10 6.88 < 0.50 4.5
2018 08 01 < 3.0 0.12 < 0.10 98.1 < 0.020 < 0.050 31 1.12 152 < 0.10 1.33 < 0.50 < 10 < 0.050 89.0 78.9 1,310 < 0.0050 1.80 7.53 5.42 0.188 < 0.010 6.57 220 0.060 < 0.10 < 10 5.89 < 0.50 4.5
Duplicate < 3.0 0.13 < 0.10 106 < 0.020 < 0.050 34 1.23 158 < 0.10 1.41 < 0.50 < 10 < 0.050 95.8 87.6 1,430 < 0.0050 1.96 8.19 6.26 0.204 < 0.010 7.50 236 0.068 < 0.10 < 10 6.46 < 0.50 4.4

QA/QC RPD% * * * 8 * * * 9 4 * 6 * * * 7 10 9 * 9 8 14 * * 13 7 13 * * 9 * *
2018 12 12 < 3.0 < 0.10 0.11 95.6 < 0.020 < 0.050 30 1.04 134 < 0.10 1.17 < 0.50 < 10 < 0.050 79.1 73.6 1,320 < 0.0050 2.05 7.29 5.23 0.147 < 0.010 6.61 217 0.052 < 0.10 < 10 5.78 < 0.50 3.5

FR_09-04-B 2018 01 31 < 3.0 < 0.10 < 0.10 95.1 < 0.020 < 0.050 28 0.972 142 < 0.10 1.14 < 0.50 < 10 < 0.050 97.9 79.6 1,340 < 0.0050 1.71 7.85 5.54 0.185 < 0.010 7.54 220 0.066 < 0.10 < 10 5.83 < 0.50 4.6
Duplicate < 3.0 < 0.10 < 0.10 95.5 < 0.020 < 0.050 29 0.990 144 < 0.10 1.12 < 0.50 15 < 0.050 98.3 80.8 1,370 < 0.0050 1.68 7.71 5.60 0.232 < 0.010 7.47 223 0.060 < 0.10 < 10 5.61 < 0.50 3.6

QA/QC RPD% * * * < 1 * * * 2 1 * 2 * * * < 1 1 2 * 2 2 1 * * 1 1 10 * * 4 * *
2018 06 13 < 3.0 < 0.20 < 0.20 102 < 0.040 < 0.10 33 1.15 154 < 0.20 1.33 < 0.50 < 20 < 0.10 92.3 79.4 1,290 < 0.0050 1.64 8.0 5.70 0.13 < 0.020 7.24 227 0.066 < 0.20 < 10 6.03 < 1.0 4.1
2018 08 01 < 3.0 0.11 < 0.10 101 < 0.020 < 0.050 31 1.14 161 < 0.10 1.30 < 0.50 < 10 < 0.050 90.5 83.5 1,330 < 0.0050 1.65 7.95 5.58 0.261 < 0.010 7.04 229 0.062 < 0.10 < 10 5.59 < 0.50 4.8
2018 12 12 < 3.0 0.11 < 0.10 100 < 0.020 < 0.050 32 0.957 142 < 0.10 1.17 < 0.50 < 10 < 0.050 89.8 82.3 1,340 < 0.0050 1.86 7.71 5.50 0.218 < 0.010 7.08 220 0.061 < 0.10 < 10 5.80 < 0.50 3.5

FR_TT43 2018 06 14 18.2 0.35 < 0.10 56.8 < 0.020 < 0.050 28 0.0361 145 < 0.10 < 0.10 < 0.50 < 10 < 0.050 57.5 72.4 0.21 < 0.0050 0.986 0.59 3.64 113 < 0.010 2.40 142 < 0.010 < 0.10 < 10 4.25 < 0.50 1.9
2018 08 02 15.9 0.43 < 0.10 59.0 < 0.020 < 0.050 24 0.0403 161 0.11 < 0.10 < 0.50 19 < 0.050 49.4 71.6 2.92 < 0.0050 1.08 0.63 3.59 111 < 0.010 2.11 156 < 0.010 < 0.10 < 10 5.87 < 0.50 2.3
2018 12 18 < 3.0 0.41 0.10 85.5 < 0.020 < 0.050 22 0.0585 310 < 0.10 1.61 < 0.50 < 10 < 0.050 79.2 148 < 0.10 < 0.0050 1.70 1.20 4.17 281 < 0.010 3.99 270 < 0.010 < 0.10 < 10 10.6 < 0.50 1.8

FR_09-02-A 2018 02 22 < 3.0 0.13 < 0.10 145 < 0.020 < 0.050 < 10 0.0528 117 0.16 0.12 < 0.50 < 10 < 0.050 30.1 51.9 < 0.10 < 0.0050 0.990 0.52 1.81 52.8 < 0.010 2.63 188 < 0.010 < 0.10 < 10 2.87 < 0.50 < 3.0
2018 06 13 < 3.0 0.22 < 0.10 167 < 0.020 < 0.050 12 0.0304 149 < 0.10 < 0.10 < 0.50 < 10 < 0.050 47.8 63.3 < 0.10 < 0.0050 1.71 < 0.50 2.47 96.3 < 0.010 2.63 204 < 0.010 < 0.10 < 10 4.57 < 0.50 < 1.0
Duplicate < 3.0 0.22 < 0.10 165 < 0.020 < 0.050 12 0.0279 149 < 0.10 < 0.10 < 0.50 < 10 < 0.050 47.3 63.5 < 0.10 < 0.0050 1.68 < 0.50 2.46 96.3 < 0.010 2.59 205 < 0.010 < 0.10 < 10 4.60 < 0.50 < 1.0

QA/QC RPD% * * * 1 * * * 9 0 * * * * * 1 < 1 * * 2 * < 1 0 * 2 < 1 * * * 1 * *
2018 07 31 < 3.0 0.19 < 0.10 104 < 0.020 < 0.050 13 0.0257 83.7 0.12 < 0.10 < 0.50 < 10 < 0.050 28.8 37.0 < 0.10 < 0.0050 1.19 < 0.50 2.07 33 < 0.010 1.73 115 < 0.010 < 0.10 < 10 2.46 < 0.50 < 1.0
2018 12 13 < 3.0 0.14 < 0.10 109 < 0.020 < 0.050 < 10 0.0394 120 0.12 0.10 < 0.50 < 10 < 0.050 37.8 55.5 < 0.10 < 0.0050 1.56 < 0.50 1.60 49.2 < 0.010 2.20 165 < 0.010 < 0.10 < 10 3.42 < 0.50 < 1.0

FR_09-02-B 2018 02 08 < 3.0 < 0.10 < 0.10 184 < 0.020 < 0.050 11 0.0387 131 0.45 0.16 0.97 < 10 < 0.050 41.6 55.9 < 0.10 < 0.0050 0.742 0.85 2.26 49.9 < 0.010 2.91 181 < 0.010 < 0.10 < 10 2.48 < 0.50 < 3.0
2018 06 13 < 3.0 0.13 < 0.10 181 < 0.020 < 0.050 10 0.0243 145 < 0.10 < 0.10 < 0.50 < 10 < 0.050 45.9 61.4 < 0.10 < 0.0050 0.888 < 0.50 2.46 87.8 < 0.010 2.81 212 < 0.010 < 0.10 < 10 3.43 < 0.50 < 1.0
2018 07 31 < 3.0 < 0.10 < 0.10 139 < 0.020 < 0.050 < 10 0.0225 107 < 0.10 0.13 < 0.50 < 10 < 0.050 36.2 46.0 < 0.10 < 0.0050 0.815 < 0.50 2.02 49 < 0.010 2.48 159 < 0.010 < 0.10 < 10 2.98 < 0.50 < 1.0
2018 12 13 < 3.0 < 0.10 < 0.10 138 < 0.020 < 0.050 < 10 0.0228 119 0.11 < 0.10 < 0.50 < 10 < 0.050 33.4 50.8 < 0.10 < 0.0050 0.916 < 0.50 2.05 45 < 0.010 2.13 179 < 0.010 < 0.10 < 10 2.65 < 0.50 < 1.0

FR_09-01-A 2018 06 13 < 3.0 0.33 < 0.10 79.3 < 0.020 < 0.050 16 0.0286 143 < 0.10 < 0.10 16.4 < 10 < 0.050 47.9 67.1 < 0.10 < 0.0050 1.86 2.51 3.45 106 < 0.010 2.61 140 < 0.010 < 0.10 < 10 5.90 < 0.50 3.8
2018 07 31 3.7 0.28 < 0.10 66.1 < 0.020 < 0.050 18 0.0251 125 0.27 < 0.10 4.90 < 10 < 0.050 47.1 61.2 < 0.10 < 0.0050 1.17 < 0.50 2.81 81.2 < 0.010 2.64 129 < 0.010 < 0.10 < 10 4.44 < 0.50 < 1.0
2018 12 13 < 3.0 0.20 < 0.10 67.5 < 0.020 < 0.050 14 0.0525 131 0.14 0.44 < 0.50 < 10 < 0.050 41.5 56.3 < 0.10 < 0.0050 0.664 1.21 2.82 38.1 < 0.010 2.67 150 < 0.010 < 0.10 < 10 3.27 < 0.50 < 1.0

FR_09-01-B 2018 02 22 < 3.0 0.12 < 0.10 134 < 0.020 < 0.050 23 0.0414 159 0.16 0.47 < 0.50 < 10 < 0.050 65.0 77.4 < 0.10 < 0.0050 0.645 1.69 3.59 53.5 < 0.010 5.02 189 < 0.010 < 0.10 < 10 4.79 < 0.50 < 3.0
Duplicate < 3.0 0.12 < 0.10 137 < 0.020 < 0.050 21 0.0404 152 0.11 0.48 < 0.50 < 10 < 0.050 60.8 77.2 < 0.10 < 0.0050 0.675 1.71 3.64 54.1 < 0.010 5.11 194 < 0.010 < 0.10 < 10 4.89 < 0.50 < 3.0

QA/QC RPD% * * * 2 * * * 2 5 * * * * * 7 < 1 * * 5 * 1 1 * 2 3 * * * 2 * *
2018 06 13 < 3.0 0.12 < 0.10 103 < 0.020 < 0.050 14 0.0177 125 < 0.10 < 0.10 < 0.50 < 10 < 0.050 44.6 57.9 < 0.10 < 0.0050 0.650 < 0.50 3.09 97.1 < 0.010 2.77 139 < 0.010 < 0.10 < 10 3.30 < 0.50 < 1.0
2018 07 31 < 3.0 0.12 < 0.10 108 < 0.020 < 0.050 16 0.0278 130 0.13 0.12 < 0.50 < 10 < 0.050 50.9 63.2 < 0.10 < 0.0050 0.779 < 0.50 3.16 79.4 < 0.010 2.94 152 < 0.010 < 0.10 < 10 4.72 < 0.50 < 1.0
2018 12 13 < 3.0 0.12 < 0.10 84.9 < 0.020 < 0.050 14 0.0289 110 0.11 0.18 < 0.50 < 10 < 0.050 37.6 48.0 < 0.10 < 0.0050 0.833 0.50 2.77 41.8 < 0.010 2.00 124 < 0.010 < 0.10 < 10 2.66 < 0.50 < 1.0

FR_GH_WELL4 2018 01 31 < 3.0 < 0.10 < 0.10 99.7 < 0.020 < 0.050 10 0.0468 157 < 0.10 < 0.10 1.59 14 0.079 23.4 65.4 1.42 < 0.0050 0.320 < 0.50 1.30 109 < 0.010 2.78 214 < 0.010 < 0.10 < 10 2.94 < 0.50 21.2
2018 06 14 < 3.0 < 0.10 < 0.10 84.0 < 0.020 < 0.050 11 0.0382 134 < 0.10 < 0.10 2.04 24 0.058 26.0 56.4 2.77 < 0.0050 0.361 < 0.50 1.43 77 < 0.010 2.53 177 < 0.010 < 0.10 < 10 2.78 < 0.50 18.2
2018 07 31 < 3.0 < 0.10 < 0.10 73.9 < 0.020 < 0.050 11 0.0342 117 < 0.10 < 0.10 2.22 11 0.430 22.7 48.2 0.70 < 0.0050 0.333 < 0.50 1.35 76.9 < 0.010 2.31 159 < 0.010 < 0.10 < 10 2.43 < 0.50 28.3
2018 12 13 < 3.0 < 0.10 < 0.10 90.0 < 0.020 < 0.050 12 0.0388 163 < 0.10 0.10 2.20 28 0.100 28.9 63.3 2.25 < 0.0050 0.323 < 0.50 1.47 99.2 < 0.010 2.68 210 < 0.010 < 0.10 < 10 3.11 < 0.50 85.9

Associated data provided by Teck Coal. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Physical Parameters Dissolved Inorganics Organics
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Location (yyyy mm dd) pH mg/L µS/cm mg/L mg/L NTU mg/L mg/L mg/L mg/L µg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Standard
CSR Aquatic Life (AW)a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 3,700-18,500b n/a 1,500 2,000-3,000c 400 0.2-1d n/a n/a n/a 1,280-4,290c n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 100 10 n/a n/a n/a 1,000 n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 10 1 n/a n/a n/a 500 n/a n/a
Field Blanks

FR_POTWELLS 2018 02 20 5.52 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 7.7 < 0.050 < 0.50 < 20 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.30 < 0.50 < 0.50
FR_HMW2 2018 06 06 5.82 < 0.50 2.2 < 1.0 < 10 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 8.1 < 0.050 < 0.50 < 20 0.0050 < 0.0010 < 0.10 < 0.0010 < 0.0010 < 0.30 < 0.50 0.61
FR_HMW3 2018 07 18 4.91 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 6.7 < 0.050 < 0.50 < 20 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0020 < 0.30 < 0.50 < 0.50
FR_09-01-B 2018 12 13 5.68 < 0.50 < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 616 < 0.050 < 0.50 < 20 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.30 < 0.50 < 0.50

Trip Blanks
FR_09-04-B 2018 01 31 5.49 - < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 8.5 < 0.050 < 0.50 < 20 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.30 < 0.50 -
FR_HMW3 2018 06 07 4.23 - < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 36.9 < 0.050 < 0.50 < 20 < 0.0050 < 0.0010 < 0.050 0.0011 < 0.0010 < 0.30 < 0.50 -
FR_HMW3 2018 07 18 4.84 - < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 6.2 < 0.050 < 0.50 < 20 < 0.0050 < 0.0010 < 0.050 < 0.0010 < 0.0010 < 0.30 < 0.50 -
FR_09-04-A 2018 12 12 5.74 - < 2.0 < 1.0 < 10 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 83.4 < 0.050 < 0.50 < 20 < 0.0050 < 0.0010 < 0.050 0.0012 < 0.0020 < 0.30 < 0.50 -

Associated data provided by Teck Coal. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L mg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Standard
CSR Aquatic Life (AW)a n/a 90 50 10,000 1.5 n/a 12,000 0.5-4c n/a 10f 40 20-90c n/a 40-160c n/a n/a n/a 0.25 10,000 250-1,500c n/a 20 0.5-15c n/a n/a 3 n/a 1,000 85 n/a 75-2,400c

CSR Irrigation Watering (IW) 5,000 n/a 100 n/a 100 n/a 500-6,000e 5 n/a 5f 50 200 5,000 200 2,500 n/a 200 1 10 200 n/a 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) 5,000 n/a 25 n/a 100 n/a 5,000 80 1,000 50f 1,000 300 n/a 100 5,000 n/a n/a 2 50 1,000 n/a 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 9,500 6 10 1,000 8 n/a 5,000 5 n/a 50f 20g 1,500 6,500 10 8 n/a 1,500 1 250 80 n/a 10 20 200 2,500 n/a 2,500 n/a 20 20 3,000
Field Blanks

FR_POTWELLS 2018 02 20 < 3.0 < 0.10 < 0.10 < 0.050 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
FR_HMW2 2018 06 06  < 3.0  < 0.10  < 0.10  < 0.10  < 0.020 < 0.050  < 10  < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
FR_HMW3 2018 07 18 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
FR_09-01-B 2018 12 13 < 3.0 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.050 < 0.10 < 0.10 < 0.50 < 10 < 0.050 < 1.0 < 0.10 < 0.10 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.050 < 0.010 < 0.050 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0

Trip Blanks
FR_09-04-B 2018 01 31 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
FR_HMW3 2018 06 07 - - - - - - - - < 0.050 - - - - - - < 0.0050 - - - - < 0.050 - - < 0.050 - - - - - - -
FR_HMW3 2018 07 18 - - - - - - - - < 0.050 - - - - - - < 0.0050 - - - - < 0.050 - - < 0.050 - - - - - - -
FR_09-04-A 2018 12 12 - - - - - - - - < 0.050 - - - - - - < 0.0050 - - - - < 0.050 - - < 0.050 - - - - - - -

Associated data provided by Teck Coal. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 5: Groundwater Analytical Results compared to Secondary Screening Criteria

Sample Sample Date Selenium
Location (yyyy mm dd) µg/L

Groundwater Quality Criteria
Guideline for Canadian Drinking Water Quality (DW) 50
Site Performance Objective: GH_FR1 (0200378) 63
Compliance Point: FR_FRCP1 (E300071) 130
Henretta Valley

FR_HMW1D 2018 01 24 118
2018 07 18 13.7
2018 12 11 61.7

FR_HMW1S 2018 01 25 203
2018 06 12 262
2018 07 18 255
2018 12 11 238

FR_HMW2 2018 01 30 650
2018 06 06 891
2018 08 01 705
2018 12 17 725

FR_HMW3 2018 01 25 61.2
2018 06 07 73.5
2018 07 18 62.9
2018 12 11 62.9

Fording River Valley
FR_POTWELLS 2018 02 20 31.6

2018 06 12 10.5
2018 08 02 11.8
2018 12 27 24.6

FR_MW-1B 2018 02 14 57
2018 06 13 20.6
2018 08 01 24
2018 12 19 47.6

FR_TT43 2018 06 14 113
2018 08 02 111
2018 12 18 281

FR_09-02-A 2018 02 22 52.8
2018 06 13 96.3
2018 07 31 33
2018 12 13 49.2

FR_09-02-B 2018 02 08 49.9
2018 06 13 87.8
2018 07 31 49
2018 12 13 45

FR_09-01-A 2018 06 13 106
2018 07 31 81.2
2018 12 13 38.1

FR_09-01-B 2018 02 22 53.5
2018 06 13 97.1
2018 07 31 79.4
2018 12 13 41.8

FR_GH_WELL4 2018 01 31 109
2018 06 14 77
2018 07 31 76.9
2018 12 13 99.2

Associated data provided by Teck Coal.
All terms defined within the body of SNC-Lavalin's report.

BOLD  Concentration greater than Canadian Drinking Water Quality guideline
UNDERLINE  Concentration greater than applicable Site Performance Objective

SHADED  Concentration greater than applicable Compliance Point

 SNC-LAVALIN INC.  Page 1 of 1
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Appendix II-2: Greenhills Operations  
2018 Site-Specific Groundwater Monitoring 
Program 
Summary  
SNC-Lavalin completed the 2018 Annual Report for the GHO SSGMP (SNC-Lavalin, 2019b). The 
following information was taken from the 2018 GHO Annual Report.  

The two main hydrogeological settings in surficial materials are in the upland areas and the Elk River and 
Fording River valley bottoms. 

The GHO SSGMP includes a total of 11 monitoring wells which are monitored and sampled quarterly for a 
specific list of analytes. The wells monitored and sampled as part of the 2018 annual program are shown 
on Drawing 662793-002, attached. A summary of wells included in each drainage area is provided in 
Table 1; manual water level measurements provided in Table 2; field parameters in Table 3; and 
analytical results compared to screening criteria in Tables 4 and 5. Analytical results for select 
constituents of interest (CI), including nitrate-nitrogen, sulphate and dissolved selenium, are shown on 
Drawings 662793-007 to -009, attached. 

A summary of the 2018 Annual Report for the GHO SSGMP is as follows: 

› In 2018, quarterly groundwater monitoring and sampling events were completed at each of the eleven 
wells. Samples from the site-specific program were submitted for all parameters on the SSGMP 
analyte list, with the exception of turbidity, TDS, and TSS at GH_MW-PC as insufficient sample 
volume was avaliable for analysis.  

› The field QA/QC program and laboratory QA/QC results for groundwater samples indicated the data 
collected are acceptable for use in this report. With the exception of three RPD values greater than 
50%, the remaining RPD values were less than 50%. The laboratory quality control reports were 
reviewed and the data were considered reliable. Detectable concentrations of select parameters in 
field blanks were, for the most part, marginally above the DL or well below applicable primary 
screening criteria and did not affect the reliability of the data.  

› Review of continuous groundwater elevation data indicated groundwater elevations follow a seasonal 
trend with higher groundwater levels recorded in spring months, except at GH_GA-MW-1, 
GH_MW-RLP-1D, and GH_MW-TD. Monitoring well GH_GA-MW-1 is located in the Elk River Valley 
bottom, but installed in low permeability material, where groundwater levels were relatively consistent 
year-round, except after sampling. Monitoring well GH_MW-RLP-1D is locatd in the Fording River 
Valley bottom at a depth of 82.5 m and is interpreted to be hydraulically isolated from shallow 
groundwater and surface water systems. Artesian conditions have historically been identified at 
GH_MW-TD. Downward vertical hydraulic gradients have been calculated at nested well pairs in the 
Elk River Valley (GH_MW-UTC-1S/D) and the Fording River Valley (GH_MW-GHC-1S/D). 

Groundwater quality was similar to previous years, with notable conclusions listed below by drainage. 
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Elk River Valley 
› Groundwater quality results from the Elk River Valley in 2018 were above the primary and secondary 

screening criteria for dissolved selenium at GH_GA-MW-2 in Q1 (Wolfram Creek) and GH_GA-MW-3 
in Q2 (Thompson Creek). A concentration of nitrate nitrogen above the primary screening criteria was 
also measured in Q1 at monitoring well GH_GA-MW-2. Concentrations of CI in tributary surface water 
from Wolfram and Thompson Creeks have historically been greater than concentrations in 
groundwater, suggesting that surface water is the primary pathway for transport of CI to the Elk River 
valley bottom. 

› Groundwater samples from GH_MW-UTC-1S/D, GH_GA-MW-1, and GH_GA-MW-4 were below the 
primary screening criteria for selenium. Based on low selenium concentrations in groundwater, 
groundwater transport of CI in these areas was inferred to be minimal. 

› Groundwater at GH_GA-MW-4 had lower concentrations of CI and demonstrated reduced mine 
influence in 2018 compared to previous years, particularly pre-2016. This is interpreted to be due to 
an increased influence of infiltration from the Elk River, whereas it has historically exhibited relatively 
a similar major ion distribution to surface water from Leask Creek (sulphate-rich). As of 2017, the 
major ion distribution in groundwater shifted to a predominantly bicarbonate-rich water type, 
consistent with the Elk River, and concentrations of CI have decreased. In 2018, CI concentrations 
and mine-influence in groundwater at this location appears to be variable due to variable mixing of 
infiltrating surface water from Leask Creek as well as from the Elk River. 

› In 2018, increasing concentrations of CI at in deep groundwater GH_GA-MW-2 (near Wolfram Creek) 
are indicative that infiltration of mine-influenced surface water from Wolfram Creek to the valley 
bottom is increasingly affecting groundwater quality. Over time, groundwater at this location has 
become more sulphate-rich supporting this interpretation. Shallow groundwater also appears to be 
affected, as downstream of GH_GA-MW-2, within the Elk River side channel, elevated concentrations 
of CI relative to primary screening criteria were measured. 

› Groundwater at GH_GA-MW-3 (near Thompson Creek) appears to be influenced by a combination of 
the Elk River side channel and mine-influenced Thompson Creek. As times of peak flows, the 
groundwater chemistry at GH_GA-MW-3 appears to be influenced by infiltration of surface water from 
Thompson Creek, as evidenced by seasonal fluctuations in groundwater elevation, consistent with 
snow melt, and elevated concentrations of CI relative to the primary screening criteria. However, at 
times of low flow in Thompson Creek, although concentrations of CI remain elevated relative to 
nearby wells, the water type shifts from predominantly sulphate-rich to bicarbonate-rich and the mine-
influence on groundwater at this location appears to be less.  

› Parameters other than CI that were measured above primary screening criteria included: sodium, 
fluoride, boron, copper, lithium, manganese, molybdenum, strontium, and zinc. Dissolved lithium 
concentrations are considered naturally high in the Elk Valley and are not considered a concern. The 
remaining parameters above primary screening criteria were assessed in the 2017 RGMP and 
appeared to originate from natural sources (e.g., interaction with bedrock or unconsolidated 
materials) with the exception of zinc at GH_MW-UTC-1D and copper at GH_GA-MW-1. Zinc at 
GH_MW-UTC-1D is interpreted to be locally sourced and the source of copper at GH_GA-MW-1 is 
related to corrosion of copper fittings in the well; however, both of these parameters are not 
interpreted to be considered concerns at this time. 
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Fording River Valley 
Porter Creek 

› Concentrations of dissolved selenium above the primary and secondary screening criteria were 
measured at GH_MW-PC in 2018. Dissolved selenium and sulphate in tributary surface water from 
Porter Creek are of the same order-of-magnitude as concentrations measured in groundwater, 
indicating that surface water is expected to be the main transport pathway for loading of 
mine-influenced constituents to infiltrate the groundwater. Attenuation of selenium is not expected in 
the Porter Creek drainage, based on oxic to suboxic conditions and the connectivity of groundwater to 
surface water. 

Greenhills Creek 

› Dissolved selenium concentrations in wells installed in the Greenhills Creek area were below the 
primary screening criteria in 2018. Concentrations of dissolved selenium in surface water from the 
Fording River (GH_FR1) and Greenhills Creek (GH_GH1) are approximately one to three 
orders-of-magnitude higher than groundwater. However, sulphate concentrations at the nested well 
pair exhibited similar seasonal fluctuations to surface water from Greenhills Creek. Sulphate at 
GH_MW-GHC-1S/D may be sourced from infiltration of Greenhills Creek over the alluvial fan. As 
reducing conditions in groundwater exist at this location, as well as sulphate concentrations greater 
than 30 mg/L, low selenium concentrations may be attributed to preferential attenuation in the aquifer.  

› Low dissolved selenium and sulphate concentrations measured in groundwater from 
GH_MW-RLP-1D suggests little influence from Fording River surface water. In addition, low 
concentrations of dissolved selenium in deep well GH_MW-TD (located beneath the TSF) suggest 
the absence of a deep groundwater pathway and interaction with surface water at this location. This 
is consistent with the interpretation that relatively continuous aquitard exists in the Fording River 
Valley in the Greenhills Creek Monitoring Area. Year-round low concentrations of selenium in 
groundwater at GH_MW-TD (near the TSF and CCR) may be related to preferential attenuation of 
selenium relative to sulphate. Attenuation of nitrate and selenium near Greenhills Creek is currently 
being assessed as part of the instream sinks program at GHO. 

› Parameters other than CI were measured above primary screening criteria included: fluoride, chromium, 
copper, lithium, and manganese. Dissolved lithium concentrations are considered naturally high across 
the Elk Valley and not a concern. The remaining parameters above primary screening criteria appear to 
originate from natural sources (e.g., interaction with bedrock or unconsolidated materials) with the 
exception of chromium and copper at GH_MW-PC. The increase in chromium and copper concentrations 
are either anomalous or locally-sourced; this can be confirmed by continued sampling. 

Recommendations 
SNC-Lavalin has the following recommendations for future groundwater monitoring and sampling: 

› Once approved, implement the 2018 SSGMP Update; 
› Complete hydraulic conductivity testing at monitoring wells which have not been previously tested 

(GH_MW-RLP-1D and GH_MW-TD); 
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› For nested wells, monitor wells on the same day, one right after the other, and collect manual depth 
to groundwater measurements prior to purging either well rather than purging and sampling one well 
and then moving to the well pair; 

› Implement the new data logger deployment procedures to ensure that continuous water level 
measurements are properly obtained from select monitoring wells; 

› Field filter and preserve groundwater samples for analysis of dissolved metals and DOC; 
› Use trip blanks and analyze for parameters listed in the 2014 SSGMP and the 2018 SSGMP Update 

once approved; 
› Ensure groundwater samples are packed in coolers in such a way to minimize sample loss during 

transport; 
› Continue discussions with the laboratory on the best procedures to minimize hold-time exceedances; 
› Complete a QA/QC on laboratory results as they come in to identify hold-time and other errors that 

may arise to rectify in the subsequent sampling event; and 
› As recommended in the 2018 SSGMP Update (SNC-Lavalin, 2018a), attempt to re-develop 

monitoring well GH_MW-PC. High field turbidity has been measured in this well in addition to variable 
field parameters readings. If Teck suspects the integrity of the monitoring well may be compromised, 
the well should be decommissioned according to the GWPR and re-installed in a suitable location. 
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Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 21 2.23
2018 05 17 4.95
2018 08 27 2.51
2018 11 21 2.61

GH_GA-MW-4

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 13 0.093
2018 05 17 0.11
2018 08 27 0.095
2018 11 21 0.208

GH_GA-MW-1

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 22 1.51
2018 06 13 1.72
2018 08 22 2.32
2018 11 29 2.06

GH_MW-UTC-1S

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 08 0.4
2018 06 13 0.69
2018 08 22 0.54
2018 11 28 1.29

GH_MW-UTC-1D

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 14 0.494
2018 06 14 < 0.050
2018 09 13 < 0.050
2018 12 05 < 0.050

GH_MW-GHC-1S

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 23 4.15
2018 06 14 3.98
2018 09 13 5.24
2018 12 05 4.68

GH_MW-GHC-1D

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 01 23 0.215
2018 06 18 < 0.050
2018 08 30 0.118
2018 12 05 < 0.050

GH_MW-TD

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 06 4.26
2018 05 31 1.61
2018 09 17 < 0.050
2018 11 29 < 0.050

GH_MW-RLP-1D

Q4
Q2Q3
Q1

below the applicable screening criteria
above the applicable screening criteria

Green
Red

Sample Location
Dissolved 
Selenium 

(µg/L)
CSR Aquatic Li fe 20
CSR Irrigation Watering 20
CSR Livestock Watering 30
CSR Drinking Water 10

Secondary Screening
Dissolved 
Selenium 

(µg/L)
Guidel ine for Canadian Drinking Water Qual i ty [50]
Si te Performance Objective: GH_FR1 (0200378) 63 SPO
Compl iance Point: FR_FRCP1 (E300071) 130 CP
Si te Performance Objective: GH_ER1 (E206661) 19
Compl iance Point: GH_ERC (E300090) 15

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 07 < 0.10
2018 05 16 49.2
2018 09 12 3.38
2018 11 26 10.3

GH_GA-MW-3

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 21 43.1
2018 05 17 8.78
2018 09 12 13.5
2018 11 26 11.3

GH_GA-MW-2

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium (µg/L)

2018 03 28 [61.3 ]
2018 06 19 [84 ] SPO
2018 08 20 [65.7 ] SPO
2018 12 12 [70.3 ] SPO

GH_MW-PC
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Intermittent Stream
Stream Ditch
Indefinite Stream
Stream
Subsurface
Culvert
Ditch
Water Pipeline
Secondary Road

Site Features
GHO Permitted Boundary
River Bed
Tailings/Settling Pond
River Bed

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 21 0.523
2018 05 17 1.74
2018 08 27 0.848
2018 11 21 0.838

GH_GA-MW-4

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 21 16.1
2018 05 17 3.7
2018 09 12 5.68
2018 11 26 4.8

GH_GA-MW-2

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 07 < 0.0050
2018 05 16 3.48
2018 09 12 0.0087
2018 11 26 0.0052

GH_GA-MW-3

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 22 0.0189
2018 06 13 < 0.40
2018 08 22 0.0746
2018 11 29 0.0474

GH_MW-UTC-1S

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 08 1.24
2018 06 13 0.51
2018 08 22 < 0.0050
2018 11 28 < 0.025

GH_MW-UTC-1D

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 28 1.94
2018 06 19 2.49
2018 08 20 1.56
2018 12 12 2.14

GH_MW-PC

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 14 < 0.0050
2018 06 14 < 0.40
2018 09 13 0.056
2018 12 05 < 0.025

GH_MW-GHC-1S

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 23 0.108
2018 06 14 < 0.40
2018 09 13 0.221
2018 12 05 0.111

GH_MW-GHC-1D

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 01 23 < 0.025
2018 06 18 < 0.0050
2018 08 30 < 0.025
2018 12 05 < 0.0050

GH_MW-TD

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 06 < 0.0050
2018 05 31 < 0.005
2018 09 17 < 0.0050
2018 11 29 < 0.0050

GH_MW-RLP-1D

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 13 0.384
2018 05 17 0.64
2018 08 27 0.118
2018 11 21 1.49

GH_GA-MW-1

Sample Location
Nitrate 

Nitrogen 
(mg/L)

CSR Aquatic Li fe 400
CSR Irrigation Watering n/a
CSR Livestock Watering 100
CSR Drinking Water 10

Q4
Q2Q3
Q1

below the applicable screening criteria
above the applicable screening criteria

Green
Red
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Site Features
GHO Permitted Boundary
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River Bed

Q4
Q2Q3
Q1

below the applicable screening criteria
above the applicable screening criteria

Green
Red

Sample Location Sulphate
(mg/L)

CSR Aquatic Li fe 1,280-4,290
CSR Irrigation Watering n/a
CSR Livestock Watering 1000
CSR Drinking Water 500

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 28 417
2018 06 19 481
2018 08 20 423
2018 12 12 430

GH_MW-PC

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 13 344
2018 05 17 269
2018 08 27 214
2018 11 21 240

GH_GA-MW-1

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 21 45.7
2018 05 17 61.6
2018 08 27 36.7
2018 11 21 37.1

GH_GA-MW-4

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 21 272
2018 05 17 226
2018 09 12 273
2018 11 26 265

GH_GA-MW-2

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 22 34.2
2018 06 13 29.8
2018 08 22 28.5
2018 11 29 33.3

GH_MW-UTC-1S

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 08 21
2018 06 13 46.1
2018 08 22 16.8
2018 11 28 13.6

GH_MW-UTC-1D

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 07 27.4
2018 05 16 387
2018 09 12 45.8
2018 11 26 30.9

GH_GA-MW-3

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 14 610
2018 06 14 615
2018 09 13 608
2018 12 05 537

GH_MW-GHC-1S

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 23 300
2018 06 14 322
2018 09 13 334
2018 12 05 279

GH_MW-GHC-1D

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 01 23 87.6
2018 06 18 86.6
2018 08 30 87.9
2018 12 05 83.6

GH_MW-TD

Sample Location Date
(yyyy mm dd)

Sulphate
(mg/L)

2018 03 06 0.68
2018 05 31 0.67
2018 09 17 < 0.30
2018 11 29 < 0.30

GH_MW-RLP-1D



TABLE 1: Summary of Groundater Monitoring Program Locations

LIDAR 
Ground 

Elevation 

Ground 
Elevation

TOC 
Elevation

Stick Up 
Height

Drilled 
Depth

Well 
Diameter

Top of 
Screen 
Depth

Bottom of 
Screen 
Depth

Depth to 
Bedrock

Hydraulic 
Conductivity

Easting Northing masl masl masl m mbgs mm mbgs mbgs mbgs m/s

GH_GA-MW-1 SSGMP, RGMP 648019 5554750 1378.81 1379.21 1380.26 1.05 22.6 - 15.50 18.50 Clayey Sand 22.6 1.0E-12

GH_GA-MW-4 SSGMP, RGMP 648217 5552963 1311.57 1312.15 1313.05 0.90 17.2 - 13.70 16.70 Sand and Gravel - 1.0E-04

GH_GA-MW-2 SSGMP, RGMP 648291 5552115 1305.23 1306.66 1307.68 1.02 29.6 - 23.00 29.00 Sand/Silt 28.5 1.0E-03

GH_GA-MW-3 SSGMP, RGMP 648578 5550296 1299.62 1299.78 1300.75 0.97 14.4 - 8.00 14.00 Sand and Gravel 14.4 2.0E-06

GH_MW-UTC-1S SSGMP 651011 5549879 1601.63 1602.00 1603.22 1.22b 7.6 51 4.50 7.50 Clay/Bedrock 5.5 1.0E-06

GH_MW-UTC-1D SSGMP 651011 5549879 1601.63 1602.00 1603.22 1.22b 50.0 51 40.00 43.00 Bedrock 7.0 2.4E-08

GH_MW-PC SSGMP, RGMPa 653526 5555339 1573.37 1583.50 1582.28 1.22 45.0 51 3.50 6.50 Gravel and Cobbles 5.5 6.3E-07

GH_MW-GHC-1S SSGMP 654050c 5547205c 1597.60 1610.00 1610.80 0.80 14.6 51 4.58 7.63 Silty Gravel 14.6 3.0E-07

GH_MW-GHC-1D SSGMP 654052c 5547207c 1597.04 1610.00 1610.80 0.80 23.2 51 18.30 21.40 Bedrock 14.6 5.0E-05

GH_MW-TD SSGMP 652694 5546536 1590.84 1600.00 1600.75 0.75 38.1 51 31.39 34.44 Sand and Silt 35.1 -

GH_MW-RLP-1D SSGMP, RGMPa 654088 5545381 1494.78 1495.00 - - 83.5 51 79.50 82.50 Sand and Gravel - -

Notes: a) Proposed in the 2017 RGMP; b) Stick up not surveyed but reported estimate was 1.2 m; c) UTM coordinates obtained from LIDAR.

masl = metres above sea level
mbgs = metres below ground surface

Screened 
Interval 

Elk River

Fording River

Area Well ID Monitoring 
Program

Coordinates            
(UTM NAD 83)
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TABLE 2: Summary of Groundwater Elevations and Calculated Vertical Gradients

LIDAR 
Ground 

Elevation 

Ground 
Elevation

TOC 
Elevation

Stick Up 
Height

Date of Static 
Water Level 

Measurement

Depth to 
Water

Water Level 
Elevation

Date of Static Water 
Level Measurement

Calculated 
Vertical 
Gradient

masl masl masl m yyyy/mm/dd mtoc masl yyyy/mm/dd m/m
GH_GA-MW-1 1378.81 1379.21 1380.26 1.05 2018/03/13 15.47 1364.79

2018/05/17 17.04 1363.22
2018/08/27 16.92 1363.34
2018/11/21 17.08 1363.18

GH_GA-MW-4 1311.57 1312.15 1313.05 0.90 2018/03/21 6.81 1306.24
2018/05/17 3.87 1309.19
2018/08/27 6.24 1306.81
2018/11/21 6.95 1306.10

GH_GA-MW-2 1305.23 1306.66 1307.68 1.02 2018/03/21 4.83 1302.85
2018/05/17 3.34 1304.35
2018/09/12 5.55 1302.13
2018/11/26 6.00 1301.68

GH_GA-MW-3 1299.62 1299.78 1300.75 0.97 2018/03/07 8.86 1291.89
2018/05/16 3.24 1297.51
2018/09/12 8.82 1291.93
2018/11/26 9.10 1291.65

GH_MW-UTC-1S 1601.63 1602.00 1603.22 1.22a 2018/03/22 2.56 1600.66 - -
2018/06/13 2.55 1600.67 2018/06/13 -0.023
2018/08/22 2.43 1600.79 2018/08/22 -0.034
2018/11/29 2.74 1600.48 -

GH_MW-UTC-1D 1601.63 1602.00 1603.22 1.22a 2018/03/08 3.71 1599.51
2018/06/13 3.35 1599.87
2018/08/22 3.64 1599.58
2018/11/28 4.09 1599.13

GH_MW-PC 1573.37 1583.50 1582.28 1.22 2018/03/28 3.99 1578.29
2018/06/19 3.87 1578.41
2018/08/20 4.40 1577.88
2018/12/12 4.20 1578.08

GH_MW-GHC-1S 1597.60 1610.00 1610.80 0.80 2018/03/14 1.49 1609.31 - -
2018/06/14 1.15 1609.65 2018/06/14 -0.506
2018/09/13 3.01 1607.79 2018/09/13 -0.426
2018/12/05 3.17 1607.63 2018/12/05 -0.431

GH_MW-GHC-1D 1597.04 1610.00 1610.80 0.80 2018/01/23 9.07 1601.73
2018/06/14 8.10 1602.70
2018/09/13 8.86 1601.94
2018/12/05 9.09 1601.71

GH_MW-TD 1590.84 1600.00 1600.75 0.75 2018/01/23 Artesian > 1600.75
2018/06/18b Artesian > 1600.75
2018/08/30 Artesian > 1600.75
2018/12/05 Artesian > 1600.75

GH_MW-RLP-1D 1494.78 1495.00 1496.22 1.22a 2018/03/06 6.55 1489.67
2018/05/31 5.81 1490.41
2018/09/17 6.62 1489.60
2018/11/29 6.58 1489.64

Notes: a) Stick up not surveyed but reported estimate was 4 ft; b) Assumed the date of static water level measurement was the same as the sample date

masl = metres above sea level
mtoc = metres below top of casing

Fording River

GH_MW_GHC-1S 
and 

GH_MW_GHC_1D

Area Well ID Well Pair

Elk River

GH_MW-UTC-1S 
and          

GH_MW-UTC-1D
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TABLE 3: Field Measured Parameters

Field Parameters

Sample Sample Date pH Temperature Conductivity ORP
Dissolved 
Oxygen Turbidity

Location (yyyy mm dd) pH oC µS/cm mV mg/L NTU
Elk River

GH_GA-MW-1 2018 03 13 7.67 6.1 1,167 129.4 3.82 4.31
2018 05 17 7.46 7.2 1,158 181.3 2.53 4.1
2018 08 27 7.49 7.3 1,043 192.7 4.02 1.53
2018 11 21 7.51 2.5 1,112 241.6 1.34 4.91

GH_GA-MW-4 2018 03 21 7.59 4.7 380.1 233.1 6.56 0.27
2018 05 17 7.58 7.1 450.8 219.8 6.82 2.4
2018 08 27 7.65 9.3 375.9 239.9 4.80 1.06
2018 11 21 7.88 6 370.7 200 4.79 0.56

GH_GA-MW-2 2018 03 21 7.28 4.6 894 246.4 1.31 4.93
2018 05 17 7.39 6.4 797 219.7 0.75 10
2018 09 12 7.45 6.5 806 243.2 0.38 2.5
2018 11 26 7.47 4.2 829 239.3 1.02 1.42

GH_GA-MW-3 2018 03 07 7.54 4.8 538 -318.3 0.11 7.37
2018 05 16 7.15 8.0 992 111.5 1.13 11.1
2018 09 12 7.49 6.5 556 -306.9 0.22 12.1
2018 11 26 7.56 4.5 551 -307.9 1.20 2.52

GH_MW-UTC-1S 2018 03 22 7.42 4.2 455.5 182 0.69 30.3
2018 06 13 7.23 7.7 430.7 41.1 4.75 15.9
2018 08 22 7.39 9.1 428.3 55.4 6.14 10.7
2018 11 29 7.47 4.9 443.7 167.5 3.98 45.3

GH_MW-UTC-1D 2018 03 08 8.36 3.3 1,454 -102.1 0.22 40.1
2018 06 13 8.20 8.0 1,472 -162.8 0.32 13.4
2018 08 22 8.39 8.9 1,481 -74.5 0.63 7.40
2018 11 28 8.43 5.3 1,463 -59.9 0.43 11.1

Fording River
GH_MW-PC 2018 03 28 7.68 1.8 961 255.1 8.68 3.8

2018 06 19 7.55 6.8 1,048 232.8 6.73 18.6
2018 08 20 7.37 8.0 1,023 201.8 4.53 >35
2018 12 12 7.70 2.8 1,030 242.0 8.12 90

GH_MW-GHC-1S 2018 03 14 6.99 3.8 1,321 87.2 0.32 4.7
2018 06 14 6.87 5.8 1,264 -60.9 0.40 15.2
2018 09 13 7.04 8.1 1,266 -13.6 0.92 4.10
2018 12 05 7.15 5.5 1,272 -5.9 0.89 18.5

GH_MW-GHC-1D 2018 01 23 7.13 4.4 924 156.5 1.24 3.93
2018 06 14 6.90 5.7 966 110.8 2.49 4.5
2018 09 13 7.04 6.9 939 104.0 1.30 4.80
2018 12 05 7.16 4.9 926 115.2 1.16 5.65

GH_MW-TD 2018 01 23 7.28 4.1 690 -73.3 4.87 0.82
2018 06 18 7.56 8.2 674 142 3.15 1.8
2018 08 30 7.52 9.5 700 51.5 3.38 2.78
2018 12 05 7.37 4.3 668 -38.3 3.63 5.28

GH_MW-RLP-1D 2018 03 06 8.01 4.3 411.5 -197.0 3.0 5.09
2018 05 31 8.20 7.9 365.1 -190.6 4.16 7.9
2018 09 17 8.38 8.5 297.4 18.9 2.77 18.4
2018 11 29 8.88 5.7 252.4 130.3 4.66 11.0

All terms defined within the body of SNC-Lavalin's report.
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TABLE 4: Groundwater Analytical Results compared to Primary Screening Criteria

Physical Parameters Geochemical Indicators Organics

Sample Sample Sample Date C
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Location ID (yyyy mm dd) µS/cm mg/L pH mg/L mg/L NTU mg/L mg/L mg/L mg/L % mg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Standard
CSR Aquatic Life (AW)a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000c 1,280-4,290c n/a n/a n/a n/a n/a n/a n/a n/a 1,310-18,500b 400 0.2-2d n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a 5,000 n/a 5,000 n/a 200 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 5,000 1,000 n/a n/a n/a n/a n/a n/a n/a 100 10 n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 9,500 n/a 6,500 n/a 1,500 n/a 200 n/a n/a 10 1 n/a n/a n/a n/a
Elk River

GH_GA-MW-1 GH_GA-MW-1_WG_2018-01-01_NP 2018 03 13 1,360 315 8.23 837 13.9 8.38 384 < 1.0 < 1.0 384 -4.1 0.45 23.9 570 344 6.4 69.2 55 34.4 301 3.77 182 0.406 219 0.384 0.0114 0.0632 0.0202 5.24 5.54
GH_GA-MW-1_WG_2018-04-01_NP 2018 05 17 1,220 346 8.42 825 10.9 8.01 348 19.0 < 1.0 367 3.2 0.442 18.6 682 269 < 3.0 72.2 34 40.2 356 4.09 170 0.894 290 0.640 0.0027 0.0513 0.0262 6.70 7.32
GH_GA-MW-1_WG_2018-07-01_NP 2018 08 27 1,010 262 8.22 659 1.0 1.18 372 < 1.0 < 1.0 372 0.1 < 0.25 14.5 650 214 < 3.0 52.9 16 31.6 217 3.49 161 0.421 327 0.118 < 0.0050 0.0398 0.0401 3.28 2.92
GH_GA-MW-1_WG_2018-10-01_NP 2018 11 21 1,150 306 8.22 688 2.8 3.05 346 < 1.0 < 1.0 346 2.9 < 0.25 15.3 630 240 < 3.0 64.1 24 35.5 231 3.30 161 0.428 243 1.49 < 0.0050 0.0479 0.0324 3.92 4.61

GH_GA-MW-4 GH_GA-MW-4_WG_2018-01-01_NP 2018 03 21 434 231 8.08 248 < 1.0 < 0.10 174 < 1.0 < 1.0 174 3.2 < 0.050 3.95 206 45.7 < 3.0 53.4 < 10 23.6 < 0.10 1.16 6.02 < 0.050 < 5.0 0.523 < 0.0010 < 0.0020 0.0014 0.87 0.72
GH_GA-MW-4_WG_2018-04-01_NP 2018 05 17 465 258 8.36 267 < 1.0 < 0.10 183 8.4 < 1.0 191 0.8 < 0.050 3.47 206 61.6 < 3.0 60.8 < 10 25.7 < 0.10 1.05 5.58 0.110 < 5.0 1.74 < 0.0010 0.0023 0.0011 2.93 2.98
GH_GA-MW-4_WG_2018-07-01_NP 2018 08 27 368 200 8.22 199 < 1.0 0.15 188 < 1.0 < 1.0 188 -4.4 < 0.050 2.36 197 36.7 < 3.0 44.6 < 10 21.6 0.15 1.17 5.27 < 0.050 15.4 0.848 < 0.0010 < 0.0020 0.0016 0.66 0.67
GH_GA-MW-4_WG_2018-10-01_NP 2018 11 21 416 212 8.32 212 < 1.0 0.21 181 4.4 < 1.0 185 -1.6 < 0.050 3.93 203 37.1 < 3.0 50.6 < 10 20.7 < 0.10 1.02 5.71 < 0.050 8.2 0.838 < 0.0010 < 0.0020 0.0024 1.16 0.97

GH_GA-MW-2 GH_GA-MW-2_WG_2018-01-01_NP 2018 03 21 1,010 556 7.97 727 3.3 0.86 213 < 1.0 < 1.0 213 1.3 < 0.25 7.46 100 272 < 3.0 150 < 10 44.0 3.49 1.25 10.5 0.244 < 5.0 16.1 < 0.0050 0.0067 0.0027 1.40 1.16
GH_GA-MW-2_WG_2018-04-01_NP 2018 05 17 806 477 8.13 562 10.0 5.42 208 < 1.0 < 1.0 208 3.1 < 0.050 7.61 142 226 < 3.0 128 11 38.0 71.8 1.14 8.71 0.281 < 5.0 3.70 0.101 0.0147 0.0022 1.47 1.53
GH_GA-MW-2_WG_2018-07-01_NP 2018 09 12 879 458 7.96 655 2.4 0.73 219 < 1.0 < 1.0 219 -5.4 < 0.25 7.5 130 273 < 3.0 123 < 10 36.9 70.3 1.14 9.15 0.298 < 5.0 5.68 0.136 0.0053 < 0.0010 < 0.50 < 0.50
GH_GA-MW-2_WG_2018-10-01_NP 2018 11 26 881 539 8.18 595 1.4 1.28 216 < 1.0 < 1.0 216 3.9 < 0.25 7.1 140 265 < 10 148 < 100 41.2 100 1.23 9.82 0.208 19.7 4.80 0.144 0.0025 0.0023 1.33 0.51

GH_GA-MW-3 GH_GA-MW-3_WG_2018-01-01_NP 2018 03 07 576 232 8.36 328 7.1 34.8 278 9.0 < 1.0 287 -1.7 < 0.050 6.06 728 27.4 < 3.0 43.1 13 30.1 8.91 2.44 36.2 0.382 367 < 0.0050 < 0.0010 0.0201 < 0.0010 1.31 0.54
GH_GA-MW-3_WG_2018-04-01_NP 2018 05 16 988 593 7.81 764 26.4 0.58 183 < 1.0 < 1.0 183 0.2 < 0.050 9.03 174 387 < 3.0 129 99 66.0 67.9 1.48 8.12 0.436 44.0 3.48 0.0800 0.0128 < 0.0010 3.24 2.96
GH_GA-MW-3_WG_2018-07-01_NP 2018 09 12 588 243 8.42 378 12.6 52.2 281 5.4 < 1.0 287 -3.0 < 0.050 6.11 694 45.8 3.6 44.0 < 10 32.4 9.77 2.37 35.5 0.484 371 0.0087 0.0011 0.0342 0.0293 1.15 1.63
GH_GA-MW-3_WG_2018-10-01_NP 2018 11 26 579 255 8.49 290 2.6 39.8 277 15.2 < 1.0 292 0.7 < 0.050 6.39 750 30.9 < 3.0 46.5 < 10 33.7 6.98 2.43 37.2 0.391 334 0.0052 0.0011 0.0058 0.0043 < 0.50 < 0.50

GH_MW-UTC-1S GH_MW_UTC_1S_WG_2018-03-22_NP 2018 03 22 523 242 8.03 296 210 58.2 232 < 1.0 < 1.0 232 0.2 < 0.050 9.59 99 34.2 < 3.0 64.9 < 10 19.4 30.5 1.31 17.8 0.193 13.9 0.0189 < 0.0010 0.148 0.0026 0.92 4.0
GH_MW-UTC-1S_WG_2018-04-01_NP 2018 06 13 448 225 8.36 258 5.8 5.85 202 7.2 < 1.0 209 2.1 < 0.050 5.76 164 29.8 < 3.0 59.2 20 18.8 11.5 1.18 15.1 < 0.050 7.7 < 0.40 < 0.0010 0.0132 < 0.0010 1.15 1.08
GH_MW-UTC-1S_WG_2018-07-01_NP 2018 08 22 375 212 8.32 272 14.8 13.0 180 1.8 < 1.0 182 5.4 < 0.050 5.81 174 28.5 < 3.0 55.9 95 17.6 21.9 1.14 14.5 0.094 14.6 0.0746 < 0.0010 0.0185 0.0015 1.26 1.73
GH_MW_UTC_1S_WG_2018-10-01_NP 2018 11 29 467 244 8.30 236 118 42.4 224 < 1.0 < 1.0 224 1.3 < 0.050 8.13 167 33.0 < 3.0 65.5 < 10 19.5 12.6 1.17 14.5 0.156 30.4 0.0474 < 0.0010 0.178 0.0029 1.02 3.77

GH_GHER1_WG_2018-10-01_NP Duplicate 473 242 8.15 268 36.1 31.0 222 < 1.0 < 1.0 222 0.8 < 0.050 8.18 166 33.3 < 3.0 64.7 < 10 19.5 11.2 1.17 13.8 0.072 23.0 0.0491 < 0.001 0.0359 0.0026 1.36 1.39
QA/QC RPD% 1 1 2 13 106 31 1 * * 1 * * 1 1 1 * 1 * 0 12 0 5 * * 4 * 133 * * *

GH_MW-UTC-1D GH_MW-UTC-1D_WG_2018-01-01_NP 2018 03 08 1,620 12.4 8.86 1,010 4.1 27.7 653 76.2 < 1.0 729 0.2 0.42 75.3 6,200 21.0 121 3.31 133 1.01 22.8 0.98 397 0.515 298 1.24 < 0.0050 0.258 0.216 6.69 6.8
GH_MW-UTC-1D_WG_2018-04-01_NP 2018 06 13 1,630 11.5 8.92 968 6.0 13.3 698 85.8 < 1.0 784 -2.5 0.39 76.6 6,620 46.1 10.7 3.01 212 0.98 23.6 1.06 412 0.256 230 0.51 < 0.0050 0.265 0.185 5.77 7.66

GH_GWD3_WG_2018-04-01_NP Duplicate 1,620 11.7 8.88 1,000 4.4 13.3 702 78.8 < 1.0 781 -2.0 0.42 77.0 6,520 19.6 9.2 3.09 224 0.97 22.8 1.03 403 0.133 9 < 0.40 < 0.0050 0.261 0.182 6.26 8.75
QA/QC RPD% 1 2 0 3 * 0 1 9 * < 1 * 7 1 2 81 * 3 6 1 3 3 2 * * * * 2 2 8 13

GH_MW-UTC-1D_WG_2018-07-01_NP 2018 08 22 1,580 11.2 9.06 1,010 2.2 12.3 702 106 < 1.0 808 -2.0 0.398 72.7 6,160 16.8 12.9 2.96 169 0.93 20.5 0.95 411 0.707 242 < 0.0050 < 0.0050 0.317 0.182 7.0 8.8
GH_GHER2_WG_2018-07-01_NP Duplicate 1,520 11.2 8.68 1,010 2.0 12.2 757 41.6 < 1.0 799 -1.1 0.401 72.8 6,230 16.9 15.3 2.96 186 0.93 21.2 0.97 414 0.691 241 < 0.0050 < 0.0050 0.302 0.171 6.12 8.3

QA/QC RPD% 4 0 4 0 * 1 8 87 * 1 * 1 < 1 1 1 * 0 10 0 3 2 1 2 < 1 * * 5 6 13 6
GH_UTC_1D_WG_2018-10-01_NP 2018 11 28 1,610 10.1 8.65 950 2.5 11.9 734 40.0 < 1.0 774 -3.2 0.35 69.8 6,220 13.6 225 2.71 279 0.81 19.7 0.899 383 0.636 324 < 0.025 < 0.0050 0.296 0.258 7.21 8.40

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard

 SNC-LAVALIN INC.  Page 1 of 4
   662793 / 2019 03 22

P:\Current Projects\Teck Coal Ltd\GHO\653246 SSGMP\4.0\4.10\Tables\ISSUED\ISSUED final\20190219_631283_TAB_GHO.xlsx
QA/QC: KC 2019 02 26 



TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Dissolved Metals
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Location ID (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Standard
CSR Aquatic Life (AW)a 90 50 10,000 1.5 n/a 12,000 0.5-4c 10f 40 20-90c 40-160c n/a 0.25 10,000 250-1,500c 20 n/a 0.5-15c n/a 3 n/a 1,000 85 n/a 75-2,400c

CSR Irrigation Watering (IW) n/a 100 n/a 100 n/a 500-6,000e 5 5f 50 200 200 2,500 1 10 200 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) n/a 25 n/a 100 n/a 5,000 80 50f 1,000 300 100 5,000 2 50 1,000 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 6 10 1,000 8 n/a 5,000 5 50f 20g 1,500 10 8 1 250 80 10 n/a 20 2,500 n/a 2,500 n/a 20 20 3,000
Elk River

GH_GA-MW-1 GH_GA-MW-1_WG_2018-01-01_NP 2018 03 13 1.82 0.62 47.1 < 0.020 < 0.050 747 0.0546 0.23 0.80 134 < 0.050 147 < 0.0050 9.21 3.76 0.093 3,760 < 0.010 4,340 0.046 < 0.10 < 10 2.70 < 0.50 17.7
GH_GA-MW-1_WG_2018-04-01_NP 2018 05 17 1.89 0.63 44.0 < 0.020 < 0.050 782 0.0722 0.18 0.77 245 < 0.050 139 < 0.0050 9.30 5.33 0.11 3,690 < 0.010 4,440 0.046 < 0.10 < 10 2.40 < 0.50 23.5
GH_GA-MW-1_WG_2018-07-01_NP 2018 08 27 0.76 0.63 43.7 < 0.020 < 0.050 709 0.0326 < 0.10 0.84 59.7 < 0.050 137 < 0.0050 8.75 3.97 0.095 3,910 < 0.010 4,040 0.040 < 0.10 < 10 1.92 < 0.50 6.8
GH_GA-MW-1_WG_2018-10-01_NP 2018 11 21 0.56 0.47 46.7 < 0.020 < 0.050 868 0.0270 0.17 0.55 108 < 0.050 163 < 0.0050 6.22 4.13 0.208 3,970 < 0.010 4,710 0.032 < 0.10 < 10 1.89 < 0.50 46.4

GH_GA-MW-4 GH_GA-MW-4_WG_2018-01-01_NP 2018 03 21 0.15 0.10 68.8 < 0.020 < 0.050 17 0.0062 0.38 < 0.10 1.26 < 0.050 22.4 < 0.0050 2.39 < 0.50 2.23 2,630 < 0.010 178 < 0.010 < 0.10 < 10 1.65 < 0.50 < 3.0
GH_GA-MW-4_WG_2018-04-01_NP 2018 05 17 0.17 < 0.10 70.9 < 0.020 < 0.050 < 20 0.0082 0.18 < 0.10 1.74 < 0.050 21.8 < 0.0050 2.16 < 0.50 4.95 2,340 < 0.010 190 < 0.010 < 0.10 < 10 1.61 < 0.50 < 1.0
GH_GA-MW-4_WG_2018-07-01_NP 2018 08 27 0.16 0.12 74.7 < 0.020 < 0.050 15 0.0114 0.17 < 0.10 2.10 0.060 18.3 < 0.0050 2.11 < 0.50 2.51 2,450 < 0.010 172 < 0.010 < 0.10 < 10 1.63 < 0.50 6.0
GH_GA-MW-4_WG_2018-10-01_NP 2018 11 21 0.15 < 0.10 76.7 < 0.020 < 0.050 15 0.0067 0.17 < 0.10 0.62 < 0.050 18.8 < 0.0050 1.91 < 0.50 2.61 2,400 < 0.010 179 < 0.010 < 0.10 < 10 1.47 < 0.50 < 1.0

GH_GA-MW-2 GH_GA-MW-2_WG_2018-01-01_NP 2018 03 21 0.65 0.18 76.7 < 0.020 < 0.050 23 0.0660 < 0.10 < 0.10 11.5 < 0.050 18.5 < 0.0050 2.45 2.55 43.1 4,150 < 0.010 561 0.016 < 0.10 < 10 2.41 < 0.50 4.4
GH_GA-MW-2_WG_2018-04-01_NP 2018 05 17 2.37 0.24 57.9 < 0.020 < 0.050 21 < 0.080 2.63 0.37 9.14 < 0.050 16.1 < 0.0050 68.6 6.40 8.78 3,440 < 0.010 509 0.010 < 0.10 < 10 5.11 < 0.50 7.1
GH_GA-MW-2_WG_2018-07-01_NP 2018 09 12 2.07 0.25 54.9 < 0.020 < 0.050 18 < 0.060 < 0.10 0.34 5.61 < 0.050 16.2 < 0.0050 63.3 5.22 13.5 3,380 < 0.010 531 < 0.010 < 0.10 < 10 5.80 < 0.50 7.1
GH_GA-MW-2_WG_2018-10-01_NP 2018 11 26 2.2 < 1.0 51.4 < 0.20 < 0.50 < 100 0.072 < 1.0 < 1.0 7.1 < 0.50 18 < 0.0050 71.3 6.7 11.3 3,460 < 0.10 590 < 0.10 < 1.0 < 10 6.90 < 5.0 < 10

GH_GA-MW-3 GH_GA-MW-3_WG_2018-01-01_NP 2018 03 07 < 0.10 < 0.10 107 < 0.020 < 0.10 237 < 0.0050 0.27 < 0.10 < 0.50 < 0.050 94.4 < 0.050 < 0.050 < 0.50 < 0.10 4,800 < 0.010 2,210 < 0.010 < 0.10 < 10 0.036 < 0.50 < 3.0
GH_GA-MW-3_WG_2018-04-01_NP 2018 05 16 0.14 0.11 69.4 < 0.020 < 0.050 25 0.0164 < 0.10 0.20 < 0.50 < 0.050 21.1 < 0.0050 1.34 2.61 49.2 3,260 < 0.010 669 < 0.010 < 0.10 < 10 1.67 < 0.50 6.3
GH_GA-MW-3_WG_2018-07-01_NP 2018 09 12 < 0.10 < 0.10 85.8 < 0.020 < 0.050 221 < 0.0050 0.12 < 0.10 < 0.50 < 0.050 90.5 < 0.10 < 0.050 < 0.50 3.38 4,510 < 0.010 2,050 < 0.010 < 0.10 < 10 0.068 < 0.50 < 1.0
GH_GA-MW-3_WG_2018-10-01_NP 2018 11 26 < 0.10 < 0.10 91.0 < 0.020 < 0.050 276 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 96.9 < 0.10 < 0.050 < 0.50 10.3 4,490 < 0.010 2,330 < 0.010 < 0.10 < 10 0.047 < 0.50 < 1.0

GH_MW-UTC-1S GH_MW_UTC_1S_WG_2018-03-22_NP 2018 03 22 < 0.10 0.28 79.0 < 0.020 < 0.050 104 0.0073 0.15 0.24 < 0.50 < 0.050 42.7 < 0.0050 1.94 0.76 1.51 4,400 < 0.010 1,060 < 0.010 < 0.10 < 10 0.429 < 0.50 4.9
GH_MW-UTC-1S_WG_2018-04-01_NP 2018 06 13 < 0.10 0.12 74.6 < 0.020 < 0.050 71 0.0105 < 0.10 0.10 < 0.50 < 0.050 32.5 < 0.0050 1.54 0.67 1.72 4,070 < 0.010 922 < 0.010 < 0.10 < 10 0.301 < 0.50 5.6
GH_MW-UTC-1S_WG_2018-07-01_NP 2018 08 22 < 0.10 0.15 68.9 < 0.020 < 0.050 85 0.0103 < 0.10 0.16 < 0.50 < 0.050 36.6 < 0.0050 1.51 1.32 2.32 4,110 < 0.010 966 < 0.010 < 0.10 < 10 0.269 < 0.50 4.2
GH_MW_UTC_1S_WG_2018-10-01_NP 2018 11 29 < 0.10 0.16 81.0 < 0.020 < 0.050 92 0.0087 < 0.10 0.10 < 0.50 < 0.050 36.8 < 0.0050 1.63 1.07 2.06 4,360 < 0.010 1,110 < 0.010 < 0.10 < 10 0.281 < 0.50 4.1

GH_GHER1_WG_2018-10-01_NP Duplicate < 0.10 0.16 83.7 < 0.020 < 0.050 88 0.0099 < 0.10 < 0.10 < 0.50 < 0.050 35.7 < 0.0050 1.59 0.63 2.19 4,330 < 0.010 1,080 < 0.010 < 0.10 < 10 0.288 < 0.50 4.2
QA/QC RPD% * * 3 * * 4 * * * * * 3 * 2 * 6 1 * 3 * * * 2 * *

GH_MW-UTC-1D GH_MW-UTC-1D_WG_2018-01-01_NP 2018 03 08 0.56 3.65 51.6 < 0.10 < 0.25 953 0.088 < 0.50 < 0.50 3.4 0.61 1,010 0.0055 22.7 7.5 0.4 2,850 < 0.050 142 < 0.050 < 0.50 < 10 6.44 < 2.5 213
GH_MW-UTC-1D_WG_2018-04-01_NP 2018 06 13 0.39 3.74 53.6 < 0.040 < 0.10 818 0.093 0.27 0.80 3.24 0.72 950 0.0070 23.0 21.1 0.69 2,840 0.021 140 < 0.020 0.23 < 10 6.65 2.1 124

GH_GWD3_WG_2018-04-01_NP Duplicate 0.41 3.51 51.5 < 0.040 < 0.10 816 0.090 < 0.20 0.79 3.12 0.62 970 < 0.0050 23.0 20.5 0.49 2,780 < 0.020 140 < 0.020 0.22 < 10 6.64 2.1 122
QA/QC RPD% * 6 4 * * 0 3 * 1 4 15 2 * 0 3 34 2 * 0 * * * 0 * 2

GH_MW-UTC-1D_WG_2018-07-01_NP 2018 08 22 0.25 3.63 48.4 < 0.040 < 0.10 965 0.084 0.41 0.78 2.61 0.44 1,090 0.0068 21.3 24.0 0.54 2,830 < 0.020 147 < 0.020 < 0.20 < 10 6.14 2.3 55.3
GH_GHER2_WG_2018-07-01_NP Duplicate 0.25 3.69 50.8 < 0.040 < 0.10 942 0.123 0.46 0.79 3.51 0.58 1,070 0.0061 21.4 24.6 0.82 2,780 0.020 153 < 0.020 < 0.20 < 10 6.20 2.4 63.2

QA/QC RPD% * 2 5 * * 2 38 * 1 29 27 2 * < 1 2 41 2 * 4 * * * 1 * 13
GH_UTC_1D_WG_2018-10-01_NP 2018 11 28 < 0.10 1.96 54.9 0.026 < 0.050 810 0.0778 0.86 0.39 1.21 0.218 1,030 0.0051 21.2 14.5 1.29 3,280 0.012 155 < 0.010 0.13 < 10 5.88 2.50 37.1

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Physical Parameters Geochemical Indicators Organics

Sample Sample Sample Date C
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Location ID (yyyy mm dd) µS/cm mg/L pH mg/L mg/L NTU mg/L mg/L mg/L mg/L % mg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Standard
CSR Aquatic Life (AW)a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000c 1,280-4,290c n/a n/a n/a n/a n/a n/a n/a n/a 1,310-18,500b 400 0.2-2d n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a 5,000 n/a 5,000 n/a 200 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 5,000 1,000 n/a n/a n/a n/a n/a n/a n/a 100 10 n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 9,500 n/a 6,500 n/a 1,500 n/a 200 n/a n/a 10 1 n/a n/a n/a n/a
Fording River

GH_MW-PC GH_MW-PC_WG-2018-01-01_NP 2018 03 28 1,090 567 8.26 789 1.6 3.04 186 < 1.0 < 1.0 186 -4.9 0.059 0.88 259 417 3.1 101 21 76.5 0.44 0.81 0.90 < 0.050 8.1 1.94 < 0.0010 0.0071 0.0060 1.08 0.91
GH_MW-PC_WG_2018-04-01_NP 2018 06 19 1,140 669 8.43 881 137 74.3 232 7.8 < 1.0 239 -5.5 < 0.25 < 2.5 420 481 5.9 124 < 20 87.2 0.85 1.05 0.97 < 0.10 11.6 2.49 < 0.0050 0.121 0.0082 1.80 5.5
GH_MW-PC_WG_2018-07-01_NP 2018 08 20 983 648 8.03 847 443 271 233 < 1.0 < 1.0 233 -2.2 < 0.25 1.09 390 423 < 3.0 123 < 10 83.0 0.57 1.26 1.01 0.246 7.7 1.56 < 0.0050 0.309 0.0086 1.83 8.8
GH_GHER1_WG_2018-07-01_NP Duplicate 1,010 651 8.55 872 429 225 217 20.0 < 1.0 237 -2.2 < 0.25 1.11 330 423 < 3.0 124 < 10 82.6 0.52 1.27 1.01 0.292 < 5.0 1.56 < 0.0050 0.307 0.0091 1.29 6.4

QA/QC RPD% 3 < 1 6 3 3 19 7 * * 2 * * 2 17 0 * 1 * < 1 9 1 0 * * 0 * 1 6 * 32
GH_MW-PC_WG_2018-10-01_NP 2018 12 12 1,040 628 8.34 - - - 207 5.4 < 1.0 212 -2.9 < 0.25 < 2.5 330 430 < 3.0 121 < 10 78.9 0.25 0.914 0.89 0.117 44.0 2.14 < 0.0050 0.0787 0.0150 0.63 1.03

GH_MW-GHC-1S GH_MW-GHC-1S_2018-01-01_NP 2018 03 14 1,420 889 8.18 1,120 2.3 9.05 210 < 1.0 < 1.0 210 2.7 < 0.050 6.98 139 610 < 3.0 254 659 62.2 154 1.79 4.54 0.140 20.7 < 0.0050 < 0.0010 0.0050 < 0.0010 1.94 1.78
GH_GWD2_WG_2018-01-01_NP Duplicate 1,440 899 8.15 1,130 4.7 9.13 219 < 1.0 < 1.0 219 2.9 < 0.050 7.01 124 607 < 3.0 259 670 61.4 154 1.77 4.44 0.124 25.6 < 0.0050 < 0.0010 0.0075 < 0.0010 1.94 1.85

QA/QC RPD% 1 1 0 1 * 1 4 * * 4 * * < 1 11 < 1 * 2 2 1 0 1 2 * * * * 40 * * *
GH_MW-GHC-1S_WG_2018-04-01_NP 2018 06 14 1,350 834 8.17 1,140 22.9 35.8 213 < 1.0 < 1.0 213 -0.9 < 0.25 8.7 250 615 < 3.0 234 1,630 60.7 426 1.79 4.47 0.089 30.4 < 0.40 < 0.0050 0.0257 < 0.0010 1.72 1.85
GH_MW-GHC-1S_WG_2018-07-01_NP 2018 09 13 1,390 774 8.04 1,070 5.5 12.2 278 < 1.0 < 1.0 278 -7.8 < 0.25 8.8 200 608 < 3.0 218 1,010 56.1 348 1.92 4.70 < 0.050 29.9 0.056 < 0.0050 0.0070 < 0.0010 2.39 2.20
GH_MW-GHC-1S_WG_2018-10-01_NP 2018 12 05 1,280 802 8.15 1,060 9.0 15.4 247 < 1.0 < 1.0 247 0 < 0.25 7.7 210 537 < 3.0 230 984 55.6 318 1.97 4.90 0.210 49.1 < 0.025 < 0.0050 0.0070 < 0.0010 2.81 2.84

GH_MW-GHC-1D GH_MW-GHC-1D_WG_2018-01-01_NP 2018 01 23 985 620 7.60 718 1.4 2.38 295 < 1.0 < 1.0 295 1.8 < 0.25 1.65 570 300 < 3.0 154 26 57.3 0.28 1.49 5.39 < 0.050 < 5.0 0.108 < 0.0050 0.0057 0.0035 1.07 1.00
GH_GWD3_WG_2018-01-01_NP Duplicate 993 616 7.58 727 2.4 2.43 290 < 1.0 < 1.0 290 1.6 < 0.25 1.66 550 302 < 3.0 150 < 10 58.7 0.17 1.46 5.33 < 0.050 < 5.0 0.113 < 0.0050 0.0056 0.0034 1.20 0.83

QA/QC RPD% 1 1 0 1 * 2 2 * * 2 * * 1 4 1 * 3 * 2 * 2 1 * * 5 * 2 * * *
GH_MW-GHC-1D_WG_2018-04-01_NP 2018 06 14 1,040 593 8.29 765 1.9 2.65 272 3.8 < 1.0 276 -1.0 < 0.25 3.2 570 322 < 3.0 151 < 10 52.3 0.16 1.36 4.61 < 0.050 < 5.0 < 0.40 0.0172 0.0067 0.0019 1.11 1.00
GH_MW-GHC-1D_WG_2018-07-01_NP 2018 09 13 1,030 563 8.13 743 < 1.0 3.30 321 < 1.0 < 1.0 321 -7.6 < 0.25 < 2.5 520 334 < 3.0 139 < 10 52.5 0.18 1.35 4.92 < 0.050 < 5.0 0.221 < 0.0050 0.0104 0.0039 1.54 1.27
GH_MW-GHC-1D_WG_2018-10-01_NP 2018 12 05 931 574 8.09 677 1.4 5.40 276 < 1.0 < 1.0 276 1.7 < 0.25 < 2.5 530 279 < 3.0 145 < 10 51.7 < 0.10 1.42 5.16 0.229 23.7 0.111 < 0.0050 0.0099 0.0052 2.29 2.36

GH_MW-TD GH_MW-TD_WG_2018-01-01_NP 2018 01 23 744 388 7.73 461 4.9 10.9 336 < 1.0 < 1.0 336 3.8 < 0.25 0.52 270 87.6 < 3.0 91.1 832 39.1 723 2.61 30.9 0.089 92.9 < 0.025 < 0.0050 < 0.0020 0.0010 < 0.50 < 0.50
GH_MW-TD_WG_2018-04-01_NP 2018 06 18 736 370 7.93 471 6.8 12.1 345 < 1.0 < 1.0 345 0.6 < 0.050 < 0.50 294 86.6 < 3.0 86.2 1,060 37.6 696 2.56 29.5 0.063 98.5 < 0.0050 < 0.0010 0.0045 < 0.0010 < 0.50 < 0.50
GH_MW-TD_WG_2018-07-01_NP 2018 08 30 715 334 8.00 458 2.9 9.10 349 < 1.0 < 1.0 349 -5.2 < 0.25 0.55 290 87.9 < 3.0 79.8 1,040 32.7 669 2.32 26.6 0.101 105 < 0.025 < 0.0050 < 0.0020 < 0.0010 1.06 1.05
GH_MW-TD_WG_2018-10-01_NP 2018 12 05 699 353 7.91 439 1.6 8.27 339 < 1.0 < 1.0 339 -0.5 < 0.050 < 0.50 272 83.6 < 3.0 84.4 1,570 34.5 720 2.34 28.0 0.270 105 < 0.0050 < 0.0010 < 0.010 0.0015 1.35 1.26

GH_MW-RLP-1D GH_MW-RLP_WG_2018-01-01_NP 2018 03 06 405 217 8.34 224 4.7 45.2 211 5.6 < 1.0 216 1.4 < 0.050 0.42 1,680 0.68 5.3 40.0 34 28.3 1.95 1.30 4.65 < 0.050 < 5.0 < 0.0050 < 0.0010 0.0060 < 0.0010 2.65 3.03
GH_MW-RLP_WS_2018-05-28_N 2018 05 31 400 219 8.14 218 4.9 44.2 202 < 1.0 < 1.0 202 5.2 < 0.050 < 0.50 1,930 0.67 7.9 37.9 21 30.1 3.63 1.28 4.75 < 0.050 < 20 < 0.005 < 0.001 0.0069 0.0010 6.73 6.60

GH_MW-RLP_WG_2018-07-01_NP 2018 09 17 316 160 8.72 155 17.1 20.6 179 < 1.0 < 1.0 179 -3.7 < 0.050 0.73 1,610 < 0.30 < 3.0 21.2 < 10 26.0 8.24 1.33 4.40 0.197 12.2 < 0.0050 < 0.0010 0.0097 < 0.0010 10.0 9.48
GH_MW-RLP_WG_2018-10-01_NP 2018 11 29 280 158 8.38 153 9.7 10.2 144 3.4 < 1.0 147 5.4 < 0.050 0.82 1,580 < 0.30 < 3.0 14.7 42 29.4 8.54 1.44 4.56 < 0.050 27.2 < 0.0050 < 0.0010 0.0029 0.0018 15.8 15.9

Field Blanks
GH_MW-GHC-1S GH_GWB2_WG_2018-01-01_NP 2018 03 14 < 2.0 < 0.50 5.43 < 10 < 1.0 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 5.1 < 0.0050 < 0.0010 < 0.0010 < 0.0010 < 0.50 < 0.50
GH_MW-UTC-1D GH_GWB3_WG_2018-04-01_NP 2018 06 13 < 2.0 < 0.50 4.87 < 10 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 1.0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 5.0 < 0.40 < 0.0010 < 0.0010 < 0.0010 < 0.50 < 0.50

GH_MW-PC GH_GHLRP1_WG_2018-07-01_NP 2018 08 20 < 2.0 < 0.50 5.82 < 10 < 1.0 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 0 < 0.050 < 0.10 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 0.319 271 < 0.0050 < 0.0010 < 0.0020 0.0011 < 0.50 < 0.50
GH_MW-UTC-1D GH_GHLRP2_WG_2018-07-01_NP 2018 08 22 2.4 < 0.50 5.98 < 10 < 1.0 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 0 < 0.050 < 0.10 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 0.141 115 < 0.0050 < 0.0010 < 0.0020 0.0013 0.59 < 0.50
GH_MW-UTC-1S GH_GHLRP1_WG_2018-10-01_NP 2018 11 29 < 2.0 < 0.50 5.61 < 10 < 1.0 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 0.417 390 < 0.0050 < 0.0010 0.0043 0.0013 < 0.50 < 0.50

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
* RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Dissolved Metals
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Location ID (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Standard
CSR Aquatic Life (AW)a 90 50 10,000 1.5 n/a 12,000 0.5-4c 10f 40 20-90c 40-160c n/a 0.25 10,000 250-1,500c 20 n/a 0.5-15c n/a 3 n/a 1,000 85 n/a 75-2,400c

CSR Irrigation Watering (IW) n/a 100 n/a 100 n/a 500-6,000e 5 5f 50 200 200 2,500 1 10 200 20 n/a n/a n/a n/a n/a n/a 10 100 n/a
CSR Livestock Watering (LW) n/a 25 n/a 100 n/a 5,000 80 50f 1,000 300 100 5,000 2 50 1,000 30 n/a n/a n/a n/a n/a n/a 200 100 2,000
CSR Drinking Water (DW) 6 10 1,000 8 n/a 5,000 5 50f 20g 1,500 10 8 1 250 80 10 n/a 20 2,500 n/a 2,500 n/a 20 20 3,000
Fording River

GH_MW-PC GH_MW-PC_WG-2018-01-01_NP 2018 03 28 < 0.20 < 0.20 91.3 < 0.040 < 0.10 < 20 0.035 < 0.20 < 0.20 35.7 < 0.10 5.9 < 0.0050 2.76 < 1.0 61.3 2,330 < 0.020 138 < 0.020 < 0.20 < 10 4.52 < 1.0 4.1
GH_MW-PC_WG_2018-04-01_NP 2018 06 19 < 0.20 < 0.20 105 < 0.040 < 0.10 < 20 0.028 5.60 < 0.20 28.0 < 0.10 8.1 < 0.0050 2.86 1.3 84 2,610 < 0.020 149 < 0.020 < 0.20 < 10 5.46 < 1.0 2.5
GH_MW-PC_WG_2018-07-01_NP 2018 08 20 < 0.10 0.21 106 < 0.020 < 0.050 < 10 0.0536 0.28 < 0.10 542 < 0.050 9.5 < 0.0050 2.66 0.75 65.7 2,920 < 0.010 149 < 0.010 < 0.10 < 10 5.10 < 0.50 3.5
GH_GHER1_WG_2018-07-01_NP Duplicate < 0.10 0.21 107 < 0.020 < 0.050 < 10 0.0516 0.30 < 0.10 566 < 0.050 9.3 < 0.0050 2.67 0.71 65.9 2,890 < 0.010 153 < 0.010 < 0.10 < 10 5.17 < 0.50 2.8

QA/QC RPD% * * 1 * * * 4 * * 4 * 2 * < 1 * < 1 1 * 3 * * * 1 * *
GH_MW-PC_WG_2018-10-01_NP 2018 12 12 <0.10 0.15 97.8 < 0.020 < 0.050 < 10 0.0353 0.38 < 0.10 183 < 0.050 7.2 0.0096 2.35 0.59 70.3 2,440 < 0.010 143 < 0.010 < 0.10 < 10 4.38 < 0.50 2.2

GH_MW-GHC-1S GH_MW-GHC-1S_2018-01-01_NP 2018 03 14 < 0.10 0.92 28.5 < 0.020 < 0.050 34 0.0267 < 0.10 0.34 < 0.50 < 0.050 21.8 < 0.0050 1.47 1.62 0.494 5,500 < 0.010 682 0.015 < 0.10 < 10 1.60 < 0.50 < 3.0
GH_GWD2_WG_2018-01-01_NP Duplicate < 0.10 0.87 27.7 < 0.020 < 0.050 35 0.0191 < 0.10 0.34 < 0.50 < 0.050 23.0 < 0.0050 1.43 1.62 0.45 5,410 < 0.010 677 0.015 < 0.10 < 10 1.60 < 0.50 < 3.0

QA/QC RPD% * 6 3 * * * * * * * * 5 * 3 * 9 2 * 1 * * * 0 * *
GH_MW-GHC-1S_WG_2018-04-01_NP 2018 06 14 < 0.10 1.17 23.7 < 0.020 < 0.050 35 0.0056 < 0.10 0.60 < 0.50 < 0.050 20.7 < 0.0050 1.04 1.44 < 0.050 5,680 < 0.010 687 < 0.010 < 0.10 < 10 1.75 < 0.50 1.2
GH_MW-GHC-1S_WG_2018-07-01_NP 2018 09 13 < 0.10 1.39 26.3 < 0.020 < 0.050 46 0.0113 < 0.10 0.55 0.52 < 0.050 22.5 < 0.0050 1.02 1.32 < 0.050 6,310 < 0.010 640 < 0.010 < 0.10 < 10 1.87 < 0.50 3.6
GH_MW-GHC-1S_WG_2018-10-01_NP 2018 12 05 < 0.10 1.29 28.7 < 0.020 < 0.050 45 0.0076 < 0.10 0.55 < 0.50 < 0.050 22.3 < 0.0050 0.997 1.36 < 0.050 6,180 < 0.010 638 < 0.010 < 0.10 < 10 1.84 < 0.50 1.1

GH_MW-GHC-1D GH_MW-GHC-1D_WG_2018-01-01_NP 2018 01 23 < 0.10 < 0.10 88.4 < 0.020 < 0.050 35 0.0215 1.12 < 0.10 < 0.50 < 0.050 18.4 < 0.0050 0.992 1.04 4.15 4,680 < 0.010 486 0.025 < 0.10 < 10 2.56 < 0.50 < 3.0
GH_GWD3_WG_2018-01-01_NP Duplicate < 0.10 < 0.10 91.1 < 0.020 < 0.050 34 0.0240 < 0.10 < 0.10 < 0.50 < 0.050 18.1 < 0.0050 0.717 0.98 4.37 4,830 < 0.010 460 0.023 < 0.10 < 10 2.57 < 0.50 < 3.0

QA/QC RPD% * * 3 * * * * * * * * 2 * 32 * 5 3 * 5 * * * < 1 * *
GH_MW-GHC-1D_WG_2018-04-01_NP 2018 06 14 < 0.10 < 0.10 83.6 < 0.020 < 0.050 32 0.0239 < 0.10 < 0.10 < 0.50 < 0.050 16.9 < 0.0050 0.741 1.45 3.98 4,380 < 0.010 468 0.022 < 0.10 < 10 2.76 < 0.50 < 1.0
GH_MW-GHC-1D_WG_2018-07-01_NP 2018 09 13 < 0.10 < 0.10 81.6 < 0.020 < 0.050 34 0.0179 < 0.10 < 0.10 < 0.50 < 0.050 17.2 < 0.0050 0.672 0.89 5.24 4,600 < 0.010 443 0.023 < 0.10 < 10 2.84 < 0.50 < 1.0
GH_MW-GHC-1D_WG_2018-10-01_NP 2018 12 05 < 0.10 < 0.10 89.4 < 0.020 < 0.050 39 0.0175 < 0.10 < 0.10 < 0.50 < 0.050 17.1 < 0.0050 0.655 0.98 4.68 4,500 < 0.010 444 0.022 < 0.10 < 10 2.83 < 0.50 < 1.0

GH_MW-TD GH_MW-TD_WG_2018-01-01_NP 2018 01 23 < 0.10 0.15 24.3 < 0.020 < 0.050 367 0.0526 < 0.10 0.44 < 0.50 < 0.050 43.8 < 0.0050 2.65 1.14 0.215 6,540 < 0.010 1,230 0.037 < 0.10 < 10 0.782 < 0.50 < 3.0
GH_MW-TD_WG_2018-04-01_NP 2018 06 18 < 0.10 0.14 23.7 < 0.020 < 0.050 342 0.232 < 0.10 0.41 < 0.50 < 0.050 40.4 < 0.0050 2.67 0.84 < 0.050 6,430 < 0.010 1,150 0.110 < 0.10 < 10 1.01 < 0.50 < 1.0
GH_MW-TD_WG_2018-07-01_NP 2018 08 30 < 0.10 0.13 21.5 < 0.020 < 0.050 302 0.339 < 0.10 0.40 < 0.50 < 0.050 39.7 < 0.0050 2.73 0.79 0.118 5,950 < 0.010 1,100 0.136 < 0.10 < 10 0.948 < 0.50 1.2
GH_MW-TD_WG_2018-10-01_NP 2018 12 05 < 0.10 0.22 24.2 < 0.020 < 0.050 353 0.288 < 0.10 0.56 1.87 < 0.050 39.6 < 0.0050 2.75 1.30 < 0.050 6,230 < 0.010 1,080 0.026 < 0.10 < 10 0.955 < 0.50 < 1.0

GH_MW-RLP-1D GH_MW-RLP_WG_2018-01-01_NP 2018 03 06 < 0.10 0.15 49.6 < 0.020 < 0.050 15 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 6.2 < 0.050 0.132 < 0.50 4.26 4,720 < 0.010 186 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
GH_MW-RLP_WS_2018-05-28_N 2018 05 31 < 0.10 0.15 48.5 < 0.020 < 0.050 15 < 0.0050 0.14 < 0.10 < 0.50 < 0.050 7.4 < 0.0050 0.094 < 0.50 1.61 4,560 < 0.010 185 < 0.010 < 0.10 < 10 < 0.010 < 0.50 5.5

GH_MW-RLP_WG_2018-07-01_NP 2018 09 17 < 0.10 < 0.10 13.1 < 0.020 < 0.050 16 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 7.5 < 0.0050 0.424 < 0.50 < 0.050 1,110 < 0.010 122 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
GH_MW-RLP_WG_2018-10-01_NP 2018 11 29 < 0.10 < 0.10 16.2 < 0.020 < 0.050 17 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 7.1 < 0.0050 0.380 < 0.50 < 0.050 1,260 < 0.010 102 < 0.010 < 0.10 < 10 < 0.010 < 0.50 1.7

Field Blanks
GH_MW-GHC-1S GH_GWB2_WG_2018-01-01_NP 2018 03 14 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 50 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0
GH_MW-UTC-1D GH_GWB3_WG_2018-04-01_NP 2018 06 13 < 0.10 < 0.10 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 50 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0

GH_MW-PC GH_GHLRP1_WG_2018-07-01_NP 2018 08 20 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 50 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
GH_MW-UTC-1D GH_GHLRP2_WG_2018-07-01_NP 2018 08 22 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 50 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0
GH_MW-UTC-1S GH_GHLRP1_WG_2018-10-01_NP 2018 11 29 < 0.10 < 0.10 < 0.10 < 0.020 < 0.050 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 50 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Standard varies with pH.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard varies with Hardness.
-      Denotes analysis not conducted. d  Standard varies with Chloride.
n/a  Denotes no applicable standard/guideline. e  Standard varies with crop.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference. f  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
RDL Denotes reported detection limit. h  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard
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TABLE 5: Groundwater Analytical Results compared to Secondary Screening Criteria

Sample Sample Date Selenium
Location (yyyy mm dd) µg/L

Groundwater Quality Criteria
Guideline for Canadian Drinking Water Quality (DW) 50
Site Performance Objective: GH_FR1 (0200378)* 63
Compliance Point: FR_FRCP1 (E300071)* 130
Site Performance Objective: GH_ER1 (E206661)** 19
Compliance Point: GH_ERC (E300090)** 15
Elk River

GH_GA-MW-2 2018 03 21 43.1
2018 09 12 13.5
2018 11 26 11.3

GH_GA-MW-3 2018 05 16 49.2
2018 11 26 10.3

Fording River
GH_MW-PC 2018 03 28 61.3

2018 06 19 84
2018 08 20 65.7
2018 12 12 70.3

Associated data provided by Teck Coal Ltd.
All terms defined within the body of SNC-Lavalin's report.

*    Applicable to GH_MW-PC
**  Applicable to GH_GA-MW-2, GH_GA-MW-3 

BOLD  Concentration greater than Canadian Drinking Water Quality guideline
UNDERLINE  Concentration greater than applicable Site Performance Objective

SHADED  Concentration greater than applicable Compliance Point
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Appendix II-3: Line Creek Operations  
2018 Site-Specific Groundwater Monitoring 
Program 
Summary 
Golder Associates completed the 2018 Annual Report for the LCO SSGMP (Golder 2019). The following 
information was taken from the 2018 LCO Annual Report.  

Groundwater flow is topographically driven and is recharged on ridges and flanks (uplands) and the 
majority of groundwater discharges to valley-bottoms. Groundwater mounds below waste rock piles with 
the majority discharging to surface water at the toe of waste-rock spoils in combination with shallow 
groundwater before being directed to the nearest surface water body.  

The LCO SSGMP includes a total of 10 monitoring wells which are monitored and sampled quarterly for a 
specific list of analytes. The wells monitored and sampled as part of the 2018 annual program are shown 
on Figure 2-5, attached. A summary of wells is provided in Table 2-1 and analytical results compared to 
screening criteria in Tables 4-1 and 4-2. Analytical results for select constituents of interest (CI), including 
nitrate-nitrogen, sulphate and dissolved selenium, are shown on Figure 4-3 and 4-4, attached.  

The results from the 2018 LCO SSGMP show the following: 

› The LCO SSGMP is considered thorough and robust.  
› No material quality assurance or quality control concerns were identified. 
› There were no exceedances of BC CSR guidelines for the CIs at sampled groundwater locations 

within the LCO site. Consistently, there was no clear increasing trend in CIs at groundwater 
monitoring locations downgradient of LCO, which are also included in the RGMP. 

› The Regional and LCO Site Specific programs support the conceptual groundwater model. 
› Localized exceedances of dissolved chloride, fluoride, lithium, manganese, and molybdenum at the 

sampled locations within the Process Plant area. The exceedances listed above could be related to 
dissolution of naturally-occurring sedimentary minerals and other processes affecting groundwater 
chemistry, which include reductive dissolution and cation exchange associated with calcite-saturated 
waters. 

› Localized exceedances of dissolved barium, cobalt, lithium, and molybdenum at the sampled 
locations near the Head Pond diversion structure. This was similar to 2017 findings. 

› Surface water drainage from the permitted LCO Phase II into the Dry Creek Area increased dissolved 
selenium, nitrate, and dissolved sulphate at the surface water station LC_DC1.Increasing trends in 
sulphate and selenium were identified at monitoring well DC_PIZDC0901 in Q4 but not in Q1; 
however, the concentrations remained well below the BC CSR guidelines. 
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LC_PIZDC1307 and LC_PIZDC1404D were drilled deeper than the remaining wells (>31.8 m versus 
<16.5 m). The groundwater chemistry pertaining to these wells could indicate a greater degree of 
influence from the underlying bedrock aquifer system given the upward hydraulic gradient within the 
bedrock, hence, the localized exceedances of dissolved barium and molybdenum. 

Recommendations 
A thorough review of the 2018 groundwater quality data has been completed as requested by Teck LCO. 
Recommendations are provided below: 

› To obtain continuous records of groundwater levels at LC_PIZP1001, it is recommended to install the 
pressure transducer as deep as possible to maximize transducer submergence below the fluctuating 
water level. 

› The current groundwater monitoring program should continue, along with continued coordination with 
the regional program and water treatment plant program. A potential need for new wells was 
evaluated in the 2018 update of the SSGMP, but the tentatively-assigned triggers for installation of 
these potential new wells, which may be updated if required as part of the RGMP and a regional 
AMP, were not met in 2018. A review of the suggested monitoring sampling frequency provided in the 
updated SSGMP (Golder 2018) should be completed and may lead to an adjusted 
monitoring/sampling schedule.  

› As seasonal trends are established, reduce frequency of sampling from quarterly to twice per year: 
May to June during freshet when surface flows, groundwater levels, and dilution will be the highest, 
and November to February during winter when water levels will be the lowest. For any new wells, 
perform quarterly sampling for two years to stablish seasonal variations.  

› Review recommendations in the updated SSGMP (Golder 2018) in conjunction with tentative triggers 
identified in that report, which may be updated if required as part of the RGMP and a regional 
Adaptive Management Plan. 
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Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/20/2018 < 0.050 2.61 < 0.0050

6/19/2018 < 0.050 2.71 0.0083

9/13/2018 < 0.050 n/s n/s

11/16/2018 < 0.050 2.58 < 0.0050

LC_PIZP1101

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/6/2018 0.053 30.1 0.399

6/14/2018 0.051 31 < 0.40
8/21/2018 < 0.050 27.8 0.116

11/19/2018 < 0.050 30 0.159

LC_PIZP1103

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
Q1 2018 Max 60.5 235 11.5
Q2 2018 Max 58 247 12.3
Q3 2018 Max 42.1 179 8.78
Q4 2018 Max 49.7 203 9.04

LC_LC5

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
Q1 2018 Max 73.3 252 12.6
Q2 2018 Max 74.2 255 13.1
Q3 2018 Max 50.3 205 8.61
Q4 2018 Max 48.7 211 7.6

LC_LC4

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/13/2018 0.15 170 0.472
6/15/2018 0.235 102 0.599

11/28/2018 0.113 85.8 0.491
11/28/2018 0.138 85.7 0.483

LC_PIZP1104

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
Q1 2018 Max 21.7 110 4.29
Q2 2018 Max 23.5 120.0 4.71
Q3 2018 Max 12.4 70.7 2.56
Q4 2018 Max 18.6 89.1 3.05

EV_ER4

Â

(

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/20/2018 0.391 82.7 0.027

6/19/2018 0.37 102 0.083

9/7/2018 0.411 184 0.045

LC_PIZP1105

Date
Total  

Selenium 
(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
2/13/2018 12.4 75.4 2.73
4/25/2018 13 78.9 2.97
9/26/2018 9.60 58.9 2.08

11/26/2018 9.36 63.9 2.37

RG_02-20DDD
FTGrave Lake
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Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
Q1 2018 Max 72 311 13.3
Q2 2018 Max 71.2 331 13.1
Q3 2018 Max 58.6 233 10.3
Q4 2018 Max 70.8 275 11

GH_FR1

Date
Tota l  

Selenium 
(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/6/2018 4.56 193 0.591

6/11/2018 2.66 198 0.269
8/29/2018 2.55 188 0.294
8/29/2018 2.69 188 0.295
10/4/2018 2.74 191 0.369

GH_POTW10

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
Q1 2018 Max 4.54 17.4 2.07
Q2 2018 Max 13.1 36.6 5.67
Q3 2018 Max 13.1 38.6 6.17
Q4 2018 Max 13 42.3 7.46

LC_DC1

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/7/2018 2.46 11.8 0.105

6/18/2018 2.29 18.8 0.351
8/23/2018 0.867 17.2 0.075

12/18/2018 1.43 18.3 0.017

LC_PIZDC0901

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/7/2018 < 0.050 < 0.30 < 0.0050

6/13/2018 < 0.050 < 0.30 < 0.0050
8/29/2018 < 0.050 < 0.30 < 0.0050

11/26/2018 < 0.050 < 0.30 < 0.0050

LC_PIZDC1307

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/7/2018 < 0.050 2.1 0.0052
3/7/2018 < 0.050 2.02 < 0.0050

6/13/2018 0.16 5.53 0.181
8/29/2018 0.098 5 0.0383

11/27/2018 0.058 5.1 < 0.0050

LC_PIZDC1308

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/6/2018 0.11 0.8 < 0.0050

6/11/2018 < 0.050 4.44 < 0.0050
8/23/2018 < 0.050 < 1.5 < 0.025

11/14/2018 < 0.050 < 0.30 < 0.0050

LC_PIZDC1404D

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
6/25/2018 5.18 8.02 0.228
8/23/2018 4.23 6.63 0.156
8/23/2018 4.56 6.62 0.154

11/26/2018 4.13 6.88 0.265

LC_PIZDC1306

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
Q1 2018 Max 454 427 24.8
Q2 2018 Max 116 465 25.2
Q3 2018 Max 109 386 17.7
Q4 2018 Max 108 438 15

LC_LC3

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
Q1 2018 Max 77.3 324 17.7
Q2 2018 Max 85 353 18.6
Q3 2018 Max 66.9 267 11.7
Q4 2018 Max 62.2 272 9.99

LC_LCDSSLCC

Date
Dissolved 
Selenium 

(ug/L) 

Dissolved 
Sulphate 

(mg/L)

Nitrate-
Nitrogen  

(mg/L)
3/6/2018 < 0.050 4.34 < 0.0050

6/11/2018 < 0.050 < 0.30 < 0.0050
6/11/2018 < 0.050 < 0.30 < 0.0050
8/20/2018 < 0.050 5.13 < 0.0050

11/14/2018 < 0.050 4.95 < 0.0050

LC_PIZDC1404S
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Appendix II-4: Elkview Operations 
2018 Site-Specific Groundwater Monitoring 
Program 
Summary 
SNC-Lavalin completed the 2018 Annual Report for the EVO SSGMP (SNC-Lavalin, 2019c). The 
following information was taken from the 2018 EVO Annual Report.  
Hydrogeology in the conceptual site model (CSM) was described in terms of main stem valley-bottoms 
including the Elk River and Michel Creek and major tributary drainages including Grave Creek/Harmer 
Creek, which flow into the Elk River and Erickson Creek, which flows into Michel Creek. 
The EVO SSGMP includes a total of 12 monitoring wells which are monitored and sampled quarterly for a 
specific list of analytes. The wells monitored and sampled as part of the 2018 annual program are shown 
on Drawing 662790-002, attached. A summary of wells included in each drainage area is provided in 
Table 1; manual water level measurements provided in Table 2; field parameters in Table 3; and 
analytical results compared to screening criteria in Tables 4 and 5. Analytical results for select 
constituents of interest (CI), including nitrate-nitrogen, sulphate and dissolved selenium, are shown on 
Drawings 662790-008 to -010, attached.  
A summary of the 2018 Annual Report for the EVO SSGMP is as follows:  
› In 2018, quarterly sampling and monitoring was conducted at all wells according to the EVO SSGMP 

with no modifications or exceptions. Recommendations from the 2017 SSGMP Annual report 
(SNC-Lavalin, 2018a) were implemented resulting in improved quality of data collected. Manual 
groundwater levels were recorded before sampling and were closely aligned with the continuous 
water level measurements. In addition, samples were delivered to the laboratory for analysis promptly 
to avoid hold time exceedances due to shipping and handling errors. 

› The field QA/QC program and laboratory QA/QC results for groundwater samples indicated the data 
collected are acceptable for use in this report. Detectable concentrations of select parameters in trip 
and field blanks were marginally above the DL (for the most part) and all below applicable primary 
screening criteria so did not affect the reliability of the data. 

› Review of continuous groundwater elevation data indicated a seasonal trend with higher groundwater 
levels recorded in spring months. Maximum groundwater elevations in wells EV_LSgw, EV_OCgw, 
and EV_ECgw were slightly lower than spring 2017 although similar to 2015 and 2016. In contrast, 
maximum groundwater elevations in all other wells were similar to spring 2017 levels and higher than 
spring 2015 and 2016. 

Groundwater quality in 2018 was similar to previous years, with notable conclusions listed below by drainage. 
› Grave Creek / Harmer Creek: groundwater samples at EV_GV3gw were below primary screening 

criteria for all CI. Limited interactions between the deeper aquifer and surface water occur in the 
drainage and groundwater transport of CI was inferred to be minimal. 
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› Elk River proximal to EVO: groundwater samples at EV_BALgw, EV_LSgw, EV_GCgw and 
EV_OCgw were below primary screening criteria for all CI. This contrasts with concentrations in 
tributary surface water originating from the western slope of EVO, indicating the main pathway for 
mine-influenced water to the valley bottom is through surface water and not a down-valley 
groundwater transport pathway from upstream areas in the Elk River valley. 

› Erickson Creek: groundwater samples at EV_ECgw and EV_WF_SW were below primary screening 
criteria for all CI. Similar to the other drainages, the main transport pathway of mine-influenced water 
in the Erickson Creek drainage appears to be through surface water. Therefore, mine-influence to 
groundwater in the Michel Creek valley bottom will be predominantly through infiltration of 
Erickson Creek. 

› Michel Creek: groundwater samples at EV_BCgw were above primary and secondary screening 
criteria for dissolved selenium, with groundwater samples from EV_MCgwS/D below primary 
screening criteria for CI. Concentrations of selenium, nitrate and sulphate in groundwater at 
EV_BCgw were typically lower compared to concentrations in adjacent tributary surface water from 
Gate Creek and Bodie Creek, and higher compared to nearby Michel Creek. This suggests that a 
localized groundwater transport pathway of CI exists in the vicinity of EV_BCgw. 

› Elk River distal to EVO: groundwater samples at EV_ER1gwS/D were marginally above primary 
screening criteria. Additional analysis and discussion will be provided in the upcoming RGMP 
annual report. 

A number of constituents other than CI were measured above primary screening criteria, including 
fluoride, manganese, lithium and molybdenum. These are inferred to originate from natural sources 
(e.g., interaction with bedrock/unconsolidated materials or reducing conditions). 

Recommendations 
Based on review of data collected in 2018 for the EVO SSGMP, SNC-Lavalin has the following 
recommendations for future groundwater monitoring and sampling programs: 
› Ensure field and trip blanks are analysed for the same parameters to provide comprehensive 

comparisons; 
› Ensure all parameters stabilize before sampling and avoid sampling if bubbles present in tubing; 
› Ensure dataloggers are reinstalled after each sampling event to the specified depth. Reviewing data 

after each datalogger download would identify errors and allow for timely correction;  
› Remove the nested well EV_ER1gwS/D from the SSGMP and transition to RGMP as indicated in the 

2018 SSGMP Update (SNC-Lavalin, 2018c);   
› Evaluate whether newly-installed groundwater monitoring wells in the Michel Creek Valley should be 

included in SSGMP monitoring; and, 
› Once approved, implement the 2018 SSGMP Update. 
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Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 02 20 3.92
2018 05 29 4.09
2018 08 21 4.36
2018 10 18 4.34

EV_GV3gw

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 03 05 0.521
2018 05 24 0.555
2018 09 06 0.491
2018 10 18 0.326

EV_BALgw

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 02 15 0.116
2018 05 10 0.075
2018 09 06 0.073
2018 10 09 0.077

EV_LSgw

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 02 20 0.15
2018 05 10 0.089
2018 09 19 0.206
2018 10 24 0.069

EV_ECgw

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 02 21 < 0.050
2018 05 15 < 0.050
2018 08 20 < 0.050
2018 10 17 < 0.050

EV_OCgw

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 03 14 0.051
2018 05 24 0.289
2018 09 18 0.062
2018 10 24 < 0.050

EV_WF_SW

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 03 08 0.189
2018 05 10 0.263
2018 08 20 0.216
2018 10 17 0.231

EV_MCgwD

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 03 08 < 0.050
2018 05 10 < 0.050
2018 08 20 1.31
2018 10 17 < 0.050

EV_MCgwS

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 02 21 10.8**
2018 05 16 8.02
2018 09 18 11.8**
2018 10 09 10.5**

EV_ER1gwS

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 02 21 10.1**
2018 05 16 7.52
2018 09 18 4.56
2018 10 09 5.99

EV_ER1gwD

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 02 20 0.15
2018 05 10 0.089
2018 09 19 0.206
2018 10 24 0.069

EV_ECgw

Sample Location Date
(yyyy mm dd)

Dissolved 
Selenium 

(µg/L)
2018 02 15 46.9** SPO-CP
2018 05 09 39** SPO-CP
2018 08 21 36.7** SPO-CP
2018 10 24 29.8** SPO-CP

EV_BCgw

Primary Screening Criteria
Dissolved 
Selenium 

(µg/L)
CSR Aquatic Li fe 20
CSR Irrigation Watering 20
CSR Livestock Watering 30
CSR Drinking Water 10
BCWQG Aquatic Li fe Short-term Maximum n/a
BCWQG Aquatic Li fe Long-term Average 2**

Secondary Screening Criteria
Dissolved 
Selenium 

(µg/L)
Guidel ine for Canadian Drinking Water Qual i ty 50
Site Performance Objective: EV_ER1 (0200393) 19 SPO
Compl iance Point:  EV_MC2 (E300091) 28 CP

Q4
Q2Q3
Q1

below the applicable screening criteria
above the applicable screening criteria

Green
Red
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Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 20 0.118
2018 05 29 0.133
2018 08 21 0.133
2018 10 18 0.12

EV_GV3gw

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 03 05 0.0218
2018 05 24 0.0156
2018 09 06 0.0281
2018 10 18 0.128

EV_BALgw

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 15 0.006
2018 05 10 < 0.005
2018 09 06 < 0.025
2018 10 09 0.078

EV_LSgw

Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 21 < 0.025
2018 05 15 0.0055
2018 08 20 0.0083
2018 10 23 < 0.005
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Sample Location Date
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Nitrate Nitrogen 
(mg/L)

2018 02 21 0.0284
2018 05 15 0.0336
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Nitrate Nitrogen 
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Nitrate Nitrogen 
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2018 10 24 0.127
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Nitrate Nitrogen 
(mg/L)

2018 02 21 2.08
2018 05 16 1.89
2018 09 18 1.97
2018 10 09 1.85
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Sample Location Date
(yyyy mm dd)

Nitrate Nitrogen 
(mg/L)

2018 02 21 1.93
2018 05 16 1.44
2018 09 18 0.704
2018 10 09 0.937
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Sample Location Date
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Nitrate Nitrogen 
(mg/L)

2018 02 20 0.112
2018 05 10 0.147
2018 09 19 0.131
2018 10 24 0.127
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2018 03 08 0.102
2018 05 10 0.0671
2018 08 20 0.131
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Sample Location Date
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Nitrate Nitrogen 
(mg/L)

2018 03 08 < 0.005
2018 05 10 < 0.005
2018 08 20 0.0613
2018 10 17 0.104
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Primary Screening Criteria
Nitrate 

Nitrogen 
(mg/L)

CSR Aquatic Li fe 400
CSR Irrigation Watering n/a
CSR Livestock Watering 100
CSR Drinking Water 10
BCWQG Aquatic Li fe Short-term Maximum 32.8
BCWQG Aquatic Li fe Long-term Average 3

10

below the applicable screening criteria
above the applicable screening criteria
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Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 20 140

2018 05 29 150

2018 08 21 139

2018 10 18 132

EV_GV3gw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 05 96.9

2018 05 24 92.6

2018 09 06 86.6

2018 10 18 68.4

EV_BALgw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 15 77.1

2018 05 10 78.1

2018 09 06 70

2018 10 09 71

EV_LSgw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 21 71

2018 05 15 59

2018 08 20 54.2

2018 10 23 62.7

EV_GCgw

Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 21 62.3

2018 05 15 62.9

2018 08 20 71.5

2018 10 17 65.1
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Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 03 14 180

2018 05 24 126

2018 09 18 166

2018 10 24 196
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Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 20 25.1

2018 05 10 24.9

2018 09 19 26.7

2018 10 24 25

EV_ECgw

Sample Location
Date

(yyyy mm dd)
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2018 03 08 109

2018 05 10 134

2018 08 20 135
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2018 03 08 47.1
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2018 08 20 69.6
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2018 02 21 82.2
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2018 09 18 74.5
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Sample Location
Date

(yyyy mm dd)

Sulphate

(mg/L)

2018 02 21 75.3

2018 05 16 54.4

2018 09 18 34.8

2018 10 09 40.7

EV_ER1gwD

Primary Screening Criteria
Sulphate

(mg/L)

CSR Aquatic Li fe 1,280-4,290

CSR Irrigation Watering n/a

CSR Livestock Watering 1000

CSR Drinking Water 500

BCWQG Aquatic Li fe Short-term Maximum n/a

BCWQG Aquatic Li fe Long-term Average 309-429



TABLE 1: Summary of Groundater Monitoring Program Locations

LIDAR 
Ground 

Elevation 

Ground 
Elevation

TOC 
Elevation

Stick Up 
Height

Drilled 
Depth

Well 
Diameter

Top of 
Screen 
Depth

Bottom of 
Screen 
Depth

Depth to 
Bedrock

Hydraulic 
Conductivity

Easting Northing masl masl masl m mbgs mm mbgs mbgs mbgs m/s

Grave Creek / Harmer Creek EV_GV3gw SSGMP, RGMP Monitoring 656580 5522255 1307.01 - 1307.96 0.91 25.0 60 22.85 24.38 Silty Gravel - -

EV_BALgw SSGMP Monitoring 653121 5517271 1180.75 1181.00 1182.00 1.00 12.7 60 10.50 12.70 Bedrock 10.4 -

EV_LSgw SSGMP, RGMP Monitoring 653274 5514731 1133.05 1133.00 1133.93 0.93 10.7 60 5.18 6.71 Sand and Gravel - 1.0E-03

EV_GCgw SSGMP Monitoring 653061 5513870 1131.68 1131.24 1131.96 0.72 15.6 60 12.55 15.60 Silty Clay - 4.0E-06

EV_OCgw SSGMP, RGMP Monitoring 652480 5512671 1125.48 1126.00 1126.89 0.89 15.5 60 11.58 14.63 Sand 14.5 7.0E-07

EV_WF_SW SSGMP Monitoring 659208 5513023 1694.31 1679.25 1678.57 0.68 163 152 151.5 159.4 Waste Rock1 - -

EV_ECgw SSGMP, RGMP Monitoring 660795 5506384 1327.17 1327.00 1327.74 0.74 11.0 60 2.59 4.12 Sand/Clay and Sand - 1.0E-08

EV_MCgwS SSGMP, RGMP Monitoring 653476 5511624 1131.04 1131.00 1131.96 0.96 10.7 60 5.79 7.32 Clayey Silt - 7.0E-08

EV_MCgwD SSGMP, RGMP Monitoring 653476 5511624 1131.04 1131.00 1131.84 0.84 47.6 60 24.50 27.55 Sand and Clay - 3.0E-06

EV_BCgw SSGMP, RGMP Monitoring 655381 5509659 1153.15 1153.00 1153.86 0.86 23.2 60 17.77 20.82 Gravel - 1.0E-04

EV_ER1gwS SSGMP, RGMP Monitoring 651374 5510955 1114.41 1115.25 1115.96 0.71 17.6 60 14.56 17.61 Sand and Gravel - 7.0E-04

EV_ER1gwD SSGMP, RGMP Monitoring 651379 5510952 1114.35 1115.20 1115.91 0.71 30.8 60 25.82 28.87 Sand/Silty Sand 27.9 9.0E-04

1) AMEC (2011) reported waste rock in the screened interval which is not clear in the borehole log (provided in Appendix I).

masl = metres above sea level
mbgs = metres below ground surface

Screened 
Interval 

Elk River Proximal to EVO

Erickson Creek

Michel Creek

Well Type
Coordinates           

(UTM NAD 83)

Elk River Distal to EVO

Drainage Well ID Monitoring Program
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TABLE 2: Summary of Groundwater Elevations and Calculated Vertical Gradients

LIDAR 
Ground 

Elevation 

Ground 
Elevation

TOC 
Elevation

Stick 
Up 

Height

Date of Static 
Water Level 

Measurement

Depth to 
Water

Water 
Level 

Elevation

Date of Static 
Water Level 

Measurement

Calculated 
Vertical 
Gradient

masl masl masl m yyyy/mm/dd mtoc masl yyyy/mm/dd m/m
EV_GV3gw 1307.01 - 1307.96 0.91 2018/02/20 10.97 1296.99

2018/05/29 10.62 1297.34
2018/08/21 10.93 1297.03
2018/10/18 10.98 1296.99

EV_BALgw 1180.75 1181.00 1182.00 1.00 2018/03/05 12.10 1169.90
2018/05/24 11.98 1170.02
2018/09/06 12.04 1169.96
2018/10/18 12.05 1169.95

EV_LSgw 1133.05 1133.00 1133.93 0.93 2018/02/15 4.32 1129.61
2018/05/10 3.75 1130.18
2018/09/06 4.44 1129.49
2018/10/09 4.48 1129.45

EV_GCgw 1131.68 1131.24 1131.96 0.72 2018/02/21 2.67 1129.29
2018/05/15 2.11 1129.85
2018/08/20 2.64 1129.33
2018/10/23 2.63 1129.33

EV_OCgw 1125.48 1126.00 1126.89 0.89 2018/02/21 3.82 1123.07
2018/05/15 3.54 1123.35
2018/08/20 3.66 1123.24
2018/10/17 3.49 1123.40

EV_WF_SW 1694.31 1679.25 1678.57 0.68 2018/03/14 147.60 1530.97
2018/05/24 138.44 1540.13
2018/09/18 144.50 1534.07
2018/10/24 144.86 1533.71

EV_ECgw 1327.17 1327.00 1327.74 0.74 2018/02/20 0.66 1327.08
2018/05/10 1.40 1326.34
2018/09/19 2.16 1325.58
2018/10/24 2.38 1325.36

EV_MCgwS 1131.04 1131.00 1131.96 0.96 2018/03/08 2.95 1129.02 2018/03/08 -0.031
2018/05/10 1.75 1130.21 2018/05/10 -0.041
2018/08/20 3.21 1128.76 2018/08/20 -0.039
2018/10/17 3.10 1128.86 2018/10/17 -0.042

EV_MCgwD 1131.04 1131.00 1131.84 0.84 2018/03/08 3.45 1128.39
2018/05/10 2.45 1129.39
2018/08/20 3.87 1127.98
2018/10/17 3.83 1128.01

EV_BCgw 1153.15 1153.00 1153.86 0.86 2018/02/15 2.94 1150.92
2018/05/09 2.10 1151.76
2018/08/21 3.14 1150.72
2018/10/24 3.25 1151.37

EV_ER1gwS 1114.41 1115.25 1115.96 0.71 2018/02/21 5.32 1110.64 2018/02/21 0.022
2018/05/16 3.86 1112.10 2018/05/16 0.025
2018/09/18 5.24 1110.72 2018/09/18 0.032
2018/10/09 5.32 1110.64 2018/10/09 0.025

EV_ER1gwD 1114.35 1115.20 1115.91 0.71 2018/02/21 5.02 1110.89
2018/05/16 3.53 1112.38
2018/09/18 4.83 1111.08
2018/10/09 4.99 1110.92

masl = metres above sea level
mbgs = metres below ground surface

Michel Creek

EV_MCgwS 
and 

EV_MCgwD

Elk River Distal to EVO

EV_ER1gwS 
and 

EV_ER1gwD

Drainage Well ID Well Pair

Grave Creek / Harmer 
Creek

Elk River Proximal to 
EVO

Erickson Creek
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TABLE 3: Field Measured Parameters

Field Parameters
Dissolved

Sample Sample Date pH Temperature Conductivity ORP Oxygen
Location (yyyy mm dd) pH oC µS/cm mV mg/L

Grave Creek / Harmer Creek
EV_GV3gw 2018 02 20 7.75 1.8 629 94.5 3.38

2018 05 29 7.53 6.6 635 258.2 3.37
2018 08 21 7.5 8.2 645 78.7 2.97
2018 10 18 7.4 6.1 631 81.9 2.56

Elk River Proximal to EVO
EV_BALgw 2018 03 05 7.26 5.3 769 187.4 0.95

2018 05 24 7.11 15 779 29.7 0.86
2018 09 06 7.07 8.26 765 -54.7 1.37
2018 10 18 7.16 9.1 754 31.3 1.21

EV_LSgw 2018 02 15 7.47 5.6 951 47.1 0.35
2018 05 10 7.22 8.8 1,034 -20.6 0.3
2018 09 06 7.14 12.4 1,147 -71.5 0.15
2018 10 09 7.29 11.6 1,063 -85.2 0.39

EV_GCgw 2018 02 21 7.15 2.31 406 29.7 0.84
2018 05 15 7.51 13.86 442 -103.7 0.41
2018 08 20 7.52 14 446.8 -110.1 0.29
2018 10 23 7.62 8.8 444.4 -62.2 0.24

EV_OCgw 2018 02 21 7.7 4.91 451 -30.1 1.34
2018 05 15 7.28 9.47 477 -127.6 0.53
2018 08 20 7.83 10.4 502 -146.9 0.35
2018 10 17 7.96 8.6 747.2 -149.3 0.21

Erickson Creek
EV_WF_SW 2018 03 14 7.69 5.1 489.9 50.5 1.27

2018 05 24 8.94 16.2 359.2 161.8 1.61
2018 09 18 8.92 9.20 402.20 51.50 2.44
2018 10 24 8.95 9.5 434.3 -29.3 1.72

EV_ECgw 2018 02 20 7.57 1.20 412.30 245.60 1.87
2018 05 10 7.57 5.40 410.30 165.70 2.12
2018 09 19 7.17 13.05 435.00 207.50 3.35
2018 10 24 7.53 6.8 410.6 107.4 2.15

Michel Creek
EV_MCgwS 2018 03 08 7.29 2.7 852 -76 0.65

2018 05 10 7.28 7.2 898 -83.1 0.33
2018 08 20 7.1 9.7 865 -110.9 0.53
2018 10 17 7.35 7.9 866 -86.5 0.34

EV_MCgwD 2018 03 08 8.23 2.8 535 208.8 14.28
2018 05 10 7.56 10.8 583 194.9 10.71
2018 08 20 7.36 12.1 606 27.3 6.20
2018 10 17 7.46 6.6 574 48.5 3.22

EV_BCgw 2018 02 15 7.44 5.9 1,010 214.2 2.83
2018 05 09 7.24 6.9 989 317.1 2.31
2018 08 21 7.27 6.8 937 61.0 2.69
2018 10 24 7.3 5.6 870 132.6 2.73

Elk River Distal to EVO
EV_ER1gwS 2018 02 21 7.46 2.25 548 92.3 9.02

2018 05 16 7.47 7.76 583 116.4 8.38
2018 09 18 7.61 11.4 444 198.6 7.15
2018 10 09 7.82 9.1 462.1 204 8.23

EV_ER1gwD 2018 02 21 7.64 1.1 476 73.6 9.08
2018 05 16 8.01 6.67 462 44.4 12.77
2018 09 18 7.39 13.12 462 -53.3 4.71
2018 10 09 7.88 8.5 458.3 126.1 6.9

All terms defined within the body of SNC-Lavalin's report.
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TABLE 4: Groundwater Analytical Results compared to Primary Screening Criteria

Physical Parameters Geochemical Indicators

Sample Sample Date C
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Location (yyyy mm dd) CU µS/c mg/L mV pH mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L meq/ meq/L % mg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Standard/Guideline
CSR Aquatic Life (AW)a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000d 1,280-4,290d n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,310-18,500e 400 0.2-2f n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a 5,000 n/a 5,000 n/a 200 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 5,000 1,000 n/a n/a n/a n/a n/a n/a n/a n/a 100 10 n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 9,500 n/a 6,500 n/a 1,500 n/a 200 n/a n/a n/a 10 1 n/a n/a n/a n/a

n/a n/a n/a n/a 6.5-9 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 23.03-100e n/a 350 (max) n/a 815-3,390d n/a n/a n/a n/a 1,900-24,500e

(15oC assumed) 32.8 (max) 0.12-0.6f n/a n/a n/a n/a

n/a n/a n/a n/a 6.5-9 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 309-429d 6.84-50e n/a n/a n/a 767-2,600d n/a n/a n/a n/a 135-1,770e

(15oC assumed) 3 0.02-0.2f n/a n/a n/a n/a
Grave Creek / Harmer Creek
EV_GV3gw 2018 02 20 < 5.0 620 353 265 8.16 398 < 1.0 0.13 1.4 188 < 1.0 < 1.0 188 6.74 7.23 3.5 < 0.050 1.28 457 140 < 3.0 86.0 < 10 33.6 0.10 0.987 3.41 < 0.050 0.118 8.7 0.118 < 0.001 0.65 < 0.50 0.0018 0.0024

2018 05 29 < 5.0 628 356 370 8.19 414 < 1.0 0.12 2.7 243 < 1.0 < 1.0 243 8.06 7.29 -5.0 < 0.050 1.59 526 150 3.3 86.1 < 10 34.2 0.11 1.04 3.40 < 0.050 0.134 < 5.0 0.133 0.0014 < 0.50 < 0.50 0.0021 0.0159
2018 08 21 < 5.0 580 336 370 8.34 413 < 1.0 0.11 < 1.0 208 4.6 < 1.0 213 7.22 6.88 -2.4 < 0.050 1.57 494 139 < 3.0 80.2 < 10 32.9 < 0.10 0.998 3.25 0.104 0.237 26.0 0.133 < 0.001 < 0.50 < 0.50 < 0.0010 < 0.0020
2018 10 18 < 5.0 615 328 393 8.03 421 < 1.0 0.23 < 1.0 224 < 1.0 < 1.0 224 7.29 6.72 -4.1 0.113 1.46 428 132 < 3.0 77.8 < 10 32.5 0.60 0.984 3.20 < 0.050 0.120 21.6 0.12 < 0.001 < 0.50 < 0.50 0.0019 0.0029

Elk River Proximal to EVO
EV_BALgw 2018 03 05 < 5.0 776 366 351 7.98 500 107 70.1 13.7 359 < 1.0 < 1.0 359 9.25 8.80 -2.5 < 0.050 1.41 235 96.9 10.7 94.6 34 31.4 106 2.82 32.6 0.155 0.182 66.1 0.0218 0.0049 1.24 1.33 0.0020 0.0123

2018 05 24 < 5.0 737 383 280 8.30 472 6.8 3.65 2.4 335 < 1.0 < 1.0 335 8.66 9.32 3.6 < 0.050 1.58 193 92.4 < 3.0 99.6 114 32.6 53.7 2.86 36.2 0.066 0.082 59.8 0.0156 < 0.001 1.04 1.03 0.0012 0.0110
Duplicate < 5.0 727 382 310 8.27 487 3.4 2.61 3.1 307 < 1.0 < 1.0 307 8.11 9.26 6.6 < 0.050 1.59 189 92.6 < 3.0 101 122 31.5 54.8 2.94 35.3 0.064 0.094 62.8 0.0301 < 0.001 1.05 1.12 0.0026 0.0123

QA/QC RPD% * 1 < 1 * < 1 3 * 33 * 9 * * 9 * * * * 1 2 < 1 * 1 7 3 2 3 3 * * 5 * * * * * 11
2018 09 06 < 5.0 730 342 284 8.21 417 1.0 1.62 5.1 328 < 1.0 < 1.0 328 8.41 8.20 -1.3 < 0.050 1.60 236 86.6 < 3.0 90.1 135 28.4 41.7 2.47 29.8 0.161 0.189 69.0 0.0281 < 0.001 1.11 1.09 0.0018 0.0131
2018 10 18 < 5.0 588 343 341 8.10 442 1.8 2.65 < 1.0 263 < 1.0 < 1.0 263 6.91 8.28 9.0 < 0.050 6.00 658 68.4 < 3.0 86.7 98 30.7 24.4 2.78 30.9 0.151 0.397 42.0 0.128 0.119 0.99 1.02 0.0014 0.0066

EV_LSgw 2018 02 15 < 5.0 973 547 250 8.01 565 9.8 17.4 12.2 508 < 1.0 < 1.0 508 12.0 11.5 -2.2 < 0.050 9.09 197 77.1 < 3.0 103 1,450 70.2 1,080 2.93 8.54 0.159 0.165 169 0.006 < 0.001 2.90 3.05 < 0.0010 0.0379
2018 05 10 < 5.0 951 563 247 8.36 577 6.7 22.1 8.6 493 18.2 < 1.0 512 12.1 11.8 -1.0 0.050 8.00 251 78.1 < 3.0 107 1,870 72.2 1,020 3.49 8.36 0.315 0.316 157 < 0.005 0.0013 3.39 3.20 < 0.0010 0.0431
2018 09 06 < 5.0 954 619 401 8.34 586 8.6 44.1 < 1.0 465 9.8 < 1.0 474 11.2 13.1 7.7 < 0.25 9.2 330 70.0 < 3.0 116 3,430 80.1 1,220 4.57 8.56 0.214 0.214 217 < 0.025 < 0.005 2.73 2.65 0.0010 0.0387
2018 10 09 < 5.0 862 574 261 8.27 598 12.3 40.8 2.8 460 < 1.0 < 1.0 460 10.9 12.2 5.4 < 0.25 9.0 290 71.0 < 3.0 107 3,090 74.5 1,140 4.63 9.00 0.331 0.409 234 0.078 < 0.005 2.81 3.77 < 0.0010 0.0452

EV_GCgw 2018 02 21 < 5.0 441 209 289 7.76 266 37.4 22.4 1.8 201 < 1.0 < 1.0 201 5.59 4.38 -12.2 < 0.25 2.7 380 71.0 < 3.0 55.7 196 17.0 83.0 0.789 3.80 0.089 0.089 26.4 < 0.025 < 0.005 < 0.50 0.84 < 0.0010 0.0232
2018 05 15 < 5.0 409 235 247 8.15 264 14.3 6.62 1.5 157 < 1.0 < 1.0 157 4.50 4.90 4.2 < 0.050 4.03 532 59.0 < 3.0 64.5 196 18.0 101 0.785 3.82 0.098 0.105 22.7 0.0055 0.0015 2.06 2.46 < 0.0010 0.0100
2018 08 20 < 5.0 338 222 464 8.23 287 33.3 11.8 < 1.0 135 < 1.0 < 1.0 135 3.97 4.64 7.8 < 0.050 3.83 578 54.2 < 3.0 60.4 272 17.3 94.8 0.786 3.78 0.121 0.129 30.1 0.0083 < 0.001 0.81 2.33 < 0.0010 0.0176
2018 10 23 < 5.0 438 250 241 8.23 263 4.2 3.49 < 1.0 189 < 1.0 < 1.0 189 5.24 5.19 -0.5 < 0.050 4.47 485 62.7 < 3.0 68.6 286 19.1 94.5 0.708 3.80 0.218 0.218 33.5 < 0.005 < 0.001 0.68 0.68 < 0.0010 0.0049
Duplicate < 5.0 440 233 363 8.24 275 4.1 3.79 1.3 193 < 1.0 < 1.0 193 5.32 4.86 -4.5 < 0.050 4.47 482 62.8 < 3.0 63.5 267 18.2 88.5 0.681 3.77 0.104 0.104 35.4 < 0.005 < 0.001 < 0.50 0.51 < 0.0010 0.0050

QA/QC RPD% * < 1 7 * < 1 4 * 8 * 2 * * 2 * * * * 0 1 < 1 * 8 7 5 7 4 1 * * 6 * * * * * *
EV_OCgw 2018 02 21 < 5.0 473 145 264 8.03 284 11.2 9.01 < 1.0 177 < 1.0 < 1.0 177 4.94 4.88 -0.5 < 0.050 1.69 1,200 62.3 < 3.0 26.9 245 19.0 74.1 1.66 44.1 0.237 0.26 61.4 0.0207 0.0021 < 0.50 < 0.50 0.0070 0.0237

Duplicate < 5.0 465 143 285 8.02 286 8.4 5.39 1.2 201 < 1.0 < 1.0 201 5.39 4.84 -5.4 < 0.050 1.71 1,200 60.4 3.0 26.0 239 19.0 76.7 1.62 44.1 0.074 0.102 61.1 0.0284 < 0.001 < 0.50 < 0.50 0.0068 0.0226
QA/QC RPD% * 2 1 * < 1 1 29 50 * 13 * * 13 * * * * 1 0 3 * 3 2 0 3 2 0 * * 0 * * * * 3 5

2018 05 15 < 5.0 467 146 296 8.41 288 1.7 1.59 < 1.0 171 10.8 < 1.0 181 5.06 4.84 -2.2 < 0.050 2.10 1,280 62.9 < 3.0 26.8 185 19.2 68.6 1.62 43.0 < 0.050 < 0.050 50.6 0.0114 0.0031 0.85 0.50 0.0043 0.0133
Duplicate < 5.0 455 149 279 8.54 298 < 1.0 0.92 < 1.0 167 16.0 < 1.0 183 5.03 4.96 -0.7 < 0.050 2.10 1,280 60.3 < 3.0 26.3 205 20.1 66.4 1.65 44.6 < 0.050 < 0.050 42.7 0.0336 0.0027 0.73 < 0.50 0.0053 0.0117

QA/QC RPD% * 3 2 * 2 3 * 53 * 2 39 * 1 * * * * 0 0 4 * 2 10 5 3 2 4 * * 17 * * * * * 13
2018 08 20 < 5.0 486 154 285 8.57 294 4.7 2.95 < 1.0 188 11.6 < 1.0 200 5.60 5.41 -1.7 < 0.050 2.11 1,260 71.5 < 3.0 29.0 340 19.9 90.0 1.75 51.9 0.123 0.125 74.8 < 0.005 0.0015 0.64 0.62 0.0093 0.0191
Duplicate < 5.0 471 154 421 8.35 308 3.9 2.44 < 1.0 192 3.2 < 1.0 195 5.50 5.41 -0.9 < 0.050 2.20 1,310 70.5 3.1 28.7 337 20.0 90.4 1.73 51.9 0.142 0.142 72.0 < 0.005 < 0.001 0.54 0.53 0.0089 0.0194

QA/QC RPD% * 3 0 * 3 5 * 19 * 2 * * 3 * * * * 4 4 1 * 1 1 1 < 1 1 0 * * 4 * * * * 4 2
2018 10 17 < 5.0 440 149 279 8.04 278 < 1.0 2.17 < 1.0 206 < 1.0 < 1.0 206 5.59 5.05 -5.1 0.064 2.10 1,160 64.5 < 3.0 28.2 330 19.1 85.5 1.59 46.0 0.149 0.150 86.3 < 0.005 0.0014 < 0.50 < 0.50 0.0083 0.0210
Duplicate < 5.0 482 149 368 8.31 281 1.1 2.35 < 1.0 188 4.0 < 1.0 192 5.32 5.03 -2.8 0.070 2.19 1,150 65.1 < 3.0 28.4 322 18.9 84.6 1.58 45.6 0.124 0.137 88.4 0.0114 0.0015 < 0.50 < 0.50 0.0084 0.0212

QA/QC RPD% * 9 0 * 3 1 * 8 * 9 * * 7 * * * * 4 1 1 * 1 2 1 1 1 1 * * 2 * * * * 1 1

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). 
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic").
-      Denotes analysis not conducted. d  Standard/guideline varies with Hardness.
n/a  Denotes no applicable standard/guideline. e  Standard/guideline varies with pH.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Standard/guideline varies with Chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Standard/guideline varies with crop.
RDL Denotes reported detection limit. h  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.

i  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
j  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration)
   of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg.
k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
BOLD**  Concentration greater than BCWQG Aquatic Life Short-term Maximum (AW) guideline or BCWQG Aquatic Life Long-term Average (AW) guideline (applicable to EV_OCgw)
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard

BCWQG Aquatic Life 
Short-term Maximum (AW)b

BCWQG Aquatic Life 
Long-term Average (AW)c
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Dissolved Metals
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Standard/Guideline
CSR Aquatic Life (AW)a 90 50 10,000 1.5 12,000 0.5-4d 10h 40 20-90e 40-160d n/a 0.25 10,000 250-1,500d 20 0.5-15d n/a 3 n/a 1,000 85 n/a 75-2,400d n/a n/a
CSR Irrigation Watering (IW) n/a 100 n/a 100 500-6,000g 5 5h 50 200 200 2,500 1 10 200 20 n/a n/a n/a n/a n/a 10 100 n/a n/a n/a
CSR Livestock Watering (LW) n/a 25 n/a 100 5,000 80 50h 1,000 300 100 5,000 2 50 1,000 30 n/a n/a n/a n/a n/a 200 100 2,000 n/a n/a
CSR Drinking Water (DW) 6 10 1,000 8 5,000 5 50h 20i 1,500 10 8 1 250 80 10 20 2,500 n/a 2,500 n/a 20 20 3,000 n/a n/a

n/a 5 n/a n/a n/a 0.038-2.8d n/a 110 3.2-39.6d 3-417d n/a 0.02j 2,000 n/a n/a 0.1-3d n/a n/a n/a n/a n/a n/a 33-340d n/a n/a

9 n/a 1,000 0.13 1,200 0.018-0.457d 1 (Cr(+6)) 4 2-10d 3-19.6d n/a n/a 1,000 25-150d 2 0.05-1.5d n/a 0.8 n/a n/a 8.5 n/a 7.5-187.5d n/a n/a
Grave Creek / Harmer Creek

EV_GV3gw 2018 02 20 < 0.10 < 0.10 17.5 < 0.020 12 0.0084 0.23 < 0.10 < 0.50 < 0.050 16.0 < 0.0050 0.886 < 0.50 3.92 < 0.010 587 < 0.010 < 0.10 < 10 1.64 < 0.50 < 3.0 < 0.050 3,240
2018 05 29 < 0.10 < 0.10 18.8 < 0.020 12 0.0081 0.17 < 0.10 < 0.50 < 0.050 14.8 < 0.0050 0.991 < 0.50 4.09 < 0.010 573 < 0.010 < 0.10 < 10 1.85 < 0.50 < 1.0 < 0.050 3,190
2018 08 21 < 0.10 < 0.10 17.3 < 0.020 11 0.0088 0.21 < 0.10 < 0.50 < 0.050 15.2 < 0.0050 0.927 < 0.50 4.36 < 0.010 527 < 0.010 < 0.10 < 10 1.71 < 0.50 < 1.0 < 0.050 3,270
2018 10 18 < 0.10 < 0.10 17.8 < 0.020 12 0.0081 0.24 < 0.10 < 0.50 < 0.050 15.1 < 0.0050 0.986 < 0.50 4.34 < 0.010 555 < 0.010 < 0.10 < 10 1.62 < 0.50 < 1.0 < 0.050 3,380

Elk River Proximal to EVO
EV_BALgw 2018 03 05 0.26 0.33 35.4 < 0.020 201 0.0193 < 0.10 0.29 < 0.50 < 0.050 112 < 0.0050 1.79 0.80 0.521 < 0.010 2,390 < 0.010 < 0.10 < 10 0.214 < 0.50 < 3.0 < 0.050 4,460

2018 05 24 0.15 0.38 36.3 < 0.020 160 < 0.0050 < 0.10 0.15 < 0.50 < 0.050 127 < 0.0050 1.16 0.58 0.555 < 0.010 2,250 < 0.010 < 0.10 < 10 0.205 < 0.50 2.7 < 0.050 4,480
Duplicate 0.15 0.34 36.2 < 0.020 155 < 0.0050 < 0.10 0.16 < 0.50 < 0.050 125 < 0.0050 1.20 0.73 0.537 < 0.010 2,370 < 0.010 < 0.10 < 10 0.213 < 0.50 1.8 < 0.050 4,380

QA/QC RPD% * * < 1 * 3 * * * * * 2 * 3 * 3 * 5 * * * 4 * * * 2
2018 09 06 < 0.10 0.27 35.6 < 0.020 159 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 107 < 0.0050 0.717 < 0.50 0.491 < 0.010 2,170 < 0.010 < 0.10 < 10 0.172 < 0.50 6.1 < 0.050 4,540
2018 10 18 < 0.10 0.22 32.9 < 0.020 165 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 113 < 0.0050 0.522 0.74 0.326 < 0.010 2,300 < 0.010 < 0.10 < 10 0.150 < 0.50 2.4 < 0.050 4,610

EV_LSgw 2018 02 15 < 0.10 1.25 154 < 0.020 31 < 0.0050 < 0.10 0.92 < 0.50 < 0.050 52.4 < 0.0050 2.59 3.79 0.116 < 0.010 413 0.038 < 0.10 < 10 2.11 < 0.50 < 3.0 < 0.050 3,570
2018 05 10 < 0.10 1.47 151 < 0.020 38 0.0062 < 0.10 0.88 < 0.50 < 0.050 64.9 < 0.0050 2.81 3.96 0.075 < 0.010 463 0.032 < 0.10 < 10 2.26 < 0.50 1.9 < 0.050 3,900
2018 09 06 < 0.10 2.63 268 < 0.020 56 < 0.0050 < 0.10 1.31 < 0.50 < 0.050 62.0 < 0.0050 2.90 4.61 0.073 < 0.010 503 0.046 < 0.10 < 10 1.53 < 0.50 2.0 < 0.050 5,110
2018 10 09 < 0.10 2.79 202 < 0.020 48 < 0.0050 < 0.10 1.20 < 0.50 < 0.050 58.2 < 0.0050 2.51 4.68 0.077 < 0.010 463 0.047 < 0.10 < 10 1.64 < 0.50 1.3 < 0.050 5,110

EV_GCgw 2018 02 21 < 0.10 1.57 78.9 < 0.020 13 < 0.0050 < 0.10 0.18 < 0.50 < 0.050 6.7 < 0.0050 2.08 0.62 < 0.050 < 0.010 264 0.032 < 0.10 < 10 1.11 < 0.50 < 3.0 < 0.10 4,320
2018 05 15 < 0.10 2.01 77.2 < 0.020 13 < 0.0050 < 0.10 0.27 < 0.50 < 0.050 7.5 < 0.0050 2.54 0.76 < 0.050 < 0.010 262 0.028 < 0.10 < 10 1.19 < 0.50 1.6 < 0.050 4,220
2018 08 20 < 0.10 2.32 74.8 < 0.020 14 < 0.0050 < 0.10 0.22 < 0.50 < 0.050 7.8 < 0.0050 2.51 0.64 < 0.050 < 0.010 256 0.017 < 0.10 < 10 1.10 < 0.50 1.3 < 0.050 4,270
2018 10 23 < 0.10 1.94 76.5 < 0.020 13 < 0.0050 < 0.10 0.22 < 0.50 < 0.050 7.9 < 0.0050 2.46 0.66 < 0.050 < 0.010 275 0.023 < 0.10 < 10 1.14 < 0.50 1.6 < 0.050 4,250
Duplicate < 0.10 1.88 68.8 < 0.020 12 < 0.0050 < 0.10 0.20 < 0.50 < 0.050 7.6 < 0.0050 2.43 0.54 < 0.050 < 0.010 263 0.021 < 0.10 < 10 1.06 < 0.50 1.4 < 0.050 3,990

QA/QC RPD% * 3 11 * * * * * * * 4 * 1 * * * 4 * * * 7 * * * 6
EV_OCgw 2018 02 21 < 0.10 1.22 59.0 < 0.020 120 < 0.0050 < 0.10 < 0.10 0.72 < 0.050 22.8 < 0.00050 12.4 < 0.50 < 0.050 < 0.010 406 < 0.010 < 0.10 < 10 1.06 < 0.50 < 3.0 < 0.050 5,250

Duplicate < 0.10 1.32 58.7 < 0.020 122 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 23.1 < 0.00050 13.7 < 0.50 0.087 < 0.010 412 < 0.010 < 0.10 < 10 1.12 < 0.50 < 3.0 < 0.050 4,440
QA/QC RPD% * 8 1 * 2 * * * * * 1 * 10 * * * 1 * * * 6 * * * 17

2018 05 15 < 0.10 1.48 55.9 < 0.020 102 0.0073 < 0.10 0.20 2.18 < 0.050 23.1 < 0.00050 15.5 < 0.50 < 0.050 < 0.010 442 < 0.010 < 0.10 < 10 1.34 < 0.50 7.4 < 0.050 4,430
Duplicate < 0.10 1.41 58.6 < 0.020 102 < 0.0050 < 0.10 0.19 < 0.50 < 0.050 23.1 < 0.00050 15.3 < 0.50 < 0.050 < 0.010 451 < 0.010 < 0.10 < 10 1.36 < 0.50 < 1.0 < 0.050 4,460

QA/QC RPD% * 5 5 * 0 * * * * * 0 * 1 * * * 2 * * * 1 * * * 1
2018 08 20 < 0.10 1.45 60.5 < 0.020 121 < 0.0050 < 0.10 0.13 < 0.50 < 0.050 26.4 < 0.00050 14.9 < 0.50 < 0.050 < 0.010 412 < 0.010 < 0.10 < 10 1.13 < 0.50 2.0 < 0.050 4,520
Duplicate < 0.10 1.53 60.1 < 0.020 122 < 0.0050 < 0.10 0.13 < 0.50 < 0.050 26.0 < 0.00050 14.8 < 0.50 < 0.050 < 0.010 405 < 0.010 < 0.10 < 10 1.10 < 0.50 < 1.0 < 0.050 4,560

QA/QC RPD% * 5 1 * 1 * * * * * 2 * 1 * * * 2 * * * 3 * * * 1
2018 10 17 < 0.10 1.49 54.3 < 0.020 133 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 26.7 < 0.00050 14.5 < 0.50 < 0.050 < 0.010 392 < 0.010 < 0.10 < 10 1.09 < 0.50 < 1.0 < 0.050 4,580
Duplicate < 0.10 1.47 54.1 < 0.020 131 < 0.0050 < 0.10 0.10 < 0.50 < 0.050 26.6 < 0.00050 14.4 < 0.50 < 0.050 < 0.010 387 < 0.010 < 0.10 < 10 1.09 < 0.50 < 1.0 < 0.050 4,610

QA/QC RPD% * 1 < 1 * 2 * * * * * < 1 * 1 * * * 1 * * * 0 * * * 1

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). 
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic").
-      Denotes analysis not conducted. d  Standard/guideline varies with Hardness.
n/a  Denotes no applicable standard/guideline. e  Standard/guideline varies with pH.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Standard/guideline varies with Chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Standard/guideline varies with crop.
RDL Denotes reported detection limit. h  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.

i  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
j  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration)
   of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg.
k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
BOLD**  Concentration greater than BCWQG Aquatic Life Short-term Maximum (AW) guideline or BCWQG Aquatic Life Long-term Average (AW) guideline (applicable to EV_OCgw)
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard

BCWQG Aquatic Life 
Short-term Maximum (AW)b

BCWQG Aquatic Life 
Long-term Average (AW)c
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Physical Parameters Geochemical Indicators

Sample Sample Date C
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Location (yyyy mm dd) CU µS/c mg/L mV pH mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L meq/ meq/L % mg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Standard/Guideline
CSR Aquatic Life (AW)a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000d 1,280-4,290d n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,310-18,500e 400 0.2-2f n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a 5,000 n/a 5,000 n/a 200 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 5,000 1,000 n/a n/a n/a n/a n/a n/a n/a n/a 100 10 n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 9,500 n/a 6,500 n/a 1,500 n/a 200 n/a n/a n/a 10 1 n/a n/a n/a n/a

n/a n/a n/a n/a 6.5-9 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 23.03-100e n/a 350 (max) n/a 815-3,390d n/a n/a n/a n/a 1,900-24,500e

(15oC assumed) 32.8 (max) 0.12-0.6f n/a n/a n/a n/a

n/a n/a n/a n/a 6.5-9 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 309-429d 6.84-50e n/a n/a n/a 767-2,600d n/a n/a n/a n/a 135-1,770e

(15oC assumed) 3 0.02-0.2f n/a n/a n/a n/a
Erickson Creek
EV_WF_SW 2018 03 14 < 5.0 502 241 265 8.12 620 43.2 47.1 2.0 73.1 < 1.0 < 1.0 73.1 5.29 5.10 -1.8 < 0.050 2.89 89 180 3.1 22.6 639 44.7 342 2.46 3.96 0.45 0.46 135 0.0083 < 0.001 4.78 6.65 < 0.0010 0.0241

2018 05 24 < 5.0 352 159 311 7.67 220 83.8 65.0 3.5 36.0 < 1.0 < 1.0 36.0 3.42 3.65 3.3 < 0.050 2.16 < 20 126 < 6.0 14.8 13 29.7 104 8.42 5.43 0.323 0.350 182 0.025 0.0023 2.30 2.91 < 0.0010 0.0132
2018 09 18 < 5.0 455 203 350 7.96 293 23.4 16.4 1.9 61.9 < 1.0 < 1.0 61.9 4.80 4.34 -5.0 < 0.050 3.11 93 166 < 3.0 17.6 < 10 38.6 230 2.76 4.53 0.513 0.529 185 0.0144 0.0013 2.28 3.91 < 0.0010 0.0100
2018 10 24 < 5.0 506 211 274 7.81 355 25.4 24.2 1.1 89.2 < 1.0 < 1.0 89.2 5.96 4.50 -14.0 0.111 3.08 71 196 < 3.0 17.7 28 40.4 277 2.60 4.58 0.223 0.229 141 0.0069 < 0.001 1.94 1.70 < 0.0010 0.0127

EV_ECgw 2018 02 20 < 5.0 411 177 244 8.19 324 1,050 823 < 1.0 191 < 1.0 < 1.0 191 4.41 4.82 4.4 < 0.050 0.90 764 25.1 3.2 38.4 < 10 19.7 195 0.937 28.4 1.01 1.12 184 0.112 0.0066 2.84 19 0.0129 1.15
2018 05 10 < 5.0 394 157 265 8.36 261 233 179 < 1.0 188 5.8 < 1.0 194 4.47 4.21 -3.0 < 0.050 0.57 840 24.9 < 3.0 36.0 < 10 16.4 146 0.935 23.9 0.314 0.471 111 0.147 0.0101 0.85 < 2.5 0.0130 0.189
2018 09 19 < 5.0 418 178 332 8.06 306 20.3 21.8 < 1.0 203 < 1.0 < 1.0 203 4.70 4.76 0.6 < 0.050 0.99 850 26.7 < 3.0 38.6 < 10 19.7 178 3.74 25.4 0.588 0.729 109 0.131 0.01 2.63 2.29 0.0076 0.0260
2018 10 24 < 5.0 404 178 267 8.40 245 100 68.3 1.4 222 8.4 < 1.0 230 5.20 4.87 -3.2 < 0.050 0.56 910 25.0 < 3.0 38.5 < 10 19.9 187 1.15 29.4 0.279 0.415 126 0.127 0.0091 1.95 4.9 0.0218 0.108

Michel Creek
EV_MCgwS 2018 03 08 < 5.0 792 366 315 8.12 513 5.8 22.3 4.2 250 < 1.0 < 1.0 250 8.43 8.61 1.1 0.206 40.8 259 109 < 3.0 91.7 1,900 33.3 114 1.69 26.1 0.121 0.121 126 < 0.005 < 0.001 1.59 1.17 < 0.0010 0.0039

2018 05 10 < 5.0 819 391 328 7.98 516 6.7 29.5 6.0 266 < 1.0 < 1.0 266 9.21 9.45 1.3 0.158 38.4 385 134 < 3.0 100 2,090 34.0 124 1.68 33.9 0.316 0.318 143 < 0.005 0.0016 1.30 1.24 < 0.0010 0.0039
2018 08 20 < 5.0 820 388 461 8.28 532 4.3 13.5 < 1.0 256 < 1.0 < 1.0 256 9.04 9.62 3.1 0.171 39.2 446 135 < 3.0 97.8 1,600 34.8 133 1.87 39.6 0.249 0.310 171 0.0613 < 0.001 1.42 1.52 < 0.0010 0.0054
2018 10 17 < 5.0 801 367 419 7.91 527 9.0 18.5 < 1.0 271 < 1.0 < 1.0 271 10.0 9.33 -3.5 0.257 42.6 446 161 < 3.0 92.1 1,560 33.4 133 1.96 42.3 0.305 0.415 180 0.104 0.0069 2.15 2.47 < 0.0010 0.0136

EV_MCgwD 2018 03 08 < 5.0 533 239 240 8.41 321 34.0 25.8 < 1.0 221 12.0 < 1.0 233 5.87 5.80 -0.7 0.077 6.49 873 47.1 < 3.0 52.6 < 10 26.0 388 1.66 22.3 0.219 0.326 14.2 0.102 0.0045 1.91 2.38 < 0.0010 0.0433
2018 05 10 < 5.0 595 243 233 8.40 377 599 410 < 1.0 245 13.6 < 1.0 259 7.09 6.72 -2.7 < 0.050 3.24 1,130 85.1 < 3.0 53.7 < 10 26.3 303 1.51 41.7 0.634 0.707 126 0.0671 0.0054 1.32 < 2.5 0.0092 0.583
2018 08 20 < 5.0 570 230 416 8.43 376 184 155 < 1.0 241 3.8 < 1.0 244 6.53 7.07 4.0 < 0.050 4.57 1,060 69.6 < 3.0 50.9 < 10 25.0 317 1.58 55.6 0.524 0.659 112 0.131 0.0036 1.65 < 5.0 0.0051 0.351
2018 10 17 < 5.0 540 240 303 8.07 349 156 103 < 1.0 259 < 1.0 < 1.0 259 6.78 6.30 -3.7 0.082 3.67 998 69.3 < 3.0 52.3 < 10 26.5 164 1.42 33.6 0.394 0.478 76.2 0.0794 0.0043 2.17 1.82 0.0051 0.225

EV_BCgw 2018 02 15 5.2 1,040 582 327 7.81 788 1.8 1.10 8.0 271 < 1.0 < 1.0 271 12.8 11.9 -3.5 < 0.050 9.46 102 311 < 3.0 142 11 55.0 < 0.10 1.33 5.51 < 0.050 8.27 < 5.0 8.25 0.0131 0.74 0.77 0.0035 0.0035
Duplicate < 5.0 1,040 572 333 7.81 771 1.4 0.67 5.9 270 < 1.0 < 1.0 270 12.7 11.7 -4.3 < 0.050 9.38 106 311 < 3.0 139 < 10 54.7 < 0.10 1.32 5.40 0.088 8.32 5.4 8.23 0.0059 < 0.50 < 0.50 0.0035 0.0035

QA/QC RPD% * 0 2 * 0 2 * 49 30 0 * * < 1 * * * * 1 4 0 * 2 * 1 * 1 2 * < 1 * < 1 76 * * * *
2018 05 09 < 5.0 990 546 347 8.24 740 7.7 2.18 < 1.0 204 < 1.0 < 1.0 204 10.9 11.2 1.4 < 0.050 9.14 154 289 < 3.0 131 < 10 53.0 < 0.10 1.32 5.60 0.439 7.90 < 5.0 7.46 < 0.001 1.07 1.06 0.0041 0.0108
2018 08 21 < 5.0 781 491 394 8.17 675 4.9 1.01 1.1 145 < 1.0 < 1.0 145 9.54 10.1 2.7 < 0.25 7.99 160 287 < 3.0 113 < 10 50.6 < 0.10 1.31 5.01 0.336 6.51 10.0 6.17 < 0.005 0.75 0.70 0.0010 0.0070
2018 10 24 < 5.0 832 493 330 7.89 608 3.4 2.64 5.8 217 < 1.0 < 1.0 217 10.2 10.1 -0.2 0.146 7.04 136 253 < 3.0 116 < 10 49.1 0.25 1.32 5.39 0.275 5.26 13.1 4.98 < 0.001 1.40 1.34 0.0021 0.0071

Elk River Distal to EVO
EV_ER1gwS 2018 02 21 < 5.0 577 277 469 7.82 355 < 1.0 0.17 2.7 252 < 1.0 < 1.0 252 7.19 5.91 -9.8 < 0.050 10.4 122 82.2 < 3.0 71.4 < 10 23.9 0.77 0.803 8.31 0.54 2.61 7.7 2.08 < 0.001 < 0.50 < 0.50 0.0026 0.0039

2018 05 16 < 5.0 512 268 329 7.95 379 < 1.0 0.12 3.2 209 < 1.0 < 1.0 209 6.43 5.84 -4.7 < 0.050 17.5 170 77.7 < 3.0 74.5 < 10 19.9 < 0.10 0.945 10.8 < 0.20 1.89 < 5.0 1.89 < 0.001 < 0.50 < 0.50 < 0.0010 0.0022
2018 09 18 < 5.0 459 244 458 8.07 308 < 1.0 0.21 3.6 167 < 1.0 < 1.0 167 5.12 5.03 -0.9 < 0.050 2.84 221 74.5 < 3.0 65.8 < 10 19.4 0.26 0.848 3.07 0.389 2.36 < 5.0 1.97 < 0.001 0.77 0.72 0.0018 < 0.0020
2018 10 09 < 5.0 453 233 286 8.38 290 < 1.0 0.18 < 2.0 169 5.6 < 1.0 175 5.21 4.81 -4.0 < 0.050 3.31 207 71.2 < 3.0 60.8 < 10 19.6 < 0.10 0.829 3.23 0.057 1.91 < 5.0 1.85 < 0.001 < 0.50 < 0.50 0.0033 0.0030

EV_ER1gwD 2018 02 21 < 5.0 507 247 306 7.89 326 45.8 22.8 2.7 182 < 1.0 < 1.0 182 5.45 5.10 -3.4 < 0.050 3.83 164 75.3 9.2 60.9 < 10 23.0 0.47 0.640 3.34 0.40 2.33 7.5 1.93 < 0.001 < 0.50 < 0.50 0.0030 0.0791
2018 05 16 < 5.0 418 228 322 8.16 293 567 195 1.8 225 < 1.0 < 1.0 225 5.87 4.71 -10.9 < 0.050 4.67 201 54.4 8.0 59.5 < 10 19.2 2.53 0.610 3.25 0.75 2.18 6.0 1.44 < 0.001 0.59 3.12 0.0015 0.917
2018 09 18 < 5.0 449 233 347 8.20 279 8.2 7.43 1.7 214 < 1.0 < 1.0 214 5.23 4.82 -4.2 < 0.050 5.73 261 34.8 7.5 59.8 < 10 20.4 77.1 0.803 2.95 0.352 1.06 9.8 0.704 < 0.001 1.75 1.82 < 0.0010 0.0088
2018 10 09 < 5.0 408 229 310 8.16 268 21.6 9.61 < 2.0 175 < 1.0 < 1.0 175 4.56 4.72 1.7 < 0.050 5.14 243 40.7 11.5 58.8 12 20.0 2.65 0.773 2.74 0.081 1.02 27.2 0.937 < 0.001 < 0.50 0.66 0.0018 0.0260

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). 
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic").
-      Denotes analysis not conducted. d  Standard/guideline varies with Hardness.
n/a  Denotes no applicable standard/guideline. e  Standard/guideline varies with pH.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Standard/guideline varies with Chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Standard/guideline varies with crop.
RDL Denotes reported detection limit. h  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.

i  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
j  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration)
   of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg.
k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
BOLD**  Concentration greater than BCWQG Aquatic Life Short-term Maximum (AW) guideline or BCWQG Aquatic Life Long-term Average (AW) guideline (applicable to EV_OCgw)
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard

BCWQG Aquatic Life 
Short-term Maximum (AW)b

BCWQG Aquatic Life 
Long-term Average (AW)c

 SNC-LAVALIN INC.  Page 3 of 6
 662790 / 2019 03 19

P:\Current Projects\Teck Coal Ltd\EVO\653245 SSGMP\4.0\4.10\Tables\ISSUED\ISSUED final\20190124_631283_TAB_EVO.xls
 QA/QC: SH 2019 01 29



TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Dissolved Metals
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Standard/Guideline
CSR Aquatic Life (AW)a 90 50 10,000 1.5 12,000 0.5-4d 10g 40 20-90e 40-160d n/a 0.25 10,000 250-1,500d 20 0.5-15d n/a 3 n/a 1,000 85 n/a 75-2,400d n/a n/a
CSR Irrigation Watering (IW) n/a 100 n/a 100 500-6,000g 5 5g 50 200 200 2,500 1 10 200 20 n/a n/a n/a n/a n/a 10 100 n/a n/a n/a
CSR Livestock Watering (LW) n/a 25 n/a 100 5,000 80 50g 1,000 300 100 5,000 2 50 1,000 30 n/a n/a n/a n/a n/a 200 100 2,000 n/a n/a
CSR Drinking Water (DW) 6 10 1,000 8 5,000 5 50g 20h 1,500 10 8 1 250 80 10 20 2,500 n/a 2,500 n/a 20 20 3,000 n/a n/a

n/a 5 n/a n/a n/a 0.038-2.8d n/a 110 3.2-39.6d 3-417d n/a 0.02i 2,000 n/a n/a 0.1-3d n/a n/a n/a n/a n/a n/a 33-340d n/a n/a

9 n/a 1,000 0.13 1,200 0.018-0.457d 1 (Cr(+6)) 4 2-10d 3-19.6d n/a n/a 1,000 25-150d 2 0.05-1.5d n/a 0.8 n/a n/a 8.5 n/a 7.5-187.5d n/a n/a
Erickson Creek
EV_WF_SW 2018 03 14 < 0.10 0.11 6.51 < 0.020 < 10 0.0428 < 0.10 0.10 < 0.50 < 0.050 11.3 < 0.0050 1.18 0.52 0.051 < 0.010 17.5 < 0.010 < 0.10 < 10 0.102 < 0.50 < 3.0 < 0.10 153

2018 05 24 0.26 0.14 15.2 < 0.020 < 10 0.0221 < 0.10 < 0.10 9.79 0.085 8.4 < 0.0050 0.677 3.98 0.289 < 0.010 21.7 0.011 4.84 < 10 0.050 < 0.50 8.7 < 0.050 143
2018 09 18 < 0.10 < 0.10 7.47 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 9.8 0.0067 0.471 < 0.50 0.062 < 0.010 14.5 < 0.010 0.11 < 10 0.020 < 0.50 < 1.0 < 0.050 < 50
2018 10 24 < 0.10 0.11 7.70 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 10.6 < 0.0050 0.443 < 0.50 < 0.050 < 0.010 13.9 < 0.010 0.12 < 10 < 0.010 < 0.50 < 1.0 < 0.050 < 50

EV_ECgw 2018 02 20 < 0.10 0.40 52.8 < 0.020 102 0.0147 0.14 0.30 0.87 < 0.050 10.9 < 0.0050 13.7 1.77 0.15 < 0.010 443 0.015 0.20 < 10 1.23 < 0.50 < 3.0 < 0.050 4,580
2018 05 10 < 0.10 0.32 49.4 < 0.020 103 0.0365 < 0.10 0.24 4.72 < 0.050 11.7 < 0.0050 14.1 1.30 0.089 < 0.010 425 0.021 0.37 < 10 1.25 < 0.50 9.0 < 0.050 4,350
2018 09 19 < 0.10 0.45 61.1 < 0.020 117 0.0481 < 0.10 0.32 5.85 < 0.050 11.3 < 0.0050 15.3 6.63 0.206 < 0.010 471 0.026 0.31 < 10 1.08 < 0.50 6.1 < 0.050 4,930
2018 10 24 < 0.10 0.41 59.4 < 0.020 124 0.0326 < 0.10 0.31 1.22 < 0.050 11.8 < 0.0050 14.2 2.02 0.069 < 0.010 409 0.028 < 0.10 < 10 1.22 < 0.50 2.8 < 0.050 4,970

Michel Creek
EV_MCgwS 2018 03 08 < 0.10 1.24 24.0 < 0.020 23 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 23.8 < 0.00050 3.13 0.57 < 0.050 < 0.010 291 < 0.010 < 0.10 < 10 1.88 < 0.50 < 3.0 < 0.050 4,930

2018 05 10 < 0.10 1.50 25.8 < 0.020 25 < 0.0050 < 0.10 0.12 0.71 < 0.050 25.4 < 0.00050 3.45 0.91 < 0.050 < 0.010 290 < 0.010 < 0.10 < 10 2.18 < 0.50 5.7 < 0.050 4,830
2018 08 20 < 0.10 0.97 26.6 < 0.020 26 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 25.6 < 0.00050 2.19 < 0.50 1.31 < 0.010 312 < 0.010 < 0.10 < 10 1.65 < 0.50 < 1.0 < 0.050 5,210
2018 10 17 < 0.10 1.22 25.1 < 0.020 31 < 0.0050 0.35 0.12 < 0.50 < 0.050 25.2 < 0.00050 3.95 0.82 < 0.050 < 0.010 313 < 0.010 < 0.10 < 10 2.03 < 0.50 < 1.0 < 0.050 5,490

EV_MCgwD 2018 03 08 0.25 0.68 82.9 < 0.020 63 0.0503 < 0.10 0.84 3.64 < 0.050 8.7 < 0.00050 11.8 15.9 0.189 < 0.010 506 0.074 0.10 < 10 2.44 < 0.50 28.4 < 0.050 4,910
2018 05 10 0.16 0.55 70.2 < 0.020 68 0.0434 < 0.10 0.41 1.83 < 0.050 10.3 < 0.00050 16.5 6.75 0.263 < 0.010 486 0.075 < 0.10 < 10 3.73 < 0.50 5.3 < 0.050 4,890
2018 08 20 0.14 0.64 62.6 < 0.020 66 0.0552 < 0.10 0.50 2.63 < 0.050 11.5 < 0.00050 18.0 5.49 0.216 < 0.010 471 0.068 < 0.10 < 10 3.99 < 0.50 10.7 < 0.050 5,220
2018 10 17 0.14 0.47 66.8 < 0.020 76 0.0627 0.14 0.19 2.08 < 0.050 9.7 < 0.00050 15.5 5.02 0.231 < 0.010 483 0.062 < 0.10 < 10 3.03 < 0.50 8.8 < 0.050 5,050

EV_BCgw 2018 02 15 0.11 0.12 46.5 < 0.020 17 0.0521 0.14 < 0.10 < 0.50 < 0.050 36.6 < 0.0050 0.727 < 0.50 46.9 < 0.010 243 0.017 < 0.10 < 10 1.72 < 0.50 < 3.0 < 0.050 2,880
Duplicate 0.11 0.12 44.6 < 0.020 17 0.0446 0.15 < 0.10 < 0.50 < 0.050 35.7 < 0.0050 0.708 < 0.50 45.7 < 0.010 240 0.015 < 0.10 < 10 1.69 < 0.50 < 3.0 < 0.050 2,930

QA/QC RPD% * * 4 * * 16 * * * * 2 * 3 * 3 * 1 * * * 2 * * * 2
2018 05 09 0.13 0.15 44.9 < 0.020 15 0.0504 0.18 < 0.10 0.91 < 0.050 31.7 < 0.0050 0.943 0.74 39 < 0.010 232 0.015 < 0.10 < 10 1.69 < 0.50 2.1 < 0.050 3,010
2018 08 21 0.11 0.11 42.1 < 0.020 14 0.0480 0.13 < 0.10 < 0.50 < 0.050 28.7 < 0.0050 0.810 0.63 36.7 < 0.010 209 0.015 < 0.10 < 10 1.60 < 0.50 2.1 < 0.050 2,800
2018 10 24 < 0.10 0.11 39.9 < 0.020 18 0.0448 0.16 < 0.10 0.56 < 0.050 29.9 < 0.0050 0.839 1.10 29.8 < 0.010 194 0.014 < 0.10 < 10 1.53 < 0.50 2.7 < 0.050 2,810

Elk River Distal to EVO
EV_ER1gwS 2018 02 21 < 0.10 0.12 133 < 0.020 11 0.0163 0.34 < 0.10 4.90 < 0.050 7.3 < 0.0050 0.966 < 0.50 10.8 < 0.010 235 < 0.010 < 0.10 < 10 1.10 < 0.50 7.8 < 0.050 2,490

2018 05 16 < 0.10 0.11 128 < 0.020 13 0.0184 0.25 < 0.10 < 0.50 < 0.050 7.6 < 0.0050 0.800 < 0.50 8.02 < 0.010 209 < 0.010 < 0.10 < 10 0.999 < 0.50 < 1.0 < 0.050 2,750
2018 09 18 < 0.10 0.15 108 < 0.020 < 10 0.0132 0.24 < 0.10 < 0.50 < 0.050 7.8 < 0.0050 1.33 < 0.50 11.8 < 0.010 195 < 0.010 < 0.10 < 10 1.16 < 0.50 < 2.0 < 0.050 2,240
2018 10 09 < 0.10 0.13 101 < 0.020 < 10 0.0103 0.28 < 0.10 < 0.50 < 0.050 7.6 < 0.0050 1.32 < 0.50 10.5 < 0.010 187 < 0.010 < 0.10 < 10 1.18 < 0.50 < 1.0 < 0.050 2,360

EV_ER1gwD 2018 02 21 < 0.10 0.12 90.2 < 0.020 < 10 < 0.0050 0.35 < 0.10 < 0.50 < 0.050 6.2 < 0.0050 1.15 < 0.50 10.1 < 0.010 215 < 0.010 < 0.10 < 10 1.43 < 0.50 < 3.0 < 0.050 2,450
2018 05 16 < 0.10 0.11 78.6 < 0.020 12 < 0.0050 0.72 < 0.10 < 0.50 < 0.050 7.2 < 0.0050 1.45 0.56 7.52 < 0.010 193 < 0.010 < 0.10 < 10 1.48 < 0.50 < 1.0 < 0.050 2,750
2018 09 18 < 0.10 0.19 99.5 < 0.020 < 10 < 0.0050 0.34 0.29 < 0.60 < 0.050 7.3 < 0.0050 1.61 1.61 4.56 < 0.010 193 < 0.010 < 0.10 < 10 1.45 < 0.50 < 3.0 < 0.050 3,230
2018 10 09 < 0.10 0.10 84.8 < 0.020 < 10 0.0051 0.46 < 0.10 < 0.50 < 0.050 7.7 < 0.0050 1.48 0.55 5.99 < 0.010 197 < 0.010 < 0.10 < 10 1.42 < 0.50 < 1.0 < 0.050 3,140

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). 
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic").
-      Denotes analysis not conducted. d  Standard/guideline varies with Hardness.
n/a  Denotes no applicable standard/guideline. e  Standard/guideline varies with pH.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Standard/guideline varies with Chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Standard/guideline varies with crop.
RDL Denotes reported detection limit. h  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.

i  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
j  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration)
   of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg.
k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
BOLD**  Concentration greater than BCWQG Aquatic Life Short-term Maximum (AW) guideline or BCWQG Aquatic Life Long-term Average (AW) guideline (applicable to EV_OCgw)
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard

BCWQG Aquatic Life 
Short-term Maximum (AW)b

BCWQG Aquatic Life 
Long-term Average (AW)c
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Physical Parameters Geochemical Indicators

Sample Sample Date C
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Location (yyyy mm dd) CU µS/c mg/L mV pH mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L meq/ meq/L % mg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L µg/L mg/L mg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L
BC Standard/Guideline
CSR Aquatic Life (AW)a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,500 2,000-3,000d 1,280-4,290d n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,310-18,500e 400 0.2-2f n/a n/a n/a n/a
CSR Irrigation Watering (IW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 1,000 n/a 5,000 n/a 5,000 n/a 200 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
CSR Livestock Watering (LW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 600 1,000 1,000 5,000 1,000 n/a n/a n/a n/a n/a n/a n/a n/a 100 10 n/a n/a n/a n/a
CSR Drinking Water (DW) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 250 1,500 500 9,500 n/a 6,500 n/a 1,500 n/a 200 n/a n/a n/a 10 1 n/a n/a n/a n/a

n/a n/a n/a n/a 6.5-9 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 23.03-100e n/a 350 (max) n/a 815-3,390d n/a n/a n/a n/a 1,900-24,500e

(15oC assumed) 32.8 (max) 0.12-0.6f n/a n/a n/a n/a

n/a n/a n/a n/a 6.5-9 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 309-429d 6.84-50e n/a n/a n/a 767-2,600d n/a n/a n/a n/a 135-1,770e

(15oC assumed) 3 0.02-0.2f n/a n/a n/a n/a
Field Blanks

EV_BCgw 2018 02 15 < 5.0 < 2.0 < 0.50 524 5.45 < 10 < 1.0 0.18 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.050 < 5.0 < 0.005 < 0.001 < 0.50 < 0.50 < 0.0010 < 0.0010
EV_BALgw 2018 05 24 < 5.0 < 2.0 < 0.50 367 5.69 < 10 < 1.0 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.050 6.2 < 0.005 < 0.001 < 0.50 < 0.50 < 0.0010 < 0.0010
EV_GCgw 2018 10 23 < 5.0 < 2.0 < 0.50 304 5.64 < 10 < 1.0 < 0.10 2.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.050 8.7 < 0.005 < 0.001 < 0.50 < 0.50 < 0.0010 < 0.0020
EV_OCgw 2018 02 21 < 5.0 < 2.0 < 0.50 555 5.44 < 10 < 1.0 < 0.10 1.2 1.0 < 1.0 < 1.0 1.0 < 0 < 0 -63.5 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 15 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.050 8.4 < 0.005 < 0.001 < 0.50 < 0.50 < 0.0010 < 0.0010

2018 05 15 < 5.0 < 2.0 < 0.50 413 5.63 < 10 < 1.0 0.29 1.1 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.050 < 5.0 < 0.005 < 0.001 < 0.50 < 0.50 < 0.0010 < 0.0010
2018 08 20 < 5.0 < 2.0 < 0.50 479 5.82 < 10 < 1.0 < 0.10 2.0 1.0 < 1.0 < 1.0 1.0 < 0 < 0 -81.9 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 0.083 0.090 7.3 0.0067 < 0.001 < 0.50 < 0.50 < 0.0010 < 0.0020
2018 10 17 < 5.0 < 2.0 < 0.50 472 5.68 < 10 < 1.0 < 0.10 1.8 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 0.052 0.052 28.5 < 0.005 < 0.001 < 0.50 < 0.50 0.0014 0.0029

Trip Blanks
EV_BCgw 2018 02 15 < 5.0 < 2.0 < 0.50 508 5.42 < 10 < 1.0 < 0.10 1.3 1.0 < 1.0 < 1.0 1.0 < 0 < 0 -63.5 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 12 < 0.10 0.11 < 0.050 < 0.050 < 0.050 < 0.050 25.2 < 0.005 < 0.001 - < 0.50 < 0.0010 < 0.0010
EV_BALgw 2018 05 24 < 5.0 < 2.0 < 0.50 387 5.58 < 10 < 1.0 < 0.10 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 0.082 0.082 < 5.0 < 0.005 < 0.001 1.05 < 0.50 < 0.0010 < 0.0010
EV_GCgw 2018 10 23 < 5.0 < 2.0 < 0.50 394 5.61 < 10 < 1.0 < 0.10 2.6 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 62.6 < 0.050 < 0.50 < 20 < 0.30 - < 0.050 - < 0.0050 - < 0.050 < 0.050 0.232 0.240 91.3 0.0079 < 0.001 - < 0.50 < 0.0010 < 0.0020
EV_OCgw 2018 02 21 < 5.0 < 2.0 < 0.50 567 5.40 < 10 < 1.0 < 0.10 1.3 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 < 3.0 < 0.050 < 10 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.050 21.3 < 0.005 < 0.001 - < 0.50 < 0.0010 < 0.0010

2018 05 15 < 5.0 < 2.0 - 498 5.64 < 10 < 1.0 < 0.10 1.9 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 - < 0.050 - < 0.0050 - < 0.050 < 0.050 < 0.050 < 0.050 8.1 < 0.005 < 0.001 < 0.50 < 0.50 < 0.0010 < 0.0010
2018 08 20 < 5.0 < 2.0 < 0.50 450 5.85 < 10 < 1.0 < 0.10 2.1 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 - < 0.050 - < 0.0050 - < 0.050 < 0.050 0.103 0.103 94.1 < 0.005 < 0.001 - < 0.50 < 0.0010 < 0.0020
2018 10 17 < 5.0 < 2.0 - 345 5.63 < 10 < 1.0 < 0.10 1.8 < 1.0 < 1.0 < 1.0 < 1.0 < 0 < 0 0 < 0.050 < 0.50 < 20 < 0.30 - < 0.050 - < 0.0050 - < 0.050 < 0.050 0.102 0.102 17.1 < 0.005 < 0.001 - < 0.50 0.0011 0.0026

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). 
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic").
-      Denotes analysis not conducted. d  Standard/guideline varies with Hardness.
n/a  Denotes no applicable standard/guideline. e  Standard/guideline varies with pH.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Standard/guideline varies with Chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Standard/guideline varies with crop.
RDL Denotes reported detection limit. h  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.

i  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
j  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration)
   of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg.
k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
BOLD**  Concentration greater than BCWQG Aquatic Life Short-term Maximum (AW) guideline or BCWQG Aquatic Life Long-term Average (AW) guideline (applicable to EV_OCgw)
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard

BCWQG Aquatic Life 
Long-term Average (AW)c

BCWQG Aquatic Life 
Short-term Maximum (AW)b
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TABLE 4 (Cont'd): Groundwater Analytical Results compared to Primary Screening Criteria

Dissolved Metals
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Location (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
BC Standard/Guideline
CSR Aquatic Life (AW)a 90 50 10,000 1.5 12,000 0.5-4d 10g 40 20-90e 40-160d n/a 0.25 10,000 250-1,500d 20 0.5-15d n/a 3 n/a 1,000 85 n/a 75-2,400d n/a n/a
CSR Irrigation Watering (IW) n/a 100 n/a 100 500-6,000g 5 5g 50 200 200 2,500 1 10 200 20 n/a n/a n/a n/a n/a 10 100 n/a n/a n/a
CSR Livestock Watering (LW) n/a 25 n/a 100 5,000 80 50g 1,000 300 100 5,000 2 50 1,000 30 n/a n/a n/a n/a n/a 200 100 2,000 n/a n/a
CSR Drinking Water (DW) 6 10 1,000 8 5,000 5 50g 20h 1,500 10 8 1 250 80 10 20 2,500 n/a 2,500 n/a 20 20 3,000 n/a n/a

n/a 5 n/a n/a n/a 0.038-2.8d n/a 110 3.2-39.6d 3-417d n/a 0.02i 2,000 n/a n/a 0.1-3d n/a n/a n/a n/a n/a n/a 33-340d n/a n/a

9 n/a 1,000 0.13 1,200 0.018-0.457d 1 (Cr(+6)) 4 2-10d 3-19.6d n/a n/a 1,000 25-150d 2 0.05-1.5d n/a 0.8 n/a n/a 8.5 n/a 7.5-187.5d n/a n/a
Field Blanks

EV_BCgw 2018 02 15 < 0.10 < 0.10 0.077 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0 < 0.050 < 50
EV_BALgw 2018 05 24 < 0.10 < 0.10 < 0.10 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 3.4 < 0.050 < 50
EV_GCgw 2018 10 23 < 0.10 < 0.10 0.19 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0 < 0.050 < 50
EV_OCgw 2018 02 21 < 0.10 < 0.10 < 0.050 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.00050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0 < 0.050 < 50

2018 05 15 < 0.10 < 0.10 < 0.10 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.00050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 1.1 < 0.050 < 50
2018 08 20 < 0.10 < 0.10 < 0.10 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.00050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0 < 0.050 < 50
2018 10 17 < 0.10 < 0.10 0.14 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.00050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0 < 0.050 < 50

Trip Blanks
EV_BCgw 2018 02 15 < 0.10 < 0.10 < 0.050 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0 < 0.050 < 50
EV_BALgw 2018 05 24 < 0.10 < 0.10 < 0.10 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 - < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 1.0 < 0.050 < 50
EV_GCgw 2018 10 23 - - - - - - - - - - - - - - - - - - - - - - - - -
EV_OCgw 2018 02 21 < 0.10 < 0.10 < 0.050 < 0.020 < 10 < 0.0050 < 0.10 < 0.10 < 0.50 < 0.050 < 1.0 < 0.0050 < 0.050 < 0.50 < 0.050 < 0.010 < 0.20 < 0.010 < 0.10 < 10 < 0.010 < 0.50 < 3.0 < 0.050 < 50

2018 05 15 - - - - - - - - - - - 0.00091 - - - - - - - - - - - - -
2018 08 20 - - - - - - - - - - - - - - - - - - - - - - - - -
2018 10 17 - - - - - - - - - - - - - - - - - - - - - - - - -

Associated data provided by Teck Coal Ltd. a  Standard to protect freshwater aquatic life.
All terms defined within the body of SNC-Lavalin's report. b  Guideline to protect freshwater aquatic life, short-term maximum (i.e. "acute"). 
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Guideline to protect freshwater aquatic life, long-term average (i.e. "chronic").
-      Denotes analysis not conducted. d  Standard/guideline varies with Hardness.
n/a  Denotes no applicable standard/guideline. e  Standard/guideline varies with pH.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference f  Standard/guideline varies with Chloride.
*      RPDs are not calculated where one or more concentrations are less than five times RDL. g  Standard/guideline varies with crop.
RDL Denotes reported detection limit. h  Individual standards exist for Cr +3 and Cr +6.  Reported value represents more stringent standard.

i  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
j  Total Mercury guideline is based on the % of MethylMercury present. WQG = 0.0001 / (MeHg/total Hg), where MeHg is mass (or concentration)
   of methyl mercury and THg. Guideline shown assumes MeHg<0.5% of Total Hg.
k  There is no Zinc standard specified for H > 400; therefore, the standard for H=300-<400 is applied as a conservative comparison.

BOLD  Concentration greater than CSR Aquatic Life (AW) standard
BOLD**  Concentration greater than BCWQG Aquatic Life Short-term Maximum (AW) guideline or BCWQG Aquatic Life Long-term Average (AW) guideline (applicable to EV_OCgw)
ITALIC  Concentration greater than CSR Irrigation Watering (IW) standard

UNDERLINE  Concentration greater than CSR Livestock Watering (LW) standard
SHADED  Concentration greater than CSR Drinking Water (DW) standard

BCWQG Aquatic Life 
Long-term Average (AW)c

BCWQG Aquatic Life 
Short-term Maximum (AW)b
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TABLE 5: Groundwater Analytical Results compared to Secondary Screening Criteria

Sample Sample Date Selenium
Location (yyyy mm dd) µg/L

Groundwater Quality Criteria
Guideline for Canadian Drinking Water Quality (DW) 50
Site Performance Objective: EV_ER1 (0200393) 19
Compliance Point:  EV_MC2 (E300091) 28
Michel Creek

EV_BCgw 2018 02 15 46.9
2018 05 09 39
2018 08 21 36.7
2018 10 24 29.8

Elk River Distal to EVO
EV_ER1gwS 2018 02 21 10.8

2018 09 18 11.8
2018 10 09 10.5

EV_ER1gwD 2018 02 21 10.1
Associated data provided by Teck Coal Ltd.
All terms defined within the body of SNC-Lavalin's report.

BOLD  Concentration greater than Canadian Drinking Water Quality guideline
UNDERLINE  Concentration greater than applicable Site Performance Objective

SHADED  Concentration greater than applicable Compliance Point

 SNC-LAVALIN INC.  Page 1 of 1
 662790 / 2019 03 19
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Appendix II-5: Coal Mountain Operations 
2018 Site-Specific Groundwater Monitoring 
Program 
Summary 
SRK Consulting completed the 2018 Annual Report for the CMO SSGMP (SRK, 2019). The following 
information was taken from the 2018 CMO Annual Report.  

According to the groundwater conceptual site model (CSM) for CMO described by Teck (2018), 
hydrostratigraphy in the valleys includes a layer of clay overlying bedrock, and a thin layer of gravel 
overlying clay. The gravel layer and relatively shallow fractured or weathered bedrock are believed to be 
the main water bearing units. The clay layer may be acting as a confining unit, and/or a relatively low 
permeability aquitard allowing the shallow gravel to potentially be perched above the deeper bedrock.  

The CMO SSGMP includes a total of 15 monitoring wells which are monitored and sampled quarterly for 
a specific list of analytes. The wells monitored and sampled as part of the 2018 annual program are 
shown on Figure 1, attached. A summary of wells is provided in Table 3; field parameters in Table 10; 
and summary of primary and screening exceedances in Tables 11 and 12. Analytical results for select 
constituents of interest (CI), including cadmium, nitrate-nitrogen, sulphate and dissolved selenium, are 
shown on Figure 18 to 21, attached.  

In general, while there have been some elevated groundwater concentrations measured near mine 
infrastructure (e.g. 34 Pit), mine influence on groundwater quality is considered to be relatively minor 
because concentrations of CI in groundwater are generally below secondary screening criteria for surface 
water provided in Permit 107517. Selenium concentration is increasing at CM_MW5-SH, which appears 
to be caused by increasing concentrations in Corbin Creek. There were some exceedances of secondary 
screening criteria (i.e. sulphate and nitrate) at CM_MW7-DP (located adjacent to the 34 Pit) but 
increasing visual trends in concentrations of CI over time were not readily apparent. Consistent with the 
conceptual site model, groundwater contributions to surface water are considered to be minor. 

Recommendations 
Recommendations for the SSGMP are to: 

› Continue quarterly monitoring at all groundwater monitoring locations. 
› Ensure that one travel blank is included in each sampling survey. This will help distinguish between 

sample contamination and laboratory error. 
› Review sampling procedures to minimize potential contamination (as was the case for the field blank 

taken from CM_MW3-DP on 11/15/2018). 
› Closely monitor parameters that appear to be increasing in certain wells. This includes fluoride in 

CM_MW1-SH, barium in CM_MW-DP, and selenium in CM_MW5-SH. 
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Table 3: Summary of Groundwater Monitoring Locations  

EMS ID Site ID* 
UTMs Monitoring 

Program Rationale Hydraulic Conductivity 
(m/s) 

Depth 
(mbgs) 

Sampling/Water 
Level Monitoring 

Frequency6 Easting Northing 

E305211 CM_MW1-DP1 

667958 5487527 

Site and Elk 
Valley Regional 

Furthest downgradient well from CMO. Provides information on valley lithology and groundwater (GW) quality, to the 
receiving environment from the mine, at different depths (deep bedrock, shallow bedrock and overburden). 

6.0x10-6 37.27 Quarterly 

E305212 CM_MW1-OB2 Site and Elk 
Valley Regional 6.6x10-5 to 1.2x10-4 4.39 Quarterly 

E305213 CM_MW1-SH3 Site and Elk 
Valley Regional 1.2x10-7 to 2.0x10-7 23.49 Quarterly 

E305214 CM_MW2-SH 668327 5486758 Site Downgradient of CMO in the Michel Creek Valley. Provides information on lithology and GW quality (influence from CMO 
dumps). Well is completed in overburden. 6.9x10-5 – 2.6x10-4 4.43 Quarterly 

E305215 CM_MW3-DP 668237 5482854 Site Upgradient of CMO in the Michel Creek Valley. Provides information on lithology and background GW quality, at different 
depths (shallow bedrock and overburden). 

5.0x10-8 – 4.7x10-7 16.27 Quarterly 
E305216 CM_MW3-SH Site 1.3x10-4 – 6.5x10-4 6.62 Quarterly 
E305217 CM_MW4-DP 668566 5487348 Site Downgradient of CMO in the Corbin Creek Valley. Provides information on lithology and GW quality influenced by main 

sediment pond at different depths (deep and shallow bedrock). 
N/A4 28.19 Quarterly 

E305218 CM_MW4-SH Site N/A4 19.05 Quarterly 
E305219 CM_MW5-DP 669476 5487365 Site Downgradient of CMO in the Corbin Creek Valley central. Provides information on lithology and GW quality influenced by 14 

Pit and North ditch, at different depths (shallow bedrock and shallow overburden) 
2.2x10-6 – 5.1x10-6 25.86 Quarterly/Continuous 

E305220 CM_MW5-SH Site 7.2x10-5 – 1.5x10-5 10.11 Quarterly/Continuous 
E307166 CM_MW6-SH 670118 5486464 Site Downgradient of Corbin Pond. Provides information on groundwater quality downgradient of Corbin Pond, spoils, and the 

Corbin rock drain at different depths (shallow bedrock and overburden).  
< 1x10-7 20.73 Quarterly 

E307165 CM_MW6-DP Site 2x10-6 41.70 Quarterly 
E307168 CM_MW7-SH 668833 5485920 Site Within the mine footprint, northwest of 34 Pit. Provides information on the water level between 34 Pit and Michel Creek and 

on groundwater quality of seepage from 34 pit.  
≈3x10-5(5) 50.60 Quarterly 

E307167 CM_MW7-DP Site 3x10-5 67.54 Quarterly 

E307169 CM_MW8 668878 5484957 Site Within the mine footprint, west of the northern end of 37 Pit. Provides information on the water level between 37 Pit and 
Michel Creek and on groundwater quality adjacent to 37 Pit. ≈5x10-9(5) 104.02 Quarterly 

- CM_MC4 668202 5486954 SSGMP NEW - Surface water station Michel Creek; will monitor for potential water quality impacts from 14 Pit, 34, Pit, 37 Pit, and 
West Spoils - - Monthly 

- CM_MC5 668131 5486217 SSGMP NEW - Surface water station Michel Creek; will monitor for potential water quality impacts from 14 Pit, 34, Pit, 37 Pit, and 
West Spoils - - Bi-annual; Q2 and Q4 

- CM_MC6 667866 5485222 SSGMP NEW - Surface water station Michel Creek; will monitor for potential water quality impacts from 14 Pit, 34, Pit, 37 Pit, and 
West Spoils - - Bi-annual; Q2 and Q4 

- CM_MC7 668044 5483595 SSGMP NEW - Surface water station Michel Creek; will monitor for potential water quality impacts from 14 Pit, 34, Pit, 37 Pit, and 
West Spoils - - Bi-annual; Q2 and Q4 

*Notes: 

1. DP = deep well completion (completed in bedrock) 
2. OB = near surface overburden well completion 
3. SH = shallow well completion (completed in overburden or bedrock, as noted) 
4. N/A = Hydraulic tests not completed at CM_MW4 as they became flowing artesian once completed 
5. ≈ = Specific hydraulic tests not completed but estimate of hydraulic conductivity made from recovery time after development/purging 
6. All water levels monitored quarterly at time of sampling with the exception of CM_MW5 where both wells have a sensor for continuous monitoring 
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Table 9: Average Calculated Hydraulic Gradients during 2017 

Between Wells EMS (Site ID) Value Direction 

E305211 (CM_MW1-DP) and E305213 (CM_MW1-SH) 0.037 Upwards 
E305213 (CM_MW1-SH) and E305212 (CM_MW1-OB) 0.050 Downwards 
E305215 (CM_MW3-DP) and E305216 (CM_MW3-SH) 0.035 Upwards 
E305219 (CM_MW5-DP) and E305220 (CM_MW5-SH) 0.052 Downwards 
E307165 (CM-MW6-DP) and E307166 (CM-MW6-SH) 0.122 Upwards 
E307167 (CM-MW7-DP) and E307168 (CM-MW7-SH) 0.007 Upwards 

 

4.2 Groundwater Quality 

The results for parameters measured in the field are presented in Section 4.2.1. The results for 
parameters measured in the lab are presented in Section 4.2.2. Trends in groundwater quality 
were assessed qualitatively through an inspection of the graphed data.  

Copies of the laboratory analysis certificates collated in Appendix B. 

4.2.1 Field Measured Parameters 

The results for parameters measured in the field are summarized in Table 10. In total, 58 samples 
had field pH, field temperature, field specific conductivity, and oxidation-reduction potential (ORP) 
measurements collected in 2018. All of the field pH measurements were circumneutral, ranging 
between 7.43 and 8.96. Specific conductivity was typically greater in deeper monitoring wells than 
shallow monitoring wells for nested installations. Most of the samples also had positive ORP 
measurements, indicating oxidizing conditions; some monitoring locations had variable positive 
and negative ORP measurements, with negative values typically occurring in summer or fall, 
indicating the possibility of reducing conditions during certain times of the year. 

Table 10: Field Measured Parameters 

EMS ID Site ID Date pH 
Specific 

Conductivity 
(μS/cm) 

Temperature 
(°C) 

ORP (mV) 

E305211 CM_MW1-DP 3/22/2018 7.85 1262 4.93 -78 
E305211 CM_MW1-DP 6/27/2018 7.87 1312 8.2 -145.1 
E305211 CM_MW1-DP 9/19/2018 7.88 1210 6.2 -138.8 
E305211 CM_MW1-DP 11/21/2018 7.77 1358 4.4 158.8 
E305212 CM_MW1-OB 3/22/2018 7.28 1067 2.4 93.6 
E305212 CM_MW1-OB 6/27/2018 7.2 557.4 11.2 123 
E305212 CM_MW1-OB 9/19/2018 7.27 1392 9.37 140.3 
E305212 CM_MW1-OB 11/21/2018 7.11 1536 4.4 171.1 
E305213 CM_MW1-SH 3/22/2018 8.07 1177 3.06 -88.7 
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EMS ID Site ID Date pH 
Specific 

Conductivity 
(μS/cm) 

Temperature 
(°C) 

ORP (mV) 

E305213 CM_MW1-SH 6/27/2018 7.91 1028 8.1 -166.3 
E305213 CM_MW1-SH 9/19/2018 7.99 1048 6.9 -166.1 
E305213 CM_MW1-SH 11/21/2018 8.27 1175 4.2 -122.9 
E305214 CM_MW2-SH 3/27/2018 6.98 1214 2.39 103.5 
E305214 CM_MW2-SH 6/25/2018 7.24 1309 8.5 70.1 
E305214 CM_MW2-SH 9/18/2018 6.94 1300 10.7 168.4 
E305214 CM_MW2-SH 11/15/2018 6.72 1240 4.6 191.3 
E305215 CM_MW3-DP 3/27/2018 8.27 2836 2.57 -82.3 
E305215 CM_MW3-DP 6/25/2018 8.43 2710 8.9 -155.9 
E305215 CM_MW3-DP 9/20/2018 8.36 2777 4.4 -154.7 
E305215 CM_MW3-DP 11/15/2018 8.39 2794 3.2 30.8 
E305216 CM_MW3-SH 3/27/2018 7.72 326 2.1 106.3 
E305216 CM_MW3-SH 6/25/2018 7.86 333.6 9.2 49 
E305216 CM_MW3-SH 9/20/2018 7.84 324 4.55 60.5 
E305216 CM_MW3-SH 11/15/2018 7.55 337.8 4 174.2 
E305217 CM_MW4-DP 6/19/2018 8.25 2213 10 54 
E305217 CM_MW4-DP 9/5/2018 8.17 2679 11.3 38.8 
E305217 CM_MW4-DP 11/21/2018 8.05 2776 4.3 162.3 
E305218 CM_MW4-SH 6/19/2018 8.16 1331 8.8 47 
E305218 CM_MW4-SH 9/5/2018 8.15 1382 11.9 35 
E305218 CM_MW4-SH 11/14/2018 7.9 1761 4.2 -79.4 
E305219 CM_MW5-DP 3/21/2018 7.46 804 5.4 -73.5 
E305219 CM_MW5-DP 6/19/2018 7.43 782 7.4 -87 
E305219 CM_MW5-DP 9/20/2018 7.55 759 6.12 -70.7 
E305219 CM_MW5-DP 11/14/2018 7.21 808 5.5 -110 
E305220 CM_MW5-SH 3/21/2018 7.31 1308 5.2 14.7 
E305220 CM_MW5-SH 6/19/2018 7.47 714.8 6.6 125.4 
E305220 CM_MW5-SH 9/20/2018 7.32 1150 6.6 132.7 
E305220 CM_MW5-SH 11/14/2018 7.05 1377 6.9 181.3 
E307165 CM_MW6-DP 3/22/2018 8.38 1366 1.9 -141.4 
E307165 CM_MW6-DP 6/18/2018 8.22 1308 7.8 119.9 
E307165 CM_MW6-DP 9/17/2018 7.85 1288 8.7 -51.9 
E307165 CM_MW6-DP 11/20/2018 8.02 1333 4.3 -39.7 



SRK Consulting 
2018 Site Specific Groundwater Monitoring Annual Report Page 36 

MSS/ROB/DCM 1CT017.215_2018_CMO_Annual_Review_20190322.docx March 2019 

EMS ID Site ID Date pH 
Specific 

Conductivity 
(μS/cm) 

Temperature 
(°C) 

ORP (mV) 

E307166 CM_MW6-SH 3/22/2018 8.02 457 3.04 41.1 
E307166 CM_MW6-SH 6/18/2018 8.06 446.5 7.6 -76.8 
E307166 CM_MW6-SH 9/17/2018 7.91 446.2 7 -62.7 
E307166 CM_MW6-SH 11/20/2018 7.88 446.3 4.7 -92.1 
E307167 CM_MW7-DP 3/26/2018 6.97 2261 5.5 228.9 
E307167 CM_MW7-DP 6/21/2018 7.12 2162 12.7 135.2 
E307167 CM_MW7-DP 9/5/2018 7.14 2174 14.3 75.1 
E307167 CM_MW7-DP 11/21/2018 6.9 2277 6.4 210.4 
E307168 CM_MW7-SH 3/26/2018 7.38 798 6.7 -5.1 
E307168 CM_MW7-SH 6/21/2018 7.45 1268 15.1 -73.7 
E307168 CM_MW7-SH 9/5/2018 7.56 850 14 -35.6 
E307168 CM_MW7-SH 11/21/2018 7.22 795 5.8 -48.4 
E307169 CM_MW8 3/26/2018 7.49 670.8 5.5 198.6 
E307169 CM_MW8 6/21/2018 7.44 738 11.7 27.1 
E307169 CM_MW8 9/5/2018 7.79 672 11.9 112 
E307169 CM_MW8 11/21/2018 7.34 658.2 6.2 -36.9 

 

4.2.2 Lab Measured Parameters 

The groundwater sampling locations are shown in Figure 1. CMO’s groundwater data was 
compared to the BC CSR water quality standards for aquatic life (AL), drinking water (DW), 
livestock (LW), and irrigation (IW). In 2018, 81 results were elevated above at least one of the 
CSR standards (Table 11). Seven results were elevated above secondary screening criteria 
(Table 12), including two for nitrate and five for sulphate. Note that the two results for nitrate did 
not exceed any CSR standards, as they are all lower than the nitrate limit specified in Permit 
107517. 

The reduction in the drinking water guideline for lithium from 730 to 8 μ/L results in some samples 
failing to meet this criterion. Of 58 samples, only 5 are below this guideline (four from CM_MW7-
SH (all quarters) and one from CM_MW3-SH (Q2)).  

Time series plots for the COIs and the parameters elevated above the BC CSR water quality 
guidelines and/or secondary guidelines, either in 2018 or previous years, are presented in the 
subsequent subsections 
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Table 11: Summary of Primary Screening Exceedances 

Parameter Unit 
Range of Detectable 

Concentrations 

CSR  
AL 

Standard 

# of 
Samples 

 > AL 

CSR DW 
Standard 

# of 
Samples 

 > DW 

CSR IW  
Standard 

# of 
Samples 

 > IW 

CSR LW 
Standard 

# of 
Samples 

 > LW 

Barium mg/L 0.0127 - 10.6 10 2/8 1 8/8 - 8/8 - 8/8 
Boron mg/L 0.019 - 0.534 12 0/1 5 0/1 0.5 0/1 5 0/1 
Cobalt mg/L 0.0001 - 0.00204 0.04 0/2 0.001 2/2 0.05 2/2 1 2/2 
Lithium mg/L 0.0067 - 1.29 - 0/53 0.008 53/53 2.5 0/53 5 0/53 
Manganese mg/L 1.19 - 135 - 0/9 1.5 0/9 0.2 0/9 - 0/9 
Molybdenum mg/L 0.00013 - 0.0634 10 0/4 0.25 0/4 0.01 0/4 0.05 0/4 
Selenium ug/L 0.05 - 11 20 0/2 10 2/2 20 2/2 30 2/2 
Sodium mg/L 4.02 - 689 #N/A 0/18 200 18/18 - 18/18 - 18/18 
Strontium mg/L 0.208 - 5.51 - 0/4 2.5 4/4 - 4/4 - 4/4 
Zinc mg/L 0.001 - 0.194 - 4/4 3 0/4 5 0/4 2 0/4 
Chloride mg/L 1.38 - 811 1500 0/20 250 7/20 100 7/20 600 7/20 
Fluoride mg/L 0.063 - 1.55 - 0/4 1.5 3/4 1 3/4 1 3/4 
Sulphate mg/L 0.45 - 1210 - 0/5 500 5/5 - 0/5 1000 4/5 
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Table 12: Summary of Secondary Screening Exceedances  

Date EMS ID Location 
Code Parameter Result Unit Criteria 

Value Criteria 

3/26/2018 E307167 CM_MW7-DP Nitrate 6.18 mg/L 5 Permit 107517 
6/21/2018 E307167 CM_MW7-DP Nitrate 7.22 mg/L 5 Permit 107517 
11/14/2018 E305220 CM_MW5-SH Sulphate 516 mg/L 500 Permit 107517 
3/26/2018 E307167 CM_MW7-DP Sulphate 1120 mg/L 500 Permit 107517 
6/21/2018 E307167 CM_MW7-DP Sulphate 1210 mg/L 500 Permit 107517 
9/5/2018 E307167 CM_MW7-DP Sulphate 1060 mg/L 500 Permit 107517 
11/21/2018 E307167 CM_MW7-DP Sulphate 1020 mg/L 500 Permit 107517 

 

Cadmium 

Cadmium data are presented in Figure 15. All results were below CSR standards. Cadmium 
results in both CM_MW7-SH and CM_MW7-DP have dropped since 2017. Other than this, no 
significant deviations from previous years are observed in 2018. 

 
Figure 15: Dissolved Cadmium Concentrations  
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Appendix II-6: Quality Assurance/Quality 
Control (QA/QC)  
SNC-Lavalin received field and chemistry data from the Site Specific Groundwater Monitoring 
Programs (SSGMPs) for wells relevant to the Regional Groundwater Monitoring Program (RGMP) 
including supplemental wells utilized in this RGMP (including both manual and level logger groundwater 
levels, top of casing information, field measurements and laboratory analytical results, where 
applicable). SNC-Lavalin has relied on data and information provided by Teck and, as such, has 
assumed that the information provided is both complete and accurate. Interpretations and conclusions 
within this report are made with the assumption that data collection was performed in accordance with 
Permit 107517, the British Columbia Field Sampling Manual1, and Teck’s Standard Practice and 
Procedures (SP&P). 

The QA/QC assessment completed for the relevant SSGMP wells included shipping and handling 
issues, summarized results of relative percent differences (RPDs) from duplicate samples, and any 
detection of analytes in field blanks. Results of the QA/QC program are summarized in the following 
sections. 

Shipping and Handling Issues 
A summary of shipping and handling issues is provided in Table II-1 below. 

Table II-1: Summary of Shipping and Handling Issues  

Operation Well ID Q Issue Rationale 

Samples were not received by the laboratory on time 

GHO 

GH_GA-MW-1 1 

The 72 hour hold-
time for turbidity, 
dissolved 
orthophosphate, 
nitrate, and nitrite 
was exceeded. 

Samples were shipped to the Burnaby 
laboratory and were received three days 
after sampling. As a result the laboratory 
was unable to complete the analysis on 
time. 

GH_GA-MW-2 
GH_GA-MW-4 

1 
The 72 hour hold-
time for nitrate and 
nitrite was exceeded.  

Samples were received two days after 
sampling, and as a result, the laboratory 
was unable to complete the analyses 
within the required hold-time. 

GH_GA-MW-3 
GH_GWB3 (field 

blank) 
1 

The 72 hour hold-
time for turbidity, 
dissolved 
orthophosphate, 
nitrate and nitrite 
was exceeded.  

Samples were received six days after 
sampling and, as a result, the samples had 
already exceeded their required hold-
times. 

                                                           
1 Clark, M.J.R. (editor). 2013. British Columbia Field Sampling Manual. Water, Air and Climate Change Branch, Ministry of 

Water, Land and Air Protection, Victoria, BC, Canada. 312 pp. 
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Table II-1 (Cont’d):  Summary of Shipping and Handling Issues  

Operation Well ID Q Issue Rationale 

Samples were received by the laboratory on time 

FRO 

FR_GH_WELL4 2 

Total phosphorus 
hold-time was 
exceeded by 28 days 
prior to analysis. 

Samples were received two days after 
sampling. The laboratory failed to complete 
analysis within the hold time and was 
completed on day 29. 

FR_09-01-A 
FR_09-01-B 

FR_GH_WELL4 
3 

Nitrate and nitrite 
hold-time was 
exceeded by one 
day prior to analysis, 
except for 
FR_GH_WELL4, 
which was re-
analyzed on day 
fourteen. 

The laboratory conducted the initial testing 
within the hold-time; however, failed to 
complete the re-analysis or dilution within 
the recommended hold-time, but initial 
testing was conducted within hold time. 
The samples arrived one day after 
sampling (i.e., within hold time). The 
laboratory failed to complete subsequent 
analyses within the three day hold time and 
re-analyses were completed on day four 
for all but nitrate in FR_GH_WELL4 which 
was re-analysed on day fourteen. 

GHO 

GH_MW-PC 2 

Total phosphorus 
hold-time was 
exceeded by one 
day prior to analysis. 

Laboratory failed to complete analysis 
within hold time. Due to overcapacity at the 
Calgary location, the laboratory sublet the 
analysis to the Edmonton Laboratory. 

GH_MW-PC and 
duplicate 

GH_LRP1 (field 
blank) 

3 

Nitrate and nitrite 
hold-time was 
exceeded by one 
day prior to analysis. 

Laboratory failed to complete analysis 
within hold time. Due to instrument issues, 
the laboratory sublet the analysis to the 
Burnaby Laboratory in August 2018. 

GH_MW-PC  4 

Dissolved 
orthophosphate hold-
time was exceeded 
by one day prior to 
analysis. 

The laboratory conducted the initial testing 
within the hold-time; however, failed to 
complete the re-analysis or dilution within 
the recommended hold-time. 

GH_GA-MW-1 
GH_GA-MW-4 

3 

Nitrate and nitrite 
hold-time was 
exceeded by one 
day prior to analysis. 

Laboratory failed to complete analysis 
within hold time. Due to instrument issues, 
the laboratory sublet the analysis to the 
Burnaby Laboratory in August 2018. 

LCO 
LC_PIZDC1307 
LC_PIZD1308 

3 

Nitrate and nitrite 
hold-time was 
exceeded by 8 and 9 
days, respectively, 
prior to analysis. 

Laboratory failed to complete analysis 
within hold time. Due to instrument issues, 
the laboratory sublet the analysis to the 
Burnaby Laboratory in August 2018. 

EVO 

EV_MC7GW (trip 
blank) 4 

Nitrate and nitrite 
hold times were 
exceeded by six 
days prior to 
analysis. 

The laboratory conducted the initial testing 
within the hold-time; however, failed to 
complete the re-analysis or dilution within 
the recommended hold-time. 

EV_MCgwS 
EV_MCgwD 

3 

Alkalinity hold-time 
was exceeded by 
seven days prior to 
analysis. 

The laboratory conducted the initial testing 
within the hold-time; however, failed to 
complete the re-analysis or dilution within 
the recommended hold-time. 
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Table II-1 (Cont’d):  Summary of Shipping and Handling Issues  

Operation Well ID Q Issue Rationale 

Samples were received by the laboratory on time 

CMO 

CM_MW3-SH 
duplicate 

CM_NNT_WS 
(field blank) 

CM_TRP_WS 
(trip blank) 

2 

Total phosphorus 
hold-time was 
exceeded by 28 days 
prior to analysis. 

Samples were received one day after 
sampling. The laboratory failed to complete 
the analysis within the hold time and was 
completed on day 29. 

FRO, GHO, LCO, EVO, and CMO denotes Fording River Operations, Greenhills Operations, Line Creek 
Operations, Elkview Operations, and Coal Mountain Operations, respectively. 

All laboratory measured pH and oxidation-reduction potential (ORP) exceeded a hold time of 
15 minutes. These measurements are collected in the field provide a reliable measurement. The hold 
time exceedances are not expected to influence the interpretation of the data; which are discussed in detail 
where relevant in Section 4 of the report. 

Results from 2018 for these parameters were similar to historical results; therefore, exceedances of hold 
times were not identified as an issue. Furthermore, with the exception of nitrate in select samples, 
concentrations of these parameters have historically been low in groundwater samples. 

Duplicate Samples 
Duplicate samples were collected at a frequency of at least one per ten samples during sampling events 
to assess the precision of the field sampling methodology and consistency of laboratory analysis. 
Duplicate samples were evaluated by calculation of the RPD of the concentration between the sample 
and duplicate, as follows: 

RPD = (original value - duplicate value)/[(original value + duplicate value)/2] *100 

RPDs are calculated for parameters where at least one of the samples was greater than five times the 
laboratory detection limit (DL); an RPD of less than 20% for metals and inorganics is considered as an 
acceptable level of precision as per the BC Field Sampling Manual2. Teck have a QA/QC program based 
on this manual; where the result is less than five times the DL, the acceptable RPD will be modified as 
follows: 

› RPD of < 20% = Acceptable; 
› RPD of > 20% with results > 5 times the DL = Indicate a possible problem; and 
› RPD of >50% with results > 5 times the DL = Indicates a definite problem, most likely contamination 

or lack of sample representativeness. 

Table II-2 below summarizes the number of sample duplicates for wells included in the RGMP and any 
RPDs above acceptable levels (RPD > 50% with results > 5 times the detection limit). 

 

                                                           
2 Clark, M.J.R. (editor). 2013. British Columbia Field Sampling Manual. Water, Air and Climate Change Branch, Ministry of 

Water, Land and Air Protection, Victoria, BC, Canada. 312 pp 
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Table II-2: Summary of Duplicate Sample Results above Acceptable Levels 

Operation 
Number of 

Duplicates Included 
in the RGMP 

Summary of RPDs above Acceptable Levels 

FRO 1 All RPDs were considered acceptable. 
GHO 1 All RPDs were considered acceptable. 
LCO 1 All RPDs were considered acceptable. 

EVO 5 RPD value above acceptable level for laboratory measured turbidity at 
EV_OCgw (Q2). 

CMO 7 

RPD value above acceptable level for sulphate (100%) at  
CM-MW3-DP (Q2). 
RPD value above acceptable level for total phosphorus (as P) (122%) 
at CM_MW1-SH (Q4). 

The RPD above the acceptable level for turbidity is not expected to influence results as turbidity can 
differ significantly between the sample and its duplicate. This parameter is prone to high variability 
because they are measures of suspended particles, which are dependent on turbulence and mixing at 
the time of sample collection. In addition, no applicable primary screening criteria exists for this 
parameter. Concentrations of sulphate at CM_MW3-DP have historically been less than the applicable 
primary screening criteria. In Q2, the concentration of sulphate at this well remained low, consistent 
with historical results. Overall, these results indicate low variability in constituent concentrations from 
sampling and handling 

Field Blanks 
Teck’s standard practice for collecting field blank samples is to open a designated field blank sample 
bottle pre-filled with ultra-pure de-ionized (DI) water and preservative (where applicable) at the 
sampling site during regular sample collection. Field blanks provide information on contamination 
resulting from the handling technique and atmospheric contamination. In 2018, 15 field blanks were 
collected (three in Q1, four in each of Q2, Q3, and Q4). A summary of field blank sample results above 
the DLs is provided in Table II-3. 

Table II-3: Summary of Field Blank Samples with Parameters above Detection Limit 

Operation Associated 
Well Quarter Parameter Above Detection 

Limit Value Detection 
Limit 

FRO FR_09-01B Q4 Ammonia as N 616 µg/L 5 µg/L 

GHO GH_MW-PC Q3 
Total kjeldahl nitrogen (TKN) 0.319 mg/L 0.05 mg/L 

Ammonia as N 271 µg/L 5 µg/L 
Dissolved orthophosphate 0.0011 mg/L 0.0010 mg/L 

LCO LC_PIZP1101 Q2 
TKN 0.198 mg/L 0.05 mg/L 

Ammonia as N 340 µg/L 5 µg/L 
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Table II-3 (Cont’d):  Summary of Field Blank Samples with Parameters above Detection Limit 

Operation Associated 
Well Quarter Parameter Above Detection 

Limit Value Detection 
Limit 

EVO 
EV_OCgw 

Q1 
Total alkalinity 1 mg/L 1 mg/L 
Ammonia as N 8.4 µg/L 5 µg/L 
Dissolved iron 15 µg/L 10 µg/L 

Q2 
Turbidity 0.29 NTU 0.10 NTU 

Dissolved zinc 1.1 µg/L 10 µg/L 

Q3 

Total alkalinity 1.0 mg/L 1.0 mg/L 
Ammonia as N 7.3 µg/L 5 µg/L 

TKN 0.083 mg/L 0.05 mg/L 
Nitrate as N 0.0067 mg/L 0.005 mg/L 

Q4 

Ammonia as N 28.5 µg/L 5 µg/L 
TKN 0.052 mg/L 0.05 mg/L 

Dissolved ortho-phosphate 0.0014 mg/L 0.001 mg/L 
Total phosphorus as P 0.0029 mg/L 0.002 mg/L 

Dissolved barium 0.14 µg/L 0.10 µg/L 

EV_BCgw Q1 
Turbidity 0.18 NTU 0.10 NTU 

Dissolved barium 0.077 µg/L 0.10 µg/L 

CMO 

CM-MW1-OB Q3 

Turbidity 0.13 NTU 0.10 NTU 
Ammonia as N 26.8 µg/L 5 µg/L 

Dissolved chromium 0.23 µg/L 0.10 µg/L 
Dissolved lead 0.472 µg/L 0.050 µg/L 

CM-MW1-SH Q1 
Ammonia as N 8.1 µg/L 5 µg/L 

Dissolved barium 0.050 µg/L 0.10 µg/L 

CM-MW1-DP Q2 
TKN 0.698 mg/L 0.05 mg/L 

Dissolved manganese 0.12 µg/L 0.10 µg/L 

CM_MW3-SH Q3 

Turbidity 0.23 NTU 0.10 NTU 
Ammonia as N 15.0 µg/L 5 µg/L 

Dissolved aluminum 18.6 µg/L 3.0 µg/L 
Dissolved antimony 0.19 µg/L 0.10 µg/L 
Dissolved barium 0.83 µg/L 0.10 µg/L 
Dissolved cadmium 0.0084 µg/L 0.0050 µg/L 
Dissolved calcium 0.193 mg/L 0.050 mg/L 

Dissolved iron 21 µg/L 10 µg/L 
Dissolved lead 4.69 µg/L 0.050 µg/L 

Dissolved manganese 1.61 µg/L 0.10 µg/L 
Dissolved sodium 0.110 mg/L 0.050 mg/L 

Dissolved strontium 0.66 µg/L 0.20 µg/L 
Dissolved tin 0.38 µg/L 0.10 µg/L 

Dissolved zinc 4.2 µg/L 3.0 µg/L 
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Table II-3 (Cont’d):  Summary of Field Blank Samples with Parameters above Detection Limit 

Operation Associated 
Well Quarter Parameter Above Detection 

Limit Value Detection 
Limit 

CMO 
(cont’d) CM_MW3-DP 

Q2 Ammonia as N 7.3 µg/L 5 µg/L 

Q4 

Hardness 164 mg/L 0.50 mg/L 
Turbidity 0.17 NTU 0.10 NTU 

Ammonia as N 16.1 µg/L 5 µg/L 
Dissolved barium 82.2 µg/L 0.10 µg/L 

Dissolved boron 21 µg/L 10 µg/L 
Dissolved cadmium 0.0087 µg/L 0.0050 µg/L 
Dissolved calcium 46.8 mg/L 0.050 mg/L 
Dissolved chromium 0.27 µg/L 0.10 µg/L 

Dissolved copper 1.84 µg/L 0.50 µg/L 
Dissolved lead 0.285 µg/L 0.050 µg/L 

Dissolved lithium 7.9 µg/L 1.0 µg/L 
Dissolved magnesium 11.6 µg/L 0.10 µg/L 
Dissolved manganese 11.2 µg/L 0.10 µg/L 

Dissolved molybdenum 0.983 µg/L 0.050 µg/L 
Dissolved potassium 0.694 µg/L 0.050 µg/L 

Dissolved selenium 0.186 µg/L 0.050 µg/L 
Dissolved sodium 3.96 µg/L 0.050 µg/L 

Dissolved strontium 289 µg/L 0.20 µg/L 
Dissolved uranium 0.210 µg/L 0.010 µg/L 

Dissolved zinc 28.2 µg/L 1.0 µg/L 
BOLD – Parameter concentration is greater than five times the analytical detection limit.  

Fourteen of the 15 field blanks contained detectable parameters in 2018; however, only eight of these 
wells contained concentrations of select parameters greater than five times the associated DL 
(i.e., the reliable detection limit). Several measureable dissolved ions were measured in field blanks 
collected from CM_MW3-SH and CM_MW3-DP. The presence of measureable concentrations in these 
samples is indicative of contamination during the field procedure with detectable turbidity indicating 
sediment contaminated the sample (i.e., filter breakthrough).  

The remaining six sample locations had measureable concentrations of ammonia as N, TKN, and/or 
dissolved lead. Overall, detectable concentrations of ammonia, TKN, and dissolved lead in select field 
blanks were also greater than measured values in groundwater at the corresponding sampling 
locations. Similar detections were measured in unopened trip blanks (see sub-section below) and in some 
instances where concentrations were greater than measured values in groundwater at the corresponding 
sampling locations. In addition, similar detectable parameters in field and trip blanks from groundwater 
monitoring were reported in 2017. SNC-Lavalin contacted the laboratory to determine the source(s) of 
parameters above the DLs. Although the field blanks could not be re-analyzed due to hold-time 
exceedances, the laboratory provided the results of ultra-pure de-ionized (DI) water for select months in 
2018; however, concentrations of these parameters were not detected. The laboratory investigated 
possible sources of parameters above DLs including review of the quality control and method blanks from 
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the specific analysis batches, source material used for preservatives, and previous instances of confirmed 
contamination of sample containers. Based on the laboratory investigation, concentrations of parameters 
above the DL in field blanks were not sourced from the laboratory. There is a possibility that the 
detectable concentrations of select parameters are due to low level introduction of these parameters in 
the field or in shipping and handling. It is noted that all concentrations measured in field blanks are 
below the lowest applicable groundwater standard and the detectable concentrations of parameters 
are not considered to be a concern for data reliability. 

Trip Blanks 
Standard practice for trip blanks consists of ordering bottles with ultra-pure DI water and preservative 
(where applicable) from the lab, which are kept in a dedicated cooler and are unopened throughout the 
sampling event. Trip blanks are meant to detect widespread contamination from the container and 
preservative during transport and storage. Trip blanks accompany each sampling event and the 
analytical results of the trip blanks are assessed for possible contamination. In 2018, the collection of 
eight trip blanks (four in Q1, two in Q2, one in Q3, one in Q4) coincided with sampling of RGMP wells. 
All parameters on the RGMP analyte list were analyzed with the exception of dissolved organic carbon 
(DOC) at LCO (Q1) and EVO (Q1, Q3 and Q4), and dissolved metals at LCO (Q1 and Q2) and EVO 
(Q2 through Q4). A summary of trip blank sample results above the DLs is provided in Table II-4. 

Table II-4: Summary of Trip Blank Sample Results with Parameters above Detection Limit 

Operation Quarter Date Parameter Above 
Detection Limit Value Detection 

Limit 

FRO Collection of trip blanks did not coincide SSGMP well sample collections associated with the 
RGMP. 

GHO No trip blanks were collected as part of the 2018 monitoring program. 

LCO 

Q1 March 20 Ammonia as N 6.8 µg/L 5 µg/L 

Q2 June 19 
Ammonia as N 232 µg/L 5 µg/L 

TKN 0.083 mg/L 0.05 mg/L 
Dissolved ortho-phosphate 0.0022 µg/L 0.0010 µg/L 

EVO 

Q1 
February 15 

Ammonia as N 25.2 µg/L 5 µg/L 
Dissolved Iron 12 µg/L 10 µg/L 

Dissolved Manganese 11 µg/L 0.10 µg/L 
February 21 Ammonia as N 21.3 µg/L 5 µg/L 

Q2 May 15 
Ammonia as N 8.1 µg/L 5 µg/L 

Dissolved mercury 0.00091 µg/L 0.0050 µg/L 

Q3 August 20 
Ammonia as N 94.1 µg/L 5 µg/L 

TKN 0.103 mg/L 0.05 mg/L 

Q4 October 17 

Ammonia as N 17.1 µg/L 5 µg/L 
TKN 0.102 mg/L 0.05 mg/L 

Dissolved ortho-phosphate 0.0011 µg/L 0.0010 µg/L 
Total phosphorus as P 0.0026 µg/L 0.0010 µg/L 

CMO No trip blanks were collected as part of the 2018 monitoring program. 
BOLD – Parameter concentration is greater than five times the analytical detection limit.  
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The detectable concentrations in trip blanks are similar to the results for the field blanks, ammonia as 
N and dissolved manganese higher than concentrations in the field blanks or groundwater samples 
collected at the corresponding locations. As indicated in the previous sub-section, the laboratory 
investigations did not identify the source(s) of parameters measured above the DLs from the laboratory. 
Overall, the detectable concentrations of parameters are not considered to affect the reliability of 
the data.  

Laboratory QA/QC 
The detailed results of laboratory QA/QC are included in Certificates of Analysis reported in the 
respective 2018 SSGMP Reports3,4,5,6,7. The Quality Control Reports noted the following for some 
samples: 

› Matrix Spike recovery could not be accurately calculated for some constituents due to high analyte 
background in sample; 

› DLs were raised due to dilution required due to high concentration of test analyte(s), analyte was 
detected at a comparable level in the method blank, high dissolved solids/electrical conductivity, or 
sample matrix effects (e.g., chemical interference, colour, turbidity); 

› TKN results were likely biased low due to nitrate interference. Nitrate-N is > 10x TKN; 
› Method blank exceeded ALS data quality objectives (DQO). Limits of reporting were adjusted for 

samples with positive hits below 5x blank level; 
› DLs were adjusted for required dilution; 
› Reported result was verified by repeat analysis; 
› Result confirmed after data review; 
› Lab control sample recovery was above ALS DQO. Non-detected sample results are considered 

reliable. Other results, it reported, have been qualified; 
› Analytical hold-time was exceeded; 
› Dissolved concentrations exceeds total. Results were confirmed by re-analysis; 
› Hold-time was exceeded for re-analysis or dilution, but the initial testing was conducted within the 

hold time; and 
› DQO was marginally exceeded (by < 10% absolute) for < 10 % of analytes in a Multi-Element Scan 

/ Multi-Parameter Scan (considered acceptable as per Canadian Council of Ministers of the 
Environment [CCME]). 

These notes are not unusual for these analyses and the results of the laboratory QA/QC were 
considered to be acceptable for the purpose of this assessment. 

                                                           
3 Golder Associates Ltd., 2019. Site Specific Groundwater Monitoring: 2018 Annual Report, Teck Coal Limited – Line Creek 

Operations. Report prepared for Teck Coal Ltd., dated March 2019. 
4 SNC-Lavalin Inc., 2019. 2018 Site-Specific Groundwater Monitoring Report, Fording River Operations. Report prepared for 

Teck Coal Ltd., dated March 28, 2019. 
5 SNC-Lavalin Inc., 2019. 2018 Site-Specific Groundwater Monitoring Report, Greenhills Operations. Report prepared for 

Teck Coal Ltd., dated March 28, 2019. 
6 SNC-Lavalin Inc., 2019. 2018 Site-Specific Groundwater Monitoring Report, Elkview Operations. Report prepared for 

Teck Coal Ltd., dated March 28, 2019. 
7 SRK Consulting Inc., 2019. 2018 Site Specific Groundwater Monitoring Annual Report: Coal Mountain Operations. Report 

prepared for Teck Coal Ltd., dated March 2019. 
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In addition to the results above, ALS reported that the dissolved concentration of dissolved manganese 
(0.00363 mg/L) and selenium (1.61 µg/L) concentrations in groundwater from GH_MW-RLP-1D (Q2) 
exceeded total concentrations for the field-filtered sample. This suggests metallic contaminants may 
have been introduced to dissolved sample during field filtration for this sample. The qualifier suggests 
that concentrations of these parameters are interpreted to be biased high. These concentrations 
measured at GH_MW-RLP-1D in Q2 were at least one magnitude lower than the applicable criteria and 
are considered acceptable for reporting purposes. 

No vial for dissolved mercury analysis was submitted for CM_MW1-OB (Q4) and water from the routine 
bottle was filtered and preserved in the laboratory in order to measure mercury. 

The Certificate of Analyses (COAs) for samples from GH_MW-RLP-1D (Q4), LCO_PIZDC1307 (Q3 and 
Q4), LCO_PIZDC108 (Q3 and Q4), and LCO_PIZP1101 (Q3 and Q4), indicate that these samples were 
filtered and preserved for dissolved metals and DOC in the laboratory approximately 3 to 5 days after 
sampling, which is within the required holds times for laboratory filtering (within 6 to 10 days of sampling) 
and preservation (within 14 days of sampling). Due to the potential of precipitation, a potential does exist 
that concentrations of dissolved metals are biased low; therefore it is best practice to filter and preserve 
samples in the field. It is noted that concentrations of dissolved metals and DOC in these samples were 
consistent with historical results and as such this practice did not affect the interpretation. 

A review of the QA portion of the laboratory analytical reports did not identify any additional QA/QC 
issues. 

QA/QC Summary 
QA/QC data relating to the RGMP and reported in the SSGMPs were considered acceptable. A 
summary of the QA/QC results is as follows.  

› Hold time exceedances, RPDs above acceptable levels and samples that samples that were lab 
filtered are not expected to influence interpretation of results; 

› RPDs above acceptable levels are not expected to influence the interpretation of results; 
› Detectable concentrations were measured in field and trip blank samples, but were not considered 

to affect the reliability of results; 
› Metallic contaminants potentially introduced into the dissolved sample at GH_MW-RLP-1D in Q2 

(GHO) may have biased the concentrations for dissolved manganese and selenium high. This is 
not considered to affect the reliability of the results, as the concentrations remained more than one 
magnitude less than the applicable criteria. In addition, metallic contaminants may have also been 
introduced during sample collection at CMO in Q3 and Q4 (as evidenced by detectable dissolved 
metals in the field blank). Concentrations of CI at CMO wells during these quarters remained less 
than the applicable criteria;  

› Results from samples that were lab filtered and preserved rather than in the field are not considered 
to affect the reliability of the results;  

› Several parameters (including dissolved metals suite) were not collected in trip blanks at EVO and 
LCO; and 

› Trip blanks were not collected during any of the quarters in 2018 at GHO and CMO. 

SNC-Lavalin recommends adding trip blanks to GHO and CMO sampling programs and continuing to 
use trip and field blanks at FRO, LCO and EVO. All analytes listed required in the RGMP should be 
analyzed for in trip and field blanks so that results can be monitored for the possibility of introduction of 
parameters in the field. In addition, SNC-Lavalin recommends GHO and CMO review their methodology 
to reduce the potential for cross-contamination sampling procedures. 
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Report 1 - Detailed Well Record 

Well Tag Number: 85223

Owner: ELK VALLEY COAL - GREENHILLS OPERATION

Address: 

Area: GREENHILLS

WELL LOCATION:

 Land District 

District Lot: 4588 Plan: 11279 Lot: 1

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: 

BCGS Number (NAD 83):  Well: 5

Class of Well: 

Subclass of Well: 

Orientation of Well: 

Status of Well: 

Well Use: 

Observation Well Number: 

Observation Well Status: 

Construction Method: 

Diameter: 10.75 inches

Casing drive shoe:   

Well Depth: 117 feet

Elevation:       feet (ASL)

Final Casing Stick Up:  inches

Well Cap Type: 

Bedrock Depth: 117 feet

Lithology Info Flag: Y

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: Y

Site Info Details: 

Other Info Flag: 

Other Info Details: 

Construction Date: 1992-06-29 00:00:00

Driller: 

Well Identification Plate Number: 15802

Plate Attached By: KIMBERLY RASMUSSEN

Where Plate Attached: WELL CASING

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:       (Driller's Estimate) 

Development Method: 

Pump Test Info Flag: N

Artesian Flow:      UNKNOWN YIELD

Artesian Pressure (ft): 

Static Level: 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: N

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): N

Water Utility: N

Water Supply System Name: GREENHILLS WATER SUPPLY SYSTEM

Water Supply System Well Name: WELL 9

SURFACE SEAL:

Flag: Y

Material: 

Method: 

Depth (ft): 88 feet 

Thickness (in): 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 

Screen from to feet Type Slot Size

88 119 .25

null null .12

Casing from to feet Diameter Material Drive Shoe

0 88 10.75 Other null

GENERAL REMARKS:

LITHOLOGY INFORMATION:

From     0 to  19.7 Ft.   GRAVELY CLAY    0 nothing entered  

From  19.7 to  21.4 Ft.   GRAVELY CLAY    0 nothing entered  

From  21.4 to    43 Ft.   GRAVELY CLAY COLLUVIUM    0 nothing entered  

From    43 to    65 Ft.   SILTY CLAY - LACUSTRINE    0 nothing entered  

From    65 to    70 Ft.   GRAVEL- DIRTY - WATER    0 nothing entered  

From    70 to 98.43 Ft.   CLEANER GRAVEL    0 nothing entered  

From 98.43 to   118 Ft.   GRAVEL SILTY    0 nothing entered  

From 118.4 to 121.4 Ft.   SANDSTONE AND SHALE    0 nothing entered  

� Return to Main

� Return to Search Options

� Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments. 
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Report 1 - Detailed Well Record 

Well Tag Number: 85218

Owner: ELK VALLEY COAL - GREENHILLS OPERATION

Address: 

Area: GREENHILLS

WELL LOCATION:

 Land District 

District Lot: 4588 Plan: 11279 Lot: 1

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: 

BCGS Number (NAD 83):  Well: 5

Class of Well: 

Subclass of Well: 

Orientation of Well: 

Status of Well: 

Well Use: 

Observation Well Number: 

Observation Well Status: 

Construction Method: 

Diameter: 8" inches

Casing drive shoe:   

Well Depth: 176 feet

Elevation:       feet (ASL)

Final Casing Stick Up:  inches

Well Cap Type: 

Bedrock Depth:  feet

Lithology Info Flag: Y

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: N

Site Info Details: 

Other Info Flag: 

Other Info Details: 

Construction Date: 2001-06-22 00:00:00

Driller: 

Well Identification Plate Number: 15805

Plate Attached By: 

Where Plate Attached: 

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:    50 (Driller's Estimate) 

Development Method: 

Pump Test Info Flag: N

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: N

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): N

Water Utility: N

Water Supply System Name: GREENHILLS WATER SUPPLY SYSTEM

Water Supply System Well Name: WELL 10

SURFACE SEAL:

Flag: N

Material: 

Method: 

Depth (ft): 

Thickness (in): 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 

Screen from to feet Type Slot Size

Casing from to feet Diameter Material Drive Shoe

0 176 null Other null

GENERAL REMARKS:

 WATER QUALITY GUARANTEED BY CONTRACTOR

LITHOLOGY INFORMATION:

From     0 to    58 Ft.   CLAY    0 nothing entered  

From    58 to    78 Ft.   GRAVEL AND BOULDERS    0 nothing entered  

From    78 to   110 Ft.   CLAY AND GRAVEL    0 nothing entered  

From   110 to   176 Ft.   COURSE GRAVEL    0 nothing entered  

� Return to Main

� Return to Search Options

� Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments. 
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Report 1 - Detailed Well Record 

Well Tag Number: 85221

Owner: ELK VALLEY COAL - GREENHILLS OPERATION

Address: 

Area: 

WELL LOCATION:

 Land District 

District Lot: 4588 Plan: 11279 Lot: 1

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: 

BCGS Number (NAD 83):  Well: 7

Class of Well: 

Subclass of Well: 

Orientation of Well: 

Status of Well: 

Well Use: 

Observation Well Number: 

Observation Well Status: 

Construction Method: 

Diameter:  inches

Casing drive shoe:   

Well Depth: 144 feet

Elevation:       feet (ASL)

Final Casing Stick Up:  inches

Well Cap Type: 

Bedrock Depth:  feet

Lithology Info Flag: Y

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: N

Site Info Details: 

Other Info Flag: 

Other Info Details: 

Construction Date: 2001-11-01 00:00:00

Driller: 

Well Identification Plate Number: 15803

Plate Attached By: KIMBERLY RASMUSSEN

Where Plate Attached: WELL CASING

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:   100 (Driller's Estimate) 

Development Method: 

Pump Test Info Flag: N

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 11 feet 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: N

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): N

Water Utility: N

Water Supply System Name: GREENHILLS WATER SUPPLY SYSTEM

Water Supply System Well Name: WELL 15

SURFACE SEAL:

Flag: N

Material: 

Method: 

Depth (ft): 

Thickness (in): 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 

Screen from to feet Type Slot Size

Casing from to feet Diameter Material Drive Shoe

0 144 null Other null

GENERAL REMARKS:

 WATER QUALITY GUARANTEED BY CONTRACTOR

LITHOLOGY INFORMATION:

From     0 to     7 Ft.   FILL    0 nothing entered  

From     7 to    15 Ft.   CLAY AND GRAVEL    0 nothing entered  

From    15 to   125 Ft.   SILTY CLAY    0 nothing entered  

From   125 to   144 Ft.   COARSE GRAVEL AND COBBLE    0 nothing entered  

� Return to Main

� Return to Search Options

� Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments. 
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Report 1 - Detailed Well Record 

Well Tag Number: 94779

Owner: SPARDELL MOBILE HOME PARK LTD

Address: 100 INDUSTRIAL ROAD #1

Area: SPARWOOD

WELL LOCATION:

KOOTENAY Land District 

District Lot: 4588 Plan: 1358 & NEP 64776 Lot: 13 & 1

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: 

BCGS Number (NAD 83): 082G076233 Well: 9

Class of Well: Water supply

Subclass of Well: Domestic

Orientation of Well: Vertical

Status of Well: New

Licence General Status: UNLICENSED

Well Use: Water Supply System

Observation Well Number: 

Observation Well Status: 

Construction Method: 

Diameter:  inches

Casing drive shoe: Y  

Well Depth: 50 feet

Elevation: 3697  feet (ASL)

Final Casing Stick Up: 12 inches

Well Cap Type: BOLT ON

Bedrock Depth:  feet

Lithology Info Flag: Y

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: Y

Site Info Details: 

Other Info Flag: 

Other Info Details: 

Construction Date: 2008-02-28 00:00:00

Driller: Owen's Drilling Ltd.

Well Identification Plate Number: 26287

Plate Attached By: MIKE CALDWELL

Where Plate Attached: TOP OF CASING

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:    30 (Driller's Estimate) U.S. Gallons per Minute

Development Method: Air lifting

Pump Test Info Flag: N

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: N

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 

Water Supply System Well Name: 

SURFACE SEAL:

Flag: Y

Material: Bentonite clay

Method: Poured

Depth (ft): 15 feet 

Thickness (in): 2 inches 

Liner from       To:       feet 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 

Screen from to feet Type Slot Size

46 50 30

Casing from to feet Diameter Material Drive Shoe

0 46 6 Steel Y 
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GENERAL REMARKS:

LITHOLOGY INFORMATION:

From     0 to    15 Ft.  Medium CLAY & TOP SOIL    brown  

From    15 to    30 Ft.  Medium     brown  

From    30 to    45 Ft.  Medium CLAY & GRAVEL    brown  

From    45 to    50 Ft.  Medium  30 U.S. Gallons per Minute  brown  

• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer

The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Appendix IV: Field Methodologies 
Water sample collection and handling was completed by Teck or others in accordance with the 2013 edition 
of the British Columbia Field Sampling Manual1 as required in Permit 107517 and Teck’s Standard 
Practices and Procedures (SP&Ps) for well monitoring, purging, and sampling (TC_GW-01 and TC_GW-
02). The appropriate well-specific methods were used to account for well construction, type, and recharge. 
Specific purging and sampling methodology varied by program and well type, water depth, and well 
recharge. Methodology also depended on well access (e.g., water supply wells that may have restricted 
access) or wells that warranted an alternative method due to construction (e.g., well diameter, depth, 
screen placement). A consistent method was used at each location despite variation between locations. 
SNC-Lavalin reviewed the 2018 SSGMPs for each operation (Golder, 2019; SRK, 2019; SNC-Lavalin, 
2019a, b, c) and any available field sheets. Based on the BC Field Sampling Manual and Teck’s SP&P for 
groundwater monitoring, purging, and sampling, the following was completed. 

› The equipment was prepared and calibrated. If a field measurement was identified out of the 
expected historical ranges from previous sampling events at the monitoring well, calibration of field 
probes was re-confirmed. 

› Prior to sample collection, manual water level measurements (i.e. with a water level tape) were 
measured from each location. 

› In addition to manual monitoring, select wells were continuously monitored with data loggers.  
› Data from the loggers were downloaded each quarter when possible. Prior to sampling or 

deployment of pressure transducers (also referred to as dataloggers) depth-to-water 
measurements were collected. Manual and data logger measurements were collected at 
approximately the same time of day to avoid possible discrepancies in data due to daily fluctuation 
of water table. Data loggers were removed and uploaded following the depth to water 
measurement. After samples were collected the data logger was re-deployed at the same depth. 
Any changes in length of cable used were noted. 

› Pressure transducer data was corrected for atmospheric influences using a barometric logger 
which measures atmospheric pressure. Pressure transducers were deployed below water level and 
both pressure transducers and barometric loggers were deployed below the anticipated frost 
penetration depth to prevent the instrument from freezing. 

› Dedicated tubing was installed in each well and a pump was used to draw water to the surface for 
sample collection. The specific pump type selected for each monitoring well location was 
determined based on well construction, type, and recharge characteristics. Wells were purged three 
well volumes or until field parameters (conductivity, dissolved oxygen, pH, oxidation-reduction 
potential (ORP), and temperature) stabilized after three consecutive readings using a YSI flow 
through cell. Field parameters were recorded once stable, prior to sampling. 

› Following purging, samples were collected at a flow rate of approximately 0.1 L/min using the 
lowest possible setting for the particular pump. (The low-flow rate is intended to minimize the 
disturbance of entrained sediments mixing within the well and is intended to draw water directly 
from the formation around the well.) 

                                                           
1 Clark, M.J.R. (editor). 2013. British Columbia Field Sampling Manual. Water, Air and Climate Change Branch, Ministry of 

Water, Land and Air Protection, Victoria, BC, Canada. 312 pp. 
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Select wells required different methods for sampling including: 

› Supply and domestic wells sampled as part of the RGMP (FR_GH_WELL4, POTW09, POTW10, 
GH_POTW15, GH_POTW17, EV_BRgw, EV_RCgw, EV_WH50gw, EV_HW1, RG_DW-01-03, 
RG_DW-01-07, RG_DW-02-20, RG_DW-03-01, RG_DW-03-04, and RG_DW-07-01) were 
sampled using the following methods: 
- There is limited access to the wellhead at supply wells; therefore, samples were collected from 

a distribution point (i.e. faucet) within the water system or at the sample port at the well head. 
Domestic wells were sampled, where possible, via the sample port used in the initial drinking 
water evaluation or previous sampling event; 

- Prior to collection of samples, the tap or valve at the sample location was opened for a minimum 
of five minutes to purge water through the distribution system. The objective of purging was to 
obtain samples representative of the water source and not a sample influenced by the 
distribution system; and 

- Water quality parameters (pH/electrical conductivity/temperature) were monitored until stable 
readings were obtained. Once the stabilized water quality parameters were recorded, the flow 
was reduced to minimize splashing and samples were collected in laboratory supplied bottles.  

› Monitoring well GH_MW-RLP-1D was sampled in Q3 and Q4 using a Hydrasleeve™ (i.e., no 
purge) due to the depth of the monitoring well (82.5 m bgs); and,  

› Monitoring well CM_MW1-DP was sampled using a Hydrasleeve™ (no purge method) due to the 
well (>30 mbgs). 

› At FRO, wells with depth to water less than 7 m below ground surface (bgs) were purged and 
sampled following low-flow (0.5 L/min) sampling techniques to minimize sediment entrainment. In 
cases where depth to water was approximately 7 m bgs or greater, wells were sampled using 
Waterra tubing fitted with a foot valve. 

Monitoring wells with continuous water level data for at least one quarter in 2018 are listed in Table IV-1 
below: 

Table IV-1: Summary of Monitoring Wells with Data Loggers  
Operation Monitoring Wells 

FRO FR_HMW5 

GHO GH_MW-PC, GH_MW-RLP-1D, GH_GA-MW-1, GH_GA-MW-2, GH_GA-MW-3, and 
GH_GA-MW-4 

LCO LC_PIZDC1307, LC_PIZDC1308, and PIZP1101 

EVO EV_GV3gw, EV_LSgw, EV_OCgw, EV_MCgwS, EV_MCgwD, EV_BCgw, EV_ER1gwS 
and EV_ECgw 
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Sampling Frequency 
Permit 107517 prescribes a minimum quarterly sampling frequency; therefore, the monitoring schedule 
and rationale was as follows: 

› Winter (Q1): Winter sampling to capture when groundwater levels were nearing their lowest and 
recharge to groundwater was minimized due to frozen ground. 

› Spring (Q2): Sampling during the freshet months to capture when groundwater levels and the extent 
of groundwater recharge and discharge were maximized. 

› Summer (Q3): Sampling during the post freshet months to capture when the groundwater levels 
were decreasing. 

› Fall (Q4): Sampling to capture groundwater conditions between the summer and winter sampling 
events. 

Quarterly sampling was recommended for a minimum of one year after well installation to assess 
seasonal variability of groundwater conditions as per the BC ENV’s Water and Air Baseline Monitoring 
Guidance Document for Mine Proponents and Operators2. Monitoring frequency is reviewed on an 
annual basis to assess adequacy to address the seasonal variability and whether the frequency should 
be reduced if little to no variability is observed. 

Analyte List 
Based on the 2015 RGMP and the 2017 RGMP Updates, groundwater was analyzed for select 
constituents based on the core list of general water quality analytes provided in Table 2 of the 
BC ENV’s2 Water and Air Baseline Monitoring Guidance Document for Mine Proponents and Operators 
and Permit 107517 Table 25.  Minimum detection limits for each parameter will be suitable for 
comparison to the applicable standards and/or guidelines.  

Analytes measured included: physical parameters (pH, hardness as CaCO3, specific conductance, 
TSS, TDS, turbidity, alkalinity [total as CaCO3], ammonia as N); major anions (chloride, fluoride, 
bromide and sulphate); nutrients (nitrate-nitrogen, nitrite-nitrogen, TKN, ortho phosphorus, total 
phosphorus); organics (total and dissolved organic carbon); and dissolved metals.  

Analyses for dissolved metals are specified in the RGMP to prevent misrepresentation of the mobile 
concentrations of constituents due to increased turbidity, which may occur as a result of sampling 
techniques, well construction, and/or geological formation (i.e., clay or silt bearing formations). For 
metals, the dissolved (i.e., filtered samples) component provides the best representation of 
groundwater transport. Approval for removal of total metals from all of Teck’s groundwater sampling 
programs was received via email to Teck from ENV on November 3, 2016. 

                                                           
2 BC Ministry of Environment. 2016. Technical Guidance 6: Water and Air Baseline Monitoring Guidance Document for Mine 

Proponents and Operators. Technical Guidance for Environmental Management Act Applications, Version 2.0, June 2016. 
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Sample Handling, Shipment, and Analysis 
Samples were handled and shipped in a manner that is consistent with the practices and procedures 
prescribed in the British Columbia Field Sampling Manual. Samples were submitted to a Canadian 
Association for Laboratory Accreditation Inc. (CALA) accredited laboratory for analysis in accordance 
with the British Columbia Environmental Laboratory Manual3.  

The following was completed as per Teck’s SP&P: 

› Preservatives and certified clean sample bottles were provided by an accredited laboratory; 
› Samples collected for dissolved metals were field-filtered using an in-line filter; 
› Samples that required preservation were preserved in the field, with the exception of dissolved 

ultra-trace mercury that was lab filtered as required by the laboratory; and  
› Samples were shipped in ice-chilled coolers under chain-of-custody documentation and procedures.  

 

                                                           
3 Austin, J. (editor). 2015. British Columbia Environmental Laboratory Manual. Environmental Monitoring, Reporting and 

Economics Section, Knowledge Management Branch, B.C., Ministry of Environment, Victoria, BC. 
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-MAR-18

Lab Work Order #: L2064562

Date Received:TECK COAL LIMITED (GREENHILLS)

P.O. Box 5000
Elkford  BC  V0B 1H0

ATTN: Jeremy Enns
FINAL REV. 2
23-JAN-19 14:02 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-865-3284

23-JAN-2019  Revision 2:  As requested, the client sample id for the sample, L2064562-1, 
was modified.

Comments: 

GREENHILLS OPERATIONJob Reference: 
VPO00540380Project P.O. #: 

C of C Numbers:
Legal Site Desc: 
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11

WATER

WG WG WG WG WG
06-MAR-18 06-MAR-18 06-MAR-18 06-MAR-18 06-MAR-18

GH_MW-RLP-
1D_WG_2018-01-

01_NP

GH_POTW10_WG
_2018-01-01_NP

GH_POTW15_WG
_2018-01-01_NP

GH_POTW17_WG
_2018-01-01_NP

GH_GWB1_WG_2
018-01-01_NP

L2064562-1 L2064562-2 L2064562-3 L2064562-4 L2064562-5

11:07 13:18 13:40 12:45 12:45

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

405 742 936 1260 <2.0

217 385 470 720 <0.50

8.34 8.02 7.99 7.95 5.50

52.2 196 215 228 353

4.7 2.5 2.3 24.5 <1.0

224 507 660 991 <3.0

45.2 11.8 13.4 8.68 <0.10

<1.0 5.1 6.9 11.1 1.7

211 207 232 282 <1.0

5.6 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

216 207 232 282 <1.0

<0.0050 0.0713 0.0407 0.0112 <0.0050

<0.050 <0.050 <0.25 <0.25 <0.050

0.42 5.20 28.5 18.2 <0.10

1.68 0.819 0.19 0.16 <0.020

<0.0050 0.591 <0.025 0.402 <0.0050

<0.0010 0.0160 <0.0050 <0.0050 <0.0010

<0.050 0.094 0.065 0.061 <0.050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0060 0.0026 <0.0020 0.0170 <0.0020

0.68 193 251 451 <0.30

4.44 8.40 10.7 15.6 <0.10

4.56 8.01 9.97 14.8 <0.10

1.4 -2.4 -3.5 -2.6 0.0

2.65 0.64 0.99 1.03 <0.50

3.03 0.60 1.08 0.93 <0.50

<0.0030 <0.0030 0.0727 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00132 0.00168 0.00036 <0.00010

0.0191 0.0228 0.0309 <0.000050

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.037 0.021 0.021 <0.010

0.0062 0.0128 0.0736 <0.0050

96.1 135 183 <0.050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS DLDS

DLDS

DLDS DLDS
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WATER

WG
06-MAR-18

GH_GWD1_WG_2
018-01-01_NP

L2064562-6

12:45

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

1280

708

7.89

244

15.5

987

15.8

7.9

286

<1.0

<1.0

286

0.0177

<0.25

18.1

0.15

0.377

<0.0050

0.053

<0.0010

0.0130

447

15.6

14.6

-3.3

0.90

1.31

0.0883

<0.00010

0.00038

0.0310

<0.020

<0.000050

0.023

0.0589

186

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS
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WATER

WG WG WG WG WG
06-MAR-18 06-MAR-18 06-MAR-18 06-MAR-18 06-MAR-18

GH_MW-RLP-
1D_WG_2018-01-

01_NP

GH_POTW10_WG
_2018-01-01_NP

GH_POTW15_WG
_2018-01-01_NP

GH_POTW17_WG
_2018-01-01_NP

GH_GWB1_WG_2
018-01-01_NP

L2064562-1 L2064562-2 L2064562-3 L2064562-4 L2064562-5

11:07 13:18 13:40 12:45 12:45

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00010 <0.00010 0.00088 <0.00010

0.18 0.27 0.25 <0.10

<0.00050 0.0184 0.0256 <0.00050

0.896 1.13 1.06 0.024

0.000069 0.00151 0.00571 <0.000050

0.0174 0.0158 0.0126 <0.0010

42.6 44.3 72.0 <0.10

0.0554 0.200 0.0871 0.00033

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00278 0.00239 0.00110 <0.000050

0.0131 0.0309 0.112 0.00068

1.67 1.52 1.61 <0.050

4.56 0.110 8.61 <0.050

4.81 4.37 4.61 <0.10

<0.000010 <0.000010 <0.000010 <0.000010

5.20 11.4 7.90 <0.050

0.500 0.366 0.440 <0.00020

<0.000010 0.000016 0.000020 <0.000010

<0.00010 0.00077 0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000706 0.00133 0.00235 <0.000010

<0.00050 <0.00050 0.00053 <0.00050

<0.0030 0.0146 0.0204 <0.0030

FIELD FIELD FIELD FIELD FIELD

FIELD FIELD FIELD FIELD FIELD

0.0053 <0.0030 0.0033 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00015 0.00123 0.00169 0.00014 <0.00010

0.0496 0.0193 0.0225 0.0274 <0.000050

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.015 0.034 0.019 0.024 <0.010

<0.0050 0.0083 0.0249 0.0509 <0.0050

40.0 86.9 118 172 <0.050

<0.00010 0.00011 <0.00010 <0.00010 <0.00010

<0.10 0.16 0.25 0.14 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals

RRV

RRV

RRV

DTMF
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WATER

WG
06-MAR-18

GH_GWD1_WG_2
018-01-01_NP

L2064562-6

12:45

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00040

0.25

0.0452

0.656

0.00520

0.0128

68.7

0.0962

<0.0000050

0.00105

0.0913

1.65

6.41

4.71

<0.000010

7.89

0.461

0.000019

0.00020

<0.010

0.00218

0.00054

0.0341

FIELD

FIELD

<0.0030

<0.00010

0.00015

0.0281

<0.020

<0.000050

0.023

0.0444

166

<0.00010

0.14

<0.00050

Total Metals

Dissolved Metals

DLB
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WG WG WG WG WG
06-MAR-18 06-MAR-18 06-MAR-18 06-MAR-18 06-MAR-18

GH_MW-RLP-
1D_WG_2018-01-

01_NP

GH_POTW10_WG
_2018-01-01_NP

GH_POTW15_WG
_2018-01-01_NP

GH_POTW17_WG
_2018-01-01_NP

GH_GWB1_WG_2
018-01-01_NP

L2064562-1 L2064562-2 L2064562-3 L2064562-4 L2064562-5

11:07 13:18 13:40 12:45 12:45

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.034 0.785 0.808 0.155 <0.010

<0.000050 <0.000050 <0.000050 0.000206 <0.000050

0.0062 0.0142 0.0131 0.0128 <0.0010

28.3 40.9 42.7 70.6 <0.10

0.00195 0.0519 0.197 0.0762 0.00015

<0.000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000132 0.00251 0.00212 0.000969 <0.000050

<0.00050 0.00159 0.00114 0.0128 <0.00050

1.30 1.71 1.58 1.72 <0.050

4.26 4.55 0.152 7.76 <0.050

4.72 4.80 4.24 4.56 <0.050

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

4.65 5.09 11.4 8.18 <0.050

0.186 0.509 0.367 0.493 <0.00020

<0.000010 <0.000010 0.000017 0.000013 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000010 0.000654 0.00130 0.00207 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Dissolved Metals

RRV

DLM



23-JAN-19 14:02 (MT)

Sample ID 
Description

Client ID
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WG
06-MAR-18

GH_GWD1_WG_2
018-01-01_NP

L2064562-6

12:45

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.128

0.000138

0.0125

71.1

0.0769

<0.0000050

0.00100

0.0131

1.75

7.96

4.61

<0.000010

8.45

0.500

0.000013

<0.00010

<0.010

0.00210

<0.00050

<0.0030

Dissolved Metals



Reference Information

DLB

DLDS

DLM

DTMF

MB-LOR

MS-B

RRV

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Dissolved concentration exceeds total for field-filtered metals sample.  Metallic contaminants may have been introduced to dissolved 
sample during field filtration.
Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

23-JAN-19 14:02 (MT)

L2064562 CONTD....
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ACY-PCT-VA Acidity by Automatic Titration

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified

ALS Test Code Test Description

Water APHA 2310 Acidity

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2064562-5
L2064562-2, -3, -4, -5, -6
L2064562-1, -2, -3, -4, -5, -6
L2064562-1, -2, -3, -4, -5, -6
L2064562-1, -2, -3, -4, -5, -6
L2064562-5
L2064562-5
L2064562-5
L2064562-1, -2, -3, -4, -5, -6
L2064562-5
L2064562-1, -2, -3, -4, -5, -6
L2064562-5
L2064562-5
L2064562-5
L2064562-5
L2064562-1, -2, -3, -4, -5, -6
L2064562-5
L2064562-1, -2, -3, -4, -5, -6
L2064562-5
L2064562-5
L2064562-2, -3, -4, -5, -6
L2064562-5
L2064562-2, -3, -4, -5, -6
L2064562-5
L2064562-2, -3, -4, -5, -6
L2064562-5
L2064562-2, -3, -4, -5, -6
L2064562-5
L2064562-2, -3, -4, -5, -6
L2064562-2, -3, -4, -5, -6
L2064562-2, -3, -4, -5, -6
L2064562-5
L2064562-2, -3, -4, -5, -6
L2064562-5
L2064562-1, -2, -3, -4, -5, -6
L2064562-1, -2, -3, -4, -5, -6

Chromium (Cr)-Dissolved
Chromium (Cr)-Total
Fluoride (F)
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Cobalt (Co)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Manganese (Mn)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Silicon (Si)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Phosphorus (P)-Total
Orthophosphate-Dissolved (as P)

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

Version: FINAL REV. 2
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MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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:

Version: FINAL REV. 2
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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.

Chain of Custody Numbers:

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
P.O. Box 5000 
Elkford  BC  V0B 1H0
Jeremy Enns

Report Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

Water

Water

Water

Water

Water

R3979555

R3984378

R3984764

R3979548

R3984972

R3984572

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

CRM

MB

CRM

DUP

MB

LCS

MB

LCS

MB

WG2728678-3

WG2728678-1

WG2729856-3

WG2729856-1

WG2731227-3

WG2731227-1

WG2728700-3

WG2728700-5

WG2728700-1

WG2730193-2

WG2730193-1

WG2730525-2

WG2730525-1

VA-ACY-CONTROL

VA-ACY-CONTROL

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

L2064562-1

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

108.3

1.8

108.4

<1.0

108.0

1.6

100.1

214

1.0

97.3

<0.000020

105.2

<0.000020

08-MAR-18

08-MAR-18

12-MAR-18

12-MAR-18

13-MAR-18

13-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

0.9 20

85-115

85-115

85-115

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

2

2

2

1

0.00002

0.00002

216
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Quality Control Report
Page 2 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

Water

R3984647

R3979025

R3979023

Batch

Batch

Batch

LCS

MB

MS

LCS

LCS

LCS

MB

MB

MB

LCS

LCS

LCS

LCS

MB

MB

MB

WG2728681-2

WG2728681-1

WG2728681-4

WG2728657-12

WG2728657-4

WG2728657-8

WG2728657-11

WG2728657-3

WG2728657-7

WG2728656-1

WG2728656-13

WG2728656-5

WG2728656-9

WG2728656-12

WG2728656-4

WG2728656-8

L2064562-1

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

98.0

<0.050

97.5

101.6

99.8

101.8

<0.50

<0.50

<0.50

99.9

101.5

98.9

101.4

<0.50

<0.50

<0.50

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

85-115

75-125

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

%

%

%

mg/L

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

0.05

0.5

0.5

0.5

0.5

0.5

0.5

15



Quality Control Report
Page 3 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

Water

Water

Water

Water

Water

R3984647

R3979555

R3984647

R3979012

Batch

Batch

Batch

Batch

LCS

MB

MS

CRM

MB

LCS

MB

MS

DUP

LCS

LCS

MB

MB

MS

WG2728681-2

WG2728681-1

WG2728681-4

WG2728678-4

WG2728678-1

WG2728681-2

WG2728681-1

WG2728681-4

WG2728925-26

WG2728925-20

WG2728925-24

WG2728925-19

WG2728925-23

WG2728925-25

L2064562-1

VA-EC-PCT-CONTROL

L2064562-1

L2064562-3

L2064562-2

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

99.2

<0.10

97.9

103.3

<2.0

98.9

<0.020

N/A

<0.0000050

104.1

101.9

<0.0000050

<0.0000050

98.5

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

N/A 20

90-110

75-125

90-110

90-110

-

80-120

80-120

70-130

%

mg/L

%

%

uS/cm

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

MS-B

0.1

2

0.02

0.000005

0.000005

RPD-NA<0.0000050

15



Quality Control Report
Page 4 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

R3979012

R3984972

Batch

Batch

LCS

MB

LCS

WG2728896-2

WG2728896-1

WG2730193-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

101.4

<0.0000050

106.4

103.2

102.5

102.0

107.3

100.3

103.2

101.8

98.8

103.9

102.9

101.8

107.6

92.2

106.5

106.7

106.5

102.1

108.8

105.0

103.4

106.4

110.9

102.5

101.0

103.2

95.5

102.1

08-MAR-18

08-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

15



Quality Control Report
Page 5 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3984972Batch
LCS

MB

WG2730193-2

WG2730193-1 NP

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

106.5

96.9

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

15



Quality Control Report
Page 6 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3985108Batch
LCS

MB

WG2732016-2

WG2732016-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

102.3

100.2

97.4

95.2

96.1

91.8

96.5

98.3

93.9

95.8

95.4

101.9

101.5

100.1

99.9

102.1

103.4

96.5

93.7

97.8

99.1

103.0

102.2

103.0

100.2

97.1

94.7

103.7

97.3

98.0

<0.0010

<0.00010

<0.00010

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

15



Quality Control Report
Page 7 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R3985108

R3984572

Batch

Batch

MB

LCS

WG2732016-1

WG2730525-2

NP
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

106.9

108.2

103.1

102.2

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

MB-LOR

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

15



Quality Control Report
Page 8 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3984572Batch
LCS

MB

WG2730525-2

WG2730525-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

105.5

97.3

108.7

104.5

109.1

106.1

104.7

100.7

102.5

104.1

108.7

105.4

102.3

106.6

108.8

104.1

103.9

101.1

108.2

101.0

100.1

101.7

106.0

104.6

105.3

103.4

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

15



Quality Control Report
Page 9 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3984572

R3985645

Batch

Batch

MB

LCS

WG2730525-1

WG2731996-2

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.050

0.00017

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

105.8

104.7

101.6

100.2

94.2

93.1

110.7

101.1

101.4

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MB-LOR

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

15



Quality Control Report
Page 10 ofReport Date: 23-JAN-19Workorder: L2064562

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3985645Batch
LCS

MB

WG2731996-2

WG2731996-1

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

101.1

100.8

97.7

97.8

94.7

97.7

103.8

105.9

102.2

97.7

107.4

102.4

105.1

102.6

109.9

96.9

101.4

97.9

98.2

103.5

96.2

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R3985645

R3983750

R3984647

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

MS

WG2731996-1

WG2730768-6

WG2730768-5

WG2728681-2

WG2728681-1

WG2728681-4 L2064562-1

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

96.7

<0.0050

99.2

<0.0010

92.8

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

12-MAR-18

12-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

85-115

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

Water

R3984647

R3981490

R3979198

R3979555

R3978903

R3984647

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

CRM

CRM

MB

CRM

CRM

CRM

MB

MB

LCS

MB

WG2728681-2

WG2728681-1

WG2728681-4

WG2730134-1

WG2728186-2

WG2728186-1

WG2728678-2

WG2728666-2

WG2728666-6

WG2728666-1

WG2728666-5

WG2728681-2

WG2728681-1

L2064562-1

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

99.7

<0.0050

98.1

220

101.2

<0.0020

7.02

94.2

102.9

<0.0010

<0.0010

100.5

08-MAR-18

08-MAR-18

08-MAR-18

09-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

90-110

75-125

210-230

80-120

6.9-7.1

80-120

80-120

90-110

%

mg/L

%

mV

%

mg/L

pH

%

%

mg/L

mg/L

%

0.005

0.002

0.001

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

R3984647

R3984694

R3979543

R3983730

R3979558

Batch

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

MB

MB

WG2728681-1

WG2728681-4

WG2730407-2

WG2730407-1

WG2728495-6

WG2728495-5

WG2730379-2

WG2730379-1

WG2729373-2

WG2729373-5

WG2729373-1

WG2729373-4

L2064562-1

VA-FORM-40

VA-FORM-40

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

<0.30

97.6

105.7

<3.0

102.8

<0.050

96.8

<1.0

100.5

101.0

<0.10

<0.10

08-MAR-18

08-MAR-18

10-MAR-18

10-MAR-18

08-MAR-18

08-MAR-18

10-MAR-18

10-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

08-MAR-18

75-125

85-115

75-125

85-115

85-115

85-115

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

0.3

3

0.05

1

0.1

0.1

15
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Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

MS-B

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

15



Quality Control Report
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6

1
2
3
4
5
6

06-MAR-18 11:07
06-MAR-18 13:18
06-MAR-18 13:40
06-MAR-18 12:45
06-MAR-18 12:45
06-MAR-18 12:45

06-MAR-18 11:07
06-MAR-18 13:18
06-MAR-18 13:40
06-MAR-18 12:45
06-MAR-18 12:45
06-MAR-18 12:45

09-MAR-18 22:00
09-MAR-18 22:00
09-MAR-18 22:00
09-MAR-18 22:00
09-MAR-18 22:00
09-MAR-18 22:00

08-MAR-18 21:44
08-MAR-18 21:44
08-MAR-18 21:44
08-MAR-18 21:44
08-MAR-18 21:44
08-MAR-18 21:44

0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25

83
81
80
81
81
81

59
56
56
57
57
57

Oxidation reduction potential by Elect.

pH by Meter (Automated)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2064562 were received on 07-MAR-18 09:25.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

12-MAR-18
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Version:

Certificate of Analysis
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2066289 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

6

WATER

WG WG WG
07-MAR-18 07-MAR-18 07-MAR-18

GH_GA-MW-
3_WG_2018-01-

01_NP

GH_MW-ERSC-
1_WG_2018-01-

01_NP

GH_GWB3_WG_2
018-01-01_NP

L2066289-1 L2066289-2 L2066289-3

13:30 11:50 11:50

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Mercury (Hg)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

576 1190 <2.0

232 674 <0.50

8.36 7.81 5.35

156 217 283

7.1 2.4 <1.0

328 906 <3.0

34.8 1.98 <0.10

<1.0 9.0 <1.0

278 192 <1.0

9.0 <1.0 <1.0

<1.0 <1.0 <1.0

287 192 <1.0

0.367 0.0060 <0.0050

<0.050 <0.25 <0.050

6.06 8.98 <0.10

0.728 0.13 <0.020

<0.0050 13.4 <0.0050

<0.0010 <0.0050 <0.0010

0.382 0.304 <0.050

<0.0010 0.0023 <0.0010

0.0201 0.0086 <0.0020

27.4 432 <0.30

6.52 14.1 <0.10

6.30 13.8 <0.10

-1.7 -1.0 0.0

1.31 1.68 1.51

0.54 1.35 <0.50

<0.000050 <0.000050 <0.000050

FIELD FIELD FIELD

FIELD FIELD FIELD

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 0.00012 <0.00010

0.107 0.206 <0.000050

<0.020 <0.020 <0.020

<0.00010 <0.000050 <0.000050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

Dissolved Metals

DLDS

DLDS

TKNI

RRV RRV

DLA
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2066289 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

6

WATER

WG WG WG
07-MAR-18 07-MAR-18 07-MAR-18

GH_GA-MW-
3_WG_2018-01-

01_NP

GH_MW-ERSC-
1_WG_2018-01-

01_NP

GH_GWB3_WG_2
018-01-01_NP

L2066289-1 L2066289-2 L2066289-3

13:30 11:50 11:50

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.237 0.010 <0.010

<0.0050 0.0747 <0.0050

43.1 166 <0.050

0.00027 0.00019 <0.00010

<0.10 <0.10 <0.10

<0.00050 0.00155 <0.00050

0.013 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0944 0.0121 <0.0010

30.1 62.8 <0.10

0.00891 0.00406 <0.00010

<0.000050 <0.0000050 <0.0000050

<0.000050 0.00135 <0.000050

<0.00050 0.00103 <0.00050

2.44 1.01 <0.050

<0.10 68.1 <0.050

4.80 2.66 <0.050

<0.000010 <0.000010 <0.000010

36.2 6.57 <0.050

2.21 0.611 <0.00020

<0.000010 0.000029 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000036 0.00180 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

Dissolved Metals

DLM

DLA



Reference Information

DLA

DLDS

DLM

MS-B

RRV

TKNI

Detection Limit adjusted for required dilution

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

22-JAN-19 16:15 (MT)

L2066289 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2066289-2
L2066289-2
L2066289-1, -3
L2066289-1, -2, -3
L2066289-1, -2, -3
L2066289-1, -2, -3
L2066289-1, -2, -3
L2066289-1, -2, -3
L2066289-1, -2, -3

Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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HG-D-CVAA-VA

HG-TOT-CVAFS-VA

IONBALANCE-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Diss. Mercury in Water by CVAAS or CVAFS

Total Hg in Water by CVAFS LOR=50ppt

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to 
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry or atomic absorption 
spectrophotometry (EPA Method 245.7).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

Version: FINAL REV. 2
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TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

Version: FINAL REV. 2

6



Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
P.O. Box 5000 
Elkford  BC  V0B 1H0
Jeremy Enns

Report Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

R3984764

R3984774

R3988128

R3984864

R3985754

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

CRM

MB

LCS

MB

MS

DUP

LCS

MB

LCS

LCS

LCS

MB

WG2731227-3

WG2731227-5

WG2731227-1

WG2731226-3

WG2731226-1

WG2732732-2

WG2732732-1

WG2732732-4

WG2731225-3

WG2731225-2

WG2731225-1

WG2731993-12

WG2731993-4

WG2731993-8

WG2731993-11

VA-ACY-CONTROL

L2066289-2

VA-ALK-TITR-CONTROL

NP

L2066289-1

L2066289-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

108.0

8.7

1.6

101.1

<1.0

96.7

<0.000020

91.6

<0.050

99.5

<0.050

103.8

104.3

104.5

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

3.4

N/A

20

20

85-115

85-115

80-120

70-130

85-115

80-120

80-120

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

2

1

0.00002

0.05

RPD-NA

9.0

<0.050
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Quality Control Report
Page 2 ofReport Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

Water

Water

R3985754

R3985058

R3985752

Batch

Batch

Batch

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

LCS

LCS

LCS

MB

MB

WG2731993-11

WG2731993-3

WG2731993-7

WG2731215-1

WG2731215-13

WG2731215-17

WG2731215-5

WG2731215-9

WG2731215-12

WG2731215-16

WG2731215-4

WG2731215-8

WG2731992-1

WG2731992-13

WG2731992-5

WG2731992-9

WG2731992-12

WG2731992-4

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

<0.50

<0.50

<0.50

101.0

95.9

101.4

101.2

100.9

<0.50

<0.50

<0.50

<0.50

102.2

102.8

103.7

103.0

<0.50

14-MAR-18

14-MAR-18

14-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

mg/L

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5
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Quality Control Report
Page 3 ofReport Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-TOT-CVAFS-VA

Water

Water

Water

Water

Water

Water

R3985752

R3984864

R3984774

R3984864

R3985275

R3985275

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

MB

CRM

MB

DUP

LCS

MB

LCS

LCS

MB

WG2731992-4

WG2731992-8

WG2731225-3

WG2731225-2

WG2731225-1

WG2731226-4

WG2731226-1

WG2731225-3

WG2731225-2

WG2731225-1

WG2732366-2

WG2732293-2

WG2732293-1

L2066289-1

VA-EC-PCT-CONTROL

L2066289-1

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

<0.50

<0.50

6.06

99.9

<0.10

96.7

<2.0

0.723

101.7

<0.020

102.4

102.7

<0.000050

14-MAR-18

14-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

14-MAR-18

14-MAR-18

14-MAR-18

0.1

0.7

20

20

90-110

90-110

90-110

80-120

80-120

mg/L

mg/L

mg/L

%

mg/L

%

uS/cm

mg/L

%

mg/L

%

%

mg/L

0.5

0.5

0.1

2

0.02

0.00005

6.06

0.728
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Quality Control Report
Page 4 ofReport Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3988128Batch
LCS

MB

WG2732732-2

WG2732732-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

98.2

98.2

98.2

96.7

101.6

95.1

101.3

100.8

100.5

98.1

97.9

96.4

100.3

96.9

100.6

96.1

100.5

97.5

101.7

96.2

98.5

101.8

97.9

97.3

97.6

98.8

103.7

102.8

100.2

96.2

<0.0010

<0.00010

<0.00010

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3988128Batch
MB

MS

WG2732732-1

WG2732732-4

NP

L2066289-1

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

95.0

91.5

93.2

N/A

N/A

103.0

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

70-130

70-130

70-130

-

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

MS-B

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3988128

R3990348

Batch

Batch

MS

LCS

WG2732732-4

WG2735456-2

L2066289-1
Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

N/A

95.2

90.8

86.2

94.1

82.4

N/A

90.7

78.7

89.9

92.7

83.5

70.6

N/A

N/A

91.7

99.6

101.7

98.3

95.2

90.4

95.1

99.5

98.8

98.8

103.9

98.8

101.4

100.3

96.9

97.9

99.4

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

-

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

13



Quality Control Report
Page 7 ofReport Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3990348Batch
LCS

MB

WG2735456-2

WG2735456-1 NP

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

96.6

103.4

103.0

100.5

101.9

102.7

99.2

97.7

102.1

99.2

105.6

104.6

97.1

102.3

101.0

92.8

101.1

102.4

93.1

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001
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Quality Control Report
Page 8 ofReport Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3990348Batch
MB

MS

WG2735456-1

WG2735456-4

NP

L2066289-3

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.8

98.4

98.5

97.1

100.4

106.5

99.96

100.3

102.8

104.9

100.6

98.2

105.0

103.9

103.8

91.9

103.3

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 9 ofReport Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

Water

Water

Water

Water

Water

R3990348

R3987987

R3984864

R3984864

Batch

Batch

Batch

Batch

MS

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

WG2735456-4

WG2735236-10

WG2735236-9

WG2731225-3

WG2731225-2

WG2731225-1

WG2731225-3

WG2731225-2

WG2731225-1

L2066289-3

L2066289-1

L2066289-1

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

100.9

105.9

93.7

100.3

98.6

95.7

98.0

97.6

94.7

98.3

102.7

99.7

101.0

<0.0050

<0.0010

100.5

<0.0010

<0.0050

100.8

<0.0050

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

N/A

N/A

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

90-110

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

0.005

0.001

0.005

RPD-NA

RPD-NA

<0.0010

<0.0050
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Quality Control Report
Page 10 ofReport Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

R3985022

R3983978

R3984774

R3983890

R3984864

Batch

Batch

Batch

Batch

Batch

CRM

DUP

CRM

DUP

MB

MS

CRM

CRM

CRM

DUP

MB

MB

MS

DUP

LCS

WG2731962-1

WG2731962-2

WG2731244-2

WG2731244-3

WG2731244-1

WG2731244-4

WG2731226-2

WG2731224-2

WG2731224-6

WG2731224-3

WG2731224-1

WG2731224-5

WG2731224-4

WG2731225-3

WG2731225-2

VA-ORP

L2066289-1

VA-ERA-PO4

L2066289-2

L2066289-3

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

L2066289-1

L2066289-2

L2066289-1

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

219

159

101.7

0.0083

<0.0020

104.8

7.00

100.7

101.3

0.0010

<0.0010

<0.0010

101.6

27.5

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

2.8

3.5

N/A

0.2

15

20

20

20

210-230

80-120

70-130

6.9-7.1

80-120

80-120

70-130

mV

mV

%

mg/L

mg/L

%

pH

%

%

mg/L

mg/L

mg/L

%

mg/L

0.002

0.001

0.001

J

RPD-NA

156

0.0086

<0.0010

27.4
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Quality Control Report
Page 11 ofReport Date: 22-JAN-19Workorder: L2066289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

R3984864

R3985305

R3986164

R3985232

R3985023

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

DUP

MB

MB

WG2731225-2

WG2731225-1

WG2731222-3

WG2731222-2

WG2731222-1

WG2732286-2

WG2732286-1

WG2731485-2

WG2731485-1

WG2731925-2

WG2731925-5

WG2731925-3

WG2731925-1

WG2731925-4

L2066289-1

VA-FORM-40

VA-FORM-40

L2066289-1

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

101.0

<0.30

322

99.8

<3.0

102.0

<0.050

94.8

<1.0

101.0

100.8

35.3

<0.10

<0.10

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

15-MAR-18

15-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

13-MAR-18

1.7

1.4

20

15

90-110

85-115

75-125

85-115

85-115

85-115

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

NTU

0.3

3

0.05

1

0.1

0.1

328

34.8
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Quality Control Report
Page 12 ofReport Date: 22-JAN-19Workorder: L2066289

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 22-JAN-19Workorder: L2066289

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

07-MAR-18 13:30
07-MAR-18 11:50
07-MAR-18 11:50

07-MAR-18 13:30
07-MAR-18 11:50
07-MAR-18 11:50

07-MAR-18 13:30
07-MAR-18 11:50
07-MAR-18 11:50

07-MAR-18 13:30
07-MAR-18 11:50
07-MAR-18 11:50

07-MAR-18 13:30
07-MAR-18 11:50
07-MAR-18 11:50

07-MAR-18 13:30
07-MAR-18 11:50
07-MAR-18 11:50

13-MAR-18 22:30
13-MAR-18 22:30
13-MAR-18 22:30

13-MAR-18 22:46
13-MAR-18 22:46
13-MAR-18 22:46

13-MAR-18 12:36
13-MAR-18 12:36
13-MAR-18 12:36

13-MAR-18 00:24
13-MAR-18 00:24
13-MAR-18 00:24

13-MAR-18 05:08
13-MAR-18 05:08
13-MAR-18 05:08

13-MAR-18 05:08
13-MAR-18 05:08
13-MAR-18 05:08

0.25
0.25
0.25

3
3
3

0.25
0.25
0.25

3
3
3

3
3
3

3
3
3

153
155
155

6
6
6

143
145
145

5
6
6

6
6
6

6
6
6

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2066289 were received on 12-MAR-18 08:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

days
days
days

hours
hours
hours

days
days
days

days
days
days

days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

16-MAR-18
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Elkford  BC  V0B 1H0
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Version:

Certificate of Analysis
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26-MAR-18 15:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2068735 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG
13-MAR-18 13-MAR-18

GH_GA-MW-
1_WG_2017-10-

01_NP

GH_POT09_WG_2
018-01-01_NP

L2068735-1 L2068735-2

11:45 10:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

1360 745

315 407

8.23 8.19

251 260

13.9 1.2

837 472

8.38 3.33

1.8 2.3

384 242

<1.0 7.4

<1.0 <1.0

384 250

0.219 0.0261

0.45 <0.25

23.9 6.59

0.57 0.77

0.384 <0.025

0.0114 <0.0050

0.406 <0.050

0.0202 <0.0010

0.0632 <0.0020

344 165

15.6 8.65

14.3 8.48

-4.1 -1.0

5.24 0.73

5.54 0.56

<0.0030

<0.00010

0.00054

0.0347

<0.020

<0.000050

0.021

0.0202

94.5

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS

DLDS



26-MAR-18 15:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2068735 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG
13-MAR-18 13-MAR-18

GH_GA-MW-
1_WG_2017-10-

01_NP

GH_POT09_WG_2
018-01-01_NP

L2068735-1 L2068735-2

11:45 10:00

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00010

0.21

0.0168

0.233

0.000732

0.0118

41.6

0.209

<0.000025 <0.0000050

0.00284

0.0336

1.64

1.05

5.02

<0.000010

6.63

0.356

0.000016

<0.00010

<0.010

0.00225

<0.00050

0.0381

FIELD FIELD

FIELD FIELD

0.0064 <0.0030

0.00182 <0.00010

0.00062 0.00043

0.0471 0.0325

<0.020 <0.020

<0.000050 <0.000050

0.747 0.025

0.0546 0.0098

69.2 98.5

0.00023 <0.00010

0.80 0.18

0.134 0.00163

Total Metals

Dissolved Metals

DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2068735 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WG WG
13-MAR-18 13-MAR-18

GH_GA-MW-
1_WG_2017-10-

01_NP

GH_POT09_WG_2
018-01-01_NP

L2068735-1 L2068735-2

11:45 10:00

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.055 0.138

<0.000050 <0.000050

0.147 0.0117

34.4 39.2

0.301 0.178

<0.0000050 <0.0000050

0.00921 0.00225

0.00376 0.00321

3.77 1.53

0.093 1.04

3.76 4.63

<0.000010 <0.000010

182 6.57

4.34 0.333

0.000046 0.000017

<0.00010 <0.00010

<0.010 <0.010

0.00270 0.00190

<0.00050 <0.00050

0.0177 0.0043

Dissolved Metals



Reference Information

B

DLDS

DLM

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

26-MAR-18 15:46 (MT)

L2068735 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2068735-1
L2068735-2
L2068735-1
L2068735-1, -2
L2068735-2
L2068735-2
L2068735-2
L2068735-2
L2068735-2
L2068735-1, -2
L2068735-1, -2
L2068735-1, -2
L2068735-1

Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Dissolved Organic Carbon
Total Organic Carbon
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Ammonia, Total (as N)
Phosphorus (P)-Total
Orthophosphate-Dissolved (as P)
Sulfate (SO4)

B
B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 26-MAR-18 15:46 (MT)

L2068735 CONTD....
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EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

Version: FINAL   
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PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

GHQ1GW1-3868650055

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
P.O. Box 5000 
Elkford  BC  V0B 1H0
Jeremy Enns

Report Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

Water

Water

Water

Water

Water

R3989699

R3990994

R3991055

R3993213

R3992987

Batch

Batch

Batch

Batch

Batch

CRM

CRM

MB

MB

CRM

CRM

MB

MB

LCS

MB

LCS

MB

LCS

LCS

MB

WG2735312-3

WG2735458-3

WG2735312-1

WG2735458-1

WG2735224-3

WG2735309-3

WG2735224-1

WG2735309-1

WG2734666-2

WG2734666-1

WG2735741-2

WG2735741-1

WG2735235-2

WG2735475-2

WG2735235-1

VA-ACY-CONTROL

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

109.0

115.0

1.5

1.8

100.6

106.0

1.4

1.1

99.4

<0.000020

97.7

<0.000020

98.6

101.3

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

20-MAR-18

20-MAR-18

20-MAR-18

20-MAR-18

19-MAR-18

19-MAR-18

21-MAR-18

21-MAR-18

19-MAR-18

19-MAR-18

85-115

85-115

85-115

85-115

80-120

80-120

85-115

85-115

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

B

B

2

2

1

1

0.00002

0.00002
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Quality Control Report
Page 2 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

Water

Water

Water

R3992987

R3987457

R3989695

R3987456

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

MB

MB

LCS

LCS

LCS

MB

MB

MB

LCS

LCS

LCS

MB

MB

WG2735235-1

WG2735475-1

WG2734521-4

WG2734521-8

WG2734521-3

WG2734521-7

WG2734742-12

WG2734742-4

WG2734742-8

WG2734742-11

WG2734742-3

WG2734742-7

WG2734520-1

WG2734520-5

WG2734520-9

WG2734520-4

WG2734520-8

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

<0.050

<0.050

102.6

100.8

<0.50

<0.50

102.0

105.4

105.0

<0.50

<0.50

<0.50

98.5

100.8

101.3

<0.50

19-MAR-18

19-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

%

%

%

mg/L

0.05

0.05

0.5

0.5

0.5

0.5

0.5

0.5
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Quality Control Report
Page 3 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R3987456

R3992987

R3990994

R3992987

Batch

Batch

Batch

Batch

MB

MS

LCS

LCS

MB

MB

CRM

CRM

MB

MB

LCS

LCS

MB

MB

WG2734520-8

WG2734520-3

WG2735235-2

WG2735475-2

WG2735235-1

WG2735475-1

WG2735224-4

WG2735309-4

WG2735224-1

WG2735309-1

WG2735235-2

WG2735475-2

WG2735235-1

WG2735475-1

L2068735-1

VA-EC-PCT-CONTROL

VA-EC-PCT-CONTROL

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

<0.50

N/A

99.7

99.8

<0.10

<0.10

102.1

103.9

<2.0

<2.0

99.5

99.5

<0.020

<0.020

17-MAR-18

17-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

20-MAR-18

20-MAR-18

20-MAR-18

20-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

-

90-110

90-110

90-110

90-110

90-110

90-110

mg/L

%

%

%

mg/L

mg/L

%

%

uS/cm

uS/cm

%

%

mg/L

mg/L

MS-B

0.5

0.1

0.1

2

2

0.02

0.02
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Quality Control Report
Page 4 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R3990031

R3987482

R3991055

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2735023-10

WG2735023-9

WG2734799-2

WG2734799-1

WG2734666-2

NP

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

107.6

<0.0000050

106.3

<0.0000050

97.6

95.0

95.8

98.1

102.2

99.2

97.5

100.1

95.8

94.3

92.4

93.1

100.9

92.1

91.1

97.0

94.2

94.9

96.5

93.9

91.0

93.5

102.9

20-MAR-18

20-MAR-18

18-MAR-18

18-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.000005
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Quality Control Report
Page 5 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3991055Batch
LCS

MB

WG2734666-2

WG2734666-1 NP

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

92.5

99.0

96.4

87.9

98.2

95.9

92.7

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 6 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R3991055

R3993213

Batch

Batch

MB

LCS

WG2734666-1

WG2735741-2

NP
Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.00030

<0.000010

<0.00050

<0.0010

101.7

97.8

97.5

103.3

102.2

94.4

101.1

93.8

97.5

99.3

99.5

102.4

98.9

92.6

101.8

102.0

96.2

99.3

104.7

98.3

95.3

98.4

94.4

96.0

96.8

96.6

99.7

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3993213Batch
LCS

MB

WG2735741-2

WG2735741-1

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

105.0

100.7

95.5

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

21-MAR-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 8 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Water

Water

Water

Water

Water

R3994964

R3992987

R3992987

R3987082

R3987406

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

LCS

MB

MB

CRM

DUP

CRM

MB

MS

WG2738930-6

WG2738930-5

WG2735235-2

WG2735475-2

WG2735235-1

WG2735475-1

WG2735235-2

WG2735475-2

WG2735235-1

WG2735475-1

WG2734377-1

WG2734377-2

WG2734701-6

WG2734701-5

WG2734701-8

VA-ORP

L2068735-1

VA-ERA-PO4

L2068735-1

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

98.9

<0.0050

99.9

101.4

<0.0010

<0.0010

99.9

100.1

<0.0050

<0.0050

221

248

101.1

<0.0020

24-MAR-18

24-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

16-MAR-18

16-MAR-18

18-MAR-18

18-MAR-18

2.4 15

85-115

90-110

90-110

90-110

90-110

210-230

80-120

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

mV

mV

%

mg/L

0.005

0.001

0.001

0.005

0.005

0.002

J251
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Quality Control Report
Page 9 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Water

Water

Water

Water

R3987406

R3990994

R3987103

Batch

Batch

Batch

MS

CRM

CRM

CRM

CRM

CRM

CRM

CRM

CRM

MB

MB

MB

MB

MB

MB

WG2734701-8

WG2735224-2

WG2735309-2

WG2734423-10

WG2734423-14

WG2734423-18

WG2734423-2

WG2734423-22

WG2734423-6

WG2734423-1

WG2734423-13

WG2734423-17

WG2734423-21

WG2734423-5

WG2734423-9

L2068735-1

VA-PH7-BUF

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

N/A

6.98

6.97

96.9

101.0

103.3

99.8

97.2

101.5

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

18-MAR-18

20-MAR-18

20-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

-

6.9-7.1

6.9-7.1

80-120

80-120

80-120

80-120

80-120

80-120

%

pH

pH

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MS-B

0.001

0.001

0.001

0.001

0.001

0.001
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Quality Control Report
Page 10 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

R3992987

R3990252

R3993923

R3987289

R3987336

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

DUP

MB

MB

WG2735235-2

WG2735475-2

WG2735235-1

WG2735475-1

WG2735091-2

WG2735091-1

WG2734822-6

WG2734822-5

WG2734437-2

WG2734437-1

WG2734522-2

WG2734522-5

WG2734522-6

WG2734522-1

WG2734522-4

VA-FORM-40

VA-FORM-40

L2068735-1

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

101.0

100.9

<0.30

<0.30

99.2

<3.0

99.4

<0.050

105.2

<1.0

97.0

97.8

8.77

<0.10

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

19-MAR-18

22-MAR-18

22-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

4.5 15

90-110

90-110

85-115

75-125

85-115

85-115

85-115

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

0.3

0.3

3

0.05

1

0.1

8.38
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Quality Control Report
Page 11 ofReport Date: 26-MAR-18Workorder: L2068735

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-VA Water

R3987336

R3987477

Batch

Batch

MB

CRM

CRM

MB

MB

WG2734522-4

WG2734721-2

WG2734721-5

WG2734721-1

WG2734721-4

VA-FORM-40

VA-FORM-40

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<0.10

101.0

100.8

<0.10

<0.10

17-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

85-115

85-115

NTU

%

%

NTU

NTU

0.1

0.1

0.1
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Quality Control Report
Page 12 ofReport Date: 26-MAR-18Workorder: L2068735

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 26-MAR-18Workorder: L2068735

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2

1
2

1
2

1
2

1
2

1
2

13-MAR-18 11:45
13-MAR-18 10:00

13-MAR-18 11:45
13-MAR-18 10:00

13-MAR-18 11:45
13-MAR-18 10:00

13-MAR-18 11:45
13-MAR-18 10:00

13-MAR-18 11:45
13-MAR-18 10:00

13-MAR-18 11:45
13-MAR-18 10:00

16-MAR-18 21:30
16-MAR-18 21:30

17-MAR-18 15:45
18-MAR-18 15:41

19-MAR-18 09:45
19-MAR-18 09:45

17-MAR-18 02:09
17-MAR-18 02:10

19-MAR-18 17:39
19-MAR-18 17:39

19-MAR-18 17:39
19-MAR-18 17:39

0.25
0.25

3
3

0.25
0.25

3
3

3
3

3
3

82
84

4
5

142
144

4
4

6
6

6
6

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM

EHTL
EHTR

EHTR-FM
EHTR-FM

EHTL
EHTR

EHTL
EHTR

EHTL
EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2068735 were received on 16-MAR-18 10:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

days
days

hours
hours

days
days

days
days

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-MAY-18

Lab Work Order #: L2096506

Date Received:TECK COAL LIMITED (GREENHILLS)

BOX 5000
ELKFORD  BC  V0B1H0

ATTN: Jeremy Enns
FINAL REV. 2
30-JAN-19 17:45 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-865-3305

30-JAN-2019  Login qualifier SFPL removed due to dissolved samples field filtered.
Comments: 

GREENHILLS OPERATIONSJob Reference: 
VPO00540380Project P.O. #: 

GHO_Q2_WG_2018-04-01C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
14

L2096506-1 GH_MW-ERSC-1_WG_2018-04-01_NP
CLIENT on 16-MAY-18 @ 10:07Sampled By:

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Total Metals in Water

Bromide (Br)
Chloride (Cl)
Dissolved Organic Carbon
Fluoride (F)
Nitrate (as N)
Nitrite (as N)
Sulfate (SO4)
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

19-MAY-18

19-MAY-18

19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18

19-MAY-18
19-MAY-18
22-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
22-MAY-18
22-MAY-18

25-MAY-18
19-MAY-18

24-MAY-18
19-MAY-18

19-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18

25-MAY-18

<0.050
2.03
2.20
0.170
1.42

0.0011
66.8

<0.050
2.13

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
0.00010
0.00014
0.0826

<0.000050
<0.010
0.0185
66.1

0.00021
<0.10

0.00091
<0.010

<0.000050
0.0075
22.6

0.00561
0.00205
0.00073
0.839
7.47
2.67

<0.000010
3.14
0.205

0.000014
<0.00010
<0.010

0.000858
<0.00050
0.0011

258

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

0.050
0.50
0.50
0.020
0.0050
0.0010
0.30
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

Matrix:

TKNI

R4052949
R4052949
R4055097
R4052949
R4052949
R4052949
R4052949
R4052888
R4055097

R4056343
R4048147

R4055469
R4048150

R4048147
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
14

L2096506-1 GH_MW-ERSC-1_WG_2018-04-01_NP
CLIENT on 16-MAY-18 @ 10:07Sampled By:

WG

Routine for Teck Coal

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Orthophosphate-Dissolved (as P)

Conductivity (@ 25C)

Ion Balance

Cation - Anion Balance

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

uS/cm

%

%

24-MAY-18

25-MAY-18

24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

25-MAY-18

24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

25-MAY-18

18-MAY-18

24-MAY-18

25-MAY-18

25-MAY-18

<0.020

<0.0000050

0.0099
0.00011
0.00017
0.0849

<0.000050
0.010
0.0208
60.4

0.00049
<0.10

0.00106
0.038

<0.000050
0.0073
18.6

0.00655
0.00214
0.00077
0.874
7.71
2.81

<0.000010
2.86
0.202

0.000015
<0.00010
<0.010

0.000970
<0.00050
<0.0030

2.2

188
<1.0
<1.0
188

0.0135

<0.0010

439

100

0.0

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Diss. Orthophosphate in Water by Colour

Electrical Conductivity (EC)

Ion Balance Calculation

Ion Balance Calculation

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.0010

2.0

-100

Matrix:

R4056403

R4056167

R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403

R4056385

R4056267
R4056267
R4056267
R4056267

R4056315

R4048077

R4056267
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
14

L2096506-1

L2096506-2

GH_MW-ERSC-1_WG_2018-04-01_NP

GH_GA-MW-3_WG_2018-04-01_NP

CLIENT on 16-MAY-18 @ 10:07

CLIENT on 16-MAY-18 @ 12:35

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Anion Sum
Cation Sum

ORP

Total Dissolved Solids

Phosphorus (P)-Total

Total Suspended Solids

Turbidity

pH

Bromide (Br)
Chloride (Cl)
Dissolved Organic Carbon
Fluoride (F)
Nitrate (as N)
Nitrite (as N)
Sulfate (SO4)
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved

meq/L
meq/L

mV

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L

19-MAY-18

19-MAY-18

19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18

25-MAY-18
25-MAY-18

25-MAY-18

23-MAY-18

29-MAY-18

22-MAY-18

18-MAY-18

24-MAY-18

19-MAY-18
19-MAY-18
22-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
22-MAY-18
22-MAY-18

25-MAY-18
19-MAY-18

24-MAY-18
19-MAY-18

19-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18

5.32
5.32

311

304

0.0074

2.3

0.20

7.98

<0.050
9.03
3.24
0.174
3.48

0.0800
387

0.436
2.96

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
0.00014
0.00011
0.0694

<0.000050
0.025
0.0164

129
<0.00010

0.20
<0.00050

0.099
<0.000050

0.0211
66.0

Ion Balance Calculation

Oxidation redution potential by elect.

Total Dissolved Solids

Total P in Water by Colour

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

-1000

20

0.0010

1.0

0.10

0.10

0.050
0.50
0.50
0.020
0.0050
0.0010
0.30
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

Matrix:

Matrix:

DLHC

R4056365

R4055237

R4061763

R4054052

R4048158

R4056267

R4052949
R4052949
R4055097
R4052949
R4052949
R4052949
R4052949
R4052888
R4055097

R4056343
R4048147

R4055469
R4048150

R4048147
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
14

L2096506-2 GH_GA-MW-3_WG_2018-04-01_NP
CLIENT on 16-MAY-18 @ 12:35Sampled By:

WG

Total Metals in Water

Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total

mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18

25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18

25-MAY-18

24-MAY-18

25-MAY-18

24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

0.0679
0.00134
0.00261

1.48
49.2
3.26

<0.000010
8.12
0.669

<0.000010
<0.00010
<0.010
0.00167

<0.00050
0.0063

593

<0.020

<0.0000050

0.0075
0.00016
0.00020
0.0710

<0.000050
0.027
0.0210

126
0.00016

0.20
0.00312
0.427

<0.000050
0.0199
56.6

0.0640
0.00145
0.00256

1.54
50.0
3.43

<0.000010
7.19
0.677

<0.000010
<0.00010
<0.010
0.00175

<0.00050

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050

Matrix:

R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343

R4056403

R4056167

R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
14

L2096506-2

L2096506-3

GH_GA-MW-3_WG_2018-04-01_NP

GH_GWD1_WG_2018-04-01_NP

CLIENT on 16-MAY-18 @ 12:35

CLIENT on 16-MAY-18 @ 12:00

Sampled By:

Sampled By:

WG

WG

Routine for Teck Coal

   Miscellaneous Parameters

Dissolved Metals in Water

Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Orthophosphate-Dissolved (as P)

Conductivity (@ 25C)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

ORP

Total Dissolved Solids

Phosphorus (P)-Total

Total Suspended Solids

Turbidity

pH

Bromide (Br)
Chloride (Cl)
Dissolved Organic Carbon
Fluoride (F)
Nitrate (as N)
Nitrite (as N)
Sulfate (SO4)
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

uS/cm

%

%
meq/L
meq/L

mV

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L 19-MAY-18

24-MAY-18

25-MAY-18

24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

25-MAY-18

18-MAY-18

24-MAY-18

25-MAY-18

25-MAY-18
25-MAY-18
25-MAY-18

25-MAY-18

23-MAY-18

29-MAY-18

23-MAY-18

18-MAY-18

24-MAY-18

19-MAY-18
19-MAY-18
22-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
24-MAY-18
22-MAY-18

25-MAY-18
19-MAY-18

0.0069

4.7

183
<1.0
<1.0
183

0.0440

<0.0010

988

100

0.2
12.2
12.3

319

764

0.0128

26.4

0.58

7.81

<0.050
2.03
2.09
0.170
1.40

<0.0010
66.8
0.115
2.33

<0.020
FIELD

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Diss. Orthophosphate in Water by Colour

Electrical Conductivity (EC)

Ion Balance Calculation

Ion Balance Calculation

Oxidation redution potential by elect.

Total Dissolved Solids

Total P in Water by Colour

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.0010

2.0

-100

-1000

20

0.0010

1.0

0.10

0.10

0.050
0.50
0.50
0.020
0.0050
0.0010
0.30
0.050
0.50

0.020

Matrix:

Matrix:

DLHC

TKNI

R4056403

R4056385

R4056267
R4056267
R4056267
R4056267

R4056315

R4048077

R4056267

R4056365

R4055237

R4061763

R4055442

R4048158

R4056267

R4052949
R4052949
R4055097
R4052949
R4052949
R4052949
R4052949
R4052888
R4055097

R4056343
R4048147
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
14

L2096506-3 GH_GWD1_WG_2018-04-01_NP
CLIENT on 16-MAY-18 @ 12:00Sampled By:

WG

Total Metals in Water

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L

19-MAY-18

19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18

24-MAY-18
19-MAY-18

19-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18

25-MAY-18

24-MAY-18

25-MAY-18

24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00013
0.0816

<0.000050
<0.010
0.0219
63.1

0.00019
<0.10

0.00081
<0.010

<0.000050
0.0071
21.9

0.00527
0.00210
0.00073
0.834
7.75
2.79

<0.000010
3.05
0.192

0.000015
<0.00010
<0.010

0.000871
<0.00050
<0.0010

248

<0.020

<0.0000050

0.0075
0.00010
0.00016
0.0874

<0.000050
0.011
0.0211
62.1

0.00022
<0.10

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

Matrix:

R4055469
R4048150

R4048147
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343

R4056403

R4056167

R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
14

L2096506-3 GH_GWD1_WG_2018-04-01_NP
CLIENT on 16-MAY-18 @ 12:00Sampled By:

WG

Routine for Teck Coal

Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Orthophosphate-Dissolved (as P)

Conductivity (@ 25C)

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

ORP

Total Dissolved Solids

Phosphorus (P)-Total

Total Suspended Solids

Turbidity

pH

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

uS/cm

%
meq/L
meq/L

%

mV

mg/L

mg/L

mg/L

NTU

pH

24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

25-MAY-18

24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

25-MAY-18

18-MAY-18

24-MAY-18

25-MAY-18
25-MAY-18
25-MAY-18

25-MAY-18

25-MAY-18

23-MAY-18

29-MAY-18

23-MAY-18

19-MAY-18

24-MAY-18

0.00098
0.021

<0.000050
0.0064
18.7

0.00576
0.00244
0.00070
0.872
7.78
2.97

<0.000010
2.78
0.198

0.000017
<0.00010
<0.010

0.000970
<0.00050
<0.0030

2.2

195
<1.0
<1.0
195

0.0171

<0.0010

442

-3.3
5.45
5.10

93.6

323

300

0.0043

1.2

0.47

8.00

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Diss. Orthophosphate in Water by Colour

Electrical Conductivity (EC)

Ion Balance Calculation

Ion Balance Calculation

Oxidation redution potential by elect.

Total Dissolved Solids

Total P in Water by Colour

Total Suspended Solids

Turbidity

pH

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.0010

2.0

-100

-1000

20

0.0010

1.0

0.10

0.10

Matrix:

DLHC

R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403

R4056385

R4056267
R4056267
R4056267
R4056267

R4056315

R4048077

R4056267

R4056365

R4055237

R4061763

R4055442

R4048446

R4056267
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
14

L2096506-3

L2096506-4

GH_GWD1_WG_2018-04-01_NP

GH_GWB1_WG_2018-04-01_NP

CLIENT on 16-MAY-18 @ 12:00

CLIENT on 16-MAY-18 @ 12:00

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Bromide (Br)
Chloride (Cl)
Dissolved Organic Carbon
Fluoride (F)
Nitrate (as N)
Nitrite (as N)
Sulfate (SO4)
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

19-MAY-18

19-MAY-18

19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
25-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18

19-MAY-18
19-MAY-18
22-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
19-MAY-18
24-MAY-18
22-MAY-18

25-MAY-18
19-MAY-18

24-MAY-18
19-MAY-18

25-MAY-18
19-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
26-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18
25-MAY-18

<0.050
<0.50
<0.50
<0.020
<0.0050
<0.0010
<0.30
<0.050
<0.50

<0.020
FIELD

<0.0000050
FIELD

FIELD
FIELD

<0.0030
<0.00010
<0.00010
<0.00010
<0.000050

<0.010
<0.0050
<0.050

<0.00010
<0.10

<0.00050
<0.010

<0.000050
<0.0010
<0.10

<0.00010
<0.000050
<0.00050
<0.050
<0.050
<0.050

<0.000010
<0.050

<0.00020
<0.000010
<0.00010
<0.010

<0.000010

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.050
0.50
0.50
0.020
0.0050
0.0010
0.30
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010

Matrix:

Matrix:

RRV

R4052949
R4052949
R4055097
R4052949
R4052949
R4052949
R4052949
R4052888
R4055097

R4056343
R4048147

R4055469
R4048150

R4056441
R4048147
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056428
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
R4056343
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2096506-4 GH_GWB1_WG_2018-04-01_NP
CLIENT on 16-MAY-18 @ 12:00Sampled By:

WG

Total Metals in Water

Routine for Teck Coal

Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Orthophosphate-Dissolved (as P)

mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

19-MAY-18
19-MAY-18

25-MAY-18
25-MAY-18

28-MAY-18

24-MAY-18

25-MAY-18

24-MAY-18
24-MAY-18
24-MAY-18
26-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

25-MAY-18

24-MAY-18
24-MAY-18
24-MAY-18
24-MAY-18

25-MAY-18

18-MAY-18

<0.00050
<0.0010

<0.50

<0.020

<0.0000050

<0.0030
<0.00010
<0.00010
<0.00010
<0.000050

<0.010
<0.0050
<0.050

<0.00010
<0.10

<0.00050
<0.010

<0.000050
<0.0010
<0.10

<0.00010
<0.000050
<0.00050
<0.050
<0.050
<0.10

<0.000010
<0.050

<0.00020
<0.000010
<0.00010
<0.010

<0.000010
<0.00050
<0.0030

2.0

<1.0
<1.0
<1.0
<1.0

<0.0050

<0.0010

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Diss. Orthophosphate in Water by Colour

0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.0010

Matrix:

R4056343
R4056343

R4056403

R4056167

R4056403
R4056403
R4056403
R4057381
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403
R4056403

R4056385

R4056267
R4056267
R4056267
R4056267

R4056315

R4048077
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
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L2096506-4 GH_GWB1_WG_2018-04-01_NP
CLIENT on 16-MAY-18 @ 12:00Sampled By:

WG

Conductivity (@ 25C)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

ORP

Total Dissolved Solids

Phosphorus (P)-Total

Total Suspended Solids

Turbidity

pH

uS/cm

%

%
meq/L
meq/L

mV

mg/L

mg/L

mg/L

NTU

pH

24-MAY-18

28-MAY-18

28-MAY-18
28-MAY-18
28-MAY-18

25-MAY-18

23-MAY-18

29-MAY-18

23-MAY-18

19-MAY-18

24-MAY-18

<2.0

0.0

0.0
<0.10
<0.10

452

<10

<0.0010

<1.0

0.20

5.41

Electrical Conductivity (EC)

Ion Balance Calculation

Ion Balance Calculation

Oxidation redution potential by elect.

Total Dissolved Solids

Total P in Water by Colour

Total Suspended Solids

Turbidity

pH

2.0

-100

-1000

10

0.0010

1.0

0.10

0.10

Matrix:

R4056267

R4056365

R4055237

R4061763

R4055442

R4048446

R4056267



ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-ED

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-ED

EC-L-PCT-CL

F-IC-N-ED

HARDNESS-CALC-VA

HG-D-CVAA-VA

Reference Information

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

L2096506 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Sample Parameter Qualifier Key:

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

Method Reference** 

Description Qualifier    

Matrix 

Test Method References:            

Version:  FINAL REV
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HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-ED

NO3-L-IC-N-ED

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-ED

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

Reference Information

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

L2096506 CONTD....
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Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

Method Reference** Matrix 

Test Method References:            

Version:  FINAL REV
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TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Reference Information

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

L2096506 CONTD....
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Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water

Water

Water

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

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

ED

VA

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

GHO_Q2_WG_2018-04-
01

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.

Version:  FINAL REV
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-ED

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4056385

R4056267

R4056213

R4056343

R4056403

R4052949

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

WG2781150-12

WG2781150-11

WG2781150-10

WG2780975-8

WG2780975-7

WG2776477-2

WG2776477-1

WG2776477-4

WG2777028-2

WG2777028-1

WG2776643-2

WG2776643-1

L2096506-4

NP

L2096506-4

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

2.2

104.8

1.8

104.2

<1.0

97.6

<0.000020

97.6

102.7

<0.000020

101.0

<0.050

25-MAY-18

25-MAY-18

25-MAY-18

24-MAY-18

24-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

24-MAY-18

24-MAY-18

19-MAY-18

19-MAY-18

11 20

85-115

85-115

80-120

70-130

80-120

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

2.0

18



Quality Control Report
Page 2 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-ED

EC-L-PCT-CL

Water

Water

Water

Water

R4055097

R4055097

R4052949

R4056267

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

WG2779378-14

WG2779378-13

WG2779378-14

WG2779378-13

WG2776643-15

WG2776643-17

WG2776643-19

WG2776643-2

WG2776643-21

WG2776643-1

WG2776643-16

WG2776643-18

WG2776643-20

WG2776643-22

WG2780975-8

WG2780975-7

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

101.2

<0.50

100.1

<0.50

102.2

102.2

101.9

102.1

102.3

<0.50

<0.50

<0.50

<0.50

<0.50

102.0

<2.0

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

24-MAY-18

24-MAY-18

80-120

80-120

90-110

90-110

90-110

90-110

90-110

90-110

%

mg/L

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

uS/cm

0.5

0.5

0.5

0.5

0.5

0.5

0.5

2

18
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-ED

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4052949

R4051196

R4056167

R4056213

Batch

Batch

Batch

Batch

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

LCS

MB

LCS

WG2776643-15

WG2776643-17

WG2776643-19

WG2776643-2

WG2776643-21

WG2776643-1

WG2776643-16

WG2776643-18

WG2776643-20

WG2776643-22

WG2776475-14

WG2780862-2

WG2780862-1

WG2776477-2

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

102.4

104.7

103.7

102.4

102.2

<0.020

<0.020

<0.020

<0.020

<0.020

103.1

88.0

<0.0000050

101.2

100.5

98.6

96.8

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

22-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

90-110

90-110

90-110

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

%

%

%

0.02

0.02

0.02

0.02

0.02

0.000005

18
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4056213Batch
LCS

MB

WG2776477-2

WG2776477-1 NP

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

99.1

85.0

99.7

91.4

97.1

97.0

99.6

92.0

99.3

100.1

103.1

98.1

99.7

100.7

100.4

98.9

107.5

100.7

99.4

107.5

102.6

97.8

96.5

104.1

102.2

92.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

18
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4056213

R4056343

Batch

Batch

MB

MS

WG2776477-1

WG2776477-4

NP

L2096506-4

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cobalt (Co)-Dissolved

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.9

102.4

101.0

100.1

93.1

94.5

103.6

98.0

100.8

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

18



Quality Control Report
Page 6 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4056343

R4056428

Batch

Batch

MS

LCS

WG2776477-4

WG2781204-2

L2096506-4
Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

101.5

97.8

98.1

98.1

101.8

102.6

96.9

99.7

99.7

97.8

96.2

101.3

101.4

96.3

100.2

99.0

100.8

96.3

100.9

98.0

107.8

95.4

102.0

103.0

97.8

85.6

102.2

95.8

102.2

104.4

102.4

99.4

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

18



Quality Control Report
Page 7 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4056428Batch
LCS

MB

WG2781204-2

WG2781204-1 NP

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

98.0

88.2

107.8

102.2

93.4

105.1

105.3

95.0

104.6

96.6

107.6

106.5

94.5

96.3

101.4

93.0

105.9

94.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

18



Quality Control Report
Page 8 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4056428

R4056403

Batch

Batch

MB

LCS

WG2781204-1

WG2777028-2

NP
Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

107.0

111.8

101.7

109.8

106.4

98.0

105.5

105.6

100.1

102.1

102.7

103.2

106.7

91.0

96.5

101.9

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

18



Quality Control Report
Page 9 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4056403Batch
LCS

MB

WG2777028-2

WG2777028-1

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

107.6

101.6

107.1

104.7

105.7

109.4

95.4

109.6

103.6

105.3

99.0

115.0

104.9

97.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 10 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4056403

R4057381

Batch

Batch

MB

LCS

WG2777028-1

WG2781207-2

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.6

109.5

108.7

110.0

105.3

94.2

107.7

112.8

107.9

106.1

105.5

109.3

107.1

97.4

108.8

105.3

108.8

108.4

104.9

106.2

105.1

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

18



Quality Control Report
Page 11 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4057381Batch
LCS

MB

WG2781207-2

WG2781207-1

Silver (Ag)-Total

Sodium (Na)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

109.5

105.4

104.2

106.2

103.1

106.4

108.8

106.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001
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Quality Control Report
Page 12 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-ED

Water

Water

Water

R4057381

R4057430

R4056315

R4052949

Batch

Batch

Batch

Batch

MB

LCS

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

WG2781207-1

WG2781207-2

WG2781032-10

WG2781032-9

WG2776643-15

WG2776643-17

WG2776643-19

WG2776643-2

WG2776643-21

WG2776643-1

WG2776643-16

WG2776643-18

WG2776643-20

WG2776643-22

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Strontium (Sr)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

113.6

106.0

<0.0050

105.4

105.1

105.0

104.5

105.4

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

27-MAY-18

25-MAY-18

25-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

80-120

85-115

90-110

90-110

90-110

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.001

0.001

0.001

0.001

18



Quality Control Report
Page 13 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-ED

ORP-CL

P-T-L-COL-ED

Water

Water

Water

R4052949

R4056365

R4061763

Batch

Batch

Batch

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

CRM

CRM

LCS

LCS

LCS

MB

MB

WG2776643-15

WG2776643-17

WG2776643-19

WG2776643-2

WG2776643-21

WG2776643-1

WG2776643-16

WG2776643-18

WG2776643-20

WG2776643-22

WG2781106-10

WG2781106-11

WG2783267-10

WG2783267-12

WG2783267-2

WG2783267-1

WG2783267-11

CL-ORP

CL-ORP

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

102.2

102.3

100.8

102.2

101.1

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

229

224

105.4

105.6

106.0

<0.0010

<0.0010

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

25-MAY-18

25-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

90-110

90-110

90-110

90-110

90-110

210-230

210-230

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mV

mV

%

%

%

mg/L

mg/L

0.005

0.005

0.005

0.005

0.005

0.001

0.001

18



Quality Control Report
Page 14 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-ED

Water

Water

Water

Water

R4061763

R4056267

R4048077

R4052949

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

LCS

LCS

WG2783267-9

WG2780975-8

WG2775864-10

WG2775864-14

WG2775864-18

WG2775864-2

WG2775864-6

WG2775864-1

WG2775864-13

WG2775864-17

WG2775864-5

WG2775864-9

WG2776643-15

WG2776643-17

WG2776643-19

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

<0.0010

7.03

94.6

96.4

96.6

91.4

95.8

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

103.1

102.0

103.0

29-MAY-18

24-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

6.9-7.1

80-120

80-120

80-120

80-120

80-120

90-110

90-110

90-110

mg/L

pH

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.001

0.001

0.001

0.001

0.001

0.001

18



Quality Control Report
Page 15 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-ED

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

R4052949

R4055237

R4052888

R4054052

R4055442

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

WG2776643-2

WG2776643-21

WG2776643-1

WG2776643-16

WG2776643-18

WG2776643-20

WG2776643-22

WG2778321-5

WG2778321-4

WG2778478-10

WG2778478-9

WG2777970-11

WG2777970-10

WG2779027-2

WG2779027-5

WG2779027-1

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

103.0

103.4

<0.30

<0.30

<0.30

<0.30

<0.30

96.6

<10

82.8

<0.050

97.6

<1.0

91.1

99.6

19-MAY-18

20-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

23-MAY-18

23-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

90-110

90-110

85-115

75-125

85-115

85-115

85-115

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

0.3

0.3

0.3

0.3

0.3

10

0.05

1

18



Quality Control Report
Page 16 ofReport Date: 30-JAN-19Workorder: L2096506

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4055442

R4048158

R4048446

Batch

Batch

Batch

MB

MB

LCS

MB

LCS

MB

WG2779027-1

WG2779027-4

WG2776348-11

WG2776348-10

WG2776827-2

WG2776827-1

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

<1.0

<1.0

99.5

<0.10

98.0

<0.10

23-MAY-18

23-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

19-MAY-18

85-115

85-115

mg/L

mg/L

%

NTU

%

NTU

1

1

0.1

0.1

18



Quality Control Report
Page 17 ofReport Date: 30-JAN-19Workorder: L2096506

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

18



Quality Control Report
Page 18 ofReport Date: 30-JAN-19Workorder: L2096506

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4

16-MAY-18 10:07
16-MAY-18 12:35
16-MAY-18 12:00
16-MAY-18 12:00

24-MAY-18 16:00
24-MAY-18 16:00
24-MAY-18 16:00
24-MAY-18 16:00

0.25
0.25
0.25
0.25

198
195
196
196

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2096506 were received on 17-MAY-18 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

18





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

06-JUN-18

Lab Work Order #: L2106800

Date Received:TECK COAL LIMITED (GREENHILLS)

P.O. Box 5000
Elkford  BC  V0B 1H0

ATTN: Jeremy Enns
FINAL   
15-JUN-18 15:57 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-865-3284

8-JUN-2018  .
Comments: 

GREENHILLS OPERATIONJob Reference: 
540380Project P.O. #: 

GHO_Q2_WG_2018-04-01C of C Numbers:
Legal Site Desc: 



15-JUN-18 15:57 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2106800 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG WG WG
04-JUN-18 04-JUN-18 04-JUN-18 04-JUN-18

GH_POTW17_WG
_2018-04-01_NP

GH_POTW09_WG
_2018-04-01_NP

GH_GWD2_WG_2
018-04-01_NP

GH_GWB2_WG_2
018-04-01_NP

L2106800-1 L2106800-2 L2106800-3 L2106800-4

12:30 14:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

1320 775 1320 <2.0

763 383 765 <0.50

7.90 7.94 7.87 5.35

308 359 369 318

3.1 1.4 3.6 <1.0

1070 512 1050 <3.0

4.93 1.26 3.80 <0.10

14.0 9.6 14.5 1.4

280 248 278 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

280 248 278 <1.0

0.0127 0.0220 0.0129 <0.0050

<0.25 <0.25 <0.25 <0.050

17.9 8.56 18.4 <0.10

0.18 0.90 0.18 <0.020

0.563 0.027 0.582 <0.0050

<0.0050 <0.0050 <0.0050 <0.0010

0.174 <0.050 0.192 <0.050

<0.0010 <0.0010 <0.0010 <0.0010

0.0054 <0.0020 0.0039 <0.0020

476 177 492 <0.30

16.1 8.94 16.4 <0.10

15.7 7.96 15.7 <0.10

-1.2 -5.8 -2.2 0.0

0.97 0.75 0.98 <0.50

1.10 0.87 1.07 <0.50

0.0120 <0.0030 0.0134 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00022 0.00057 0.00025 <0.00010

0.0298 0.0337 0.0305 <0.00010

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.020 0.018 0.020 <0.010

0.0541 0.0082 0.0480 <0.0050

174 96.7 175 <0.050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS DLDS DLDS

DLDS DLDS DLDS

SFP

SP



15-JUN-18 15:57 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2106800 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG WG WG
04-JUN-18 04-JUN-18 04-JUN-18 04-JUN-18

GH_POTW17_WG
_2018-04-01_NP

GH_POTW09_WG
_2018-04-01_NP

GH_GWD2_WG_2
018-04-01_NP

GH_GWB2_WG_2
018-04-01_NP

L2106800-1 L2106800-2 L2106800-3 L2106800-4

12:30 14:00

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00037 <0.00010 0.00058 <0.00010

0.17 0.19 0.19 <0.10

0.00639 0.0107 0.00642 <0.00050

0.647 0.242 0.684 <0.010

0.000653 0.000368 0.000627 <0.000050

0.0129 0.0112 0.0132 <0.0010

75.7 41.9 77.3 <0.10

0.0732 0.189 0.0750 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00111 0.00253 0.00110 <0.000050

0.0337 0.00352 0.0195 <0.00050

1.65 1.61 1.66 <0.050

11.0 1.60 11.2 <0.050

4.49 4.82 4.51 <0.10

<0.000010 <0.000010 <0.000010 <0.000010

8.39 6.87 8.49 <0.050

0.466 0.333 0.464 <0.00020

0.000013 0.000018 0.000015 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00250 0.00224 0.00251 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

0.0073 0.0064 0.0057 <0.0030

FIELD FIELD FIELD FIELD

LAB FIELD FIELD FIELD

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00014 0.00039 0.00017 <0.00010

0.0312 0.0306 0.0302 <0.00010

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.021 0.017 0.022 <0.010

0.0444 0.0104 0.0436 <0.0050

175 90.4 182 <0.050

<0.00010 <0.00010 <0.00010 <0.00010

0.17 0.16 0.14 <0.10

0.00182 0.00273 <0.00050 <0.00050

Total Metals

Dissolved Metals



15-JUN-18 15:57 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2106800 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG WG WG
04-JUN-18 04-JUN-18 04-JUN-18 04-JUN-18

GH_POTW17_WG
_2018-04-01_NP

GH_POTW09_WG
_2018-04-01_NP

GH_GWD2_WG_2
018-04-01_NP

GH_GWB2_WG_2
018-04-01_NP

L2106800-1 L2106800-2 L2106800-3 L2106800-4

12:30 14:00

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 0.136 0.152 <0.010

<0.000050 0.000059 0.000343 <0.000050

0.0131 0.0108 0.0133 <0.0010

79.4 38.1 75.0 <0.10

0.0695 0.176 0.0639 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00110 0.00232 0.00105 <0.000050

0.0333 0.00188 0.0172 <0.00050

1.69 1.41 1.64 <0.050

13.2 1.69 13.5 <0.050

4.52 4.17 4.31 <0.050

<0.000010 <0.000010 <0.000010 <0.000010

8.56 6.09 8.06 <0.050

0.462 0.302 0.455 <0.00020

0.000015 0.000017 0.000013 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00242 0.00214 0.00235 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

0.0043 0.0043 0.0019 <0.0010

Dissolved Metals



Reference Information

DLDS

MS-B

SFP

SP

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample was Filtered and Preserved  at the laboratory

Sample was Preserved at the laboratory

Qualifiers for Individual Parameters Listed:

Description Qualifier      

15-JUN-18 15:57 (MT)

L2106800 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2106800-1, -2, -3, -4
L2106800-1, -2, -3, -4
L2106800-1
L2106800-1
L2106800-1
L2106800-1
L2106800-1
L2106800-1
L2106800-1
L2106800-1, -3, -4
L2106800-1, -3, -4
L2106800-1, -3, -4
L2106800-1, -3, -4
L2106800-1, -3, -4

Dissolved Organic Carbon
Total Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 15-JUN-18 15:57 (MT)
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EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

Version: FINAL   
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PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

GHO_Q2_WG_2018-04-
01

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
P.O. Box 5000 
Elkford  BC  V0B 1H0
Jeremy Enns

Report Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4074963

R4072729

R4074940

R4075411

R4083779

R4075027

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

WG2789553-3

WG2789553-1

WG2790070-3

WG2790070-1

WG2790495-2

WG2790495-1

WG2790495-4

WG2791207-3

WG2791207-2

WG2791207-1

WG2798162-3

WG2798162-2

WG2798162-1

WG2790494-2

WG2790494-1

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2106800-4

L2106800-1

LF

L2106800-2

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

106.2

<1.0

98.4

<1.0

98.0

<0.000020

93.8

<0.000020

103.1

<0.000020

<0.000020

99.8

<0.000020

103.9

<0.000020

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

06-JUN-18

06-JUN-18

N/A

N/A

20

20

85-115

85-115

80-120

70-130

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.00002

0.00002

RPD-NA

RPD-NA

<0.000020

<0.000020

24



Quality Control Report
Page 2 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

Water

Water

Water

Water

R4081327

R4075448

R4075516

R4075514

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

LCS

LCS

MB

MB

MB

MS

DUP

LCS

WG2794591-3

WG2794591-2

WG2794591-1

WG2790591-7

WG2790591-6

WG2790591-5

WG2790334-5

WG2790334-12

WG2790334-4

WG2790334-8

WG2790334-11

WG2790334-3

WG2790334-7

WG2790334-6

WG2790333-6

WG2790333-13

L2106800-2

L2106800-1

L2106800-1

L2106800-2

L2106800-1

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

<0.000020

102.5

<0.000020

<0.25

101.5

<0.050

0.93

102.4

102.1

102.7

<0.50

<0.50

<0.50

102.6

1.08

106.6

12-JUN-18

12-JUN-18

12-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

N/A

N/A

4.4

1.4

20

20

20

20

80-120

85-115

80-120

80-120

80-120

70-130

80-120

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

0.00002

0.05

0.5

0.5

0.5

RPD-NA

RPD-NA

<0.000020

<0.25

0.97

1.10
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-TOC-VA

CL-L-IC-N-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

R4075514

R4075448

R4075448

R4081310

Batch

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

MB

MS

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

WG2790333-17

WG2790333-5

WG2790333-9

WG2790333-12

WG2790333-16

WG2790333-4

WG2790333-8

WG2790333-7

WG2790591-7

WG2790591-6

WG2790591-5

WG2790591-7

WG2790591-6

WG2790591-5

WG2790845-6

WG2790845-5

L2106800-2

L2106800-1

L2106800-1

NP

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

105.6

102.8

106.4

<0.50

<0.50

<0.50

<0.50

97.5

18.6

101.7

<0.10

0.18

106.4

<0.020

102.9

<0.0000050

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

12-JUN-18

12-JUN-18

3.3

2.0

20

20

80-120

80-120

80-120

70-130

90-110

90-110

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

0.5

0.5

0.5

0.5

0.1

0.02

0.000005

17.9

0.18
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4075087

R4074940

Batch

Batch

DUP

LCS

MB

LCS

WG2791096-7

WG2791096-2

WG2791096-1

WG2790495-2

L2106800-2
Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.0000050

99.5

<0.0000050

96.7

96.8

97.7

99.5

98.7

98.5

97.5

99.8

95.1

96.3

93.8

96.5

98.6

98.3

97.2

95.4

102.0

95.2

98.6

97.0

95.4

97.0

97.7

99.8

98.6

96.6

93.8

07-JUN-18

07-JUN-18

07-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

N/A 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

RPD-NA<0.0000050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4074940Batch
LCS

MB

MS

WG2790495-2

WG2790495-1

WG2790495-4

NP

L2106800-4

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

102.8

96.3

100.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

24



Quality Control Report
Page 6 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4074940

R4075411

Batch

Batch

MS

DUP

WG2790495-4

WG2791207-3

L2106800-4

L2106800-1

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

94.6

97.9

97.8

97.4

90.9

94.1

99.7

93.7

94.7

97.6

97.0

94.8

95.8

92.8

97.3

92.3

96.4

96.3

96.6

99.4

88.5

97.5

98.4

95.8

96.4

94.3

92.3

98.0

93.3

102.7

<0.0030

<0.00010

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

07-JUN-18

07-JUN-18

N/A

N/A

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

RPD-NA

RPD-NA

<0.0030

<0.00010

24



Quality Control Report
Page 7 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4075411Batch
DUP

LCS

WG2791207-3

WG2791207-2

L2106800-1
Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

0.00012

0.0315

<0.000050

0.021

0.0000466

175

<0.00010

0.00018

0.00184

<0.010

<0.000050

0.0131

80.1

0.0701

0.00106

0.0336

1.69

0.0139

4.52

<0.000010

8.66

0.457

0.000015

<0.00010

<0.010

0.00244

<0.00050

0.0047

106.2

102.2

99.0

107.8

104.9

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

13

1.1

N/A

0.3

4.8

0.1

N/A

5.4

1.2

N/A

N/A

0.5

0.9

0.8

3.5

0.8

0.2

5.6

0.1

N/A

1.2

1.0

2.4

N/A

N/A

0.7

N/A

8.9

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00014

0.0312

<0.000050

0.021

0.0000444

175

<0.00010

0.00017

0.00182

<0.010

<0.000050

0.0131

79.4

0.0695

0.00110

0.0333

1.69

0.0132

4.52

<0.000010

8.56

0.462

0.000015

<0.00010

<0.010

0.00242

<0.00050

0.0043

24



Quality Control Report
Page 8 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4075411Batch
LCS

MB

WG2791207-2

WG2791207-1 LF

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

94.6

105.0

99.3

99.6

103.0

101.5

100.4

104.0

101.0

102.8

100.1

101.6

104.0

103.3

99.97

100.7

101.7

104.6

102.0

106.3

102.3

99.2

103.9

103.7

99.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

24



Quality Control Report
Page 9 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4075411

R4083779

Batch

Batch

MB

DUP

WG2791207-1

WG2798162-3

LF

L2106800-2

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

<0.00010

0.00038

0.0314

<0.000050

0.018

0.0000106

91.6

<0.00010

0.00017

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

N/A

N/A

2.5

2.8

N/A

1.8

1.7

1.3

N/A

5.5

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00039

0.0306

<0.000050

0.017

0.0000104

90.4

<0.00010

0.00016

24



Quality Control Report
Page 10 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4083779Batch
DUP

LCS

WG2798162-3

WG2798162-2

L2106800-2
Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

0.00287

0.139

0.000058

0.0108

39.6

0.181

0.00233

0.00194

1.48

0.00171

4.24

<0.000010

6.28

0.308

0.000017

<0.00010

<0.010

0.00216

<0.00050

0.0044

100.4

101.2

101.3

103.2

98.9

95.3

103.3

97.9

99.6

103.6

99.4

99.99

102.0

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

4.9

2.9

1.5

0.5

3.9

3.0

0.4

3.2

4.5

0.8

1.7

N/A

3.2

1.9

0.2

N/A

N/A

1.0

N/A

0.8

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00273

0.136

0.000059

0.0108

38.1

0.176

0.00232

0.00188

1.41

0.00169

4.17

<0.000010

6.09

0.302

0.000017

<0.00010

<0.010

0.00214

<0.00050

0.0043

24



Quality Control Report
Page 11 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4083779Batch
LCS

MB

WG2798162-2

WG2798162-1 NP

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

98.6

105.2

104.4

99.7

100.2

104.9

96.2

98.1

106.0

102.8

97.8

100.5

101.3

98.4

104.8

102.4

95.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001
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Quality Control Report
Page 12 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4083779

R4075027

Batch

Batch

MB

LCS

WG2798162-1

WG2790494-2

NP
Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.1

103.1

99.2

98.0

100.4

97.2

99.3

100.6

100.8

99.2

101.0

107.1

101.2

107.7

100.1

99.9

99.3

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 13 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4075027Batch
LCS

MB

WG2790494-2

WG2790494-1

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

100.6

100.3

95.9

97.7

96.2

102.1

100.1

100.6

100.7

94.3

109.1

100.2

96.1

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 14 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4075027

R4075411

Batch

Batch

MB

DUP

WG2790494-1

WG2791138-3 L2106800-4

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010
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Quality Control Report
Page 15 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4075411Batch
DUP

LCS

WG2791138-3

WG2791138-2

L2106800-4
Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

105.1

105.2

104.5

108.4

104.3

94.8

104.2

101.1

101.2

106.3

103.5

104.7

103.2

101.7

106.9

103.0

100.9

106.6

104.1

104.8

105.6

100.8

106.9

102.3

105.4

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030
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Quality Control Report
Page 16 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4075411Batch
LCS

MB

WG2791138-2

WG2791138-1

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

101.1

96.9

100.3

104.8

97.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001
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Quality Control Report
Page 17 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4075411

R4081327

Batch

Batch

MB

DUP

WG2791138-1

WG2794591-3

WG2794591-2

L2106800-2

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

<0.00050

<0.0030

<0.0030

<0.00010

0.00058

0.0352

<0.000050

0.019

0.0000112

99.0

<0.00010

0.00019

0.0109

0.248

0.000368

0.0114

43.2

0.193

0.00249

0.00350

1.65

0.00170

4.87

<0.000010

7.10

0.336

0.000017

<0.00010

<0.010

0.00227

<0.00050

0.0066

07-JUN-18

07-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

N/A

N/A

3.0

4.3

N/A

1.9

0.000003

2.3

N/A

0.6

1.4

2.2

0.0

1.4

3.0

1.9

1.6

0.4

2.5

6.4

0.9

N/A

3.2

0.9

8.7

N/A

N/A

1.5

N/A

2.6

20

20

20

20

20

20

0.00001

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.003

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00057

0.0337

<0.000050

0.018

0.0000082

96.7

<0.00010

0.00019

0.0107

0.242

0.000368

0.0112

41.9

0.189

0.00253

0.00352

1.61

0.00160

4.82

<0.000010

6.87

0.333

0.000018

<0.00010

<0.010

0.00224

<0.00050

0.0064
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Quality Control Report
Page 18 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4081327Batch
LCS

MB

WG2794591-2

WG2794591-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

104.0

108.5

103.8

106.1

101.4

92.6

102.3

99.9

106.5

103.5

103.1

101.5

101.2

97.2

104.8

102.8

105.6

103.9

106.1

95.4

97.2

102.7

104.6

103.3

100.7

103.4

104.1

104.3

105.4

93.3

<0.0030

<0.00010

<0.00010

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 19 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4081327

R4075619

Batch

Batch

MB

LCS

MB

WG2794591-1

WG2790725-6

WG2790725-5

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

92.6

<0.0050

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

07-JUN-18

07-JUN-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 20 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

R4075448

R4075448

R4074307

R4075243

R4072729

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

CRM

DUP

CRM

DUP

MB

MS

CRM

WG2790591-7

WG2790591-6

WG2790591-5

WG2790591-7

WG2790591-6

WG2790591-5

WG2790599-1

WG2790599-2

WG2790777-2

WG2790777-3

WG2790777-1

WG2790777-4

WG2790070-2

L2106800-1

L2106800-1

VA-ORP

L2106800-2

VA-ERA-PO4

L2106800-1

L2106800-2

VA-PH7-BUF

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

<0.0050

104.9

<0.0010

0.580

102.3

<0.0050

221

357

101.0

0.0049

<0.0020

101.0

7.00

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

06-JUN-18

N/A

2.9

2.1

9.0

20

20

15

20

90-110

90-110

210-230

80-120

70-130

6.9-7.1

mg/L

%

mg/L

mg/L

%

mg/L

mV

mV

%

mg/L

mg/L

%

pH

0.001

0.005

0.002

RPD-NA

J

<0.0050

0.563

359

0.0054
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Quality Control Report
Page 21 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

Water

R4074628

R4075448

R4074993

R4075821

R4075019

R4074067

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

CRM

MB

WG2790708-2

WG2790708-1

WG2790591-7

WG2790591-6

WG2790591-5

WG2790487-3

WG2790487-2

WG2790487-1

WG2790402-10

WG2790402-9

WG2790111-2

WG2790111-1

WG2790548-2

WG2790548-1

VA-OPO4-CONTROL

L2106800-1

L2106800-1

VA-FORM-40

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

96.7

<0.0010

493

102.9

<0.30

998

102.7

<3.0

100.2

<0.050

95.5

<1.0

100.8

07-JUN-18

07-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

07-JUN-18

07-JUN-18

06-JUN-18

06-JUN-18

06-JUN-18

3.5

6.7

20

20

80-120

90-110

85-115

75-125

85-115

85-115

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.001

0.3

3

0.05

1

476

1070
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Quality Control Report
Page 22 ofReport Date: 15-JUN-18Workorder: L2106800

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-VA Water

R4074067Batch
MBWG2790548-1

Turbidity <0.10 06-JUN-18NTU 0.1
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Quality Control Report
Page 23 ofReport Date: 15-JUN-18Workorder: L2106800

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 24 ofReport Date: 15-JUN-18Workorder: L2106800

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4

1
2
3
4

04-JUN-18 12:30
04-JUN-18 14:00

04-JUN-18
04-JUN-18

04-JUN-18 12:30
04-JUN-18 14:00

04-JUN-18
04-JUN-18

06-JUN-18 19:00
06-JUN-18 19:00
06-JUN-18 19:00
06-JUN-18 19:00

06-JUN-18 10:43
06-JUN-18 10:43
06-JUN-18 10:43
06-JUN-18 10:43

0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25

54
53
55
55

46
45
47
47

Oxidation reduction potential by Elect.

pH by Meter (Automated)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2106800 were received on 06-JUN-18 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2110527 CONTD....
2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
10

L2110527-1 GH_POTW15_WS_2018-06-11_N
CLIENT on 11-JUN-18 @ 13:34Sampled By:

WS
   Miscellaneous Parameters

Dissolved Metals in Water

Total Metals in Water

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total

mg/L
mg/L
ug/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L
mg/L

14-JUN-18

14-JUN-18

14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18

24-JUN-18
26-JUN-18
16-JUN-18
24-JUN-18

18-JUN-18
14-JUN-18

19-JUN-18
14-JUN-18

14-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
19-JUN-18

20-JUN-18

16-JUN-18

16-JUN-18
16-JUN-18

0.97
0.078

<0.00050
0.98

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00192
0.0280

<0.000050
0.019
0.0186

146
<0.00010

0.29
<0.00050

0.970
<0.000050

0.0158
53.1
0.226

0.00248
0.00138

1.81
<0.050
4.27

<0.000010
14.3
0.439

0.000018
<0.00010
<0.010
0.00156

<0.00050
0.0013

582

<0.020

0.0038
<0.00010

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

0.50
0.050

0.00050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0030
0.00010

Matrix:

R4096506
R4097744
R4084704
R4096506

R4089232
R4083208

R4090038
R4082542

R4083208
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4090887

R4088897

R4088897
R4088897



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2110527 CONTD....
3PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
10

L2110527-1 GH_POTW15_WS_2018-06-11_N
CLIENT on 11-JUN-18 @ 13:34Sampled By:

WS

Routine for Teck Coal

Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18

23-JUN-18

22-JUN-18
22-JUN-18
22-JUN-18
22-JUN-18

21-JUN-18

12-JUN-18

12-JUN-18

22-JUN-18

12-JUN-18

24-JUN-18

24-JUN-18
24-JUN-18
24-JUN-18

0.00186
0.0230

<0.000050
0.021
0.0133

136
0.00013

0.25
0.00545

1.24
0.000282
0.0156
50.8
0.201

0.00240
0.00593

1.55
<0.050
4.43

<0.000010
12.5
0.409

0.000016
<0.00010
<0.010
0.00145
<0.0010
0.0084

4.7

241
3.4

<1.0
245

0.0445

<0.25

38.0

986

0.22

105

2.4
11.8
12.4

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.0010
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.25

2.5

2.0

0.10

-100

Matrix:

DLB

DLHC

DLHC

DLHC

R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897

R4095982

R4095370
R4095370
R4095370
R4095370

R4094436

R4081998

R4081998

R4095370

R4081998
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
10

L2110527-1

L2110527-2

GH_POTW15_WS_2018-06-11_N

GH_POTW10_WS_2018-06-11_N

CLIENT on 11-JUN-18 @ 13:34

CLIENT on 11-JUN-18 @ 13:28

Sampled By:

Sampled By:

WS

WS
   Miscellaneous Parameters

Dissolved Metals in Water

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Sulfate (SO4)

Total Dissolved Solids

Phosphorus (P)-Total

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
ug/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L

14-JUN-18

14-JUN-18

14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18

12-JUN-18

12-JUN-18

13-JUN-18

03-JUL-18

12-JUN-18

15-JUN-18

05-JUL-18

15-JUN-18

13-JUN-18

22-JUN-18

24-JUN-18
26-JUN-18
16-JUN-18
24-JUN-18

18-JUN-18
14-JUN-18

19-JUN-18
14-JUN-18

14-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18

0.026

<0.0050

<0.0010

354

279

692

0.0017

1.7

11.6

8.28

<0.50
0.142

<0.00050
<0.50

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00181
0.0215

<0.000050
0.033
0.0119
97.6

<0.00010
0.17

<0.00050
0.822

<0.000050
0.0164
44.3

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Sulfate in Water by IC

Total Dissolved Solids

Total P in Water by Colour

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.025

0.0050

0.0010

-1000

1.5

20

0.0010

1.0

0.10

0.10

0.50
0.050

0.00050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R4081998

R4081998

R4082874

R4112692

R4081998

R4086468

R4113733

R4084710

R4083327

R4095370

R4096506
R4097744
R4084704
R4096506

R4089232
R4083208

R4090038
R4082542

R4083208
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
10

L2110527-2 GH_POTW10_WS_2018-06-11_N
CLIENT on 11-JUN-18 @ 13:28Sampled By:

WS

Total Metals in Water

Routine for Teck Coal

Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18
14-JUN-18

18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18
18-JUN-18

19-JUN-18

16-JUN-18

16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18
16-JUN-18

0.0562
0.00291
0.00121

1.80
2.45
4.63

<0.000010
5.34
0.559

<0.000010
<0.00010
<0.010

0.000721
<0.00050
0.0027

426

<0.020

<0.0030
<0.00010
0.00172
0.0186

<0.000050
0.037
0.0062
94.9

<0.00010
0.17

<0.00050
0.911

0.000101
0.0163
44.7

0.0525
0.00279
0.00868

1.61
2.66
4.95

<0.000010
4.85
0.542

<0.000010
<0.00010
<0.010

0.000672
<0.0010
<0.0030

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.0010
0.0030

Matrix:

DLB

R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232
R4089232

R4088897

R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
R4088897
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
10

L2110527-2

L2110527-3

L2110527-4

GH_POTW10_WS_2018-06-11_N

GH_POTW15_WS_2018-06-11_FB-HG

GH_POTW10_WS_2018-06-11_FB-HG

CLIENT on 11-JUN-18 @ 13:28

CLIENT on 11-JUN-18 @ 13:34

CLIENT on 11-JUN-18 @ 13:28

Sampled By:

Sampled By:

Sampled By:

WS

WS

WS

   Miscellaneous Parameters

   Miscellaneous Parameters

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Sulfate (SO4)

Total Dissolved Solids

Phosphorus (P)-Total

Total Suspended Solids

Turbidity

pH

Mercury (Hg)-Total

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

ug/L

23-JUN-18

22-JUN-18
22-JUN-18
22-JUN-18
22-JUN-18

21-JUN-18

12-JUN-18

12-JUN-18

22-JUN-18

12-JUN-18

24-JUN-18

24-JUN-18
24-JUN-18
24-JUN-18

12-JUN-18

12-JUN-18

13-JUN-18

03-JUL-18

12-JUN-18

15-JUN-18

05-JUL-18

15-JUN-18

13-JUN-18

22-JUN-18

16-JUN-18

1.1

225
<1.0
<1.0
225

0.0698

<0.050

5.68

726

0.968

100

0.0
8.85
8.85

0.269

0.0154

<0.0010

405

198

515

0.0029

1.1

10.4

8.20

<0.00050

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Sulfate in Water by IC

Total Dissolved Solids

Total P in Water by Colour

Total Suspended Solids

Turbidity

pH

1.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

2.0

0.020

-100

0.0050

0.0010

0.0010

-1000

0.30

20

0.0010

1.0

0.10

0.10

0.00050

Matrix:

Matrix:

Matrix:

DLHC

R4095982

R4095370
R4095370
R4095370
R4095370

R4094436

R4081998

R4081998

R4095370

R4081998

R4081998

R4081998

R4082874

R4112692

R4081998

R4086468

R4113733

R4084710

R4083327

R4095370

R4084704
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2110527-4 GH_POTW10_WS_2018-06-11_FB-HG
CLIENT on 11-JUN-18 @ 13:28Sampled By:

WS
Mercury (Hg)-Total ug/L 16-JUN-18<0.00050 0.00050

Matrix:
R4084704



ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Reference Information

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

L2110527 CONTD....

8PAGE of

GREENHILLS OPERATIONS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLB

DLHC

MB-LOR

MS-B

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

Qualifiers  for Sample Submission Listed:

SFPL DOC and dissolved metals to be filtered and preserved in lab; filter code added - Sample was Filtered and Preserved  at the 
laboratory

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

Method Reference** 

Description Qualifier    

Description      Qualifier      

Matrix 

Test Method References:            

Version:  FINAL   
10



HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Reference Information

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

L2110527 CONTD....

9PAGE of

GREENHILLS OPERATIONS

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  reduction 
of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version:  FINAL   
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SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Reference Information

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

L2110527 CONTD....
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GREENHILLS OPERATIONS

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

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

ED

VA

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

GHO_WEK_WS_MAY28

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4095982

R4095370

R4089232

R4088897

R4081998

R4096506

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2805597-8

WG2805597-7

WG2804813-20

WG2804813-19

WG2797352-3

WG2797352-2

WG2797352-1

WG2796845-2

WG2796845-1

WG2796060-10

WG2796060-9

WG2806203-2

WG2806203-1

L2110527-1

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

103.3

1.9

101.4

<1.0

<0.000020

97.3

<0.000020

101.9

<0.000020

102.0

<0.050

96.3

<0.50

23-JUN-18

23-JUN-18

22-JUN-18

22-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

16-JUN-18

16-JUN-18

12-JUN-18

12-JUN-18

24-JUN-18

24-JUN-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4096506

R4081998

R4095370

R4081998

R4089054

R4084704

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2806203-2

WG2806203-1

WG2796060-10

WG2796060-9

WG2804813-20

WG2804813-19

WG2796060-10

WG2796060-9

WG2796717-2

WG2796717-1

WG2799229-2

WG2799229-1

NP

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

95.2

<0.50

101.1

<0.50

98.8

<2.0

108.0

<0.020

99.7

<0.0000050

95.9

<0.00050

24-JUN-18

24-JUN-18

12-JUN-18

12-JUN-18

22-JUN-18

22-JUN-18

12-JUN-18

12-JUN-18

19-JUN-18

19-JUN-18

16-JUN-18

16-JUN-18

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4089232Batch
DUP

LCS

WG2797352-3

WG2797352-2

L2110527-1
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

<0.0030

<0.00010

0.00186

0.0271

<0.000050

0.019

0.0000155

144

<0.00010

0.00029

<0.00050

0.937

<0.000050

0.0158

51.4

0.219

0.00248

0.00135

1.82

<0.000050

4.08

<0.000010

14.1

0.434

0.000019

<0.00010

<0.010

0.00154

<0.00050

100.8

96.9

101.0

105.2

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

N/A

N/A

3.2

3.1

N/A

0.2

18

1.3

N/A

2.6

N/A

3.4

N/A

0.0

3.3

3.5

0.1

2.6

1.0

N/A

4.5

N/A

1.6

1.2

4.9

N/A

N/A

1.4

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00192

0.0280

<0.000050

0.019

0.0000186

146

<0.00010

0.00029

<0.00050

0.970

<0.000050

0.0158

53.1

0.226

0.00248

0.00138

1.81

<0.000050

4.27

<0.000010

14.3

0.439

0.000018

<0.00010

<0.010

0.00156

<0.00050
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Quality Control Report
Page 4 ofReport Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4089232Batch
LCS

MB

WG2797352-2

WG2797352-1 NP

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

103.7

90.5

99.2

95.0

99.6

100.6

100.6

97.1

98.3

96.8

103.7

99.7

98.8

101.8

101.4

94.8

99.4

96.4

103.7

94.7

100.7

96.3

101.1

97.2

104.2

96.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 5 ofReport Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4089232

R4090887

R4088897

Batch

Batch

Batch

MB

DUP

LCS

WG2797352-1

WG2797352-3

WG2796845-2

NP

L2110527-1

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0013

98.3

106.6

94.8

98.6

106.9

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

18-JUN-18

19-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

4.0 20

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.0013
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Quality Control Report
Page 6 ofReport Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4088897Batch
LCS

MB

WG2796845-2

WG2796845-1

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

99.1

96.4

96.6

92.4

94.8

95.1

89.7

96.4

101.4

106.7

95.1

98.3

95.3

99.3

97.7

99.9

98.1

96.4

96.2

99.1

96.8

91.9

96.9

94.2

94.3

<0.0030

<0.00010

0.00012

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

11



Quality Control Report
Page 7 ofReport Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4088897

R4094436

R4081998

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2796845-1

WG2803746-2

WG2803746-1

WG2796060-10

WG2796060-9

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

0.00064

<0.0030

101.8

<0.0050

105.4

<0.0010

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

21-JUN-18

21-JUN-18

12-JUN-18

12-JUN-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

MB-LOR

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 8 ofReport Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

R4081998

R4112692

R4113733

R4095370

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

WG2796060-10

WG2796060-9

WG2812872-1

WG2812872-2

WG2813996-10

WG2813996-6

WG2813996-7

WG2813996-8

WG2813996-9

WG2813996-1

WG2813996-2

WG2813996-3

WG2813996-4

WG2813996-5

WG2804813-20

CL-ORP

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

101.8

<0.0050

219

219

116.2

111.0

114.2

116.8

118.6

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

7.01

12-JUN-18

12-JUN-18

03-JUL-18

03-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

22-JUN-18

90-110

210-230

210-230

80-120

80-120

80-120

80-120

80-120

6.9-7.1

%

mg/L

mV

mV

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

pH

0.005

0.001

0.001

0.001

0.001

0.001
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Quality Control Report
Page 9 ofReport Date: 06-JUL-18Workorder: L2110527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

Water

R4082874

R4081998

R4086468

R4097744

R4084710

R4083327

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2796136-2

WG2796136-1

WG2796060-10

WG2796060-9

WG2798118-8

WG2798118-7

WG2807533-6

WG2807533-5

WG2798782-8

WG2798782-7

WG2796138-5

WG2796138-4

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

98.9

<0.0010

101.3

<0.30

96.1

<10

92.3

<0.050

95.8

<1.0

99.5

<0.10

13-JUN-18

13-JUN-18

12-JUN-18

12-JUN-18

15-JUN-18

15-JUN-18

26-JUN-18

26-JUN-18

15-JUN-18

15-JUN-18

13-JUN-18

13-JUN-18

80-120

90-110

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.001

0.3

10

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 06-JUL-18Workorder: L2110527

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 06-JUL-18Workorder: L2110527

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

11-JUN-18 13:34
11-JUN-18 13:28

22-JUN-18 08:00
22-JUN-18 08:00

0.25
0.25

258
258

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2110527 were received on 12-JUN-18 09:45.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11





DRAFT

[This report shall not be reproduced except in full without the written authority of the Laboratory.]

30-AUG-18

Lab Work Order #: L2156073

Date Received:TECK COAL LIMITED (GREENHILLS)

BOX 5000
ELKFORD  BC  V0B1H0

ATTN: Jeremy Enns
DRAFT   
10-SEP-18 10:04 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-865-3305

GREENHILLS OPERATIONSJob Reference: 
VPO00540380Project P.O. #: 

QTR_GW_2018-07-01_27C of C Numbers:
Legal Site Desc: 



DRAFT

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2156073 CONTD....
2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  DRAFT   
14

L2156073-1 GH_POTW15_WG_2018-07-01_NP
CLIENT on 29-AUG-18 @ 14:40Sampled By:

WG
Alkalinity Species by Titration

   Miscellaneous Parameters

Dissolved Metals in Water

Total Metals in Water

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Acidity (as CaCO3)
Chloride (Cl)
Conductivity
Total Kjeldahl Nitrogen
pH

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

uS/cm
mg/L
pH

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

31-AUG-18

01-SEP-18

31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18

05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18

01-SEP-18
04-SEP-18
01-SEP-18
07-SEP-18
01-SEP-18

01-SEP-18
31-AUG-18

05-SEP-18
01-SEP-18

31-AUG-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

241
<1.0
<1.0
241

5.9
33.5
916

<0.050
7.93

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00166
0.0225

<0.000050
0.019
0.0096

127
<0.00010

0.23
<0.00050

0.815
<0.000050

0.0146
46.8
0.190

0.00240
0.00121

1.60
<0.050
4.11

<0.000010
11.7
0.373

0.000016
<0.00010
<0.010
0.00145

<0.00050
<0.0010

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

1.0
1.0
1.0
1.0

1.0
0.50
2.0

0.050
0.10

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

Matrix:

R4202956
R4202956
R4202956
R4202956

R4196308
R4203293
R4196308
R4205297
R4196308

R4199797
R4195875

R4201050
R4195953

R4195875
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  DRAFT   
14

L2156073-1 GH_POTW15_WG_2018-07-01_NP
CLIENT on 29-AUG-18 @ 14:40Sampled By:

WG

Routine for Teck Coal

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Orthophosphate-Dissolved (as P)

ORP

Total Dissolved Solids

Total Suspended Solids

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

%

%
meq/L
meq/L

mg/L

mV

mg/L

mg/L

04-SEP-18

01-SEP-18

05-SEP-18

01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

07-SEP-18

07-SEP-18
07-SEP-18
07-SEP-18

01-SEP-18

09-SEP-18

04-SEP-18

04-SEP-18

509

<0.020

<0.0000050

0.0096
<0.00010
0.00178
0.0230

<0.000050
0.020
0.0325

128
<0.00040

0.25
0.00097
0.903

0.000836
0.0146
46.4
0.193

0.00253
0.00339

1.57
<0.050
4.26

<0.000010
12.1
0.407

0.000019
0.00199
<0.010
0.00145

<0.00050
<0.0030

91.0

-4.7
11.8
10.8

<0.0010

244

636

<1.0

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Ion Balance Calculation

Ion Balance Calculation

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Total Dissolved Solids

Total Suspended Solids

Turbidity

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00040
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

-100

0.0010

-1000

20

1.0

Matrix:

DLB

DLHC

R4199127

R4203031

R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127

R4196670

R4205883

R4202808

R4202812
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  DRAFT   
14

L2156073-1

L2156073-2

GH_POTW15_WG_2018-07-01_NP

GH_POTW10_WG_2018-07-01_NP

CLIENT on 29-AUG-18 @ 14:40

CLIENT on 29-AUG-18 @ 14:00

Sampled By:

Sampled By:

WG

WG

Anions by Ion Chromatography

Alkalinity Species by Titration

   Miscellaneous Parameters

Dissolved Metals in Water

Turbidity

Bromide (Br)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Acidity (as CaCO3)
Chloride (Cl)
Conductivity
Total Kjeldahl Nitrogen
pH

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved

NTU

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

uS/cm
mg/L
pH

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L

31-AUG-18

01-SEP-18

31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18

31-AUG-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18

01-SEP-18
04-SEP-18
01-SEP-18
07-SEP-18
01-SEP-18

01-SEP-18
31-AUG-18

05-SEP-18
01-SEP-18

31-AUG-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

10.9

<0.25

0.20

<0.025

<0.0050

291

211
<1.0
<1.0
211

3.3
5.43
711

0.076
8.03

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00116
0.0183

<0.000050
0.034
0.0061
88.2

<0.00010
0.16

<0.00050
0.789

0.000070
0.0154
42.5

Turbidity

Bromide in Water by IC (Low Level)

Fluoride in Water by IC

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Sulfate in Water by IC

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.10

0.25

0.10

0.025

0.0050

1.5

1.0
1.0
1.0
1.0

1.0
0.10
2.0

0.050
0.10

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

Matrix:

Matrix:

DLDS

DLDS

DLDS

R4195909

R4203293

R4203293

R4203293

R4203293

R4203293

R4202956
R4202956
R4202956
R4202956

R4196308
R4203293
R4196308
R4205297
R4196308

R4199797
R4195875

R4201050
R4195953

R4195875
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
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GREENHILLS OPERATIONS
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L2156073-2 GH_POTW10_WG_2018-07-01_NP
CLIENT on 29-AUG-18 @ 14:00Sampled By:

WG

Total Metals in Water

Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total

mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18

01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

04-SEP-18

01-SEP-18

05-SEP-18

01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

0.0549
0.00271
0.00314

1.78
2.73
4.67

<0.000010
5.12
0.495

<0.000010
<0.00010
<0.010

0.000696
<0.00050
0.0016

395

<0.020

<0.0000050

<0.0030
<0.00010
0.00124
0.0189

<0.000050
0.037
0.0096
92.8

<0.00030
0.17

<0.00050
0.769

0.000101
0.0162
43.5

0.0544
0.00299
0.00321

1.68
2.69
4.85

<0.000010
5.20
0.552

<0.000010
<0.00010
<0.010

0.000712
<0.00050

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00030
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050

Matrix:

DLB

R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797

R4199127

R4203031

R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127
R4199127



DRAFT

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2156073 CONTD....
6PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  DRAFT   
14

L2156073-2

L2156073-3

GH_POTW10_WG_2018-07-01_NP

GH_GHLRP3_WG_2018-07-01_NP

CLIENT on 29-AUG-18 @ 14:00

CLIENT on 29-AUG-18

Sampled By:

Sampled By:

WG

WG

Routine for Teck Coal

Anions by Ion Chromatography

Alkalinity Species by Titration

   Miscellaneous Parameters

Dissolved Metals in Water

Zinc (Zn)-Total

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Orthophosphate-Dissolved (as P)

ORP

Total Dissolved Solids

Total Suspended Solids

Turbidity

Bromide (Br)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Acidity (as CaCO3)
Chloride (Cl)
Conductivity
Total Kjeldahl Nitrogen
pH

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

mg/L

%
meq/L
meq/L

%

mg/L

mV

mg/L

mg/L

NTU

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

uS/cm
mg/L
pH

ug/L

mg/L

31-AUG-18

01-SEP-18

01-SEP-18

07-SEP-18
07-SEP-18
07-SEP-18

07-SEP-18

01-SEP-18

09-SEP-18

04-SEP-18

04-SEP-18

31-AUG-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

02-SEP-18
02-SEP-18
02-SEP-18
02-SEP-18

04-SEP-18
04-SEP-18
01-SEP-18
07-SEP-18
01-SEP-18

01-SEP-18
31-AUG-18

05-SEP-18
01-SEP-18

<0.0030

-0.8
8.35
8.21

98.4

<0.0010

290

502

<1.0

8.62

<0.050

0.857

0.295

0.0109

188

<1.0
<1.0
<1.0
<1.0

2.2
<0.10
<2.0

<0.050
5.71

<0.020
FIELD

<0.0000050
FIELD

Total Metals in Water by CRC ICPMS

Ion Balance Calculation

Ion Balance Calculation

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Total Dissolved Solids

Total Suspended Solids

Turbidity

Bromide in Water by IC (Low Level)

Fluoride in Water by IC

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Sulfate in Water by IC

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

0.0030

-100

0.0010

-1000

20

1.0

0.10

0.050

0.020

0.0050

0.0010

0.30

1.0
1.0
1.0
1.0

1.0
0.10
2.0

0.050
0.10

0.020

0.0000050

Matrix:

Matrix:

DLHC

RRV

R4199127

R4196670

R4205883

R4202808

R4202812

R4195909

R4203293

R4203293

R4203293

R4203293

R4203293

R4196317
R4196317
R4196317
R4196317

R4200808
R4203293
R4196308
R4205297
R4196308

R4199797
R4195875

R4201050
R4195953
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L2156073-3 GH_GHLRP3_WG_2018-07-01_NP
CLIENT on 29-AUG-18Sampled By:

WG

Total Metals in Water

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L

31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18

31-AUG-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

05-SEP-18

01-SEP-18

05-SEP-18

01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

FIELD
<0.0030
<0.00010
<0.00010
<0.00010
<0.000050

<0.010
<0.0050
<0.050

<0.00010
<0.10

<0.00050
<0.010

<0.000050
<0.0010
<0.10

<0.00010
<0.000050
<0.00050
<0.050
<0.050
<0.050

<0.000010
<0.050

<0.00020
<0.000010
<0.00010
<0.010

<0.000010
<0.00050
<0.0010

<0.50

<0.020

<0.0000050

<0.0030
<0.00010
<0.00010
<0.00010
<0.000050

<0.010
<0.0050
<0.050

<0.00010
<0.10

<0.00050
<0.010

<0.000050

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050

Matrix:

R4195875
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797

R4197794

R4203031

R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
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L2156073-3

L2156073-4

GH_GHLRP3_WG_2018-07-01_NP

GH_GHER3_WG_2018-07-01_NP

CLIENT on 29-AUG-18

CLIENT on 29-AUG-18

Sampled By:

Sampled By:

WG

WG

Routine for Teck Coal

Anions by Ion Chromatography

Alkalinity Species by Titration

Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Orthophosphate-Dissolved (as P)

ORP

Total Dissolved Solids

Total Suspended Solids

Turbidity

Bromide (Br)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

%
meq/L
meq/L

%

mg/L

mV

mg/L

mg/L

NTU

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

01-SEP-18
01-SEP-18
05-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

07-SEP-18
07-SEP-18
07-SEP-18

07-SEP-18

01-SEP-18

09-SEP-18

04-SEP-18

04-SEP-18

31-AUG-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18
05-SEP-18

<0.0010
<0.10

0.00011
<0.000050
<0.00050
<0.050
<0.050
<0.10

<0.000010
<0.050

<0.00020
<0.000010
<0.00010
<0.010

<0.000010
<0.00050
<0.0030

0.0
<0.10
<0.10

0.0

<0.0010

322

<10

<1.0

<0.10

<0.050

<0.020

<0.0050

<0.0010

<0.30

214
<1.0

Total Metals in Water by CRC ICPMS

Ion Balance Calculation

Ion Balance Calculation

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Total Dissolved Solids

Total Suspended Solids

Turbidity

Bromide in Water by IC (Low Level)

Fluoride in Water by IC

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Sulfate in Water by IC

Alkalinity Species by Titration

0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

-100

0.0010

-1000

10

1.0

0.10

0.050

0.020

0.0050

0.0010

0.30

1.0
1.0

Matrix:

Matrix:

RRV

R4197794
R4197794
R4201797
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794

R4196670

R4205883

R4202808

R4202812

R4195909

R4203293

R4203293

R4203293

R4203293

R4203293

R4202956
R4202956
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L2156073-4 GH_GHER3_WG_2018-07-01_NP
CLIENT on 29-AUG-18Sampled By:

WG

   Miscellaneous Parameters

Dissolved Metals in Water

Total Metals in Water

Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Acidity (as CaCO3)
Chloride (Cl)
Conductivity
Total Kjeldahl Nitrogen
pH

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

mg/L
mg/L

mg/L
mg/L

uS/cm
mg/L
pH

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

31-AUG-18

01-SEP-18

31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
04-SEP-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18
31-AUG-18

05-SEP-18
05-SEP-18

01-SEP-18
04-SEP-18
01-SEP-18
07-SEP-18
01-SEP-18

01-SEP-18
31-AUG-18

05-SEP-18
01-SEP-18

04-SEP-18
31-AUG-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
04-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

05-SEP-18

<1.0
214

3.7
5.42
718

0.084
8.01

<0.020
FIELD

<0.0000050
FIELD

FIELD
FIELD

<0.0030
<0.00010
0.00107
0.0183

<0.000050
0.033

<0.0050
86.0

<0.00010
0.15

<0.00050
0.837

0.000131
0.0154
42.6

0.0526
0.00272
0.00870

1.68
2.61
4.79

<0.000010
4.92
0.504

<0.000010
<0.00010
<0.010

0.000699
<0.00050
0.0039

390

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

1.0
1.0

1.0
0.10
2.0

0.050
0.10

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

Matrix:

DTC

R4202956
R4202956

R4196308
R4203293
R4196308
R4205297
R4196308

R4199797
R4195875

R4201050
R4195953

R4200254
R4195875
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4202787
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
R4199797
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2156073-4 GH_GHER3_WG_2018-07-01_NP
CLIENT on 29-AUG-18Sampled By:

WG

Routine for Teck Coal

Anions by Ion Chromatography

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Orthophosphate-Dissolved (as P)

ORP

Total Dissolved Solids

Total Suspended Solids

Turbidity

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

%

%
meq/L
meq/L

mg/L

mV

mg/L

mg/L

NTU

01-SEP-18

05-SEP-18

01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18
01-SEP-18

07-SEP-18

07-SEP-18
07-SEP-18
07-SEP-18

01-SEP-18

09-SEP-18

04-SEP-18

04-SEP-18

31-AUG-18

<0.020

<0.0000050

<0.0030
<0.00010
0.00116
0.0172

<0.000050
0.037
0.0085
89.8

<0.00010
0.15

<0.00050
0.634

<0.000050
0.0160
40.4

0.0533
0.00285
0.00139

1.59
2.55
4.63

<0.000010
5.05
0.509

<0.000010
<0.00010
<0.010

0.000728
<0.00050
<0.0030

96.3

-1.9
8.41
8.10

<0.0010

294

489

<1.0

7.91

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Ion Balance Calculation

Ion Balance Calculation

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Total Dissolved Solids

Total Suspended Solids

Turbidity

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

-100

0.0010

-1000

20

1.0

0.10

Matrix:

DLHC

R4197794

R4203031

R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794
R4197794

R4196670

R4205883

R4202808

R4202812

R4195909
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2156073-4 GH_GHER3_WG_2018-07-01_NP
CLIENT on 29-AUG-18Sampled By:

WG

Bromide (Br)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

mg/L

mg/L

mg/L

mg/L

mg/L

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

<0.050

0.846

0.294

0.0111

188

Bromide in Water by IC (Low Level)

Fluoride in Water by IC

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Sulfate in Water by IC

0.050

0.020

0.0050

0.0010

0.30

Matrix:

R4203293

R4203293

R4203293

R4203293

R4203293
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

Reference Information

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

L2156073 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may 
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLB

DLDS

DLHC

DTC

DUP-H

MB-LOR

MS-B

RRV

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Duplicate results outside ALS DQO, due to sample heterogeneity.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

Method Reference** 

Description Qualifier    

Matrix 

Test Method References:            

Version:  DRAFT   
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MET-D-CCMS-VA

MET-T-CCMS-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

Reference Information

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

pH by Meter (Automated)

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

L2156073 CONTD....
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should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-H pH Value

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

Method Reference** Matrix 

Test Method References:            
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TURBIDITY-CL

Reference Information

Turbidity
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This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water APHA 2130 B-Nephelometer

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

CL

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

QTR_GW_2018-07-01_27

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 10-SEP-18Workorder: L2156073

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4196308

R4200808

R4196317

R4202956

R4199797

R4197794

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

CRM

MB

CRM

MB

DUP

LCS

MB

MS

LCS

MB

WG2866008-3

WG2866008-1

WG2867245-3

WG2867245-1

WG2866003-3

WG2866003-1

WG2867236-3

WG2867236-1

WG2865842-3

WG2865842-2

WG2865842-1

WG2865842-4

WG2865811-2

WG2865811-1

VA-ACY-CONTROL

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

VA-ALK-TITR-CONTROL

L2156073-2

NP

L2156073-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

100.8

1.6

104.9

1.8

101.6

<1.0

100.8

<1.0

<0.000020

94.0

<0.000020

92.8

97.7

<0.000020

01-SEP-18

01-SEP-18

04-SEP-18

04-SEP-18

01-SEP-18

01-SEP-18

05-SEP-18

05-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

N/A 20

85-115

85-115

85-115

85-115

80-120

70-130

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

2

2

1

1

0.00002

0.00002

RPD-NA<0.000020

20
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Page 2 ofReport Date: 10-SEP-18Workorder: L2156073

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

Water

Water

Water

Water

Water

R4199127

R4203293

R4203293

R4196317

R4203293

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

MB

DUP

LCS

MB

WG2865809-2

WG2865809-1

WG2866002-3

WG2866002-2

WG2866002-1

WG2866002-4

WG2866002-3

WG2866002-2

WG2866002-1

WG2866002-4

WG2866003-4

WG2866003-1

WG2866002-3

WG2866002-2

WG2866002-1

L2156073-4

L2156073-2

L2156073-4

L2156073-2

VA-EC-PCT-CONTROL

L2156073-4

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

97.4

<0.000020

<0.050

102.0

<0.050

98.6

5.44

99.7

<0.10

96.5

100.8

<2.0

0.848

100.2

01-SEP-18

01-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

01-SEP-18

01-SEP-18

04-SEP-18

04-SEP-18

N/A

0.3

0.2

20

20

20

80-120

85-115

75-125

90-110

75-125

90-110

90-110

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

0.00002

0.05

0.1

2

RPD-NA<0.050

5.42

0.846

20
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Quality Control Report
Page 3 ofReport Date: 10-SEP-18Workorder: L2156073

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4203293

R4200308

R4201050

R4203031

R4199797

Batch

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

MB

DUP

WG2866002-1

WG2866002-4

WG2865964-2

WG2865964-1

WG2868487-2

WG2868487-1

WG2865842-3

L2156073-2

NP

L2156073-2

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

<0.020

93.0

102.8

<0.0000050

101.0

<0.0000050

<0.0030

<0.00010

0.00111

0.0182

<0.000050

0.033

0.0000070

86.5

<0.00010

0.00016

<0.00050

0.764

0.000069

0.0158

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

N/A

N/A

4.4

0.9

N/A

2.1

14

1.9

N/A

1.2

N/A

3.2

1.5

2.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

75-125

80-120

80-120

mg/L

%

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00116

0.0183

<0.000050

0.034

0.0000061

88.2

<0.00010

0.00016

<0.00050

0.789

0.000070

0.0154

20
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4199797Batch
DUP

LCS

WG2865842-3

WG2865842-2

L2156073-2
Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

41.8

0.0533

0.00272

0.00304

1.75

0.00269

4.47

<0.000010

5.08

0.504

<0.000010

<0.00010

<0.010

0.000692

<0.00050

0.0017

97.6

93.5

96.1

96.5

95.1

91.8

93.1

94.4

97.2

97.7

94.6

100.9

94.8

97.1

105.2

95.2

96.9

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

1.7

3.0

0.4

3.0

2.0

1.5

4.4

N/A

0.7

1.8

N/A

N/A

N/A

0.6

N/A

1.7

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

42.5

0.0549

0.00271

0.00314

1.78

0.00273

4.67

<0.000010

5.12

0.495

<0.000010

<0.00010

<0.010

0.000696

<0.00050

0.0016

20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4199797Batch
LCS

MB

WG2865842-2

WG2865842-1 NP

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

95.1

99.2

97.0

99.0

92.2

102.7

99.2

95.1

93.4

90.0

101.0

96.8

88.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

20



DRAFT

Quality Control Report
Page 6 ofReport Date: 10-SEP-18Workorder: L2156073

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4199797Batch
MB

MS

WG2865842-1

WG2865842-4

NP

L2156073-1

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

95.4

99.5

102.2

N/A

90.1

91.0

96.1

N/A

98.8

93.1

91.4

93.8

93.8

96.6

N/A

N/A

96.6

91.4

99.5

105.7

92.0

95.5

N/A

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4199797

R4202787

Batch

Batch

MS

LCS

WG2865842-4

WG2867604-2

L2156073-1
Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

N/A

93.9

97.9

94.6

99.96

98.5

87.0

102.4

94.2

100.5

97.4

90.8

91.4

98.1

93.8

92.5

99.0

97.6

97.4

92.8

93.6

101.8

97.3

96.2

98.1

100.1

93.8

96.6

93.9

100.1

93.5

91.6

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4202787Batch
LCS

MB

WG2867604-2

WG2867604-1 NP

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

97.8

97.0

88.8

100.3

92.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

20
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Quality Control Report
Page 9 ofReport Date: 10-SEP-18Workorder: L2156073

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4202787

R4197794

Batch

Batch

MB

LCS

WG2867604-1

WG2865811-2

NP
Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

<0.00050

<0.0010

99.4

97.9

99.8

95.1

101.2

98.0

97.5

96.9

99.7

95.7

96.6

97.7

100.5

100.9

102.5

99.1

96.9

96.7

98.5

98.3

97.6

91.3

105.4

99.9

97.8

96.7

98.1

103.2

100.3

04-SEP-18

04-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.001

20
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Quality Control Report
Page 10 ofReport Date: 10-SEP-18Workorder: L2156073

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4197794Batch
LCS

MB

WG2865811-2

WG2865811-1

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

99.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

20
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4199127Batch
LCS

MB

WG2865809-2

WG2865809-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

99.2

105.2

95.7

105.0

102.2

94.6

93.3

90.9

92.6

91.7

91.5

93.2

98.4

95.7

99.4

95.5

99.3

90.0

101.8

97.0

92.0

95.3

99.1

95.3

98.8

94.8

97.4

98.2

97.3

89.7

<0.0030

<0.00010

<0.00010

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4199127

R4200610

Batch

Batch

MB

LCS

WG2865809-1

WG2867109-2

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00315

<0.00010

<0.00050

0.034

<0.000050

<0.0010

<0.0050

0.00028

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

96.2

97.8

94.3

90.9

87.9

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

MB-LOR

MB-LOR

MB-LOR

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

20
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4200610Batch
LCS

MB

WG2867109-2

WG2867109-1

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

95.6

95.4

91.7

94.7

95.0

94.1

95.6

90.7

92.6

98.2

97.0

94.1

98.5

100.4

95.0

91.3

97.8

95.5

89.8

95.5

89.9

92.5

95.0

92.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4200610

R4201797

Batch

Batch

MB

LCS

WG2867109-1

WG2867779-2

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

91.1

99.4

95.3

90.1

93.3

93.8

92.9

92.0

91.7

92.9

93.3

92.8

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4201797Batch
LCS

MB

WG2867779-2

WG2867779-1

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

97.6

93.8

93.3

90.9

97.9

90.9

90.3

95.5

96.6

92.7

91.2

92.8

97.2

96.9

92.9

100.5

92.9

90.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005
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Page 16 ofReport Date: 10-SEP-18Workorder: L2156073

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

Water

Water

Water

Water

R4201797

R4203293

R4203293

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG2867779-1

WG2866002-3

WG2866002-2

WG2866002-1

WG2866002-4

WG2866002-3

WG2866002-2

WG2866002-1

WG2866002-4

L2156073-4

L2156073-2

L2156073-4

L2156073-2

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0117

100.0

<0.0010

91.8

0.294

99.6

<0.0050

96.9

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

5.8

0.1

20

20

90-110

75-125

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.001

0.005

0.0111

0.294
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Quality Control Report
Page 17 ofReport Date: 10-SEP-18Workorder: L2156073

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

Water

R4205883

R4196317

R4196670

R4203293

R4202808

R4205297

Batch

Batch

Batch

Batch

Batch

Batch

CRM

CRM

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2871709-5

WG2866003-2

WG2866156-2

WG2866156-1

WG2866002-3

WG2866002-2

WG2866002-1

WG2866002-4

WG2866943-8

WG2866943-7

WG2871074-14

WG2871074-13

CL-ORP

VA-PH7-BUF

L2156073-4

L2156073-2

ORP

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

226

7.00

97.3

<0.0010

189

100.4

<0.30

N/A

102.2

<10

109.7

<0.050

09-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

07-SEP-18

07-SEP-18

0.3 20

210-230

6.9-7.1

80-120

90-110

-

85-115

75-125

mV

pH

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

MS-B

0.001

0.3

10

0.05

188
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4202812

R4195909

Batch

Batch

LCS

MB

LCS

MB

WG2867552-8

WG2867552-7

WG2865196-2

WG2865196-1

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

93.1

<1.0

97.5

<0.10

04-SEP-18

04-SEP-18

31-AUG-18

31-AUG-18

85-115

85-115

%

mg/L

%

NTU

1

0.1

20
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Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

MS-B

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4

1
2
3
4

1
2
3
4

1
2
3
4

29-AUG-18 14:40
29-AUG-18 14:00

29-AUG-18
29-AUG-18

29-AUG-18 14:40
29-AUG-18 14:00

29-AUG-18
29-AUG-18

29-AUG-18 14:40
29-AUG-18 14:00

29-AUG-18
29-AUG-18

29-AUG-18 14:40
29-AUG-18 14:00

29-AUG-18
29-AUG-18

09-SEP-18 08:45
09-SEP-18 08:45
09-SEP-18 08:45
09-SEP-18 08:45

01-SEP-18 09:24
01-SEP-18 09:24
01-SEP-18 09:24
01-SEP-18 09:24

04-SEP-18 07:18
04-SEP-18 07:18
04-SEP-18 07:18
04-SEP-18 07:18

04-SEP-18 07:18
04-SEP-18 07:18
04-SEP-18 07:18
04-SEP-18 07:18

0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25

3
3
3
3

3
3
3
3

258
259
261
261

67
67
69
69

6
6
6
6

6
6
6
6

Oxidation redution potential by elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT
EHT
EHT
EHT

EHT
EHT
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2156073 were received on 30-AUG-18 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

hours
hours
hours
hours

days
days
days
days

days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2157146-1 GH_POTW17_WG_2018-07-01_NP
CLIENT on 30-AUG-18 @ 14:51Sampled By:

WG
Alkalinity Species by Titration

   Miscellaneous Parameters

Dissolved Metals in Water

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Acidity (as CaCO3)
Chloride (Cl)
Conductivity
Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon
pH

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

uS/cm
mg/L
mg/L
mg/L
pH

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

04-SEP-18

05-SEP-18

04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18

10-SEP-18
10-SEP-18
10-SEP-18
10-SEP-18

10-SEP-18
09-SEP-18
10-SEP-18
11-SEP-18
09-SEP-18
13-SEP-18
10-SEP-18

04-SEP-18
04-SEP-18

05-SEP-18
05-SEP-18

04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18

289
<1.0
<1.0
289

6.7
17.8
1210
1.31
0.075
1.35
8.00

<0.020
LAB

<0.0000050
LAB

LAB
<0.0030
<0.00010
0.00020
0.0279

<0.000050
0.022
0.0477

162
<0.00010

0.15
<0.00050

0.224
0.000408
0.0148
67.8

0.0729
0.00117
0.0136
1.58
9.42
4.30

<0.000010
7.84
0.462

0.000011
<0.00010
<0.010
0.00225

<0.00050

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

1.0
1.0
1.0
1.0

1.0
0.50
2.0
0.50
0.050
0.50
0.10

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050

Matrix:

R4207027
R4207027
R4207027
R4207027

R4207191
R4208431
R4207191
R4214062
R4207713
R4216218
R4207191

R4200610
R4200108

R4203031
R4200950

R4200108
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2157146-1 GH_POTW17_WG_2018-07-01_NP
CLIENT on 30-AUG-18 @ 14:51Sampled By:

WG

Total Metals in Water

Routine for Teck Coal

Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Ammonia as N

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Orthophosphate-Dissolved (as P)

ORP

mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

%

%
meq/L
meq/L

mg/L

mV

04-SEP-18 04-SEP-18

05-SEP-18

05-SEP-18

06-SEP-18

05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18
05-SEP-18

03-SEP-18

10-SEP-18

10-SEP-18
10-SEP-18
10-SEP-18

01-SEP-18

10-SEP-18

0.0036

683

<0.020

<0.0000050

0.0279
<0.00010
0.00092
0.0270

<0.000050
0.022
0.0554

168
0.00086

0.26
0.00823
0.757

0.00184
0.0135
72.9

0.0887
0.00107
0.161
1.61
8.57
4.67

<0.000010
8.13
0.458

0.000014
<0.00010
<0.010
0.00244

<0.00050
0.0169

0.0388

89.1

-5.8
15.8
14.0

<0.0010

413

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Ion Balance Calculation

Ion Balance Calculation

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

0.0050

-100

0.0010

-1000

Matrix:

R4200610

R4203396

R4203542

R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396
R4203396

R4198627

R4196670

R4207627
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2157146-1

L2157146-2

GH_POTW17_WG_2018-07-01_NP

GH_MW-TD_WG_2018-07-01_NP

CLIENT on 30-AUG-18 @ 14:51

CLIENT on 30-AUG-18 @ 14:08

Sampled By:

Sampled By:

WG

WG

Anions by Ion Chromatography

Alkalinity Species by Titration

   Miscellaneous Parameters

Dissolved Metals in Water

Phosphorus (P)-Total

Total Dissolved Solids

Total Suspended Solids

Turbidity

Bromide (Br)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Acidity (as CaCO3)
Chloride (Cl)
Conductivity
Dissolved Organic Carbon
Hardness (as CaCO3)
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon
pH

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved

mg/L

mg/L

mg/L

NTU

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

uS/cm
mg/L
mg/L
mg/L
mg/L
mg/L
pH

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

04-SEP-18

05-SEP-18

04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18

17-SEP-18

05-SEP-18

06-SEP-18

02-SEP-18

09-SEP-18

09-SEP-18

09-SEP-18

09-SEP-18

09-SEP-18

10-SEP-18
10-SEP-18
10-SEP-18
10-SEP-18

10-SEP-18
09-SEP-18
10-SEP-18
10-SEP-18
05-SEP-18
09-SEP-18
06-SEP-18
10-SEP-18
10-SEP-18

04-SEP-18
04-SEP-18

05-SEP-18
05-SEP-18

04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18

0.0055

980

3.3

2.42

<0.25

0.17

0.450

<0.0050

453

349
<1.0
<1.0
349

6.1
0.55
715
1.06
334

0.101
<0.0000050

1.05
8.00

<0.020
LAB

<0.0000050
LAB

LAB
<0.0030
<0.00010
0.00013
0.0215

<0.000050

Phosphorus (P)-Total

Total Dissolved Solids

Total Suspended Solids

Turbidity

Bromide in Water by IC (Low Level)

Fluoride in Water by IC

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Sulfate in Water by IC

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.0020

20

1.0

0.10

0.25

0.10

0.025

0.0050

1.5

1.0
1.0
1.0
1.0

1.0
0.50
2.0
0.50
0.50
0.050

0.0000050
0.50
0.10

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

Matrix:

Matrix:

DLHC

DLDS

DLDS

R4218310

R4203973

R4204964

R4202009

R4208431

R4208431

R4208431

R4208431

R4208431

R4207027
R4207027
R4207027
R4207027

R4207191
R4208431
R4207191
R4214098

R4207713
R4203542
R4214098
R4207191

R4200610
R4200108

R4203031
R4200950

R4200108
R4200610
R4200610
R4200610
R4200610
R4200610
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L2157146-2 GH_MW-TD_WG_2018-07-01_NP
CLIENT on 30-AUG-18 @ 14:08Sampled By:

WG

Routine for Teck Coal

Anions by Ion Chromatography

Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Ammonia as N

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Total Dissolved Solids

Total Suspended Solids

Turbidity

Bromide (Br)

Fluoride (F)

mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

%

%
meq/L
meq/L

mg/L

mV

mg/L

mg/L

mg/L

NTU

mg/L

mg/L

04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18

04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18
04-SEP-18

03-SEP-18

10-SEP-18

10-SEP-18
10-SEP-18
10-SEP-18

01-SEP-18

10-SEP-18

17-SEP-18

05-SEP-18

06-SEP-18

02-SEP-18

09-SEP-18

09-SEP-18

0.302
0.339
79.8

<0.00010
0.40

<0.00050
1.04

<0.000050
0.0397
32.7
0.669

0.00273
0.00079

2.32
0.118
5.95

<0.000010
26.6
1.10

0.000136
<0.00010
<0.010

0.000948
<0.00050
0.0012

0.105

90.2

-5.2
8.84
7.97

<0.0010

238

<0.0020

458

2.9

9.10

<0.25

0.29

Dissolved Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Ion Balance Calculation

Ion Balance Calculation

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Total Dissolved Solids

Total Suspended Solids

Turbidity

Bromide in Water by IC (Low Level)

Fluoride in Water by IC

Nitrate in Water by IC (Low Level)

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.0050

-100

0.0010

-1000

0.0020

20

1.0

0.10

0.25

0.10

Matrix:

DLHC

DLDS

R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610
R4200610

R4198627

R4196670

R4207627

R4218310

R4203973

R4204964

R4202009

R4208431

R4208431
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L2157146-2 GH_MW-TD_WG_2018-07-01_NP
CLIENT on 30-AUG-18 @ 14:08Sampled By:

WG

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

mg/L

mg/L

mg/L

09-SEP-18

09-SEP-18

09-SEP-18

<0.025

<0.0050

87.9

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Sulfate in Water by IC

0.025

0.0050

1.5

Matrix:

DLDS

DLDS

R4208431

R4208431

R4208431



ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

Reference Information

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Fluoride in Water by IC

L2157146 CONTD....
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GREENHILLS OPERATION

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may 
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLDS

DLHC

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

Qualifiers  for Sample Submission Listed:

SFPL LAB FILTER PRESERVE DIS METALS, DOC - Sample was Filtered and Preserved  at the laboratory

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

EPA 300.1 (mod)

Method Reference** 

Description Qualifier    

Description      Qualifier      

Matrix 

Test Method References:            
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HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

P-T-L-COL-CL

PH-PCT-VA

PO4-DO-L-COL-CL

Reference Information

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH by Meter (Automated)

Orthophosphate-Dissolved (as P)

L2157146 CONTD....
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GREENHILLS OPERATION

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-H pH Value

APHA 4500-P PHOSPHORUS

Method Reference** Matrix 

Test Method References:            
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SO4-IC-N-VA

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Reference Information

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

L2157146 CONTD....
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Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

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

CL

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

QTR_GW_2018-07-01_27

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4207191

R4207027

R4200610

R4203396

R4208431

R4214062

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2871526-3

WG2871526-1

WG2871512-3

WG2871512-1

WG2867559-3

WG2867559-2

WG2867559-1

WG2867549-2

WG2867549-1

WG2871481-2

WG2871481-1

WG2874366-10

WG2874366-9

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

L2157146-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

106.0

1.8

101.5

<1.0

<0.000020

93.6

<0.000020

93.1

<0.000020

102.4

<0.050

101.2

<0.50

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

09-SEP-18

09-SEP-18

11-SEP-18

11-SEP-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4214098

R4214098

R4216218

R4208431

R4207027

R4208431

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

CRM

MB

LCS

MB

WG2874413-6

WG2874413-5

WG2874413-6

WG2874413-5

WG2876863-2

WG2876863-1

WG2871481-2

WG2871481-1

WG2871512-4

WG2871512-1

WG2871481-2

WG2871481-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

87.8

<0.50

104.2

<0.50

99.5

<0.50

99.6

<0.10

102.5

<2.0

100.8

<0.020

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

13-SEP-18

13-SEP-18

09-SEP-18

09-SEP-18

10-SEP-18

10-SEP-18

09-SEP-18

09-SEP-18

80-120

80-120

80-120

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.1

2

0.02

12



Quality Control Report
Page 3 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4203031

R4203542

R4200610

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

WG2867845-3

WG2867845-2

WG2867845-1

WG2867845-4

WG2869027-2

WG2869027-1

WG2867559-3

L2157146-2

LF

L2157146-1

L2157146-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

<0.0000050

100.1

<0.0000050

87.2

100.6

<0.0000050

<0.0030

<0.00010

0.00019

0.0267

<0.000050

0.021

0.0000478

164

<0.00010

0.00015

<0.00050

0.223

0.000401

0.0143

67.2

0.0723

0.00106

0.0138

1.58

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

06-SEP-18

06-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

N/A

N/A

N/A

6.8

4.3

N/A

3.0

0.3

1.4

N/A

5.0

N/A

0.4

1.8

3.4

0.9

0.8

10

1.7

0.4

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

80-120

mg/L

%

mg/L

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0000050

<0.0030

<0.00010

0.00020

0.0279

<0.000050

0.022

0.0000477

162

<0.00010

0.00015

<0.00050

0.224

0.000408

0.0148

67.8

0.0729

0.00117

0.0136

1.58

12



Quality Control Report
Page 4 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200610Batch
DUP

LCS

WG2867559-3

WG2867559-2

L2157146-1
Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

0.00905

4.30

<0.000010

7.72

0.460

0.000012

<0.00010

<0.010

0.00219

<0.00050

0.0036

95.6

97.3

101.5

92.0

85.1

93.4

97.0

91.7

94.9

95.4

94.9

92.4

91.2

94.7

95.0

96.6

98.4

95.8

98.8

103.1

99.8

90.3

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

4.0

0.2

N/A

1.6

0.3

3.3

N/A

N/A

3.0

N/A

0.6

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00942

4.30

<0.000010

7.84

0.462

0.000011

<0.00010

<0.010

0.00225

<0.00050

0.0036

12



Quality Control Report
Page 5 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200610Batch
LCS

MB

WG2867559-2

WG2867559-1 LF

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

93.8

92.7

89.3

98.0

94.7

90.4

97.8

95.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

12



Quality Control Report
Page 6 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4200610

R4203396

Batch

Batch

MB

LCS

WG2867559-1

WG2867549-2

LF
Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

94.5

93.9

96.8

91.6

88.1

90.4

93.2

90.0

94.0

92.0

89.2

94.0

89.8

91.8

93.5

93.7

93.4

90.1

91.9

94.6

101.7

89.4

93.5

96.1

89.9

97.4

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0003

0.00001

0.0005

0.001

12



Quality Control Report
Page 7 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4203396Batch
LCS

MB

WG2867549-2

WG2867549-1

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

94.5

94.7

91.4

86.2

<0.0030

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 8 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

P-T-L-COL-CL

PH-PCT-VA

Water

Water

Water

Water

Water

Water

Water

R4203418

R4198627

R4208431

R4208431

R4207627

R4218310

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

DUP

LCS

MB

MS

WG2867549-1

WG2867232-14

WG2867232-13

WG2871481-2

WG2871481-1

WG2871481-2

WG2871481-1

WG2872339-7

WG2879315-3

WG2879315-2

WG2879315-1

WG2879315-4

CL-ORP

L2157146-1

L2157146-1

Arsenic (As)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.00010

99.5

<0.0050

100.7

<0.0010

100.6

<0.0050

224

0.0057

95.8

<0.0020

88.2

05-SEP-18

03-SEP-18

03-SEP-18

09-SEP-18

09-SEP-18

09-SEP-18

09-SEP-18

10-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

1.9 20

85-115

90-110

90-110

210-230

80-120

70-130

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

mg/L

%

mg/L

%

0.0001

0.005

0.001

0.005

0.002

0.0055
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Quality Control Report
Page 9 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4207027

R4196670

R4208431

R4203973

R4207713

R4204964

Batch

Batch

Batch

Batch

Batch

Batch

CRM

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2871512-2

WG2866156-23

WG2866156-22

WG2866156-21

WG2866156-24

WG2871481-2

WG2871481-1

WG2868271-9

WG2868271-7

WG2870103-11

WG2870103-9

WG2869855-2

WG2869855-1

VA-PH7-BUF

L2157146-1

L2157146-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

7.02

<0.0010

96.6

<0.0010

105.3

100.7

<0.30

96.1

<10

101.9

<0.050

97.6

<1.0

10-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

09-SEP-18

09-SEP-18

05-SEP-18

05-SEP-18

09-SEP-18

09-SEP-18

06-SEP-18

06-SEP-18

N/A 20

6.9-7.1

80-120

70-130

90-110

85-115

75-125

85-115

pH

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.3

10

0.05

1

RPD-NA<0.0010

12



Quality Control Report
Page 10 ofReport Date: 19-SEP-18Workorder: L2157146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4202009Batch
LCS

MB

WG2866714-2

WG2866714-1

Turbidity

Turbidity

97.5

<0.10

02-SEP-18

02-SEP-18

85-115%

NTU 0.1

12



Quality Control Report
Page 11 ofReport Date: 19-SEP-18Workorder: L2157146

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 19-SEP-18Workorder: L2157146

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2

1
2

1
2

1
2

30-AUG-18 14:51
30-AUG-18 14:08

30-AUG-18 14:51
30-AUG-18 14:08

30-AUG-18 14:51
30-AUG-18 14:08

30-AUG-18 14:51
30-AUG-18 14:08

10-SEP-18 00:00
10-SEP-18 00:00

10-SEP-18 10:17
10-SEP-18 10:17

09-SEP-18 08:19
09-SEP-18 08:19

09-SEP-18 08:19
09-SEP-18 08:19

0.25
0.25

0.25
0.25

3
3

3
3

249
250

259
260

10
10

10
10

Oxidation redution potential by elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

EHT
EHT

EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2157146 were received on 31-AUG-18 10:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

days
days

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

12
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
17

L2163892-1 GH_GA-MW-2_WG_2018-07-01_NP
CLIENT on 12-SEP-18 @ 10:45Sampled By:

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Routine for Teck Coal

Dissolved Organic Carbon
Phosphorus (P)-Total
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)

mg/L
mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

14-SEP-18

15-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

20-SEP-18
24-SEP-18
17-SEP-18
18-SEP-18
21-SEP-18

15-SEP-18
14-SEP-18

18-SEP-18
15-SEP-18

14-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
16-SEP-18
15-SEP-18
15-SEP-18

17-SEP-18

19-SEP-18

13-SEP-18

<0.50
0.0053
0.298

<0.0000050
<0.50

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
0.00207
0.00025
0.0549

<0.000050
0.018

<0.060
123

<0.00010
0.34

0.00561
<0.010

<0.000050
0.0162
36.9

0.0703
0.0633
0.00522

1.14
13.5
3.38

<0.000010
9.15
0.531

<0.000010
<0.00010
<0.010
0.00580

<0.00050
0.0071

458

<1.0

219

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

0.50
0.0020
0.050

0.0000050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.060
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

1.0

1.0

Matrix:

TKNI

DLM

R4230683
R4236892
R4217558
R4218256
R4233388

R4216828
R4216681

R4218256
R4216732

R4216681
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4217614
R4216828
R4216828

R4227995

R4216390



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
17

L2163892-1

L2163892-2

GH_GA-MW-2_WG_2018-07-01_NP

GH_GA-MW-3_WG_2018-07-01_NP

CLIENT on 12-SEP-18 @ 10:45

CLIENT on 12-SEP-18 @ 00:55

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Phosphorus (P)-Total
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L
mg/L
mg/L

ug/L 14-SEP-18

13-SEP-18
13-SEP-18
13-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

20-SEP-18

20-SEP-18
20-SEP-18
20-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

13-SEP-18

20-SEP-18
24-SEP-18
17-SEP-18
18-SEP-18
20-SEP-18

15-SEP-18
14-SEP-18

<1.0
<1.0
219

<0.0050

<0.25

7.5

879

0.13

89.7

-5.4
10.7
9.58

5.68

0.136

<0.0010

403

273

655

2.4

0.73

7.96

1.15
0.0342
0.484

<0.00010
1.63

<0.020
FIELD

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

1.0
1.0
1.0

0.0050

0.25

2.5

2.0

0.10

-100

0.025

0.0050

0.0010

-1000

1.5

20

1.0

0.10

0.10

0.50
0.0020
0.050

0.00010
0.50

0.020

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLM

R4216390
R4216390
R4216390

R4216503

R4216076

R4216076

R4216390

R4216076

R4216076

R4216076

R4216282

R4218827

R4216076

R4226709

R4223790

R4217079

R4216390

R4230683
R4236892
R4217558
R4218256
R4230683

R4216828
R4216681
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
17

L2163892-2 GH_GA-MW-3_WG_2018-07-01_NP
CLIENT on 12-SEP-18 @ 00:55Sampled By:

WG

Routine for Teck Coal

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

15-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

18-SEP-18
15-SEP-18

14-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
16-SEP-18
15-SEP-18
15-SEP-18

17-SEP-18

19-SEP-18

13-SEP-18
13-SEP-18
13-SEP-18
13-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

<0.00010
FIELD

FIELD
0.0036

<0.00010
<0.00010
0.0858

<0.000050
0.221

<0.0050
44.0

0.00012
<0.10

<0.00050
<0.010

<0.000050
0.0905
32.4

0.00977
<0.000050
<0.00050

2.37
3.38
4.51

<0.000010
35.5
2.05

<0.000010
<0.00010
<0.010

0.000068
<0.00050
<0.0010

243

<1.0

281
5.4

<1.0
287

0.371

<0.050

6.11

588

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

0.00010

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

1.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

2.0

Matrix:

DLM R4218256
R4216732

R4216681
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4217614
R4216828
R4216828

R4227995

R4216390
R4216390
R4216390
R4216390

R4216503

R4216076

R4216076

R4216390
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
17

L2163892-2

L2163892-3

GH_GA-MW-3_WG_2018-07-01_NP

GH_MW-ERSC-1_WG_2018-07-01_NP

CLIENT on 12-SEP-18 @ 00:55

CLIENT on 12-SEP-18 @ 14:20

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Fluoride (F)

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Phosphorus (P)-Total
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved

mg/L

%
meq/L
meq/L

%

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L

14-SEP-18

15-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

13-SEP-18

20-SEP-18
20-SEP-18
20-SEP-18

20-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

13-SEP-18

20-SEP-18
24-SEP-18
17-SEP-18
18-SEP-18
21-SEP-18

15-SEP-18
14-SEP-18

18-SEP-18
15-SEP-18

14-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18

0.694

-3.0
6.89
6.49

94.2

0.0087

0.0011

0.0293

434

45.8

378

12.6

52.2

8.42

2.41
0.0081
0.062

<0.0000050
2.36

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
0.00011
0.00024
0.142

<0.000050
0.014
0.0459
89.5

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.020

-100

0.0050

0.0010

0.0010

-1000

0.30

20

1.0

0.10

0.10

0.50
0.0020
0.050

0.0000050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

Matrix:

Matrix:

DLHC

R4216076

R4216076

R4216076

R4216282

R4218827

R4216076

R4226709

R4223790

R4217079

R4216390

R4230683
R4236892
R4217558
R4218256
R4233388

R4216828
R4216681

R4218256
R4216732

R4216681
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
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L2163892-3 GH_MW-ERSC-1_WG_2018-07-01_NP
CLIENT on 12-SEP-18 @ 14:20Sampled By:

WG

Routine for Teck Coal

Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
16-SEP-18
15-SEP-18
15-SEP-18
16-SEP-18
15-SEP-18
15-SEP-18

17-SEP-18

19-SEP-18

13-SEP-18
13-SEP-18
13-SEP-18
13-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

20-SEP-18

20-SEP-18
20-SEP-18
20-SEP-18

13-SEP-18

13-SEP-18

0.00020
<0.10

0.00308
<0.010

<0.000050
0.0076
25.8

0.00695
0.00332
0.00107
0.873
1.09
5.39

<0.000010
3.75
0.246

0.000033
<0.00010
<0.010

0.000848
<0.00050
0.0019

330

<1.0

328
<1.0
<1.0
328

0.0118

<0.050

1.14

598

0.175

97.2

-1.4
6.97
6.78

0.0609

<0.0010

Dissolved Metals in Water by CRC ICPMS

Hardness

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

1.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

2.0

0.020

-100

0.0050

0.0010

Matrix:

R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4217614
R4216828
R4216828
R4217614
R4216828
R4216828

R4227995

R4216390
R4216390
R4216390
R4216390

R4216503

R4216076

R4216076

R4216390

R4216076

R4216076

R4216076
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L2163892-3

L2163892-4

GH_MW-ERSC-1_WG_2018-07-01_NP

GH_WC1_WS_2018-09-12_N

CLIENT on 12-SEP-18 @ 14:20

CLIENT on 12-SEP-18 @ 09:40

Sampled By:

Sampled By:

WG

WS
   Miscellaneous Parameters

Dissolved Metals in Water

Orthophosphate-Dissolved (as P)

ORP

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon
Phosphorus (P)-Total

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved

mg/L

mV

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
ug/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L

14-SEP-18

14-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

13-SEP-18

17-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

13-SEP-18

14-SEP-18
14-SEP-18
15-SEP-18
14-SEP-18
17-SEP-18

14-SEP-18
14-SEP-18

14-SEP-18
14-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

0.0023

404

17.7

371

1.4

0.45

8.09

1.15
<0.050

<0.00050
2.19

0.0040

<0.020
FIELD

<0.0000050
LAB

FIELD
0.0247
0.00367
0.00021
0.0437

<0.000050
0.022
0.0052

217
<0.00010

1.03
<0.00050
<0.010

<0.000050
0.185
164

0.00289
0.0169
0.117
6.71
119

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.0010

-1000

0.30

20

1.0

0.10

0.10

0.50
0.050

0.00050
0.50

0.0010

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050

Matrix:

Matrix:

DLHC

TKNI

RRV

R4216282

R4218827

R4216076

R4226709

R4223790

R4217079

R4216390

R4216218
R4216680
R4216914
R4216218
R4217754

R4216533
R4216368

R4215871
R4216334

R4216368
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
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L2163892-4 GH_WC1_WS_2018-09-12_N
CLIENT on 12-SEP-18 @ 09:40Sampled By:

WS

Total Metals in Water

Routine for Teck Coal

Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

14-SEP-18

13-SEP-18
13-SEP-18

3.19
<0.000010

10.9
0.737

0.000056
<0.00010
<0.010
0.0123

<0.00050
<0.0010

1220

<0.020

0.0196
0.00380
0.00023
0.0466

<0.000050
0.021
0.0116

219
0.00024

1.09
<0.00050

0.019
<0.000050

0.174
167

0.00382
0.0178
0.122
6.90
101
3.20

<0.000010
10.9
0.777

0.000056
<0.00010
<0.010
0.0123

<0.00050
0.0059

2.4

275
<1.0

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

0.050
0.000010

0.050
0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

2.0

1.0
1.0

Matrix:

R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533

R4216533

R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533
R4216533

R4216479

R4216390
R4216390
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L2163892-4

L2163892-5

L2163892-6

GH_WC1_WS_2018-09-12_N

GH_WC1_WS_2018-09-12_FB-HG

GH_FR1_WS_2018-09-12_N

CLIENT on 12-SEP-18 @ 09:40

CLIENT on 12-SEP-18 @ 09:40

CLIENT on 12-SEP-18 @ 12:30

Sampled By:

Sampled By:

Sampled By:

WS

WS

WS

   Miscellaneous Parameters

Dissolved Metals in Water

Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Mercury (Hg)-Total

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Dissolved Metals Filtration Location

mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

NTU

pH

ug/L

ug/L 14-SEP-18

13-SEP-18
13-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

15-SEP-18

15-SEP-18
14-SEP-18

14-SEP-18

<1.0
275

<0.0050

<0.25

4.4

2040

0.21

91.5

-4.4
27.3
24.9

47.8

0.0199

<0.0010

304

874

1800

6.4

5.44

8.28

<0.00050

<0.020
FIELD

FIELD

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

1.0
1.0

0.0050

0.25

2.5

2.0

0.10

-100

0.025

0.0050

0.0010

-1000

1.5

20

1.0

0.10

0.10

0.00050

0.020

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

HTD

DLHC

DLHC

R4216390
R4216390

R4216503

R4216076

R4216076

R4216390

R4216076

R4216076

R4216076

R4216282

R4216073

R4216076

R4216327

R4216325

R4216004

R4216390

R4216914

R4216828
R4216681

R4216681
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L2163892-6 GH_FR1_WS_2018-09-12_N
CLIENT on 12-SEP-18 @ 12:30Sampled By:

WS

Total Metals in Water

Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
16-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18

17-SEP-18

15-SEP-18

15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18

<0.0030
0.00012

<0.00010
0.113

<0.000050
<0.010
0.0184
94.1

0.00013
<0.10

<0.00050
<0.010

<0.000050
0.0178
44.2

0.00144
0.00101
0.00118

1.17
51.3
2.11

<0.000010
2.15
0.142

<0.000010
<0.00010
<0.010
0.00215

<0.00050
<0.0010

417

<0.020

0.0060
0.00014
0.00016
0.109

<0.000050
<0.010
0.0213
95.4

0.00013
<0.10

<0.00050
0.012

<0.000050
0.0185
43.7

0.00207

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010

Matrix:

R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4217614
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828

R4216828

R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
17

L2163892-6

L2163892-7

GH_FR1_WS_2018-09-12_N

GH_ER1_WS_2018-09-12_N

CLIENT on 12-SEP-18 @ 12:30

CLIENT on 12-SEP-18 @ 12:50

Sampled By:

Sampled By:

WS

WS

Dissolved Metals in Water

Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved

mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

14-SEP-18

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18

15-SEP-18
14-SEP-18

14-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18

0.00105
0.00080

1.19
46.8
2.23

<0.000010
2.18
0.145

<0.000010
<0.00010
<0.010
0.00217

<0.00050
<0.0030

<0.020
FIELD

FIELD
<0.0030
<0.00010
<0.00010
0.0570

<0.000050
<0.010
0.0074
47.7

0.00023
<0.10

<0.00050
<0.010

<0.000050
0.0026
12.0

0.00066
0.00102

<0.00050
0.400
1.82
1.86

<0.000010
0.894
0.200

<0.000010
<0.00010
<0.010

Total Metals in Water by CRC ICPMS

Diss. Be (low)  in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

0.020

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

Matrix:

Matrix:

R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828

R4216828
R4216681

R4216681
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
17

L2163892-7

L2163892-8

GH_ER1_WS_2018-09-12_N

GH_ERC_WS_2018-09-12_N

CLIENT on 12-SEP-18 @ 12:50

CLIENT on 12-SEP-18 @ 13:25

Sampled By:

Sampled By:

WS

WS

Total Metals in Water

Dissolved Metals in Water

Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved

mg/L
mg/L
mg/L

mg/L

ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L

mg/L
mg/L

14-SEP-18
14-SEP-18
14-SEP-18

14-SEP-18

14-SEP-18
14-SEP-18

15-SEP-18
15-SEP-18
15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18

15-SEP-18
14-SEP-18

14-SEP-18
15-SEP-18
15-SEP-18

0.000753
<0.00050
<0.0010

168

<0.020

0.0033
<0.00010
0.00014
0.0564

<0.000050
<0.010
0.0060
48.1

0.00024
<0.10

<0.00050
<0.010

<0.000050
0.0026
12.0

0.00096
0.00105

<0.00050
0.402
1.67
1.92

<0.000010
0.921
0.198

<0.000010
<0.00010
<0.010

0.000778
<0.00050
<0.0030

<0.020
FIELD

FIELD
<0.0030
<0.00010

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Diss. Be (low)  in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

0.000010
0.00050
0.0010

0.50

0.020

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

0.020

0.0030
0.00010

Matrix:

Matrix:

R4216828
R4216828
R4216828

R4216828

R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828

R4216828
R4216681

R4216681
R4216828
R4216828
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2163892-8 GH_ERC_WS_2018-09-12_N
CLIENT on 12-SEP-18 @ 13:25Sampled By:

WS

Total Metals in Water

Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total

mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18
14-SEP-18

15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18
15-SEP-18

17-SEP-18

16-SEP-18

16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18

<0.00010
0.0564

<0.000050
<0.010
0.0058
47.5

0.00024
<0.10

<0.00050
<0.010

<0.000050
0.0026
12.0

0.00057
0.00101

<0.00050
0.405
1.70
1.87

<0.000010
0.820
0.202

<0.000010
<0.00010
<0.010

0.000736
<0.00050
<0.0010

168

<0.020

0.0046
<0.00010
0.00018
0.0510

<0.000050
<0.010
0.0058
44.8

0.00025
<0.10

<0.00050
<0.010

<0.000050
0.0025
10.9

0.00095
0.00105

<0.00050

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050

Matrix:

R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828
R4216828

R4217619

R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163892 CONTD....
14PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
17

L2163892-8 GH_ERC_WS_2018-09-12_N
CLIENT on 12-SEP-18 @ 13:25Sampled By:

WS

Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18
16-SEP-18

0.370
1.56
1.85

<0.000010
0.741
0.195

<0.000010
<0.00010
<0.010

0.000694
<0.00050
<0.0030

Total Metals in Water by CRC ICPMS
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

Matrix:

R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619
R4217619



ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

Reference Information

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

L2163892 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

DLM

HTD

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Sample Parameter Qualifier Key:

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

Method Reference** 

Description Qualifier    

Matrix 

Test Method References:            
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HG-D-CVAA-VA

HG-T-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

Reference Information

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

L2163892 CONTD....
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Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  reduction 
of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

Method Reference** Matrix 

Test Method References:            
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SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Reference Information

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

L2163892 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

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

ED

VA

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

QTR_GW_2018-09-03

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4216479

R4227995

R4216390

R4216533

R4216828

R4216533

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

WG2877142-2

WG2877142-1

WG2882050-17

WG2882050-16

WG2876549-38

WG2876549-37

WG2877041-3

WG2877041-2

WG2877041-1

WG2877378-2

WG2877378-1

WG2877025-3

WG2877025-2

WG2877025-1

L2163892-4

NP

NP

L2163892-4

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

99.1

<2.0

103.6

1.9

101.6

<1.0

<0.000020

92.6

<0.000020

96.8

<0.000020

<0.000020

93.3

<0.000020

14-SEP-18

14-SEP-18

19-SEP-18

19-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

15-SEP-18

15-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A

N/A

20

20

85-115

85-115

85-115

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

4

2

1

0.00002

0.00002

0.00002

RPD-NA

RPD-NA

<0.000020

<0.000020
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Quality Control Report
Page 2 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

R4216828

R4217619

R4216076

R4216218

R4230683

R4216218

R4230683

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2877214-2

WG2877214-1

WG2877584-3

WG2877584-2

WG2877584-1

WG2876717-14

WG2876717-13

WG2876863-6

WG2876863-5

WG2883155-2

WG2883155-1

WG2876863-6

WG2876863-5

WG2883155-2

WG2883155-1

L2163892-8

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

94.5

<0.000020

<0.000020

92.2

<0.000020

94.1

<0.050

101.5

<0.50

102.2

<0.50

94.7

<0.50

104.3

15-SEP-18

15-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

20-SEP-18

20-SEP-18

13-SEP-18

13-SEP-18

20-SEP-18

N/A 20

80-120

80-120

85-115

80-120

80-120

80-120

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.00002

0.00002

0.05

0.5

0.5

0.5

RPD-NA<0.000020
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4230683

R4233388

R4216076

R4216390

R4216076

R4215871

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2883155-1

WG2883965-2

WG2883965-1

WG2876717-14

WG2876717-13

WG2876549-38

WG2876549-37

WG2876717-14

WG2876717-13

WG2877019-3

WG2877019-2

WG2877019-1

L2163892-4

LF

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

103.5

<0.50

101.7

<0.50

102.9

<2.0

108.2

<0.020

<0.0000050

102.4

<0.0000050

20-SEP-18

21-SEP-18

21-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A 20

80-120

90-110

90-110

90-110

80-120

mg/L

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005

RPD-NA<0.0000050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4217728

R4218256

R4216914

R4216533

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

WG2877433-10

WG2877433-9

WG2879160-2

WG2879160-1

WG2877647-2

WG2877647-1

WG2877041-3

NP

L2163892-4

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

99.5

<0.0000050

102.7

<0.0000050

106.0

<0.00050

0.0260

0.00375

0.00023

0.0434

<0.000050

0.021

<0.0000050

215

<0.00010

0.00101

<0.00050

<0.010

<0.000050

0.172

160

0.00288

0.0172

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

15-SEP-18

15-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

5.0

2.2

6.3

0.7

N/A

4.9

N/A

0.8

N/A

1.8

N/A

N/A

N/A

7.1

2.1

0.3

1.9

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

%

mg/L

%

mg/L

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.000005

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0247

0.00367

0.00021

0.0437

<0.000050

0.022

0.0000052

217

<0.00010

0.00103

<0.00050

<0.010

<0.000050

0.185

164

0.00289

0.0169
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4216533Batch
DUP

LCS

WG2877041-3

WG2877041-2

L2163892-4
Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

0.117

6.77

0.119

3.09

<0.000010

10.7

0.750

0.000056

<0.00010

<0.010

0.0123

<0.00050

<0.0010

95.3

97.8

93.7

92.8

96.5

91.9

97.5

91.3

92.7

92.6

91.4

92.1

95.9

93.1

98.1

93.7

98.7

92.3

94.4

95.9

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

0.0

0.9

0.3

3.3

N/A

1.3

1.7

1.1

N/A

N/A

0.3

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.117

6.71

0.119

3.19

<0.000010

10.9

0.737

0.000056

<0.00010

<0.010

0.0123

<0.00050

<0.0010
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Quality Control Report
Page 6 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4216533Batch
LCS

MB

WG2877041-2

WG2877041-1 NP

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

93.0

93.1

98.5

95.9

96.6

95.8

87.3

93.8

95.2

89.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05
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Quality Control Report
Page 7 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4216533

R4216828

Batch

Batch

MB

LCS

WG2877041-1

WG2877378-2

NP
Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

97.8

102.1

98.5

99.3

105.3

88.0

96.9

98.2

98.7

95.5

95.6

94.5

97.1

97.0

98.1

96.7

95.3

99.2

98.1

94.7

102.8

98.8

102.5

97.4

97.8

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 8 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4216828Batch
LCS

MB

WG2877378-2

WG2877378-1 NP

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

97.5

95.5

98.3

98.7

97.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001
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Quality Control Report
Page 9 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4216828

R4216533

Batch

Batch

MB

DUP

WG2877378-1

WG2877025-3

NP

L2163892-4

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

<0.00050

<0.0010

0.0161

0.00374

0.00024

0.0451

<0.000050

0.021

0.0000084

220

0.00027

0.00112

<0.00050

0.018

<0.000050

0.166

167

0.00379

0.0175

0.122

6.74

0.102

3.03

<0.000010

10.9

0.765

0.000054

<0.00010

<0.010

0.0123

<0.00050

15-SEP-18

15-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

20

1.6

5.8

3.3

N/A

2.5

0.000003

0.5

12

2.3

N/A

5.7

N/A

4.6

0.1

0.7

2.0

0.1

2.4

0.7

5.2

N/A

0.6

1.5

3.0

N/A

N/A

0.4

N/A

20

20

20

20

20

20

0.00001

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.001

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0196

0.00380

0.00023

0.0466

<0.000050

0.021

0.0000116

219

0.00024

0.00109

<0.00050

0.019

<0.000050

0.174

167

0.00382

0.0178

0.122

6.90

0.101

3.20

<0.000010

10.9

0.777

0.000056

<0.00010

<0.010

0.0123

<0.00050
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Quality Control Report
Page 10 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216533Batch
DUP

LCS

MB

WG2877025-3

WG2877025-2

WG2877025-1

L2163892-4
Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

0.0058

98.4

98.6

98.3

100.4

98.3

88.7

101.8

92.7

96.8

96.2

97.1

95.7

97.6

92.3

100.2

95.4

98.8

96.9

92.3

104.4

93.7

94.3

97.2

97.2

97.7

96.6

90.4

97.6

98.1

97.2

<0.0030

<0.00010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

1.6 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

0.003

0.0001

0.0059

21



Quality Control Report
Page 11 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216533

R4216828

Batch

Batch

MB

LCS

WG2877025-1

WG2877214-2

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

95.2

97.4

96.2

100.1

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 12 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216828Batch
LCS

MB

WG2877214-2

WG2877214-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

93.9

88.4

94.5

98.1

96.7

94.9

94.7

98.0

92.2

96.0

95.6

94.5

92.4

96.1

98.3

92.9

94.0

94.4

100.8

94.8

92.8

93.9

94.8

93.9

97.5

98.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 13 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216828

R4217619

Batch

Batch

MB

DUP

WG2877214-1

WG2877584-3 L2163892-8

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0054

<0.00010

0.00018

0.0527

<0.000050

<0.010

0.0000082

45.6

0.00023

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16

N/A

0.4

3.3

N/A

N/A

0.000002

1.7

5.2

20

20

20

20

20

20

0.00001

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

RPD-NA

RPD-NA

RPD-NA

J

0.0046

<0.00010

0.00018

0.0510

<0.000050

<0.010

0.0000058

44.8

0.00025
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Quality Control Report
Page 14 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4217619Batch
DUP

LCS

WG2877584-3

WG2877584-2

L2163892-8
Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

<0.00010

<0.00050

<0.010

<0.000050

0.0026

11.2

0.00093

0.00105

<0.00050

0.372

0.00160

1.87

<0.000010

0.759

0.198

<0.000010

<0.00010

<0.010

0.000679

<0.00050

<0.0030

94.5

93.0

96.7

95.7

95.4

91.1

95.7

93.9

94.5

92.2

91.6

96.8

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

N/A

N/A

N/A

N/A

2.8

2.9

2.3

0.5

N/A

0.5

2.6

1.1

N/A

2.5

1.5

N/A

N/A

N/A

2.2

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00010

<0.00050

<0.010

<0.000050

0.0025

10.9

0.00095

0.00105

<0.00050

0.370

0.00156

1.85

<0.000010

0.741

0.195

<0.000010

<0.00010

<0.010

0.000694

<0.00050

<0.0030
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Quality Control Report
Page 15 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4217619Batch
LCS

MB

WG2877584-2

WG2877584-1

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

95.8

93.7

92.8

95.2

94.9

93.0

93.9

93.9

91.5

92.6

96.1

95.2

94.7

92.6

93.4

90.6

95.9

92.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005
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Quality Control Report
Page 16 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4217619

R4216503

R4216076

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

LCS

MB

WG2877584-1

WG2877171-10

WG2877171-6

WG2877171-5

WG2877171-9

WG2876717-14

WG2876717-13

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

102.9

101.2

<0.0050

<0.0050

107.0

<0.0010

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

85-115

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001
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Quality Control Report
Page 17 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

R4216076

R4216073

R4218827

R4236892

R4217754

R4216390

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

CRM

LCS

MB

DUP

LCS

MB

MS

LCS

WG2876717-14

WG2876717-13

WG2876110-3

WG2878689-6

WG2878689-8

WG2884824-90

WG2884824-89

WG2877815-3

WG2877815-2

WG2877815-1

WG2877815-4

WG2876549-38

CL-ORP

CL-ORP

CL-ORP

L2163892-4

L2163892-4

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

100.8

<0.0050

223

218

218

104.7

<0.0020

0.0038

95.4

<0.0010

99.6

7.00

13-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

17-SEP-18

24-SEP-18

24-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

5.1 20

90-110

210-230

210-230

210-230

80-120

80-120

70-130

6.9-7.1

%

mg/L

mV

mV

mV

%

mg/L

mg/L

%

mg/L

%

pH

0.005

0.002

0.001

0.0040
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Quality Control Report
Page 18 ofReport Date: 26-SEP-18Workorder: L2163892

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4216282

R4216076

R4216327

R4226709

R4216680

R4217558

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2875974-14

WG2875974-13

WG2876717-14

WG2876717-13

WG2875458-2

WG2875458-1

WG2879364-6

WG2879364-5

WG2879364-4

WG2877362-2

WG2877362-1

WG2876260-2

WG2876260-22

WG2876260-1

WG2876260-21

L2163892-2

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

101.4

<0.0010

102.9

<0.30

97.1

<10

369

103.7

<10

118.3

<0.050

120.5

118.8

<0.050

<0.050

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

14-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

2.4 20

80-120

90-110

85-115

85-115

75-125

75-125

75-125

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

0.001

0.3

10

10

0.05

0.05

0.05

378
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4217558

R4216325

R4223790

R4216004

R4217079

Batch

Batch

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2878442-12

WG2875965-14

WG2875965-13

WG2879705-8

WG2879705-7

WG2875802-8

WG2875802-7

WG2876766-34

WG2876766-35

L2163892-3
Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

75.4

101.0

<1.0

93.8

<1.0

99.0

<0.10

97.0

<0.10

17-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

70-130

85-115

85-115

85-115

85-115

%

%

mg/L

%

mg/L

%

NTU

%

NTU

1

1

0.1

0.1
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Quality Control Report
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Page 21 ofReport Date: 26-SEP-18Workorder: L2163892

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4

1
2
3
4

12-SEP-18 10:45
12-SEP-18 00:55
12-SEP-18 14:20
12-SEP-18 09:40

12-SEP-18 10:45
12-SEP-18 00:55
12-SEP-18 14:20
12-SEP-18 09:40

17-SEP-18 08:20
17-SEP-18 08:20
17-SEP-18 08:20
13-SEP-18 16:08

13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00

0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25

118
127
114
30

30
40
27
31

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2163892 were received on 13-SEP-18 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
12

L2166053-1 GH_MW-RLP-1D_WG_2018-07-01_NP
KC on 17-SEP-18 @ 10:07Sampled By:

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Total Metals in Water

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total

mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L

28-SEP-18

20-SEP-18

28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18

22-SEP-18
23-SEP-18
22-SEP-18

28-SEP-18
28-SEP-18

25-SEP-18
20-SEP-18

28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18

28-SEP-18

21-SEP-18

22-SEP-18

21-SEP-18
21-SEP-18

10.0
0.197
9.48

<0.020
LAB

<0.0000050
FIELD

LAB
<0.0030
<0.00010
<0.00010
0.0131

<0.000050
0.016

<0.0050
21.2

<0.00010
<0.10

<0.00050
<0.010

<0.000050
0.0075
26.0

0.00824
0.000424
<0.00050

1.33
<0.050
1.11

<0.000010
4.40
0.122

<0.000010
<0.00010
<0.010

<0.000010
<0.00050
<0.0010

160

<0.020

<0.0000050

<0.0030
<0.00010

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.50
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010

Matrix:

R4234550
R4234450
R4234550

R4251153
R4250288

R4238229
R4225487

R4250288
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153
R4251153

R4231871

R4233249

R4231871
R4231871
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
12

L2166053-1 GH_MW-RLP-1D_WG_2018-07-01_NP
KC on 17-SEP-18 @ 10:07Sampled By:

WG

Routine for Teck Coal

Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18

23-SEP-18

25-SEP-18
25-SEP-18
25-SEP-18
25-SEP-18

26-SEP-18

18-SEP-18

18-SEP-18

25-SEP-18

18-SEP-18

28-SEP-18

28-SEP-18
28-SEP-18
28-SEP-18

<0.00010
0.0134

<0.000050
0.016

<0.0050
20.7

<0.00010
<0.10

<0.00050
<0.010

<0.000050
0.0075
29.1

0.0167
0.000491
<0.00050

1.45
<0.050
1.17

<0.000010
5.00
0.117

<0.000010
<0.00010
<0.010

<0.000010
<0.00050
<0.0030

<2.0

179
<1.0
<1.0
179

0.0122

<0.050

0.73

316

1.61

92.8

-3.7
3.68
3.42

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

2.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

2.0

0.020

-100

Matrix:

R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871

R4237069

R4243953
R4243953
R4243953
R4243953

R4244007

R4224507

R4224507

R4243953

R4224507
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
12

L2166053-1

L2166053-2

GH_MW-RLP-1D_WG_2018-07-01_NP

GH_POTW09_WG_2018-07-01_NP

KC on 17-SEP-18 @ 10:07

KC on 17-SEP-18 @ 10:39

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L

28-SEP-18

20-SEP-18

28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

26-SEP-18

18-SEP-18

21-SEP-18

21-SEP-18

18-SEP-18

25-SEP-18

23-SEP-18
23-SEP-18
23-SEP-18

28-SEP-18
28-SEP-18
28-SEP-18

25-SEP-18
20-SEP-18

28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18

<0.0050

<0.0010

<0.0010

263

0.0097

<0.30

155

17.1

20.6

8.72

<0.50
0.085
<0.50

<0.020
LAB
LAB

<0.0000050
FIELD

LAB
LAB

<0.0030
0.00081
0.00024
0.0390

<0.000050
0.011
0.0074

162
<0.00010

<0.10
<0.00050
<0.010

<0.000050
0.0194

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.0050

0.0010

0.0010

-1000

0.0020

0.30

20

1.0

0.10

0.10

0.50
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010

Matrix:

Matrix:

DLHC

DTC

DTC

DTC

R4224507

R4224507

R4230728

R4228571

R4245954

R4224507

R4235508

R4235889

R4223488

R4243953

R4235331
R4234450
R4235331

R4251400
R4250288
R4251301

R4238229
R4225487

R4251301
R4250288
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
12

L2166053-2 GH_POTW09_WG_2018-07-01_NP
KC on 17-SEP-18 @ 10:39Sampled By:

WG

Total Metals in Water

Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total

mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18

28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18

30-SEP-18

28-SEP-18

22-SEP-18

28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18
28-SEP-18

169
0.00026
0.00300
0.0174
2.56
185
2.76

<0.000010
2.74
0.181

0.000010
<0.00010
<0.010
0.00776

<0.00050
<0.0010

1100

<0.020

<0.0000050

<0.0030
<0.00010
0.00048
0.0345

<0.000050
0.020
0.0089
94.1

<0.00010
0.17

0.00271
0.151

<0.000050
0.0112
39.4
0.191

0.00273
0.00207

1.56
0.978
4.70

<0.000010
6.56
0.342

0.000017
<0.00010
<0.010
0.00211

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.10
0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010

Matrix:

DTC

DTC

DTC

DTC

DTC

R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400
R4251400

R4251540

R4233249

R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
R4251540
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV.
12

L2166053-2

L2166053-3

GH_POTW09_WG_2018-07-01_NP

GH_SITE-C_WEIR_WS_2018-09-03_FB-HG-NP

KC on 17-SEP-18 @ 10:39

KC on 17-SEP-18 @ 13:38

Sampled By:

Sampled By:

WG

WS

Routine for Teck Coal

   Miscellaneous Parameters

Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Mercury (Hg)-Total

mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

ug/L

28-SEP-18
28-SEP-18

23-SEP-18

25-SEP-18
25-SEP-18
25-SEP-18
25-SEP-18

26-SEP-18

18-SEP-18

18-SEP-18

25-SEP-18

18-SEP-18

01-OCT-18

30-SEP-18
30-SEP-18
30-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

26-SEP-18

18-SEP-18

21-SEP-18

21-SEP-18

18-SEP-18

25-SEP-18

21-SEP-18

<0.00050
0.0074

<2.0

217
<1.0
<1.0
217

0.0475

<0.050

6.47

723

0.778

278

47.1
7.99
22.2

0.0135

<0.0010

<0.0010

271

0.0029

165

476

<1.0

1.02

8.43

<0.00050

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

0.00050
0.0030

2.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

2.0

0.020

-100

0.0050

0.0010

0.0010

-1000

0.0020

0.30

20

1.0

0.10

0.10

0.00050

Matrix:

Matrix:

RRV

DLHC

R4251540
R4251540

R4237069

R4243953
R4243953
R4243953
R4243953

R4244007

R4224507

R4224507

R4243953

R4224507

R4224507

R4224507

R4230728

R4228571

R4245954

R4224507

R4235508

R4235889

R4223488

R4243953

R4232461
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2166053-4 GH_SITE-C_WEIR_WS_2018-09-03_NP-NP
KC on 17-SEP-18 @ 13:38Sampled By:

WS
   Miscellaneous Parameters

Dissolved Metals in Water

Total Metals in Water

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Aluminum (Al)-Total

mg/L
mg/L
ug/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

20-SEP-18

20-SEP-18

20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
21-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18

23-SEP-18
23-SEP-18
21-SEP-18
23-SEP-18

20-SEP-18
20-SEP-18

20-SEP-18
20-SEP-18

20-SEP-18
21-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
21-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18
20-SEP-18

24-SEP-18

21-SEP-18

21-SEP-18

1.48
0.209

<0.00050
1.37

<0.040
LAB

<0.0000050
LAB

LAB
LAB

<0.0030
<0.00020
<0.00020
0.0233

<0.00010
<0.020
0.044
199

<0.00020
1.59

<0.00050
<0.020

<0.00010
0.0235

117
0.469

0.00169
0.0060
3.09
0.49
3.35

<0.000020
16.6
0.243

<0.000020
<0.00020
<0.010
0.00376
<0.0010
<0.0020

978

<0.020

0.0143

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

0.50
0.050

0.00050
0.50

0.040

0.0000050

0.0030
0.00020
0.00020
0.00020
0.00010
0.020
0.010
0.10

0.00020
0.20

0.00050
0.020

0.00010
0.0020
0.10

0.00020
0.00010
0.0010
0.10
0.10
0.10

0.000020
0.10

0.00040
0.000020
0.00020
0.010

0.000020
0.0010
0.0020

0.50

0.020

0.0030

Matrix:

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

R4235331
R4234450
R4232461
R4235331

R4229282
R4226516

R4225801
R4225715

R4226516
R4232528
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4233007
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282
R4229282

R4231871

R4231871
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L2166053-4 GH_SITE-C_WEIR_WS_2018-09-03_NP-NP
KC on 17-SEP-18 @ 13:38Sampled By:

WS

Routine for Teck Coal

Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum

mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L

21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18
21-SEP-18

23-SEP-18

25-SEP-18
25-SEP-18
25-SEP-18
25-SEP-18

26-SEP-18

18-SEP-18

18-SEP-18

25-SEP-18

18-SEP-18

26-SEP-18

26-SEP-18
26-SEP-18

<0.00010
0.00033
0.0246

<0.000050
0.020
0.0643

221
<0.00010

1.77
<0.00050

1.77
<0.000050

0.0281
124

0.548
0.00194
0.00660

3.17
0.475
3.46

<0.000010
17.0
0.275

0.000020
<0.00010
<0.010
0.00397

<0.00050
0.0045

5.6

284
<1.0
<1.0
284

0.120

<0.25

37.5

1420

0.41

116

7.4
17.6

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

2.0

1.0
1.0
1.0
1.0

0.0050

0.25

2.5

2.0

0.10

-100

Matrix:

DLDS

DLDS

DLDS

R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871
R4231871

R4237069

R4243953
R4243953
R4243953
R4243953

R4244007

R4224507

R4224507

R4243953

R4224507
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L2166053-4 GH_SITE-C_WEIR_WS_2018-09-03_NP-NP
KC on 17-SEP-18 @ 13:38Sampled By:

WS

Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

26-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

26-SEP-18

18-SEP-18

21-SEP-18

21-SEP-18

18-SEP-18

25-SEP-18

20.4

0.040

0.0050

<0.0010

305

<0.0020

519

1250

5.4

8.43

8.25

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

0.025

0.0050

0.0010

-1000

0.0020

1.5

20

1.0

0.10

0.10

Matrix:

DLDS

DLDS

DLDS

DLHC

R4224507

R4224507

R4230728

R4228571

R4245954

R4224507

R4235508

R4235889

R4223488

R4243953



ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Reference Information

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

L2166053 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLA

DLDS

DLHC

DTC

MS-B

RRV

Detection Limit adjusted for required dilution

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

Qualifiers  for Sample Submission Listed:

SFPL DOC, DIS METALS TO BE LAB FILTERED/PRESERVED - Sample was Filtered and Preserved  at the laboratory

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

Method Reference** 

Description Qualifier    

Description      Qualifier      

Matrix 

Test Method References:            

Version:  FINAL REV
12



F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Reference Information

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

L2166053 CONTD....
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Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  reduction 
of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Method Reference** Matrix 

Test Method References:            

Version:  FINAL REV
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Reference Information

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

L2166053 CONTD....

12PAGE of

GREENHILLS OPERATION

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

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

CL

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

QTR_GW_2018-09-13

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.

Version:  FINAL REV
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 23-JAN-19Workorder: L2166053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4237069

R4243953

R4229282

R4251153

R4251400

R4231871

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

DUP

LCS

MB

LCS

MB

WG2885269-5

WG2885269-4

WG2887053-8

WG2887053-7

WG2881660-2

WG2881660-1

WG2889754-2

WG2889754-1

WG2889754-4

WG2890179-3

WG2890179-2

WG2890179-1

WG2881405-2

WG2881405-1

LF

LF

L2166053-1

L2166053-2

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

114.9

<2.0

110.4

<1.0

96.6

<0.000020

94.8

<0.000020

97.3

<0.000020

96.3

<0.000020

103.6

<0.000020

23-SEP-18

23-SEP-18

25-SEP-18

25-SEP-18

20-SEP-18

20-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

21-SEP-18

21-SEP-18

N/A 20

85-115

85-115

80-120

80-120

70-130

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

4

1

0.00002

0.00002

0.00002

0.00002

RPD-NA<0.000020

22



Quality Control Report
Page 2 ofReport Date: 23-JAN-19Workorder: L2166053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

Water

R4251540

R4224507

R4234550

R4235331

R4234550

R4235331

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2890212-2

WG2890212-1

WG2890212-4

WG2880947-14

WG2880947-13

WG2884477-2

WG2884477-1

WG2884779-2

WG2884779-1

WG2884477-2

WG2884477-1

WG2884779-2

WG2884779-1

L2166053-2

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

100.9

<0.000020

96.1

91.3

<0.050

105.9

<0.50

93.1

<0.50

109.1

<0.50

94.1

<0.50

28-SEP-18

28-SEP-18

28-SEP-18

18-SEP-18

18-SEP-18

22-SEP-18

22-SEP-18

23-SEP-18

23-SEP-18

22-SEP-18

22-SEP-18

23-SEP-18

23-SEP-18

80-120

70-130

85-115

80-120

80-120

80-120

80-120

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.00002

0.05

0.5

0.5

0.5

0.5

22



Quality Control Report
Page 3 ofReport Date: 23-JAN-19Workorder: L2166053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

R4224507

R4243953

R4224507

R4225801

R4233249

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

DUP

LCS

MB

WG2880947-14

WG2880947-13

WG2887053-8

WG2887053-7

WG2880947-14

WG2880947-13

WG2881390-10

WG2881409-2

WG2881390-9

WG2881409-1

WG2883869-7

WG2883869-2

WG2883869-1

NP

LF

L2166053-2

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

99.9

<0.50

100.7

<2.0

106.7

<0.020

99.7

99.7

<0.0000050

<0.0000050

<0.0000050

100.7

<0.0000050

18-SEP-18

18-SEP-18

25-SEP-18

25-SEP-18

18-SEP-18

18-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

N/A 20

90-110

90-110

90-110

80-120

80-120

80-120

%

mg/L

%

uS/cm

%

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

0.5

2

0.02

0.000005

0.000005

0.000005

RPD-NA<0.0000050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4232461

R4229282

Batch

Batch

LCS

MB

LCS

WG2883167-2

WG2883167-1

WG2881660-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

94.3

<0.00050

98.6

103.6

98.3

95.8

101.9

91.9

96.8

94.3

100.5

96.0

93.8

97.1

101.9

94.0

96.5

97.9

92.0

95.7

99.8

102.4

99.9

103.6

98.8

102.3

98.8

92.9

96.6

99.9

21-SEP-18

21-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

22



Quality Control Report
Page 5 ofReport Date: 23-JAN-19Workorder: L2166053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4229282

R4233007

Batch

Batch

LCS

MB

LCS

WG2881660-2

WG2881660-1

WG2883617-2

LF

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

98.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.5

99.7

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

80-120

80-120

80-120

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4233007Batch
LCS

MB

WG2883617-2

WG2883617-1 LF

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

105.1

100.8

96.2

92.3

105.9

99.6

102.4

102.4

101.0

96.0

94.9

97.2

104.8

105.0

101.2

102.6

102.4

102.2

101.1

95.9

103.2

96.3

97.5

99.1

106.7

94.1

106.1

104.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4233007

R4251153

Batch

Batch

MB

LCS

WG2883617-1

WG2889754-2

LF
Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

96.4

99.5

100.9

101.8

97.3

94.7

97.4

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4251153Batch
LCS

MB

WG2889754-2

WG2889754-1 LF

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

98.3

96.8

95.7

96.9

98.8

99.7

96.1

91.8

97.1

101.6

97.4

98.6

94.4

99.9

99.4

95.4

101.6

97.8

98.3

98.3

99.5

99.3

97.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4251153Batch
MB

MS

WG2889754-1

WG2889754-4

LF

L2166053-1

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

94.8

98.6

106.9

96.6

86.8

96.4

98.3

N/A

92.6

90.3

91.1

92.8

93.3

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4251153

R4251400

Batch

Batch

MS

DUP

WG2889754-4

WG2890179-3

L2166053-1

L2166053-2

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

94.3

N/A

93.8

96.9

90.8

96.1

110.6

87.6

98.9

N/A

N/A

93.3

95.3

94.0

94.0

96.9

96.4

<0.0030

0.00082

0.00024

0.0379

<0.000050

0.010

0.0000089

164

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0191

166

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

N/A

0.7

0.1

2.8

N/A

1.2

18

1.0

N/A

N/A

N/A

N/A

N/A

1.5

1.7

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MS-B

MS-B

MS-B

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00081

0.00024

0.0390

<0.000050

0.011

0.0000074

162

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0194

169
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4251400Batch
DUP

LCS

WG2890179-3

WG2890179-2

L2166053-2
Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

0.00029

0.00301

0.0173

2.66

0.184

2.75

<0.000010

2.76

0.181

0.000011

<0.00010

<0.010

0.00786

<0.00050

<0.0010

98.4

96.3

98.2

99.1

95.1

98.0

97.3

95.6

100.3

99.5

96.9

96.1

93.6

96.2

106.1

99.0

96.6

96.8

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

12

0.2

0.6

3.9

1.0

0.3

N/A

1.0

0.1

9.8

N/A

N/A

1.2

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00026

0.00300

0.0174

2.56

0.185

2.76

<0.000010

2.74

0.181

0.000010

<0.00010

<0.010

0.00776

<0.00050

<0.0010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4251400Batch
LCS

MB

WG2890179-2

WG2890179-1 LF

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

98.1

94.7

97.9

94.7

102.4

95.3

96.1

97.1

94.7

95.7

102.2

95.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4251400

R4231871

Batch

Batch

MB

LCS

WG2890179-1

WG2881405-2

LF
Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

103.3

102.0

98.6

101.3

106.7

97.4

98.3

99.6

101.7

97.9

96.5

97.8

99.4

103.2

103.7

101.1

97.3

99.8

101.1

97.1

107.9

99.9

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4231871Batch
LCS

MB

WG2881405-2

WG2881405-1

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

109.2

99.0

106.9

96.9

97.2

111.2

101.0

94.1

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4231871

R4251540

Batch

Batch

MB

LCS

WG2881405-1

WG2890212-2

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

102.2

111.1

104.4

105.4

103.9

101.6

104.8

101.8

102.2

100.3

100.9

97.4

103.6

97.0

100.1

104.1

108.0

100.6

104.9

102.0

101.0

106.5

103.6

105.8

103.4

103.1

100.5

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0003

0.00001

0.0005

0.003
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4251540Batch
LCS

MB

MS

WG2890212-2

WG2890212-1

WG2890212-4 L2166053-2

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

103.9

105.0

102.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4251540Batch
MSWG2890212-4 L2166053-2

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

97.9

102.7

104.8

N/A

91.6

98.7

102.0

N/A

100.6

95.5

95.2

95.0

90.8

94.1

N/A

N/A

100.1

94.0

100.9

99.5

91.4

101.1

N/A

N/A

91.6

95.5

97.9

93.4

104.7

95.9

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4244007

R4224507

R4224507

R4228571

R4245954

R4243953

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

LCS

MB

LCS

WG2887722-6

WG2887722-5

WG2880947-14

WG2880947-13

WG2880947-14

WG2880947-13

WG2880909-5

WG2880909-7

WG2887571-70

WG2887571-69

WG2887053-8

CL-ORP

CL-ORP

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

94.7

<0.0050

102.3

<0.0010

100.4

<0.0050

222

223

103.9

<0.0020

7.01

26-SEP-18

26-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

26-SEP-18

26-SEP-18

25-SEP-18

85-115

90-110

90-110

210-230

210-230

80-120

6.9-7.1

%

mg/L

%

mg/L

%

mg/L

mV

mV

%

mg/L

pH

0.005

0.001

0.005

0.002
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

R4230728

R4224507

R4235508

R4234450

R4235889

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

LCS

MB

MB

WG2881207-6

WG2881207-5

WG2880947-14

WG2880947-13

WG2883004-5

WG2883004-4

WG2883730-3

WG2883730-2

WG2883730-1

WG2883730-4

WG2883270-12

WG2883270-11

WG2883270-5

WG2883270-10

WG2883270-4

L2166053-4

L2166053-4

L2166053-1

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

101.0

<0.0010

100.7

<0.30

96.6

<10

0.192

95.5

<0.050

94.0

17.1

96.0

104.4

<1.0

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

21-SEP-18

21-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

8.5

0.0

20

20

80-120

90-110

85-115

75-125

70-130

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

0.001

0.3

10

0.05

1

0.209

17.1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4235889

R4223488

Batch

Batch

MB

DUP

LCS

LCS

LCS

MB

MB

MB

WG2883270-4

WG2879443-16

WG2879443-10

WG2879443-14

WG2879443-2

WG2879443-1

WG2879443-13

WG2879443-9

L2166053-1

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<1.0

20.5

97.0

96.5

97.5

<0.10

<0.10

<0.10

21-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

0.5 15

85-115

85-115

85-115

mg/L

NTU

%

%

%

NTU

NTU

NTU

1

0.1

0.1

0.1

20.6
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Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

22



Quality Control Report
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
4

1
2
4

17-SEP-18 10:07
17-SEP-18 10:39
17-SEP-18 13:38

17-SEP-18 10:07
17-SEP-18 10:39
17-SEP-18 13:38

19-SEP-18 13:16
19-SEP-18 13:16
19-SEP-18 13:16

25-SEP-18 11:00
25-SEP-18 11:00
25-SEP-18 11:00

0.25
0.25
0.25

0.25
0.25
0.25

51
51
48

193
192
189

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2166053 were received on 18-SEP-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2176772 CONTD....
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
18

L2176772-1 GH_GA-MW-1_WG_2018-10-01_NP
CLIENT on 04-OCT-18 @ 10:30Sampled By:

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Routine for Teck Coal

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

07-OCT-18

07-OCT-18

07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18

12-OCT-18
10-OCT-18
13-OCT-18
12-OCT-18

10-OCT-18
07-OCT-18

11-OCT-18
07-OCT-18

07-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
11-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

14-OCT-18

11-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18

4.05
0.549

<0.0000050
3.41

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
0.00098
0.00077
0.0475

<0.000050
0.795
0.0324
72.0

0.00017
1.12

0.0665
0.163

<0.000050
0.156
42.4
0.486

0.00809
0.00445

3.89
0.130
4.05

<0.000020
180
5.04

0.000031
<0.00010
<0.010
0.00205

<0.00050
0.0066

<2.0

375
<1.0
<1.0
375

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

0.50
0.050

0.0000050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000020
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

2.0

1.0
1.0
1.0
1.0

Matrix:

DLA

R4277188
R4268769
R4276568
R4277188

R4270315
R4263749

R4269787
R4263691

R4263749
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4275015
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315

R4277935

R4275292
R4275292
R4275292
R4275292
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
18

L2176772-1

L2176772-2

GH_GA-MW-1_WG_2018-10-01_NP

GH_GA-MW-2_WG_2018-10-01_NP

CLIENT on 04-OCT-18 @ 10:30

CLIENT on 04-OCT-18 @ 12:55

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

07-OCT-18

11-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

11-OCT-18

05-OCT-18

15-OCT-18

15-OCT-18
15-OCT-18
15-OCT-18

05-OCT-18

05-OCT-18

06-OCT-18

11-OCT-18

11-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

06-OCT-18

11-OCT-18

12-OCT-18
10-OCT-18
13-OCT-18
12-OCT-18

10-OCT-18
07-OCT-18

11-OCT-18
11-OCT-18

0.247

<0.25

14.4

1010

0.71

115

7.1
13.0
15.1

1.80

<0.0050

0.0278

354

0.0419

240

711

2.7

1.88

8.15

0.53
0.076

<0.0000050
0.55

<0.020
FIELD

<0.0000050
FIELD

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.0050

0.25

2.5

2.0

0.10

-100

0.025

0.0050

0.0010

-1000

0.0020

1.5

20

1.0

0.10

0.10

0.50
0.050

0.0000050
0.50

0.020

0.0000050

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

R4276013

R4263431

R4263431

R4275292

R4263431

R4263431

R4263431

R4268789

R4276673

R4271227

R4263431

R4275928

R4274975

R4264647

R4275292

R4277188
R4268769
R4276568
R4277188

R4270315
R4263749

R4273149
R4269890
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L2176772-2 GH_GA-MW-2_WG_2018-10-01_NP
CLIENT on 04-OCT-18 @ 12:55Sampled By:

WG

Routine for Teck Coal

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18

07-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

14-OCT-18

12-OCT-18
12-OCT-18
12-OCT-18
12-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

12-OCT-18

05-OCT-18

15-OCT-18

FIELD
<0.0030
0.00196
0.00028
0.0592

<0.000050
0.020

<0.075
135

<0.00010
0.35

0.00390
<0.010

<0.000050
0.0165
39.1

0.0711
0.0630
0.00704

1.21
12.8
3.45

<0.000010
9.53
0.535

<0.000010
<0.00010
<0.010
0.00628

<0.00050
0.0091

5.4

185
<1.0
<1.0
185

0.0173

<0.25

7.4

764

0.13

104

Dissolved Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.075
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

2.0

1.0
1.0
1.0
1.0

0.0050

0.25

2.5

2.0

0.10

-100

Matrix:

DLM

DLHC

DLHC

DLHC

R4263749
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315

R4277935

R4276037
R4276037
R4276037
R4276037

R4276013

R4263431

R4263431

R4276037

R4263431
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
18

L2176772-2

L2176772-3

GH_GA-MW-2_WG_2018-10-01_NP

GH_GA-MW-4_WG_2018-10-01_NP

CLIENT on 04-OCT-18 @ 12:55

CLIENT on 04-OCT-18 @ 11:35

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L

07-OCT-18

07-OCT-18

07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18

15-OCT-18
15-OCT-18
15-OCT-18

05-OCT-18

05-OCT-18

06-OCT-18

11-OCT-18

11-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

06-OCT-18

12-OCT-18

12-OCT-18
10-OCT-18
13-OCT-18
12-OCT-18

10-OCT-18
07-OCT-18

11-OCT-18
07-OCT-18

07-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

2.0
10.0
10.4

5.83

0.120

0.0017

432

0.0050

272

643

6.6

2.47

8.04

<0.50
0.152

<0.0000050
<0.50

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
0.00015
0.00010
0.0783

<0.000050
0.014
0.0067
52.9

0.00022
<0.10

0.00154

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

0.025

0.0050

0.0010

-1000

0.0020

1.5

20

1.0

0.10

0.10

0.50
0.050

0.0000050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R4263431

R4263431

R4268789

R4276673

R4271227

R4263431

R4275928

R4274975

R4264647

R4276037

R4277188
R4268769
R4276568
R4277188

R4270315
R4263749

R4269787
R4263691

R4263749
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
18

L2176772-3 GH_GA-MW-4_WG_2018-10-01_NP
CLIENT on 04-OCT-18 @ 11:35Sampled By:

WG

Routine for Teck Coal

Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%
meq/L
meq/L

%

mg/L

mg/L

mg/L

mV

07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18

10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

14-OCT-18

12-OCT-18
12-OCT-18
12-OCT-18
12-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

12-OCT-18

05-OCT-18

15-OCT-18
15-OCT-18
15-OCT-18

15-OCT-18

05-OCT-18

05-OCT-18

06-OCT-18

11-OCT-18

<0.010
<0.000050

0.0185
21.1

0.00026
0.00201

<0.00050
1.05
2.01
2.27

<0.000010
5.13
0.175

<0.000010
<0.00010
<0.010
0.00141

<0.00050
0.0037

<2.0

195
12.6
<1.0
208

0.0153

<0.050

3.10

383

0.199

-3.8
4.99
4.63

92.7

0.587

<0.0010

0.0018

397

Dissolved Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

0.010
0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

2.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

2.0

0.020

-100

0.0050

0.0010

0.0010

-1000

Matrix:

R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315

R4277935

R4276037
R4276037
R4276037
R4276037

R4276013

R4263431

R4263431

R4276037

R4263431

R4263431

R4263431

R4268789

R4276673
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L2176772-3

L2176772-4

GH_GA-MW-4_WG_2018-10-01_NP

GH_GHER1_WG_2018-10-01_NP

CLIENT on 04-OCT-18 @ 11:35

CLIENT on 04-OCT-18 @ 10:30

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Total Metals in Water

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L

07-OCT-18

11-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

06-OCT-18

12-OCT-18

12-OCT-18
10-OCT-18
12-OCT-18

11-OCT-18
07-OCT-18

15-OCT-18

10-OCT-18

13-OCT-18

10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

<0.0020

33.9

234

<1.0

0.14

8.51

3.06
0.408
3.30

<0.0000050
FIELD

246

<0.020

<0.0000050

0.0191
0.00097
0.00053
0.0393

<0.000050
0.820
0.0297
57.7

0.00058
0.68

0.0687
0.067

<0.000050
0.150
33.2
0.185

0.00627
0.00384

2.99
0.120
3.75

0.000024

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Mercury in Water by CVAAS or CVAFS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.0020

0.30

20

1.0

0.10

0.10

0.50
0.050
0.50

0.0000050

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010

Matrix:

Matrix:

DLHC

R4271227

R4263431

R4275928

R4274975

R4264647

R4276037

R4277188
R4268769
R4277188

R4269787
R4263691

R4270315

R4276568

R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
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GREENHILLS OPERATION

Qualifier* Batch
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L2176772-4 GH_GHER1_WG_2018-10-01_NP
CLIENT on 04-OCT-18 @ 10:30Sampled By:

WG

Routine for Teck Coal

Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Dissolved Metals Filtration Location
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

14-OCT-18

12-OCT-18
12-OCT-18
12-OCT-18
12-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

14-OCT-18
14-OCT-18
14-OCT-18
14-OCT-18
14-OCT-18

12-OCT-18

05-OCT-18

15-OCT-18

15-OCT-18
15-OCT-18
15-OCT-18

05-OCT-18

05-OCT-18

06-OCT-18

11-OCT-18

11-OCT-18

05-OCT-18

11-OCT-18

151
3.85

0.000034
<0.00010
<0.010
0.00172

<0.00050
0.0044

12.7

349
24.2
<1.0
374

0.235

<0.25

14.6

LAB
54.7
26.7
3.22
155

1040

0.67

90.3

-5.1
13.0
11.8

1.90

<0.0050

0.0265

314

0.0466

240

707

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Dissolved Metals in Water by CRC ICPMS

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

0.050
0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

2.0

1.0
1.0
1.0
1.0

0.0050

0.25

2.5

0.050
0.0050
0.050
0.050

2.0

0.10

-100

0.025

0.0050

0.0010

-1000

0.0020

1.5

20

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315

R4277935

R4276037
R4276037
R4276037
R4276037

R4276013

R4263431

R4263431

R4277673
R4277727
R4277727
R4277727
R4277727

R4276037

R4263431

R4263431

R4263431

R4268789

R4276673

R4271227

R4263431

R4275928
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L2176772-4

L2176772-5

GH_GHER1_WG_2018-10-01_NP

GH_POTW10_WG_2018-10-01_NP

CLIENT on 04-OCT-18 @ 10:30

CLIENT on 04-OCT-18 @ 13:44

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

mg/L

NTU

pH

mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

07-OCT-18

07-OCT-18

07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18

11-OCT-18

06-OCT-18

12-OCT-18

12-OCT-18
10-OCT-18
12-OCT-18

10-OCT-18
07-OCT-18

11-OCT-18
07-OCT-18

07-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

2.0

2.37

8.56

<0.50
0.165
<0.50

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00106
0.0181

<0.000050
0.034
0.0097
92.3

<0.00010
0.15

<0.00050
0.641

<0.000050
0.0154
43.7

0.0518
0.00280
0.00101

1.65
2.82
4.57

<0.000010
4.94
0.502

<0.000010
<0.00010
<0.010

0.000689
<0.00050
<0.0010

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

1.0

0.10

0.10

0.50
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

Matrix:

Matrix:

R4274975

R4264647

R4276037

R4277188
R4268769
R4277188

R4270315
R4263749

R4269787
R4263691

R4263749
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
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L2176772-5 GH_POTW10_WG_2018-10-01_NP
CLIENT on 04-OCT-18 @ 13:44Sampled By:

WG
Total Metals in Water

Routine for Teck Coal

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

11-OCT-18

10-OCT-18

13-OCT-18

10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

14-OCT-18

12-OCT-18
12-OCT-18
12-OCT-18
12-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

411

<0.020

<0.0000050

<0.0030
<0.00010
0.00107
0.0177

<0.000050
0.041
0.0105
89.5

0.00014
0.15

<0.00050
0.654

<0.000050
0.0154
43.8

0.0506
0.00287
0.00101

1.58
2.74
4.57

<0.000010
4.88
0.492

<0.000010
<0.00010
<0.010

0.000650
<0.00050
<0.0030

6.0

<1.0
<1.0
212
212

0.0782

<0.050

5.53

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

2.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

Matrix:

R4270315

R4276568

R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315

R4277935

R4276037
R4276037
R4276037
R4276037

R4276013

R4263431

R4263431
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L2176772-5

L2176772-6

GH_POTW10_WG_2018-10-01_NP

GH_POTW15_WG_2018-10-01_NP

CLIENT on 04-OCT-18 @ 13:44

CLIENT on 04-OCT-18 @ 13:47

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Conductivity (@ 25C)

Fluoride (F)

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved

uS/cm

mg/L

%
meq/L
meq/L

%

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

07-OCT-18

07-OCT-18

07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18

12-OCT-18

05-OCT-18

15-OCT-18
15-OCT-18
15-OCT-18

15-OCT-18

05-OCT-18

05-OCT-18

06-OCT-18

11-OCT-18

11-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

06-OCT-18

12-OCT-18

12-OCT-18
10-OCT-18
12-OCT-18

10-OCT-18
07-OCT-18

11-OCT-18
07-OCT-18

07-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

679

0.847

0.4
8.44
8.50

101

0.369

0.0109

<0.0010

437

<0.0020

191

504

2.0

9.55

8.40

0.66
0.129
0.90

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00163
0.0222

<0.000050
0.020

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

2.0

0.020

-100

0.0050

0.0010

0.0010

-1000

0.0020

0.30

20

1.0

0.10

0.10

0.50
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010

Matrix:

Matrix:

DLHC

R4276037

R4263431

R4263431

R4263431

R4268789

R4276673

R4271227

R4263431

R4275928

R4274975

R4264647

R4276037

R4277188
R4268769
R4277188

R4270315
R4263749

R4269787
R4263691

R4263749
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2176772-6 GH_POTW15_WG_2018-10-01_NP
CLIENT on 04-OCT-18 @ 13:47Sampled By:

WG

Total Metals in Water

Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total

ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L

07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18
07-OCT-18

10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

11-OCT-18

10-OCT-18

13-OCT-18

10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

0.0133
135

<0.00010
0.22

<0.00050
0.883

<0.000050
0.0146
50.0
0.191

0.00236
0.00114

1.66
<0.050
4.22

<0.000010
12.0
0.384

0.000017
<0.00010
<0.010
0.00137

<0.00050
0.0013

544

<0.020

<0.0000050

0.0046
<0.00010
0.00158
0.0212

<0.000050
0.022
0.0113

129
0.00013

0.23
<0.00050

0.837
<0.000050

0.0142
47.9
0.179

0.00235
0.00116

1.51
<0.050

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050

Matrix:

R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315

R4270315

R4276568

R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
18

L2176772-6 GH_POTW15_WG_2018-10-01_NP
CLIENT on 04-OCT-18 @ 13:47Sampled By:

WG

Routine for Teck Coal

Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

14-OCT-18

12-OCT-18
12-OCT-18
12-OCT-18
12-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

12-OCT-18

05-OCT-18

15-OCT-18

15-OCT-18
15-OCT-18
15-OCT-18

05-OCT-18

05-OCT-18

06-OCT-18

11-OCT-18

11-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

06-OCT-18

4.11
<0.000010

11.4
0.367

0.000016
<0.00010
<0.010
0.00131

<0.00050
<0.0030

4.0

223
<1.0
<1.0
223

0.0608

<0.25

29.9

821

0.23

104

2.0
11.0
11.5

0.043

<0.0050

<0.0010

303

<0.0020

275

634

2.7

11.8

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

0.10
0.000010

0.050
0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

2.0

1.0
1.0
1.0
1.0

0.0050

0.25

2.5

2.0

0.10

-100

0.025

0.0050

0.0010

-1000

0.0020

1.5

20

1.0

0.10

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315

R4277935

R4276037
R4276037
R4276037
R4276037

R4276013

R4263431

R4263431

R4276037

R4263431

R4263431

R4263431

R4268789

R4276673

R4271227

R4263431

R4275928

R4274975

R4264647
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATION

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
18

L2176772-6

L2176772-7

GH_POTW15_WG_2018-10-01_NP

GH_GHLRP1_WG_2018-10-01_NP

CLIENT on 04-OCT-18 @ 13:47

CLIENT on 04-OCT-18 @ 10:30

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Total Metals in Water

Routine for Teck Coal

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

pH

mg/L
mg/L
mg/L

mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

07-OCT-18

12-OCT-18

12-OCT-18
10-OCT-18
12-OCT-18

11-OCT-18
07-OCT-18

15-OCT-18

10-OCT-18

13-OCT-18

10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18
10-OCT-18

8.21

<0.50
0.176
<0.50

<0.0000050
FIELD

<0.50

<0.020

<0.0000050

<0.0030
<0.00010
<0.00010
<0.00010
<0.000050

<0.010
<0.0050
<0.050

<0.00010
<0.10

<0.00050
<0.010

<0.000050
<0.0010
<0.10

<0.00010
<0.000050
<0.00050
<0.050
<0.050
<0.10

<0.000010
<0.050

<0.00020
<0.000010
<0.00010
<0.010

<0.000010
<0.00050
<0.0030

pH

Diss. Mercury in Water by CVAAS or CVAFS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

0.10

0.50
0.050
0.50

0.0000050

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

Matrix:

Matrix:

R4276037

R4277188
R4268769
R4277188

R4269787
R4263691

R4270315

R4276568

R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
R4270315
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L2176772-7 GH_GHLRP1_WG_2018-10-01_NP
CLIENT on 04-OCT-18 @ 10:30Sampled By:

WG

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Dissolved Metals Filtration Location
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved

Conductivity (@ 25C)

Fluoride (F)

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

uS/cm

mg/L

%
meq/L
meq/L

%

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

13-OCT-18

12-OCT-18
12-OCT-18
12-OCT-18
12-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

14-OCT-18
14-OCT-18
14-OCT-18
14-OCT-18
14-OCT-18

12-OCT-18

05-OCT-18

15-OCT-18
15-OCT-18
15-OCT-18

15-OCT-18

05-OCT-18

05-OCT-18

06-OCT-18

11-OCT-18

11-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

06-OCT-18

12-OCT-18

2.4

<1.0
<1.0
<1.0
<1.0

0.0261

<0.050

<0.50

LAB
<0.050
<0.0050
<0.050
<0.050

<2.0

<0.020

0.0
<0.10
<0.10

0.0

<0.0050

<0.0010

<0.0010

476

<0.0020

<0.30

<10

<1.0

<0.10

5.62

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Dissolved Metals in Water by CRC ICPMS

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

2.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

0.050
0.0050
0.050
0.050

2.0

0.020

-100

0.0050

0.0010

0.0010

-1000

0.0020

0.30

10

1.0

0.10

0.10

Matrix:

R4277566

R4276037
R4276037
R4276037
R4276037

R4276013

R4263431

R4263431

R4277673
R4277727
R4277727
R4277727
R4277727

R4276037

R4263431

R4263431

R4263431

R4268789

R4276673

R4271227

R4263431

R4275928

R4274975

R4264647

R4276037



ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Reference Information

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

L2176772 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

L2176772-2 DISSOLVED HG VIAL BROKEN - RUN FROM DISSOLVED METALS - Water 
sample(s) for dissolved mercury analysis was not submitted in glass or PTFE 
container with HCl preservative.  Results may be biased low.

Qualifiers for Individual Samples Listed:
Sample Numbe

GH_GA-MW-2_WG_2018-10

ALS Test Code Test Description

Client ID       Description     

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLA

DLHC

DLM

MS-B

TKNI

Detection Limit adjusted for required dilution

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Sample Parameter Qualifier Key:

WSMD

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

Method Reference** 

Qualifier      

Description Qualifier    

Matrix 

Test Method References:            

Version:  FINAL   
18



F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Reference Information

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

L2176772 CONTD....
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GREENHILLS OPERATION

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Method Reference** Matrix 

Test Method References:            
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Reference Information

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

L2176772 CONTD....
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GREENHILLS OPERATION

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

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

CL

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

QTR_WG_2018-10-01

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

Water

Water

Water

R4277566

R4277935

R4275292

R4276037

R4270315

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2903183-27

WG2903183-26

WG2903183-25

WG2903592-12

WG2903592-2

WG2903592-5

WG2903592-1

WG2903592-4

WG2902140-2

WG2902140-1

WG2902400-14

WG2902400-13

WG2897723-3

WG2897723-2

WG2897723-1

WG2897723-4

L2176772-7

L2176772-2

L2176772-2

NP

L2176772-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

2.5

104.3

<2.0

4.7

96.4

101.7

<2.0

<2.0

105.9

<1.0

108.0

<1.0

<0.000020

98.0

<0.000020

97.1

13-OCT-18

13-OCT-18

13-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

11-OCT-18

11-OCT-18

12-OCT-18

12-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

6.5

13

N/A

20

20

20

85-115

85-115

85-115

85-115

85-115

80-120

70-130

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

4

4

4

1

1

0.00002

RPD-NA

2.4

5.4

<0.000020
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Quality Control Report
Page 2 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

Water

R4270315

R4263431

R4277188

R4277188

R4263431

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

DUP

LCS

LCS

WG2897690-2

WG2897690-1

WG2897406-11

WG2897406-10

WG2897406-6

WG2897406-5

WG2897406-9

WG2897406-12

WG2902914-6

WG2902914-5

WG2902914-6

WG2902914-5

WG2897406-11

WG2897406-10

WG2897406-6

L2176772-5

L2176772-5

L2176772-5

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

96.8

<0.000020

<0.050

102.3

102.8

<0.050

<0.050

121.1

106.6

<0.50

106.8

<0.50

5.50

102.3

10-OCT-18

10-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

N/A

0.6

20

20

80-120

85-115

85-115

75-125

80-120

80-120

90-110

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

mg/L

mg/L

%

0.00002

0.05

0.05

0.5

0.5

RPD-NA<0.050

5.53
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Quality Control Report
Page 3 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

R4263431

R4275292

R4276037

R4263431

R4269787

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG2897406-6

WG2897406-5

WG2897406-9

WG2897406-12

WG2902140-2

WG2902140-1

WG2902400-14

WG2902400-13

WG2897406-11

WG2897406-10

WG2897406-6

WG2897406-5

WG2897406-9

WG2897406-12

WG2897641-2

WG2897641-1

L2176772-5

L2176772-5

L2176772-5

NP

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

102.2

<0.50

<0.50

123.2

99.3

<2.0

97.1

<2.0

0.845

108.3

108.4

<0.020

<0.020

124.6

94.4

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

12-OCT-18

12-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

11-OCT-18

0.3 20

90-110

75-125

90-110

90-110

90-110

90-110

75-125

80-120

%

mg/L

mg/L

%

%

uS/cm

%

uS/cm

mg/L

%

%

mg/L

mg/L

%

%

0.5

0.5

2

2

0.02

0.02

0.847
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-CL

Water

Water

Water

R4269787

R4273149

R4276568

R4277727

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2897641-1

WG2900484-3

WG2900484-2

WG2900484-1

WG2902746-2

WG2902746-1

WG2903548-2

WG2903548-6

WG2903548-1

WG2903548-5

NP

L2176772-2

NP

TMRM

TMRM

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

<0.0000050

<0.0000050

99.6

<0.0000050

99.6

<0.0000050

92.6

95.1

98.2

96.7

89.9

81.0

96.3

93.4

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

11-OCT-18

11-OCT-18

11-OCT-18

11-OCT-18

13-OCT-18

13-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

N/A 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.000005

0.000005

0.000005

0.05

0.005

0.05

0.05

0.05

0.005

0.05

RPD-NA<0.0000050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4277727

R4270315

Batch

Batch

MB

DUP

WG2903548-5

WG2897723-3 L2176772-2

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.050

<0.0030

0.00199

0.00028

0.0604

<0.000050

0.020

<0.000075

142

<0.00010

0.00037

0.00403

<0.010

<0.000050

0.0171

41.5

0.0756

0.0638

0.00722

1.29

0.0126

3.52

<0.000010

9.59

0.574

<0.000010

<0.00010

<0.010

0.00622

<0.00050

14-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

N/A

1.7

2.5

2.0

N/A

0.1

N/A

5.2

N/A

7.8

3.2

N/A

N/A

3.7

6.0

6.2

1.2

2.5

6.6

0.9

1.9

N/A

0.6

6.9

N/A

N/A

N/A

1.1

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00196

0.00028

0.0592

<0.000050

0.020

<0.000075

135

<0.00010

0.00035

0.00390

<0.010

<0.000050

0.0165

39.1

0.0711

0.0630

0.00704

1.21

0.0128

3.45

<0.000010

9.53

0.535

<0.000010

<0.00010

<0.010

0.00628

<0.00050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4270315Batch
DUP

LCS

MB

WG2897723-3

WG2897723-2

WG2897723-1

L2176772-2

NP

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

0.0097

103.7

97.8

100.8

98.3

100.5

95.0

101.6

99.6

103.8

101.0

99.2

94.9

100.1

96.4

104.7

97.8

97.7

99.8

101.6

95.6

95.8

95.3

105.7

92.4

101.1

95.9

93.8

101.1

102.0

97.7

<0.0010

<0.00010

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

5.8 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

0.001

0.0001

0.0091

15



Quality Control Report
Page 7 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4270315Batch
MB

MS

WG2897723-1

WG2897723-4

NP

L2176772-1

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.1

96.8

103.5

N/A

85.1

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

MS-B

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

15



Quality Control Report
Page 8 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4270315

R4270315

Batch

Batch

MS

LCS

WG2897723-4

WG2897690-2

L2176772-1
Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

N/A

98.3

N/A

97.5

95.5

N/A

92.5

90.8

N/A

N/A

N/A

96.2

92.6

93.5

98.6

91.3

N/A

N/A

89.0

97.1

94.3

91.3

100.7

93.5

97.9

99.5

95.4

95.8

96.9

93.5

98.5

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

-

70-130

-

70-130

70-130

-

70-130

70-130

-

-

-

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

15



Quality Control Report
Page 9 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4270315Batch
LCS

MB

WG2897690-2

WG2897690-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

97.4

94.5

95.0

94.1

92.8

92.1

95.5

95.6

92.1

98.3

95.2

97.6

97.2

97.0

93.8

100.5

91.2

94.4

93.0

91.4

93.2

95.6

93.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

15



Quality Control Report
Page 10 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4270315

R4276013

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

MS

WG2897690-1

WG2902406-12

WG2902406-10

WG2902406-6

WG2902406-5

WG2902406-9

WG2902406-11

L2176772-7

L2176772-7

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0231

101.6

99.6

<0.0050

<0.0050

102.3

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12 20

85-115

85-115

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.0261

15



Quality Control Report
Page 11 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

R4263431

R4263431

R4276673

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

CRM

CRM

DUP

WG2897406-11

WG2897406-10

WG2897406-6

WG2897406-5

WG2897406-9

WG2897406-12

WG2897406-11

WG2897406-10

WG2897406-6

WG2897406-5

WG2897406-9

WG2897406-12

WG2901190-7

WG2901190-8

WG2901190-9

L2176772-5

L2176772-5

L2176772-5

L2176772-5

CL-ORP

CL-ORP

L2176772-3

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

0.0110

106.6

106.1

<0.0010

<0.0010

123.8

0.364

103.9

103.6

<0.0050

<0.0050

124.0

215

214

405

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

11-OCT-18

0.9

1.2

7.3

20

20

15

90-110

90-110

75-125

90-110

90-110

75-125

210-230

210-230

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mV

mV

mV

0.001

0.001

0.005

0.005

J

0.0109

0.369

397

15



Quality Control Report
Page 12 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

R4271227

R4275292

R4276037

R4268789

R4263431

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

MS

WG2900859-6

WG2900859-5

WG2902140-2

WG2902400-14

WG2897472-2

WG2897472-6

WG2897472-1

WG2897472-5

WG2897406-11

WG2897406-10

WG2897406-6

WG2897406-5

WG2897406-9

WG2897406-12

L2176772-5

L2176772-5

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

103.7

<0.0020

7.00

7.01

90.7

101.5

<0.0010

<0.0010

191

102.3

102.2

<0.30

<0.30

N/A

11-OCT-18

11-OCT-18

11-OCT-18

12-OCT-18

07-OCT-18

06-OCT-18

07-OCT-18

06-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

0.1 20

80-120

6.9-7.1

6.9-7.1

80-120

80-120

90-110

90-110

-

%

mg/L

pH

pH

%

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%MS-B

0.002

0.001

0.001

0.3

0.3

191

15



Quality Control Report
Page 13 ofReport Date: 15-OCT-18Workorder: L2176772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4275928

R4268769

R4274975

R4264647

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG2900542-2

WG2900542-1

WG2897769-10

WG2897769-9

WG2900612-6

WG2900612-5

WG2897300-15

WG2897300-11

WG2897300-14

WG2897300-10

WG2897300-13

L2176772-6

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

101.4

<10

107.1

<0.050

93.9

<1.0

11.6

98.5

97.0

<0.10

<0.10

11-OCT-18

11-OCT-18

10-OCT-18

10-OCT-18

11-OCT-18

11-OCT-18

06-OCT-18

06-OCT-18

06-OCT-18

06-OCT-18

06-OCT-18

1.7 15

85-115

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

NTU

%

%

NTU

NTU

10

0.05

1

0.1

0.1

11.8

15



Quality Control Report
Page 14 ofReport Date: 15-OCT-18Workorder: L2176772

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

15



Quality Control Report
Page 15 ofReport Date: 15-OCT-18Workorder: L2176772

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7

1
2
3
4
5
6
7

04-OCT-18 10:30
04-OCT-18 12:55
04-OCT-18 11:35
04-OCT-18 10:30
04-OCT-18 13:44
04-OCT-18 13:47
04-OCT-18 10:30

04-OCT-18 10:30
04-OCT-18 12:55
04-OCT-18 11:35
04-OCT-18 10:30
04-OCT-18 13:44
04-OCT-18 13:47
04-OCT-18 10:30

11-OCT-18 17:00
11-OCT-18 17:00
11-OCT-18 17:00
11-OCT-18 17:00
11-OCT-18 17:00
11-OCT-18 17:00
11-OCT-18 17:00

11-OCT-18 00:00
12-OCT-18 12:00
12-OCT-18 12:00
12-OCT-18 12:00
12-OCT-18 12:00
12-OCT-18 12:00
12-OCT-18 12:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25

174
172
174
174
171
171
174

157
191
192
193
190
190
193

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2176772 were received on 05-OCT-18 09:25.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2182357-1 GH_POTW09_WG_2018-10-01_NP
JF on 16-OCT-18 @ 12:45Sampled By:

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Total Metals in Water

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total

mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L

19-OCT-18

19-OCT-18

19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18

23-OCT-18
19-OCT-18
23-OCT-18

19-OCT-18
19-OCT-18

21-OCT-18
19-OCT-18

19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18

23-OCT-18

20-OCT-18

23-OCT-18

20-OCT-18
20-OCT-18

1.23
0.210
0.60

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00048
0.0349

<0.000050
0.019
0.0114
96.5

<0.00010
0.18

0.00294
0.150

<0.000050
0.0115
40.3
0.186

0.00243
0.00185

1.61
3.39
4.67

<0.000010
6.74
0.338

0.000019
<0.00010
<0.010
0.00245

<0.00050
0.0065

407

<0.020

<0.0000050

<0.0030
<0.00010

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.50
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010

Matrix:

RRV

RRV

R4297167
R4289276
R4297167

R4289319
R4287623

R4290008
R4287554

R4287623
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319

R4295236

R4293929

R4295236
R4295236
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2182357-1 GH_POTW09_WG_2018-10-01_NP
JF on 16-OCT-18 @ 12:45Sampled By:

WG

Routine for Teck Coal

Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

22-OCT-18

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

20-OCT-18

18-OCT-18

23-OCT-18

23-OCT-18
23-OCT-18
23-OCT-18

0.00049
0.0340

<0.000050
0.020
0.0091
98.2

<0.00010
0.19

0.00249
0.170

<0.000050
0.0119
41.8
0.195

0.00269
0.00197

1.59
3.08
5.08

<0.000010
6.81
0.343

0.000018
<0.00010
<0.010
0.00240

<0.00050
0.0053

2.0

257
<1.0
<1.0
257

0.0389

<0.050

6.66

747

0.798

96.3

-1.9
8.81
8.48

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

2.0

0.020

-100

Matrix:

R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236

R4294875

R4292487
R4292487
R4292487
R4292487

R4295198

R4288142

R4288142

R4292487

R4288142
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2182357-1

L2182357-2

GH_POTW09_WG_2018-10-01_NP

GH_GHER2_WG_2018-10-01_NP

JF on 16-OCT-18 @ 12:45

JF on 16-OCT-18 @ 12:00

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Total Metals in Water

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L

19-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

21-OCT-18

19-OCT-18

18-OCT-18

21-OCT-18

23-OCT-18

18-OCT-18

20-OCT-18

23-OCT-18
19-OCT-18
23-OCT-18

21-OCT-18
19-OCT-18

24-OCT-18

24-OCT-18

23-OCT-18

24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18

0.0263

<0.0010

<0.0010

301

<0.0020

166

504

<1.0

0.94

8.03

1.67
0.127
1.10

<0.0000050
FIELD

756

<0.020

<0.0000050

0.0052
<0.00010
0.00014
0.0288

<0.000050
0.020
0.0382

159
0.00012
<0.10

<0.00050
0.134

0.000850
0.0118

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Mercury in Water by CVAAS or CVAFS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.0050

0.0010

0.0010

-1000

0.0020

0.30

20

1.0

0.10

0.10

0.50
0.050
0.50

0.0000050

0.63

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010

Matrix:

Matrix:

DLHC

RRV

RRV

R4288142

R4288142

R4285867

R4290387

R4288870

R4288142

R4295238

R4296280

R4289142

R4292487

R4297167
R4289276
R4297167

R4290008
R4287554

R4295618

R4293929

R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2182357-2 GH_GHER2_WG_2018-10-01_NP
JF on 16-OCT-18 @ 12:00Sampled By:

WG

Routine for Teck Coal

Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Dissolved Metals Filtration Location
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved

Conductivity (@ 25C)

Fluoride (F)

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

uS/cm

mg/L

%
meq/L
meq/L

%

mg/L

mg/L

mg/L

24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18

22-OCT-18

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18

20-OCT-18

18-OCT-18

24-OCT-18
24-OCT-18
24-OCT-18

24-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

70.5
0.0446
0.00102
0.0208
1.71
7.45
4.45

<0.000010
7.98
0.442

0.000014
<0.00010
<0.010
0.00245

<0.00050
0.0035

<1.0

258
<1.0
<1.0
258

0.0211

<0.25

19.1

LAB
177
76.3
1.59
8.91

1230

0.16

0.0
15.5
15.5

100

0.752

<0.0050

<0.0010

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Dissolved Metals in Water by CRC ICPMS

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

0.10
0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.25

2.5

0.25
0.025
0.25
0.25

2.0

0.10

-100

0.025

0.0050

0.0010

Matrix:

DLHC

DLHC

DLDS

DLDS

DLDS

DLDS

DLHC

DLHC

DLHC

R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618
R4295618

R4294875

R4292487
R4292487
R4292487
R4292487

R4295198

R4288142

R4288142

R4295647
R4295018
R4295018
R4295018
R4295018

R4292487

R4288142

R4288142

R4288142

R4285867
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2182357-2

L2182357-3

GH_GHER2_WG_2018-10-01_NP

GH_GHLRP2_WG_2018-10-01_NP

JF on 16-OCT-18 @ 12:00

JF on 16-OCT-18 @ 12:00

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Total Metals in Water

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L

19-OCT-18

21-OCT-18

19-OCT-18

18-OCT-18

23-OCT-18

23-OCT-18

18-OCT-18

20-OCT-18

23-OCT-18
19-OCT-18
23-OCT-18

21-OCT-18
19-OCT-18

24-OCT-18

20-OCT-18

23-OCT-18

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

291

<0.0020

469

976

1.1

0.80

8.18

<0.50
0.093
<0.50

<0.0000050
FIELD

<0.50

<0.020

<0.0000050

<0.0030
<0.00010
<0.00010
<0.00010
<0.000050

<0.010
<0.0050
<0.050

<0.00010
<0.10

<0.00050
<0.010

<0.000050
<0.0010
<0.10

<0.00010
<0.000050
<0.00050
<0.050
<0.050

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Mercury in Water by CVAAS or CVAFS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

-1000

0.0020

1.5

20

1.0

0.10

0.10

0.50
0.050
0.50

0.0000050

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050

Matrix:

Matrix:

DLHC

DLHC

R4290387

R4288870

R4288142

R4296702

R4296280

R4289142

R4292487

R4297167
R4289276
R4297167

R4290008
R4287554

R4295236

R4293929

R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2182357-3 GH_GHLRP2_WG_2018-10-01_NP
JF on 16-OCT-18 @ 12:00Sampled By:

WG

Routine for Teck Coal

Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Dissolved Metals Filtration Location
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved

Conductivity (@ 25C)

Fluoride (F)

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

uS/cm

mg/L

%
meq/L
meq/L

%

mg/L

mg/L

mg/L

mV

mg/L

mg/L

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

22-OCT-18

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18

20-OCT-18

18-OCT-18

24-OCT-18
24-OCT-18
24-OCT-18

24-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

23-OCT-18

19-OCT-18

18-OCT-18

<0.10
<0.000010

<0.050
<0.00020
<0.000010
<0.00010
<0.010

<0.000010
<0.00050
<0.0030

1.9

<1.0
<1.0
<1.0
<1.0

0.0163

<0.050

<0.50

LAB
<0.050
<0.0050
<0.050
<0.050

<2.0

<0.020

0.0
<0.10
<0.10

0.0

<0.0050

<0.0010

0.0013

393

<0.0020

<0.30

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Dissolved Metals in Water by CRC ICPMS

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

0.10
0.000010

0.050
0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

0.050
0.0050
0.050
0.050

2.0

0.020

-100

0.0050

0.0010

0.0010

-1000

0.0020

0.30

Matrix:

R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236

R4294875

R4292487
R4292487
R4292487
R4292487

R4295198

R4288142

R4288142

R4295647
R4295018
R4295018
R4295018
R4295018

R4292487

R4288142

R4288142

R4288142

R4285867

R4295222

R4288870

R4288142
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2182357-3

L2182357-4

GH_GHLRP2_WG_2018-10-01_NP

GH_POTW17_WG_2018-10-01_NP

JF on 16-OCT-18 @ 12:00

JF on 16-OCT-18 @ 13:15

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

19-OCT-18

19-OCT-18

19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18

23-OCT-18

23-OCT-18

18-OCT-18

20-OCT-18

23-OCT-18
19-OCT-18
23-OCT-18

19-OCT-18
19-OCT-18

21-OCT-18
19-OCT-18

19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18

<10

<1.0

0.13

5.73

1.41
0.142
1.23

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
<0.00010
0.00011
0.0328

<0.000050
0.022
0.0440

173
<0.00010

0.11
<0.00050

0.141
0.00185
0.0130
69.5

0.0432
0.00106
0.0500
1.72
7.30
4.48

<0.000010
8.23
0.451

0.000014
<0.00010
<0.010
0.00253

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

10

1.0

0.10

0.10

0.50
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010

Matrix:

Matrix:

R4296702

R4296280

R4289142

R4292487

R4297167
R4289276
R4297167

R4289319
R4287623

R4290008
R4287554

R4287623
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
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of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2182357-4 GH_POTW17_WG_2018-10-01_NP
JF on 16-OCT-18 @ 13:15Sampled By:

WG

Total Metals in Water

Routine for Teck Coal

Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

19-OCT-18
19-OCT-18

19-OCT-18
19-OCT-18

23-OCT-18

20-OCT-18

23-OCT-18

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

22-OCT-18

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

23-OCT-18

18-OCT-18

<0.00050
0.0073

717

<0.020

<0.0000050

0.0053
<0.00010
0.00015
0.0302

<0.000050
0.024
0.0384

174
0.00010
<0.10

<0.00050
0.132

0.00292
0.0139
72.4

0.0289
0.00112
0.0701
1.69
7.08
4.64

<0.000010
8.12
0.474

0.000016
<0.00010
<0.010
0.00238

<0.00050
0.0046

<1.0

264
<1.0
<1.0
264

0.0147

<0.25

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.25

Matrix:

DLHC

R4289319
R4289319

R4295236

R4293929

R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236

R4294875

R4292487
R4292487
R4292487
R4292487

R4295198

R4288142
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2182357-4

L2182357-5

GH_POTW17_WG_2018-10-01_NP

GH_POTW06_WG_2018-10-01_NP

JF on 16-OCT-18 @ 13:15

JF on 16-OCT-18 @ 12:56

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Cation - Anion Balance
Anion Sum
Cation Sum

Ion Balance

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved

mg/L

uS/cm

mg/L

%
meq/L
meq/L

%

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L

19-OCT-18

19-OCT-18

19-OCT-18
19-OCT-18
19-OCT-18

18-OCT-18

20-OCT-18

18-OCT-18

23-OCT-18
23-OCT-18
23-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

23-OCT-18

19-OCT-18

18-OCT-18

23-OCT-18

23-OCT-18

18-OCT-18

20-OCT-18

23-OCT-18
19-OCT-18
23-OCT-18

19-OCT-18
19-OCT-18

21-OCT-18
19-OCT-18

24-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18

19.5

1240

0.17

-3.3
15.7
14.7

93.6

0.432

<0.0050

<0.0010

428

<0.0020

475

997

<1.0

0.53

8.20

1.31
0.230
1.11

<0.020
FIELD

<0.0000050
FIELD

FIELD
FIELD
0.0038

<0.00010
<0.00010

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

2.5

2.0

0.10

-100

0.025

0.0050

0.0010

-1000

0.0020

1.5

20

1.0

0.10

0.10

0.50
0.050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R4288142

R4292487

R4288142

R4288142

R4288142

R4285867

R4295222

R4288870

R4288142

R4296702

R4296280

R4289142

R4292487

R4297167
R4289276
R4297167

R4289319
R4287623

R4290008
R4287554

R4295453
R4287623
R4289319
R4289319
R4289319
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L2182357-5 GH_POTW06_WG_2018-10-01_NP
JF on 16-OCT-18 @ 12:56Sampled By:

WG

Total Metals in Water

Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total

mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
24-OCT-18

19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
19-OCT-18
24-OCT-18

24-OCT-18

20-OCT-18

23-OCT-18

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

0.0635
<0.000050

0.013
0.0613

170
<0.00010

<0.10
0.00242
0.014

0.000592
0.0102
85.9

0.00216
0.000906
0.00135

1.72
30.6
3.98

<0.000010
6.97
0.321

<0.000010
<0.00010
<0.010
0.00393

<0.00050
0.0165

779

<0.020

<0.0000050

<0.0030
<0.00010
0.00011
0.0555

<0.000050
0.015
0.0468

178
0.00014
<0.10

0.00502
0.131

0.000671
0.0113
90.9

0.00263
0.000928

Dissolved Metals in Water by CRC ICPMS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050

Matrix:

DTC

R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4289319
R4295762

R4295236

R4293929

R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2182357-5 GH_POTW06_WG_2018-10-01_NP
JF on 16-OCT-18 @ 12:56Sampled By:

WG

Routine for Teck Coal

Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

22-OCT-18

20-OCT-18
20-OCT-18
20-OCT-18
20-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

20-OCT-18

18-OCT-18

24-OCT-18

24-OCT-18
24-OCT-18
24-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

23-OCT-18

19-OCT-18

18-OCT-18

23-OCT-18

0.00110
1.55
30.9
4.23

<0.000010
6.67
0.328

<0.000010
0.00014
<0.010
0.00385

<0.00050
0.0039

<1.0

269
8.0

<1.0
277

0.0109

<0.25

21.0

1360

0.15

92.0

-4.2
17.3
15.9

1.69

0.0052

0.0018

393

<0.0020

530

1050

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.25

2.5

2.0

0.10

-100

0.025

0.0050

0.0010

-1000

0.0020

1.5

20

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236
R4295236

R4294875

R4292487
R4292487
R4292487
R4292487

R4295198

R4288142

R4288142

R4292487

R4288142

R4288142

R4288142

R4285867

R4295222

R4288870

R4288142

R4296702
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2182357-5 GH_POTW06_WG_2018-10-01_NP
JF on 16-OCT-18 @ 12:56Sampled By:

WG

Total Suspended Solids

Turbidity

pH

mg/L

NTU

pH

23-OCT-18

18-OCT-18

20-OCT-18

1.3

0.58

8.35

Total Suspended Solids

Turbidity

pH

1.0

0.10

0.10

Matrix:

R4296280

R4289142

R4292487



ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

Reference Information

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

L2182357 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLDS

DLHC

DTC

MS-B

RRV

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

Method Reference** 

Description Qualifier    

Matrix 

Test Method References:            
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HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Reference Information

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

L2182357 CONTD....
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Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            
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SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Reference Information

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

L2182357 CONTD....
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A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

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

CL

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

QTR_WG_2018-10-01

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4294875

R4292487

R4289319

R4295236

R4288142

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG2911230-5

WG2911230-4

WG2910195-11

WG2910195-14

WG2910195-10

WG2910195-13

WG2908100-3

WG2908100-2

WG2908100-1

WG2908126-2

WG2908126-1

WG2908495-2

WG2908495-1

L2182357-4

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

108.2

2.0

100.6

95.8

<1.0

<1.0

<0.000020

92.0

<0.000020

106.3

<0.000020

100.8

<0.050

22-OCT-18

22-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

20-OCT-18

20-OCT-18

18-OCT-18

18-OCT-18

N/A 20

85-115

85-115

85-115

80-120

80-120

85-115

%

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

1

0.00002

0.00002

0.05

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R4297167

R4297167

R4288142

R4292487

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

LCS

LCS

MB

MB

WG2912867-7

WG2912867-6

WG2912867-5

WG2912867-8

WG2912867-7

WG2912867-6

WG2912867-5

WG2912867-8

WG2908495-2

WG2908495-1

WG2910195-11

WG2910195-14

WG2910195-10

WG2910195-13

L2182357-4

L2182357-5

L2182357-4

L2182357-5

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

1.25

99.2

<0.50

99.8

1.15

106.4

<0.50

101.8

99.6

<0.50

99.9

100.6

<2.0

<2.0

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

12

6.4

20

20

80-120

70-130

80-120

70-130

90-110

90-110

90-110

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

%

uS/cm

uS/cm

0.5

0.5

0.5

2

2

1.41

1.23

15



Quality Control Report
Page 3 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-CL

Water

Water

Water

Water

R4288142

R4290008

R4293929

R4295018

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

LCS

LCS

LCS

WG2908495-2

WG2908495-1

WG2908022-6

WG2908022-5

WG2911084-12

WG2911084-2

WG2911084-1

WG2911717-10

WG2911717-14

WG2911717-2

WG2911717-6

NP

L2182357-3

TMRM

TMRM

TMRM

TMRM

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

101.5

<0.020

85.3

<0.0000050

<0.0000050

96.9

<0.0000050

90.8

93.9

93.8

98.9

97.4

97.3

94.3

95.6

96.1

93.9

88.4

99.97

93.9

18-OCT-18

18-OCT-18

21-OCT-18

21-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

N/A 20

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.000005

0.000005

RPD-NA<0.0000050

15



Quality Control Report
Page 4 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4295018

R4289319

Batch

Batch

LCS

MB

MB

MB

MB

MS

DUP

WG2911717-6

WG2911717-1

WG2911717-13

WG2911717-5

WG2911717-9

WG2911717-4

WG2908100-3

TMRM

L2182357-3

L2182357-4

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

92.2

89.7

97.9

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

99.6

101.3

95.1

105.4

<0.0030

<0.00010

<0.00010

0.0319

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

N/A

N/A

N/A

2.8

20

20

20

20

80-120

80-120

80-120

70-130

70-130

70-130

70-130

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00011

0.0328

15



Quality Control Report
Page 5 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4289319Batch
DUP

LCS

WG2908100-3

WG2908100-2

L2182357-4
Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.000050

0.022

0.0000378

173

<0.00010

<0.00010

<0.00050

0.140

0.00177

0.0130

68.4

0.0419

0.00104

0.0487

1.68

0.00749

4.52

<0.000010

8.13

0.458

0.000015

<0.00010

<0.010

0.00243

<0.00050

0.0071

104.5

101.1

103.0

109.7

106.1

89.7

103.1

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

N/A

0.1

15

0.5

N/A

N/A

N/A

0.7

4.4

0.3

1.6

3.1

1.9

2.6

2.0

2.5

1.0

N/A

1.2

1.5

3.5

N/A

N/A

3.9

N/A

2.0

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000050

0.022

0.0000440

173

<0.00010

0.00011

<0.00050

0.141

0.00185

0.0130

69.5

0.0432

0.00106

0.0500

1.72

0.00730

4.48

<0.000010

8.23

0.451

0.000014

<0.00010

<0.010

0.00253

<0.00050

0.0073

15



Quality Control Report
Page 6 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4289319Batch
LCS

MB

WG2908100-2

WG2908100-1 NP

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

93.1

97.7

100.5

99.4

95.6

101.0

90.2

97.0

101.7

97.4

101.7

112.5

100.5

99.9

94.8

104.0

97.3

109.4

96.2

99.4

102.1

102.8

98.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

15



Quality Control Report
Page 7 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4289319

R4295762

Batch

Batch

MB

LCS

WG2908100-1

WG2912253-2

NP
Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.5

106.1

101.3

98.8

101.4

97.1

100.6

98.4

99.3

100.4

98.6

93.5

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

15



Quality Control Report
Page 8 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4295762Batch
LCS

MB

WG2912253-2

WG2912253-1 NP

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

97.5

96.4

107.6

99.2

101.6

98.2

104.3

97.0

95.1

97.8

102.0

96.9

100.6

101.5

95.8

100.2

101.1

95.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

15



Quality Control Report
Page 9 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4295762

R4295236

Batch

Batch

MB

LCS

WG2912253-1

WG2908126-2

NP
Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

100.9

104.2

97.8

101.0

99.98

103.0

98.8

100.6

100.3

97.2

96.5

92.1

101.0

105.0

98.7

98.6

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 10 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4295236Batch
LCS

MB

WG2908126-2

WG2908126-1

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

105.6

98.5

100.3

97.2

97.3

101.0

99.1

104.3

98.5

96.5

95.6

102.6

98.3

97.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 11 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4295236

R4295198

R4288142

R4288142

R4290387

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

WG2908126-1

WG2911823-6

WG2911823-5

WG2908495-2

WG2908495-1

WG2908495-2

WG2908495-1

WG2909895-3 CL-ORP

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.8

<0.0050

101.6

<0.0010

99.6

<0.0050

216

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

23-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

21-OCT-18

85-115

90-110

90-110

210-230

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005
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Quality Control Report
Page 12 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

R4295222

R4288870

R4292487

R4285867

R4288142

R4295238

Batch

Batch

Batch

Batch

Batch

Batch

CRM

LCS

LCS

MB

MB

LCS

LCS

LCS

MB

LCS

MB

LCS

MB

WG2912008-1

WG2908376-10

WG2908376-6

WG2908376-5

WG2908376-9

WG2910195-11

WG2910195-14

WG2907305-26

WG2907305-25

WG2908495-2

WG2908495-1

WG2909793-5

WG2909793-4

CL-ORP
ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

217

112.8

104.6

<0.0020

<0.0020

7.00

6.99

99.9

<0.0010

100.4

<0.30

100.9

<10

23-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

20-OCT-18

20-OCT-18

17-OCT-18

17-OCT-18

18-OCT-18

18-OCT-18

21-OCT-18

21-OCT-18

210-230

80-120

80-120

6.9-7.1

6.9-7.1

80-120

90-110

85-115

mV

%

%

mg/L

mg/L

pH

pH

%

mg/L

%

mg/L

%

mg/L

0.002

0.002

0.001

0.3

10
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Quality Control Report
Page 13 ofReport Date: 24-OCT-18Workorder: L2182357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4296702

R4289276

R4296280

R4289142

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2911487-2

WG2911487-1

WG2906457-14

WG2906457-13

WG2911332-24

WG2911332-23

WG2907648-8

WG2907648-7

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

97.3

<10

106.7

<0.050

98.4

<1.0

97.0

<0.10

23-OCT-18

23-OCT-18

19-OCT-18

19-OCT-18

23-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

NTU

10

0.05

1

0.1
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Quality Control Report
Page 14 ofReport Date: 24-OCT-18Workorder: L2182357

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 15 ofReport Date: 24-OCT-18Workorder: L2182357

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5

1
2
3
4
5

16-OCT-18 12:45
16-OCT-18 12:00
16-OCT-18 12:00
16-OCT-18 13:15
16-OCT-18 12:56

16-OCT-18 12:45
16-OCT-18 12:00
16-OCT-18 12:00
16-OCT-18 13:15
16-OCT-18 12:56

21-OCT-18 15:00
21-OCT-18 15:00
23-OCT-18 09:40
23-OCT-18 09:40
23-OCT-18 09:40

20-OCT-18 00:00
20-OCT-18 00:00
20-OCT-18 00:00
20-OCT-18 00:00
20-OCT-18 00:00

0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25

122
123
166
164
165

83
84
84
83
83

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2182357 were received on 17-OCT-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
10

L2183572-1 GH_MW-ERSC-1_WG_2018-10-01_NP
CLIENT on 17-OCT-18 @ 13:05Sampled By:

WG
   Miscellaneous Parameters

Dissolved Metals in Water

Routine for Teck Coal

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Mercury (Hg)-Total
Total Organic Carbon

Beryllium (Be)-Dissolved
Dissolved Metals Filtration Location

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)

mg/L
mg/L
mg/L
mg/L

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L
mg/L

23-OCT-18

22-OCT-18

23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18

24-OCT-18
22-OCT-18
24-OCT-18
24-OCT-18

24-OCT-18
23-OCT-18

24-OCT-18
22-OCT-18

23-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18

24-OCT-18

22-OCT-18

23-OCT-18
23-OCT-18

2.12
0.129

<0.0000050
1.88

<0.020
FIELD

<0.0000050
FIELD

FIELD
<0.0030
0.00010
0.00024
0.134

<0.000050
0.013
0.0497
84.5

0.00015
<0.10

0.00462
0.019

<0.000050
0.0075
24.4

0.00681
0.00435
0.00156
0.753
0.730
5.70

<0.000010
3.67
0.237

0.000039
<0.00010
<0.010

0.000803
<0.00050
0.0019

311

<1.0

314
<1.0

Diss. Be (low)  in Water by CRC ICPMS

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Hardness

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

0.50
0.050

0.0000050
0.50

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.050

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0010

0.50

1.0

1.0
1.0

Matrix:

R4299048
R4291748
R4295536
R4299048

R4297456
R4295262

R4295536
R4291747

R4295262
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456
R4297456

R4294875

R4295716
R4295716
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
10

L2183572-1

L2183572-2

GH_MW-ERSC-1_WG_2018-10-01_NP

GH_GHER3_WG_2018-10-01_NP

CLIENT on 17-OCT-18 @ 13:05

CLIENT on 17-OCT-18 @ 12:00

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Total Metals in Water

Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Hardness (as CaCO3)

mg/L
mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

mg/L

mg/L

22-OCT-18

23-OCT-18
23-OCT-18

24-OCT-18

20-OCT-18

20-OCT-18

23-OCT-18

20-OCT-18

24-OCT-18

24-OCT-18
24-OCT-18
24-OCT-18

20-OCT-18

20-OCT-18

19-OCT-18

23-OCT-18

22-OCT-18

20-OCT-18

24-OCT-18

23-OCT-18

19-OCT-18

23-OCT-18

24-OCT-18
22-OCT-18
24-OCT-18

24-OCT-18
22-OCT-18

25-OCT-18

<1.0
314

0.0471

<0.050

1.15

569

0.185

96.1

-2.0
6.67
6.41

0.0383

0.0015

0.0045

344

0.0088

16.6

341

1.4

0.51

7.92

2.00
0.122
1.78

<0.0000050
FIELD

322

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Mercury in Water by CVAAS or CVAFS

Hardness

Total Be (Low)  in Water by CRC ICPMS

1.0
1.0

0.0050

0.050

0.50

2.0

0.020

-100

0.0050

0.0010

0.0010

-1000

0.0020

0.30

20

1.0

0.10

0.10

0.50
0.050
0.50

0.0000050

0.50

Matrix:

Matrix:

DLHC

R4295716
R4295716

R4296673

R4291093

R4291093

R4295716

R4291093

R4291093

R4291093

R4289032

R4295222

R4293368

R4291093

R4299539

R4296280

R4289537

R4295716

R4299048
R4291748
R4299048

R4295536
R4291747
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
GREENHILLS OPERATIONS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
10

L2183572-2 GH_GHER3_WG_2018-10-01_NP
CLIENT on 17-OCT-18 @ 12:00Sampled By:

WG

Routine for Teck Coal

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Dissolved Metals Filtration Location
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved

ug/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

23-OCT-18

24-OCT-18

23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18

22-OCT-18

23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18

24-OCT-18

20-OCT-18

20-OCT-18

24-OCT-18
24-OCT-18
24-OCT-18

<0.020

<0.0000050

0.0070
0.00012
0.00027
0.129

<0.000050
0.014
0.0581
85.7

0.00019
<0.10

0.00716
0.027

<0.000050
0.0080
23.2

0.00737
0.00428
0.00151
0.729
0.654
5.58

0.000017
3.41
0.227

0.000042
<0.00010
<0.010

0.000831
<0.00050
<0.0030

<1.0

313
<1.0
<1.0
313

0.0345

<0.050

1.15

LAB
88.7
24.5

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Dissolved Metals in Water by CRC ICPMS

0.020

0.0000050

0.0030
0.00010
0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

0.050
0.0050

Matrix:

R4295717

R4295536

R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717

R4294875

R4295716
R4295716
R4295716
R4295716

R4296673

R4291093

R4291093

R4298110
R4296467
R4296467
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L2183572-2

L2183572-3

GH_GHER3_WG_2018-10-01_NP

GH_GHLRP3_WG_2018-10-01_NP

CLIENT on 17-OCT-18 @ 12:00

CLIENT on 17-OCT-18 @ 12:00

Sampled By:

Sampled By:

WG

WG
   Miscellaneous Parameters

Total Metals in Water

Potassium (K)-Dissolved
Sodium (Na)-Dissolved

Conductivity (@ 25C)

Fluoride (F)

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Dissolved Organic Carbon
Total Kjeldahl Nitrogen
Total Organic Carbon

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Hardness (as CaCO3)

Beryllium (Be)-Total

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total

mg/L
mg/L

uS/cm

mg/L

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

mg/L
mg/L
mg/L

mg/L

mg/L

ug/L

mg/L

mg/L
mg/L

22-OCT-18

24-OCT-18
24-OCT-18

23-OCT-18

20-OCT-18

25-OCT-18

25-OCT-18
25-OCT-18
25-OCT-18

20-OCT-18

20-OCT-18

19-OCT-18

23-OCT-18

22-OCT-18

20-OCT-18

24-OCT-18

23-OCT-18

19-OCT-18

23-OCT-18

24-OCT-18
22-OCT-18
24-OCT-18

24-OCT-18
22-OCT-18

25-OCT-18

23-OCT-18

24-OCT-18

23-OCT-18
23-OCT-18

0.827
3.95

569

0.180

99.9

-0.1
6.64
6.64

0.0437

0.0014

0.0044

324

0.0095

16.6

343

1.5

0.60

8.03

<0.50
0.135
<0.50

<0.0000050
FIELD

<0.50

<0.020

<0.0000050

<0.0030
<0.00010

Dissolved Metals in Water by CRC ICPMS

Electrical Conductivity (EC)

Fluoride in Water by IC

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

Diss. Mercury in Water by CVAAS or CVAFS

Hardness

Total Be (Low)  in Water by CRC ICPMS

Total Mercury in Water by CVAAS or CVAFS

Total Metals in Water by CRC ICPMS

0.050
0.050

2.0

0.020

-100

0.0050

0.0010

0.0010

-1000

0.0020

0.30

20

1.0

0.10

0.10

0.50
0.050
0.50

0.0000050

0.50

0.020

0.0000050

0.0030
0.00010

Matrix:

Matrix:

DLHC

R4296467
R4296467

R4295716

R4291093

R4291093

R4291093

R4289032

R4295222

R4293368

R4291093

R4299539

R4296280

R4289537

R4295716

R4299048
R4291748
R4299048

R4295536
R4291747

R4295717

R4295536

R4295717
R4295717
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L2183572-3 GH_GHLRP3_WG_2018-10-01_NP
CLIENT on 17-OCT-18 @ 12:00Sampled By:

WG

Routine for Teck Coal

Arsenic (As)-Total
Barium (Ba)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Acidity (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Hydroxide (as CaCO3)
Alkalinity, Total (as CaCO3)

Ammonia as N

Bromide (Br)

Chloride (Cl)

Dissolved Metals Filtration Location
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved

Conductivity (@ 25C)

Fluoride (F)

mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

uS/cm

mg/L

23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18

22-OCT-18

23-OCT-18
23-OCT-18
23-OCT-18
23-OCT-18

24-OCT-18

20-OCT-18

20-OCT-18

24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18

23-OCT-18

20-OCT-18

<0.00010
<0.00010
<0.000050

<0.010
<0.0050
<0.050

<0.00010
<0.10

<0.00050
<0.010

<0.000050
<0.0010
<0.10

<0.00010
<0.000050
<0.00050
<0.050
<0.050
<0.10

<0.000010
<0.050

<0.00020
<0.000010
<0.00010
<0.010

<0.000010
<0.00050
<0.0030

2.2

<1.0
<1.0
<1.0
<1.0

0.0415

<0.050

<0.50

LAB
<0.050
<0.0050
<0.050
<0.050

<2.0

<0.020

Total Metals in Water by CRC ICPMS

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Ammonia, Total (as N)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Dissolved Metals in Water by CRC ICPMS

Electrical Conductivity (EC)

Fluoride in Water by IC

0.00010
0.00010
0.000050

0.010
0.0050
0.050

0.00010
0.10

0.00050
0.010

0.000050
0.0010
0.10

0.00010
0.000050
0.00050
0.050
0.050
0.10

0.000010
0.050

0.00020
0.000010
0.00010
0.010

0.000010
0.00050
0.0030

1.0

1.0
1.0
1.0
1.0

0.0050

0.050

0.50

0.050
0.0050
0.050
0.050

2.0

0.020

Matrix:

R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717
R4295717

R4294875

R4295716
R4295716
R4295716
R4295716

R4296673

R4291093

R4291093

R4298110
R4296467
R4296467
R4296467
R4296467

R4295716

R4291093
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L2183572-3 GH_GHLRP3_WG_2018-10-01_NP
CLIENT on 17-OCT-18 @ 12:00Sampled By:

WG

Ion Balance

Cation - Anion Balance
Anion Sum
Cation Sum

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

ORP

Phosphorus (P)-Total

Sulfate (SO4)

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

%

%
meq/L
meq/L

mg/L

mg/L

mg/L

mV

mg/L

mg/L

mg/L

mg/L

NTU

pH

25-OCT-18

25-OCT-18
25-OCT-18
25-OCT-18

20-OCT-18

20-OCT-18

19-OCT-18

23-OCT-18

22-OCT-18

20-OCT-18

24-OCT-18

23-OCT-18

19-OCT-18

23-OCT-18

6560

97.0
<0.10
<0.10

<0.0050

0.0011

0.0010

465

0.0032

<0.30

<10

<1.0

<0.10

5.66

Ion Balance Calculation

Ion Balance Calculation

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Sulfate in Water by IC

Total Dissolved Solids

Total Suspended Solids

Turbidity

pH

-100

0.0050

0.0010

0.0010

-1000

0.0020

0.30

10

1.0

0.10

0.10

Matrix:

R4291093

R4291093

R4289032

R4295222

R4293368

R4291093

R4299539

R4296280

R4289537

R4295716



ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

Reference Information

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

L2183572 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified 
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The carrier
gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a halogen 
scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon and 
dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

Method Reference** 

Description Qualifier    

Matrix 

Test Method References:            

Version:  FINAL   
10



HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Reference Information

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

L2183572 CONTD....
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Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C. 
The increase in vial weight represents the total dissolved solids (TDS).

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

Method Reference** Matrix 

Test Method References:            

Version:  FINAL   
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TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Reference Information

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

L2183572 CONTD....

10PAGE of

GREENHILLS OPERATIONS

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

ALS Test Code Test Description

Water

Water

Water

Water

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

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

CL

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

QTR_WG_2018-10-01

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
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 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
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.

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

TECK COAL LIMITED (GREENHILLS)
BOX 5000 
ELKFORD  BC  V0B1H0
Jeremy Enns

Report Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4294875

R4295716

R4297456

R4295717

R4291093

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

DUP

LCS

WG2911230-18

WG2911230-14

WG2911230-17

WG2911230-13

WG2911230-16

WG2912069-11

WG2912069-14

WG2912069-10

WG2912069-13

WG2912017-2

WG2912017-1

WG2911766-2

WG2911766-1

WG2910361-3

WG2910361-2

L2183572-3

NP

L2183572-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

2.1

106.0

101.5

1.7

1.7

99.1

102.1

<1.0

<1.0

100.0

<0.000020

99.6

<0.000020

<0.050

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

24-OCT-18

24-OCT-18

23-OCT-18

23-OCT-18

20-OCT-18

2.8

N/A

20

20

85-115

85-115

85-115

85-115

80-120

80-120

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

2

2

1

1

0.00002

0.00002

RPD-NA

2.2

<0.050
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Quality Control Report
Page 2 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

R4291093

R4299048

R4299048

R4291093

R4295716

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

LCS

MB

WG2910361-2

WG2910361-1

WG2910361-4

WG2913868-6

WG2913868-5

WG2913868-6

WG2913868-5

WG2910361-3

WG2910361-2

WG2910361-1

WG2910361-4

WG2912069-11

WG2912069-14

WG2912069-10

L2183572-3

L2183572-3

L2183572-3

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

101.4

<0.050

101.8

101.8

96.7

<0.50

100.8

<0.50

<0.50

99.7

<0.50

100.8

100.8

99.4

101.0

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

23-OCT-18

23-OCT-18

N/A 20

85-115

75-125

75-125

80-120

80-120

90-110

75-125

75-125

90-110

90-110

%

mg/L

%

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

%

%

0.05

0.5

0.5

0.5

RPD-NA<0.50
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Quality Control Report
Page 3 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

R4295716

R4291093

R4293929

R4295536

R4295536

R4296467

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

MB

MS

LCS

MB

DUP

MS

LCS

MB

LCS

WG2912069-10

WG2912069-13

WG2910361-3

WG2910361-2

WG2910361-1

WG2910361-4

WG2910516-2

WG2910516-1

WG2910516-3

WG2910516-4

WG2912329-2

WG2912329-1

WG2912940-2

L2183572-3

L2183572-3

NP

L2183572-2

L2183572-1

TMRM

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

<2.0

<2.0

<0.020

103.4

<0.020

105.8

105.8

97.0

<0.0000050

<0.0000050

81.8

100.7

<0.0000050

90.9

97.9

23-OCT-18

23-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

23-OCT-18

23-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

N/A

N/A

20

20

90-110

75-125

75-125

80-120

70-130

80-120

80-120

80-120

uS/cm

uS/cm

mg/L

%

mg/L

%

%

%

mg/L

mg/L

%

%

mg/L

%

%

2

2

0.02

0.000005

0.000005

RPD-NA

RPD-NA

<0.020

<0.0000050
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Quality Control Report
Page 4 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4296467

R4297456

Batch

Batch

LCS

LCS

MB

MB

MB

MS

LCS

WG2912940-2

WG2912940-6

WG2912940-1

WG2912940-5

WG2912940-9

WG2912940-8

WG2912017-2

TMRM

TMRM

L2183572-2

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

97.9

95.2

90.7

96.0

95.5

95.0

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

N/A

N/A

102.2

100.2

102.4

105.4

100.4

101.0

100.6

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

-

-

70-130

70-130

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05
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Quality Control Report
Page 5 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4297456Batch
LCS

MB

WG2912017-2

WG2912017-1 NP

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

90.9

96.4

99.2

101.2

100.2

99.6

97.6

99.7

94.7

106.0

99.9

107.0

101.2

100.9

97.0

98.8

100.0

103.4

104.9

98.4

97.1

99.4

97.7

102.9

98.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05
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Quality Control Report
Page 6 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4297456

R4295717

Batch

Batch

MB

LCS

WG2912017-1

WG2911766-2

NP
Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.0

104.8

97.6

97.5

95.9

100.9

97.0

99.7

97.7

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4295717Batch
LCS

MB

WG2911766-2

WG2911766-1

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

94.4

95.8

95.8

95.8

100.1

101.0

97.2

99.0

96.6

97.6

99.1

99.6

91.1

93.2

95.6

97.6

97.7

95.5

93.5

97.8

99.97

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01
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Quality Control Report
Page 8 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4295717

R4296673

R4291093

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

WG2911766-1

WG2912993-14

WG2912993-13

WG2910361-3

WG2910361-2

WG2910361-1

WG2910361-4

L2183572-3

L2183572-3

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.7

<0.0050

<0.0010

104.4

<0.0010

104.5

104.5

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

24-OCT-18

24-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

N/A 20

85-115

90-110

75-125

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

RPD-NA0.0011
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Quality Control Report
Page 9 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4291093

R4295222

R4293368

R4295716

R4289032

R4291093

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

LCS

MB

LCS

LCS

LCS

MB

DUP

LCS

WG2910361-3

WG2910361-2

WG2910361-1

WG2910361-4

WG2912008-4

WG2910813-14

WG2910813-13

WG2912069-11

WG2912069-14

WG2908839-6

WG2908839-5

WG2910361-3

WG2910361-2

L2183572-3

L2183572-3

CL-ORP

L2183572-3

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

<0.0050

98.5

<0.0050

99.7

99.7

213

109.0

<0.0020

6.98

6.98

105.3

<0.0010

<0.30

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

23-OCT-18

22-OCT-18

22-OCT-18

23-OCT-18

23-OCT-18

19-OCT-18

19-OCT-18

20-OCT-18

N/A

N/A

20

20

90-110

75-125

75-125

210-230

80-120

6.9-7.1

6.9-7.1

80-120

mg/L

%

mg/L

%

%

mV

%

mg/L

pH

pH

%

mg/L

mg/L

0.005

0.002

0.001

RPD-NA

RPD-NA

<0.0050

<0.30
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Quality Control Report
Page 10 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4291093

R4299539

R4291748

R4296280

R4289537

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

WG2910361-2

WG2910361-1

WG2910361-4

WG2912468-3

WG2912468-2

WG2912468-1

WG2908924-10

WG2908924-9

WG2911332-28

WG2911332-27

WG2908994-9

WG2908994-5

WG2908994-8

WG2908994-4

WG2908994-7

L2183572-3

L2183572-2

L2183572-2

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

100.4

<0.30

101.3

101.3

345

101.7

<10

113.3

<0.050

94.3

<1.0

0.59

97.0

97.5

<0.10

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

22-OCT-18

22-OCT-18

23-OCT-18

23-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

0.6

2.0

20

15

90-110

75-125

75-125

85-115

75-125

85-115

85-115

85-115

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

NTU

%

%

NTU

0.3

10

0.05

1

0.1

343

0.60
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Quality Control Report
Page 11 ofReport Date: 25-OCT-18Workorder: L2183572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4289537Batch
MBWG2908994-7

Turbidity <0.10 19-OCT-18NTU 0.1
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Quality Control Report
Page 12 ofReport Date: 25-OCT-18Workorder: L2183572

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 25-OCT-18Workorder: L2183572

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

17-OCT-18 13:05
17-OCT-18 12:00
17-OCT-18 12:00

17-OCT-18 13:05
17-OCT-18 12:00
17-OCT-18 12:00

23-OCT-18 13:00
23-OCT-18 13:00
23-OCT-18 13:00

23-OCT-18 00:00
23-OCT-18 00:00
23-OCT-18 00:00

0.25
0.25
0.25

0.25
0.25
0.25

144
145
145

131
132
132

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2183572 were received on 18-OCT-18 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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23-FEB-18 17:59 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2057053 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
14-FEB-18 14-FEB-18 14-FEB-18

EV_WH50GW_WG
_2018-02_NP

EV_RCSGW_WG_
2018-02_NP

EV_BRGW_WG_2
018-02_NP

L2057053-1 L2057053-2 L2057053-3

12:30 12:20 13:50

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

<5.0 <5.0 <5.0

563 2420 1260

282 1570 683

8.04 8.06 8.08

462 309 271

6.2 <1.0 <1.0

361 2120 934

13.7 0.11 0.33

1.8 8.9 8.2

219 308 315

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

219 308 315

0.0079 0.0086 0.0092

<0.050 <0.25 0.412

2.36 10.5 43.2

0.098 <0.10 0.096

83.6 96.6 93.6

1.87 35.0 4.90

<0.0010 0.103 <0.0010

0.088 <0.10 <0.10

0.0038 0.0028 0.0020

0.0149 0.0033 0.0019

114 1140 346

6.95 32.8 15.1

5.81 31.7 14.1

-8.9 -1.7 -3.3

0.68 0.83 0.57

0.74 1.08 0.69

FIELD FIELD FIELD

FIELD FIELD FIELD

<0.0030 0.0253 <0.0030

0.00013 0.00025 <0.00020

0.00011 <0.00020 <0.00020

0.108 0.0466 0.0749

<0.020 <0.040 <0.040

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

RHR TKNI TKNI

DLHC

DLA

DLA DLA

DLA DLA



23-FEB-18 17:59 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2057053 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
14-FEB-18 14-FEB-18 14-FEB-18

EV_WH50GW_WG
_2018-02_NP

EV_RCSGW_WG_
2018-02_NP

EV_BRGW_WG_2
018-02_NP

L2057053-1 L2057053-2 L2057053-3

12:30 12:20 13:50

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.000050 <0.00010 <0.00010

<0.010 0.021 0.037

0.0193 0.230 0.055

70.7 355 183

0.00015 <0.00020 <0.00020

<0.10 <0.20 <0.20

<0.00050 0.139 0.00064

0.019 <0.020 0.023

<0.000050 0.00067 <0.00010

0.0090 0.0683 0.0574

25.6 166 55.0

0.00279 0.00069 0.00218

<0.0000050 <0.0000050 <0.0000050

0.000988 0.00167 0.00067

<0.00050 0.0033 0.0027

0.814 3.27 2.13

13.4 193 23.7

2.03 4.61 3.46

<0.000010 <0.000020 <0.000020

3.55 5.32 9.75

0.160 0.429 0.394

<0.000010 <0.000020 <0.000020

<0.00010 <0.00020 <0.00020

<0.010 <0.010 <0.010

0.00131 0.00759 0.00184

<0.00050 <0.0010 <0.0010

<0.0030 0.0636 <0.0030

Dissolved Metals
DLA DLA

DLA DLA

DLA DLA

DLA

DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA



Reference Information

DLA

DLHC

MES

MS-B

RHR

TKNI

Detection Limit adjusted for required dilution

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Highest Result: Sample is not homogenous.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

23-FEB-18 17:59 (MT)

L2057053 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2057053-1, -2, -3
L2057053-1, -2, -3
L2057053-1, -2, -3
L2057053-1, -2, -3
L2057053-1, -2, -3
L2057053-1, -2, -3
L2057053-1, -2, -3

Titanium (Ti)-Dissolved
Aluminum (Al)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Silicon (Si)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MES
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 23-FEB-18 17:59 (MT)

L2057053 CONTD....

5PAGE of

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

Version: FINAL   
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TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180214Q1GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 23-FEB-18Workorder: L2057053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R3967079

R3966912

R3967194

R3963828

R3966512

R3966512

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MB

LCS

MB

WG2719909-2

WG2719909-1

WG2719689-23

WG2719689-22

WG2718612-2

WG2718612-1

WG2718242-2

WG2718242-1

WG2719166-9

WG2719166-10

WG2719166-9

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

108.7

1.6

109.9

<1.0

95.5

<0.000020

98.1

<0.050

<0.50

92.5

<0.50

21-FEB-18

21-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

16-FEB-18

16-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

85-115

85-115

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

2

1

0.00002

0.05

0.5

0.5
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Quality Control Report
Page 2 ofReport Date: 23-FEB-18Workorder: L2057053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R3963828

R3961936

R3966912

R3963828

R3964875

R3967194

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2718242-2

WG2718242-1

WG2717311-2

WG2717311-1

WG2719689-23

WG2719689-22

WG2718242-2

WG2718242-1

WG2718539-2

WG2718539-1

WG2718612-2

NP

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

100.5

<0.50

104.3

<5.0

105.1

<2.0

101.3

<0.020

99.8

<0.0000050

96.1

97.7

91.8

98.5

102.6

116.8

16-FEB-18

16-FEB-18

15-FEB-18

15-FEB-18

20-FEB-18

20-FEB-18

16-FEB-18

16-FEB-18

19-FEB-18

19-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

90-110

85-115

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

CU

%

uS/cm

%

mg/L

%

mg/L

%

%

%

%

%

%

0.5

5

2

0.02

0.000005
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Quality Control Report
Page 3 ofReport Date: 23-FEB-18Workorder: L2057053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3967194Batch
LCS

MB

WG2718612-2

WG2718612-1 NP

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

97.0

100.0

96.9

95.8

93.9

119.5

103.1

98.5

95.8

103.1

99.99

95.9

98.9

97.2

97.1

102.1

98.6

106.7

104.5

93.5

79.6

102.6

96.9

86.0

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MES

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001
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Quality Control Report
Page 4 ofReport Date: 23-FEB-18Workorder: L2057053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R3967194

R3968473

R3963828

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2718612-1

WG2721531-2

WG2721531-1

WG2718242-2

WG2718242-1

NP
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

103.8

<0.0050

103.5

<0.0010

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

23-FEB-18

23-FEB-18

16-FEB-18

16-FEB-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.005

0.001
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Quality Control Report
Page 5 ofReport Date: 23-FEB-18Workorder: L2057053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Water

Water

Water

Water

R3963828

R3968573

R3968559

Batch

Batch

Batch

LCS

MB

CRM

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

WG2718242-2

WG2718242-1

WG2721619-1

WG2721114-18

WG2721114-2

WG2721114-20

WG2721114-22

WG2721114-24

WG2721114-26

WG2721114-1

WG2721114-17

WG2721114-19

WG2721114-21

WG2721114-23

WG2721114-25

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

100.5

<0.0050

219

102.4

103.6

102.0

101.8

101.0

100.4

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

16-FEB-18

16-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

90-110

210-230

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

mV

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.005

0.001

0.001

0.001

0.001

0.001

0.001
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Quality Control Report
Page 6 ofReport Date: 23-FEB-18Workorder: L2057053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R3966912

R3962531

R3963828

R3967879

R3967852

R3967126

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

LCS

WG2719689-23

WG2717579-6

WG2717579-5

WG2718242-2

WG2718242-1

WG2719625-5

WG2719625-4

WG2720546-3

WG2720546-2

WG2720546-1

WG2720546-4

WG2719409-5

WG2719409-8

L2057053-1

L2057053-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

7.00

97.6

<0.0010

101.4

<0.30

100.5

<10

0.090

108.4

<0.050

91.7

88.4

93.3

20-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

21-FEB-18

21-FEB-18

22-FEB-18

22-FEB-18

22-FEB-18

22-FEB-18

20-FEB-18

20-FEB-18

2.2 20

6.9-7.1

80-120

90-110

85-115

75-125

70-130

85-115

85-115

pH

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

%

0.001

0.3

10

0.05

0.088

9



Quality Control Report
Page 7 ofReport Date: 23-FEB-18Workorder: L2057053

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R3967126

R3966268

Batch

Batch

MB

MB

LCS

MB

WG2719409-4

WG2719409-7

WG2717766-2

WG2717766-1

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<1.0

<1.0

97.5

<0.10

20-FEB-18

20-FEB-18

16-FEB-18

16-FEB-18

85-115

mg/L

mg/L

%

NTU

1

1

0.1
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Quality Control Report
Page 8 ofReport Date: 23-FEB-18Workorder: L2057053

Sample Parameter Qualifier Definitions:

Description Qualifier      

MES Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / 
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 9 ofReport Date: 23-FEB-18Workorder: L2057053

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

14-FEB-18 12:30
14-FEB-18 12:20
14-FEB-18 13:50

20-FEB-18 10:00
20-FEB-18 10:00
20-FEB-18 10:00

0.25
0.25
0.25

142
142
140

pH
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2057053 were received on 15-FEB-18 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

16-FEB-18

Lab Work Order #: L2057755
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WG WG WG WG WG
15-FEB-18 15-FEB-18 15-FEB-18 15-FEB-18 15-FEB-18

EV_EC5GW_WG_
2018-02_NP

EV_EC6GW_WG_
2018-02_NP

EV_EC7GW_WG_
2018-02_NP

EV_BCGW_WG_2
018-02_NP

EV_LSGW_WG_20
18-02_NP

L2057755-1 L2057755-2 L2057755-3 L2057755-4 L2057755-5

14:45 14:50 14:55 14:40 13:10

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

<5.0 <5.0 <5.0 5.2 <5.0

1040 <2.0 <2.0 1040 973

572 <0.50 <0.50 582 547

7.81 5.45 5.42 7.81 8.01

333 524 508 327 250

1.4 <1.0 <1.0 1.8 9.8

771 <10 <10 788 565

0.67 0.18 <0.10 1.10 17.4

5.9 <1.0 1.3 8.0 12.2

270 <1.0 1.0 271 508

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

270 <1.0 1.0 271 508

0.0054 <0.0050 0.0252 <0.0050 0.169

<0.050 <0.050 <0.050 <0.050 <0.050

9.38 <0.50 <0.50 9.46 9.09

0.106 <0.020 <0.020 0.102 0.197

91.7 0.0 22.3 93.3 95.6

8.23 <0.0050 <0.0050 8.25 0.0060

0.0059 <0.0010 <0.0010 0.0131 <0.0010

0.088 <0.050 <0.050 <0.050 0.159

8.32 <0.050 <0.050 8.27 0.165

0.0035 <0.0010 <0.0010 0.0035 <0.0010

0.0035 <0.0010 <0.0010 0.0035 0.0379

311 <0.30 <0.30 311 77.1

12.7 <0.10 <0.10 12.8 12.0

11.7 <0.10 <0.10 11.9 11.5

-4.3 0.0 -63.5 -3.5 -2.2

<0.50 <0.50 0.74 2.90

<0.50 <0.50 <0.50 0.77 3.05

FIELD FIELD FIELD FIELD FIELD

FIELD FIELD FIELD FIELD FIELD

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.00011 <0.00010 <0.00010 0.00011 <0.00010

0.00012 <0.00010 <0.00010 0.00012 0.00125

0.0446 <0.00010 <0.00010 0.0465 0.154

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC

RRV

RRV

TKNI TKNI

RRV
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Grouping Analyte
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WATER

WG WG WG WG WG
15-FEB-18 15-FEB-18 15-FEB-18 15-FEB-18 15-FEB-18

EV_EC5GW_WG_
2018-02_NP

EV_EC6GW_WG_
2018-02_NP

EV_EC7GW_WG_
2018-02_NP

EV_BCGW_WG_2
018-02_NP

EV_LSGW_WG_20
18-02_NP

L2057755-1 L2057755-2 L2057755-3 L2057755-4 L2057755-5

14:45 14:50 14:55 14:40 13:10

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH (C10-C32) (mg/L)

EPH19-32 (mg/L)

TEH (C10-C30) (mg/L)

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.017 <0.010 <0.010 0.017 0.031

0.0446 <0.0050 <0.0050 0.0521 <0.0050

139 <0.050 <0.050 142 103

0.00015 <0.00010 <0.00010 0.00014 <0.00010

<0.10 <0.10 <0.10 <0.10 0.92

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 0.012 0.011 1.45

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0357 <0.0010 <0.0010 0.0366 0.0524

54.7 <0.10 <0.10 55.0 70.2

<0.00010 <0.00010 0.00011 <0.00010 1.08

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000708 <0.000050 <0.000050 0.000727 0.00259

<0.00050 <0.00050 <0.00050 <0.00050 0.00379

1.32 <0.050 <0.050 1.33 2.93

45.7 <0.050 <0.050 46.9 0.116

2.93 <0.050 <0.050 2.88 3.57

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

5.40 <0.050 <0.050 5.51 8.54

0.240 <0.00020 <0.00020 0.243 0.413

0.000015 <0.000010 <0.000010 0.000017 0.000038

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00169 <0.000010 <0.000010 0.00172 0.00211

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.25

<0.50

<0.25

<0.25

Dissolved Metals

Hydrocarbons

RRV

RRV



Reference Information

DLHC

MB-LOR

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-FEB-19 17:20 (MT)

L2057755 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

EPH(10-32)-CALC-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

Electrical Conductivity (EC)

Sum of EPH (10-32)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

APHA 2510B

Sum of EPH - Auto Calculated

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2057755-1, -3, -4, -5
L2057755-1, -2, -3, -4, -5

Barium (Ba)-Dissolved
Ammonia as N

MB-LOR
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike

QC Type Description
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F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

The sum of EPH(C10-C19) and EPH(C19-C32)

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

Version: FINAL REV. 2
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TECKCOAL-IONBAL-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Ion Balance Calculation

EPH (C10-C19) & EPH (C19-C32)

TEH (C10-C30)

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Water by GC/FID", v2.1, July 1999.  Whole water
samples are extracted with DCM prior to gas chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic 
Hydrocarbons (PAH) and are therefore not equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

APHA 1030E

BCMOE EPH GCFID

EPA 3510/8000-GC-FID

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180215Q1GW

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R3967079

R3964385

R3967889

R3966438

R3969248

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG2719909-2

WG2719909-1

WG2718423-17

WG2718423-16

WG2720123-3

WG2720123-2

WG2720123-1

WG2720123-4

WG2719165-7

WG2719165-6

WG2719165-5

WG2719165-8

WG2722254-2

WG2722254-1

L2057755-4

NP

L2057755-2

L2057755-5

L2057755-5

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

108.7

1.6

105.1

<1.0

<0.000020

96.9

<0.000020

100.5

0.066

100.0

<0.050

110.4

100.8

<0.50

21-FEB-18

21-FEB-18

17-FEB-18

17-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

23-FEB-18

24-FEB-18

N/A

N/A

20

20

85-115

85-115

80-120

70-130

85-115

75-125

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

2

1

0.00002

0.05

0.5

RPD-NA

RPD-NA

<0.000020

<0.050

16



Quality Control Report
Page 2 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R3969248

R3966438

R3962888

R3964385

R3966438

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

LCS

MB

DUP

LCS

WG2722254-3

WG2722254-2

WG2722254-1

WG2722254-4

WG2719165-7

WG2719165-6

WG2719165-5

WG2719165-8

WG2717931-4

WG2717931-2

WG2717931-1

WG2718423-17

WG2718423-16

WG2719165-7

WG2719165-6

L2057755-3

L2057755-3

L2057755-5

L2057755-5

L2057755-5

L2057755-5

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

<0.50

103.0

<0.50

81.0

9.07

98.8

<0.50

100.4

<5.0

103.3

<5.0

106.5

<2.0

0.222

23-FEB-18

23-FEB-18

24-FEB-18

23-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

N/A

0.3

N/A

12

20

20

20

20

80-120

70-130

90-110

75-125

85-115

90-110

mg/L

%

mg/L

%

mg/L

%

mg/L

%

CU

%

CU

%

uS/cm

mg/L

0.5

0.5

5

2

RPD-NA

RPD-NA

<0.50

9.09

<5.0

0.197
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Quality Control Report
Page 3 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R3966438

R3967708

R3967889

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

MS

DUP

WG2719165-6

WG2719165-5

WG2719165-8

WG2720597-2

WG2720597-1

WG2720597-4

WG2720123-3

L2057755-5

NP

L2057755-1

L2057755-4

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

97.2

<0.020

99.8

98.4

<0.0000050

101.4

<0.0030

0.00011

0.00012

0.0449

<0.000050

0.017

0.0000514

141

<0.00010

<0.00010

<0.00050

0.010

<0.000050

0.0344

54.0

<0.00010

0.000709

0.00050

1.31

17-FEB-18

17-FEB-18

17-FEB-18

22-FEB-18

22-FEB-18

22-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

N/A

0.8

2.3

3.4

N/A

3.6

1.2

0.8

N/A

N/A

N/A

2.3

N/A

6.1

1.8

N/A

2.6

N/A

2.1

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

90-110

75-125

80-120

70-130

%

mg/L

%

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00011

0.00012

0.0465

<0.000050

0.017

0.0000521

142

0.00014

<0.00010

<0.00050

0.011

<0.000050

0.0366

55.0

<0.00010

0.000727

<0.00050

1.33
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Quality Control Report
Page 4 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3967889Batch
DUP

LCS

WG2720123-3

WG2720123-2

L2057755-4
Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

0.0454

2.80

<0.000010

5.25

0.229

0.000016

<0.00010

<0.010

0.00169

<0.00050

<0.0030

94.8

89.8

88.7

91.3

101.4

86.8

93.8

99.7

90.8

91.2

93.8

91.3

102.1

92.5

95.9

91.8

89.4

95.5

91.4

95.7

91.9

91.0

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

3.2

2.7

N/A

4.9

5.6

7.6

N/A

N/A

1.7

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0469

2.88

<0.000010

5.51

0.243

0.000017

<0.00010

<0.010

0.00172

<0.00050

<0.0030

16



Quality Control Report
Page 5 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3967889Batch
LCS

MB

WG2720123-2

WG2720123-1 NP

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

89.7

89.5

101.4

91.8

95.6

101.7

91.8

87.1

<0.0010

<0.00010

<0.00010

0.000142

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001
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Quality Control Report
Page 6 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3967889Batch
MB

MS

WG2720123-1

WG2720123-4

NP

L2057755-2

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

95.0

93.7

94.5

85.7

91.4

98.2

93.1

95.5

97.1

93.1

97.9

102.3

93.9

92.1

85.1

98.3

96.1

102.8

90.0

92.5

94.0

87.0

98.0

92.9

90.4

96.4

91.1

96.7

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

21-FEB-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3969005Batch
DUP

LCS

WG2720921-3

WG2720921-2

L2057755-3
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

0.00065

0.012

<0.000050

<0.0010

<0.10

0.00014

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

98.5

97.4

96.8

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1.1

N/A

N/A

N/A

0.00003

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

0.0002

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

0.012

<0.000050

<0.0010

<0.10

0.00011

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

16



Quality Control Report
Page 8 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3969005Batch
LCS

MB

WG2720921-2

WG2720921-1 NP

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

102.2

94.0

85.7

111.5

94.2

97.0

97.7

96.8

99.5

96.6

96.0

88.9

100.7

100.1

98.0

100.4

98.5

98.0

95.9

109.3

103.0

96.4

98.3

93.6

104.1

97.9

93.9

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01
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Quality Control Report
Page 9 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3969005Batch
MB

MS

WG2720921-1

WG2720921-4

NP

L2057755-2

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.0

105.1

96.2

101.9

81.4

86.2

109.0

94.1

97.7

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 10 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

Water

Water

R3969005

R3968473

Batch

Batch

MS

DUP

LCS

LCS

LCS

MB

MB

WG2720921-4

WG2721531-11

WG2721531-10

WG2721531-2

WG2721531-6

WG2721531-1

WG2721531-5

L2057755-2

L2057755-5

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

100.1

99.3

97.0

96.4

102.9

97.9

100.5

97.7

100.9

101.6

98.7

92.0

102.4

104.3

115.1

95.2

99.8

95.1

100.0

96.9

100.4

0.171

101.5

103.8

102.4

<0.0050

<0.0050

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

1.1 20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

85-115

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

%

%

mg/L

mg/L

0.005

0.005

0.169
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Quality Control Report
Page 11 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Water

Water

Water

Water

Water

R3968473

R3966438

R3966438

R3968573

R3968559

Batch

Batch

Batch

Batch

Batch

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

CRM

LCS

LCS

LCS

WG2721531-9

WG2721531-12

WG2719165-7

WG2719165-6

WG2719165-5

WG2719165-8

WG2719165-7

WG2719165-6

WG2719165-5

WG2719165-8

WG2721619-3

WG2721619-5

WG2721114-18

WG2721114-2

WG2721114-20

L2057755-5

L2057755-5

L2057755-5

L2057755-5

L2057755-5

CL-ORP

CL-ORP

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.0050

N/A

<0.0010

104.9

<0.0010

101.8

<0.0050

99.3

<0.0050

99.9

212

212

102.4

103.6

23-FEB-18

23-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

N/A

N/A

20

20

-

90-110

75-125

90-110

75-125

210-230

210-230

80-120

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

mV

%

%

MS-B

0.005

0.001

0.005

RPD-NA

RPD-NA

<0.0010

0.0060
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Quality Control Report
Page 12 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

Water

Water

Water

R3968559

R3964385

R3964030

Batch

Batch

Batch

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

LCS

LCS

LCS

LCS

MB

MB

MB

WG2721114-20

WG2721114-22

WG2721114-24

WG2721114-26

WG2721114-1

WG2721114-17

WG2721114-19

WG2721114-21

WG2721114-23

WG2721114-25

WG2718423-17

WG2718219-10

WG2718219-2

WG2718219-6

WG2718219-1

WG2718219-5

WG2718219-9

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

102.0

101.8

101.0

100.4

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

7.05

94.8

95.6

91.8

<0.0010

<0.0010

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

80-120

80-120

80-120

80-120

6.9-7.1

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

pH

%

%

%

mg/L

mg/L

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001
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Quality Control Report
Page 13 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

R3964030

R3966438

R3968476

R3967062

R3967062

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG2718219-9

WG2719165-7

WG2719165-6

WG2719165-5

WG2719165-8

WG2720430-2

WG2720430-1

WG2719854-2

WG2719854-1

WG2719854-2

WG2719854-1

L2057755-5

L2057755-5

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

EPH10-19

EPH19-32

EPH10-19

EPH19-32

TEH (C10-C30)

TEH (C10-C30)

<0.0010

77.1

100.5

<0.30

98.6

99.97

<10

105.0

108.8

<0.25

<0.25

105.5

<0.25

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

17-FEB-18

22-FEB-18

22-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

0.1 20

90-110

75-125

85-115

50-150

50-150

50-150

mg/L

mg/L

%

mg/L

%

%

mg/L

%

%

mg/L

mg/L

%

mg/L

0.001

0.3

10

0.25

0.25

0.25

77.1
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Quality Control Report
Page 14 ofReport Date: 04-FEB-19Workorder: L2057755

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R3967852

R3968477

R3964227

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2720546-10

WG2720546-9

WG2720910-2

WG2720910-1

WG2718358-2

WG2718358-1

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

104.5

<0.050

91.1

<1.0

98.0

<0.10

22-FEB-18

22-FEB-18

22-FEB-18

22-FEB-18

17-FEB-18

17-FEB-18

75-125

85-115

85-115

%

mg/L

%

mg/L

%

NTU

0.05

1

0.1
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Quality Control Report
Page 15 ofReport Date: 04-FEB-19Workorder: L2057755

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 16 ofReport Date: 04-FEB-19Workorder: L2057755

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5

15-FEB-18 14:45
15-FEB-18 14:50
15-FEB-18 14:55
15-FEB-18 14:40
15-FEB-18 13:10

17-FEB-18 11:00
17-FEB-18 11:00
17-FEB-18 11:00
17-FEB-18 11:00
17-FEB-18 11:00

0.25
0.25
0.25
0.25
0.25

44
44
44
44
46

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2057755 were received on 16-FEB-18 09:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

22-FEB-18

Lab Work Order #: L2059920

Date Received:Teck Coal Ltd. (Elkview)

RR#1 HIGHWAY #3
SPARWOOD  BC  V1C 4C3

ATTN: Cameron Griffin
FINAL REV. 2
04-FEB-19 17:34 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8746

4-FEB-2019  Total Nitrogen result added on  L2059920-1 to -7.Comments: 

ELKVIEW OPERATIONSJob Reference: 
VPO00538700Project P.O. #: 

20180221Q1GWC of C Numbers:
Legal Site Desc: 



04-FEB-19 17:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2059920 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

9

WATER

WG WG WG WG WG
21-FEB-18 21-FEB-18 21-FEB-18 21-FEB-18 21-FEB-18

EV_MC5GW_WG_
2018-02_NP

EV_MC6GW_WG_
2018-02_NP

EV_MC7GW_WG_
2018-02_NP

EV_OCGW_WG_2
018-02_NP

EV_ER1GWS_WG
_2018-02_NP

L2059920-1 L2059920-2 L2059920-3 L2059920-4 L2059920-5

14:40 14:45 14:50 14:35 11:40

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

<5.0 <5.0 <5.0 <5.0 <5.0

465 <2.0 <2.0 473 577

143 <0.50 <0.50 145 277

8.02 5.44 5.40 8.03 7.82

285 555 567 264 469

8.4 <1.0 <1.0 11.2 <1.0

286 <10 <10 284 355

5.39 <0.10 <0.10 9.01 0.17

1.2 1.2 1.3 <1.0 2.7

201 1.0 <1.0 177 252

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

201 1.0 <1.0 177 252

0.0611 0.0084 0.0213 0.0614 0.0077

<0.050 <0.050 <0.050 <0.050 <0.050

1.71 <0.50 <0.50 1.69 10.4

1.20 <0.020 <0.020 1.20 0.122

89.7 22.3 0.0 98.9 82.2

0.0284 <0.0050 <0.0050 0.0207 2.08

<0.0010 <0.0010 <0.0010 0.0021 <0.0010

0.074 <0.050 <0.050 0.237 0.54

0.102 <0.050 <0.050 0.260 2.61

0.0068 <0.0010 <0.0010 0.0070 0.0026

0.0226 <0.0010 <0.0010 0.0237 0.0039

60.4 <0.30 <0.30 62.3 82.2

5.39 <0.10 <0.10 4.94 7.19

4.84 <0.10 <0.10 4.88 5.91

-5.4 -63.5 0.0 -0.5 -9.8

<0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

LAB LAB FIELD LAB FIELD

FIELD FIELD FIELD FIELD FIELD

0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00132 <0.00010 <0.00010 0.00122 0.00012

0.0587 <0.00010 <0.00010 0.0590 0.133

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC

RRV

DLM
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WATER

WG WG
21-FEB-18 21-FEB-18

EV_ER1GWD_WG
_2018-02_NP

EV_GCGW_WG_2
018-02_NP

L2059920-6 L2059920-7

12:40 09:30

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

<5.0 <5.0

507 441

247 209

7.89 7.76

306 289

45.8 37.4

326 266

22.8 22.4

2.7 1.8

182 201

<1.0 <1.0

<1.0 <1.0

182 201

0.0075 0.0264

<0.050 <0.25

3.83 2.7

0.164 0.38

93.4 78.3

1.93 <0.025

<0.0010 <0.0050

0.40 0.089

2.33 0.089

0.0030 <0.0010

0.0791 0.0232

75.3 71.0

5.45 5.59

5.10 4.38

-3.4 -12.2

<0.50 <0.50

<0.50 0.84

FIELD FIELD

FIELD FIELD

0.0092 <0.0030

<0.00010 <0.00010

0.00012 0.00157

0.0902 0.0789

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLM



04-FEB-19 17:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2059920 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

9

WATER

WG WG WG WG WG
21-FEB-18 21-FEB-18 21-FEB-18 21-FEB-18 21-FEB-18

EV_MC5GW_WG_
2018-02_NP

EV_MC6GW_WG_
2018-02_NP

EV_MC7GW_WG_
2018-02_NP

EV_OCGW_WG_2
018-02_NP

EV_ER1GWS_WG
_2018-02_NP

L2059920-1 L2059920-2 L2059920-3 L2059920-4 L2059920-5

14:40 14:45 14:50 14:35 11:40

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH (C10-C32) (mg/L)

EPH19-32 (mg/L)

TEH (C10-C30) (mg/L)

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.122 <0.010 <0.010 0.120 0.011

<0.0050 <0.0050 <0.0050 <0.0050 0.0163

26.0 <0.050 <0.050 26.9 71.4

<0.00010 <0.00010 <0.00010 <0.00010 0.00034

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 0.00072 0.00490

0.239 0.015 <0.010 0.245 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0231 <0.0010 <0.0010 0.0228 0.0073

19.0 <0.10 <0.10 19.0 23.9

0.0767 <0.00010 <0.00010 0.0741 0.00077

<0.0000050 <0.0000050

<0.00050 <0.00050 <0.00050

0.0137 <0.000050 <0.000050 0.0124 0.000966

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

1.62 <0.050 <0.050 1.66 0.803

0.087 <0.050 <0.050 <0.050 10.8

4.44 <0.050 <0.050 5.25 2.49

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

44.1 <0.050 <0.050 44.1 8.31

0.412 <0.00020 <0.00020 0.406 0.235

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00112 <0.000010 <0.000010 0.00106 0.00110

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 0.0078

<0.25 <0.25 <0.25 <0.25

<0.50 <0.50 <0.50 <0.50

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

Dissolved Metals

Hydrocarbons

RRV
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WATER

WG WG
21-FEB-18 21-FEB-18

EV_ER1GWD_WG
_2018-02_NP

EV_GCGW_WG_2
018-02_NP

L2059920-6 L2059920-7

12:40 09:30

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH (C10-C32) (mg/L)

EPH19-32 (mg/L)

TEH (C10-C30) (mg/L)

<0.020 <0.020

<0.000050 <0.00010

<0.010 0.013

<0.0050 <0.0050

60.9 55.7

0.00035 <0.00010

<0.10 0.18

<0.00050 <0.00050

<0.010 0.196

<0.000050 <0.000050

0.0062 0.0067

23.0 17.0

0.00047 0.0830

<0.0000050 <0.0000050

0.00115 0.00208

<0.00050 0.00062

0.640 0.789

10.1 <0.050

2.45 4.32

<0.000010 <0.000010

3.34 3.80

0.215 0.264

<0.000010 0.000032

<0.00010 <0.00010

<0.010 <0.010

0.00143 0.00111

<0.00050 <0.00050

<0.0030 <0.0030

Dissolved Metals

Hydrocarbons

DLM



Reference Information

DLHC

DLM

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-FEB-19 17:34 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2059920-1, -2, -3, -4, -5, -6, -7
L2059920-1, -2, -3, -4, -5, -6, -7
L2059920-2
L2059920-2
L2059920-1, -2, -3, -4, -5, -6, -7
L2059920-1, -2, -3, -4, -5, -6, -7
L2059920-1, -2, -3, -4, -5, -6, -7
L2059920-1, -2, -3, -4, -5, -6, -7
L2059920-2

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Copper (Cu)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

9
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EC-L-PCT-CL

EPH(10-32)-CALC-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-D-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Electrical Conductivity (EC)

Sum of EPH (10-32)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Diss. Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

The sum of EPH(C10-C19) and EPH(C19-C32)

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from  Method 1631 Rev. E. by the United States Environmental Protection Agency 
(EPA).  The procedure may involve preliminary sample treatment by filtration (APHA 3030B) and involves a cold-oxidation of the acidified sample using
bromine monochloride prior to a purge and trap concentration step and final  reduction of the sample with stannous chloride.  Instrumental analysis is 
by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

Sum of EPH - Auto Calculated

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030 B / EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL REV. 2
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PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

EPH (C10-C19) & EPH (C19-C32)

TEH (C10-C30)

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Water by GC/FID", v2.1, July 1999.  Whole water
samples are extracted with DCM prior to gas chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic 
Hydrocarbons (PAH) and are therefore not equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

BCMOE EPH GCFID

EPA 3510/8000-GC-FID

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

20180221Q1GW

Version: FINAL REV. 2

9



Reference Information 04-FEB-19 17:34 (MT)

L2059920 CONTD....

9PAGE of

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.

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

R3973230

R3970647

R3971746

R3971772

R3974913

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG2725003-2

WG2725003-1

WG2722525-14

WG2722525-17

WG2722525-13

WG2722525-16

WG2722307-2

WG2722307-1

WG2722307-4

WG2723311-7

WG2723311-6

WG2723311-5

WG2723311-8

WG2725804-2

WG2725804-1

NP

L2059920-7

L2059920-2

L2059920-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

112.0

1.3

104.0

102.9

<1.0

<1.0

89.6

<0.000020

87.2

<0.050

93.8

<0.050

95.7

96.4

01-MAR-18

01-MAR-18

25-FEB-18

25-FEB-18

25-FEB-18

25-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

02-MAR-18

N/A 20

85-115

85-115

85-115

80-120

70-130

85-115

75-125

80-120

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

2

1

1

0.00002

0.05

RPD-NA<0.050

13



Quality Control Report
Page 2 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

Water

R3974913

R3974913

R3971772

R3968614

R3970647

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

LCS

MB

MB

WG2725804-1

WG2725804-2

WG2725804-1

WG2723311-7

WG2723311-6

WG2723311-5

WG2723311-8

WG2721658-2

WG2721658-1

WG2722525-14

WG2722525-17

WG2722525-13

WG2722525-16

L2059920-2

L2059920-2

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.50

95.7

<0.50

<0.50

99.2

<0.50

102.3

104.9

<5.0

103.3

106.3

<2.0

<2.0

02-MAR-18

02-MAR-18

02-MAR-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

25-FEB-18

25-FEB-18

25-FEB-18

25-FEB-18

N/A 20

80-120

90-110

75-125

85-115

90-110

90-110

mg/L

%

mg/L

mg/L

%

mg/L

%

%

CU

%

%

uS/cm

uS/cm

0.5

0.5

0.5

5

2

2

RPD-NA<0.50
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Quality Control Report
Page 3 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-D-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R3971772

R3970248

R3971670

R3971902

R3972544

R3971746

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

LCS

WG2723311-7

WG2723311-6

WG2723311-5

WG2723311-8

WG2722123-2

WG2722123-1

WG2722551-2

WG2722551-1

WG2724227-2

WG2724227-1

WG2722307-2

L2059920-2

L2059920-2

NP

LF

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.020

104.5

<0.020

96.5

100.3

<0.0000050

102.6

<0.00050

102.8

<0.00050

101.5

95.1

96.1

101.7

89.3

91.5

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

26-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

28-FEB-18

28-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

N/A 20

90-110

75-125

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

%

mg/L

%

ug/L

%

ug/L

%

%

%

%

%

%

0.02

0.000005

0.0005

0.0005

RPD-NA<0.020
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Quality Control Report
Page 4 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3971746Batch
LCS

MB

WG2722307-2

WG2722307-1 NP

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

93.0

89.4

94.2

96.7

97.5

110.7

94.7

87.5

97.3

99.4

91.2

97.2

101.2

104.1

107.4

89.9

102.7

96.6

96.6

92.2

97.0

91.8

98.2

95.0

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001
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Quality Control Report
Page 5 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3971746Batch
MB

MS

WG2722307-1

WG2722307-4

NP

L2059920-7

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

100.1

94.7

97.4

N/A

91.8

98.0

N/A

93.8

93.8

93.7

93.3

93.5

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

70-130

70-130

70-130

-

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3971746

R3971991

Batch

Batch

MS

LCS

WG2722307-4

WG2723336-2

L2059920-7
Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

94.0

N/A

N/A

91.6

92.6

100.3

98.1

90.5

92.4

N/A

N/A

91.9

96.0

95.7

98.3

97.0

95.2

96.0

92.5

93.4

91.6

93.6

88.4

94.2

88.5

82.4

91.0

92.2

90.6

93.7

91.2

95.0

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

26-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 7 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3971991Batch
LCS

MB

WG2723336-2

WG2723336-1 NP

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

87.0

95.0

92.8

91.3

98.4

96.8

93.2

89.7

91.2

93.7

93.9

91.2

93.9

91.7

88.5

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
Page 8 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R3971991

R3973259

R3971772

Batch

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MS

WG2723336-1

WG2725017-11

WG2725017-10

WG2725017-14

WG2725017-13

WG2725017-9

WG2725017-12

WG2723311-7

WG2723311-6

WG2723311-5

WG2723311-8

NP

L2059920-7

L2059920-7

L2059920-2

L2059920-2

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0266

102.2

100.7

<0.0050

<0.0050

105.4

<0.0010

100.3

<0.0010

105.0

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

0.8

N/A

20

20

85-115

85-115

75-125

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.005

0.005

0.001

RPD-NA

0.0264

<0.0010
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Quality Control Report
Page 9 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

Water

Water

Water

Water

Water

R3971772

R3972482

R3973226

R3970647

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

LCS

WG2723311-7

WG2723311-6

WG2723311-5

WG2723311-8

WG2723747-5

WG2724576-14

WG2724576-16

WG2724576-18

WG2724576-2

WG2724576-1

WG2724576-13

WG2724576-15

WG2724576-17

WG2722525-14

WG2722525-17

L2059920-2

L2059920-2

CL-ORP

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

<0.0050

99.6

<0.0050

101.9

213

103.8

103.4

105.4

103.0

<0.0010

<0.0010

<0.0010

<0.0010

6.90

6.97

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

27-FEB-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

25-FEB-18

25-FEB-18

N/A 20

90-110

75-125

210-230

80-120

80-120

80-120

80-120

6.9-7.1

6.9-7.1

mg/L

%

mg/L

%

mV

%

%

%

%

mg/L

mg/L

mg/L

mg/L

pH

pH

0.005

0.001

0.001

0.001

0.001

RPD-NA<0.0050
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Quality Control Report
Page 10 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TEH-BC-VA-CL

Water

Water

Water

Water

R3968819

R3971772

R3973240

Batch

Batch

Batch

DUP

LCS

LCS

LCS

MB

MB

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

WG2721789-3

WG2721789-10

WG2721789-2

WG2721789-6

WG2721789-1

WG2721789-5

WG2721789-9

WG2721789-4

WG2723311-7

WG2723311-6

WG2723311-5

WG2723311-8

WG2723865-3

WG2723865-2

WG2723865-1

L2059920-7

L2059920-7

L2059920-2

L2059920-2

L2059920-1

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

<0.0010

94.8

94.8

92.2

<0.0010

<0.0010

<0.0010

94.0

<0.30

100.3

<0.30

103.9

283

104.3

<10

24-FEB-18

24-FEB-18

24-FEB-18

24-FEB-18

24-FEB-18

24-FEB-18

24-FEB-18

24-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

28-FEB-18

28-FEB-18

28-FEB-18

N/A

N/A

1.1

20

20

20

80-120

80-120

80-120

70-130

90-110

75-125

85-115

mg/L

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.001

0.001

0.3

10

RPD-NA

RPD-NA

<0.0010

<0.30

286
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Quality Control Report
Page 11 ofReport Date: 04-FEB-19Workorder: L2059920

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R3972999

R3972999

R3972178

R3972485

R3968797

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2724341-2

WG2724341-1

WG2724341-2

WG2724341-1

WG2723122-2

WG2723122-1

WG2723754-2

WG2723754-1

WG2721517-11

WG2721517-8

WG2721517-10

WG2721517-7

EPH10-19

EPH19-32

EPH10-19

EPH19-32

TEH (C10-C30)

TEH (C10-C30)

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

102.8

107.7

<0.25

<0.25

103.2

<0.25

106.9

<0.050

100.4

<1.0

95.5

97.5

<0.10

<0.10

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

27-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

23-FEB-18

50-150

50-150

50-150

75-125

85-115

85-115

85-115

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

0.25

0.25

0.25

0.05

1

0.1

0.1
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Quality Control Report
Page 12 ofReport Date: 04-FEB-19Workorder: L2059920

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



Quality Control Report
Page 13 ofReport Date: 04-FEB-19Workorder: L2059920

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7

21-FEB-18 14:40
21-FEB-18 14:45
21-FEB-18 14:50
21-FEB-18 14:35
21-FEB-18 11:40
21-FEB-18 12:40
21-FEB-18 09:30

25-FEB-18 11:00
25-FEB-18 11:00
25-FEB-18 11:00
25-FEB-18 11:00
25-FEB-18 11:00
25-FEB-18 11:00
25-FEB-18 11:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25

92
92
92
92
95
94
97

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2059920 were received on 22-FEB-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

09-MAR-18
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Version:

Certificate of Analysis
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04-FEB-19 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2065995 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

6

WATER

WG WG
08-MAR-18 08-MAR-18

EV_MCGWS_WG_
2018-03-08_NP

EV_MCGWD_WG_
2018-03-08_NP

L2065995-1 L2065995-2

13:00 14:25

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

<5.0 <5.0

792 533

366 239

8.12 8.41

315 240

5.8 34.0

513 321

22.3 25.8

4.2 <1.0

250 221

<1.0 12.0

<1.0 <1.0

250 233

0.126 0.0142

0.206 0.077

40.8 6.49

0.259 0.873

102 98.7

<0.0050 0.102

<0.0010 0.0045

0.121 0.219

0.121 0.326

<0.0010 <0.0010

0.0039 0.0433

109 47.1

8.43 5.87

8.61 5.80

1.1 -0.7

1.59 1.91

1.17 2.38

LAB LAB

FIELD FIELD

<0.0030 <0.0030

<0.00010 0.00025

0.00124 0.00068

0.0240 0.0829

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC

RRV



04-FEB-19 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2065995 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

6

WATER

WG WG
08-MAR-18 08-MAR-18

EV_MCGWS_WG_
2018-03-08_NP

EV_MCGWD_WG_
2018-03-08_NP

L2065995-1 L2065995-2

13:00 14:25

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.020 <0.020

<0.000050 <0.000050

0.023 0.063

<0.0050 0.0503

91.7 52.6

<0.00010 <0.00010

<0.10 0.84

<0.00050 0.00364

1.90 <0.010

<0.000050 <0.000050

0.0238 0.0087

33.3 26.0

0.114 0.388

<0.00050 <0.00050

0.00313 0.0118

0.00057 0.0159

1.69 1.66

<0.050 0.189

4.93 4.91

<0.000010 <0.000010

26.1 22.3

0.291 0.506

<0.000010 0.000074

<0.00010 0.00010

<0.010 <0.010

0.00188 0.00244

<0.00050 <0.00050

<0.0030 0.0284

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS

Description Qualifier      

Description       Qualifier      

04-FEB-19 17:49 (MT)

L2065995 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2065995-1, -2
L2065995-1, -2
L2065995-1, -2
L2065995-1, -2
L2065995-1, -2
L2065995-1, -2
L2065995-1, -2

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Ammonia as N

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

6



Reference Information 04-FEB-19 17:49 (MT)

L2065995 CONTD....

5PAGE of

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from  Method 1631 Rev. E. by the United States Environmental Protection Agency 
(EPA).  The procedure may involve preliminary sample treatment by filtration (APHA 3030B) and involves a cold-oxidation of the acidified sample using
bromine monochloride prior to a purge and trap concentration step and final  reduction of the sample with stannous chloride.  Instrumental analysis is 
by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030 B / EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

Version: FINAL REV. 2
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SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180308Q1GW

Version: FINAL REV. 2

6



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

R3985854

R3986687

R3987321

R3987671

R3983452

R3986613

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

MS

LCS

MB

LCS

MB

WG2732986-18

WG2732986-17

WG2732986-16

WG2733995-12

WG2733995-11

WG2733995-10

WG2732702-2

WG2732702-1

WG2732702-3

WG2732702-4

WG2730911-10

WG2730911-9

WG2733918-2

WG2733918-1

WG2733918-4

L2065995-2

L2065995-1

NP

L2065995-1

L2065995-2

L2065995-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

<1.0

103.7

1.5

258

103.6

<1.0

110.7

<0.000020

<0.000020

93.1

99.6

<0.050

98.0

<0.50

14-MAR-18

14-MAR-18

14-MAR-18

15-MAR-18

15-MAR-18

15-MAR-18

17-MAR-18

17-MAR-18

18-MAR-18

18-MAR-18

09-MAR-18

09-MAR-18

15-MAR-18

15-MAR-18

N/A

3.2

N/A

20

20

20

85-115

85-115

80-120

70-130

85-115

80-120

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

%

mg/L

%

mg/L

2

1

0.00002

0.05

0.5

RPD-NA

RPD-NA

<1.0

250

<0.000020
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Quality Control Report
Page 2 ofReport Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

Water

R3986613

R3986613

R3983452

R3982207

R3986687

Batch

Batch

Batch

Batch

Batch

MS

LCS

MB

MS

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

WG2733918-4

WG2733918-2

WG2733918-1

WG2733918-4

WG2730911-10

WG2730911-9

WG2730497-3

WG2730497-2

WG2730497-1

WG2733995-12

WG2733995-11

WG2733995-10

L2065995-1

L2065995-1

L2065995-1

L2065995-1

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

102.9

95.7

<0.50

109.5

99.2

<0.50

<5.0

100.7

<5.0

800

102.7

<2.0

15-MAR-18

15-MAR-18

15-MAR-18

15-MAR-18

09-MAR-18

09-MAR-18

11-MAR-18

11-MAR-18

11-MAR-18

15-MAR-18

15-MAR-18

15-MAR-18

N/A

1.0

20

10

70-130

80-120

70-130

90-110

85-115

90-110

%

%

mg/L

%

%

mg/L

CU

%

CU

uS/cm

%

uS/cm

0.5

0.5

5

2

RPD-NA<5.0

792

11



Quality Control Report
Page 3 ofReport Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R3983452

R3986970

R3987321

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

WG2730911-10

WG2730911-9

WG2733534-3

WG2733534-2

WG2734201-2

WG2733534-1

WG2734201-1

WG2733534-5

WG2732702-2

L2065995-2

LF

L2065995-1

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

98.1

<0.020

<0.00050

104.0

104.0

<0.00050

<0.00050

92.9

106.8

102.8

104.7

113.3

101.3

100.2

105.6

107.7

107.3

104.8

105.2

104.4

103.1

105.0

108.1

107.2

09-MAR-18

09-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

N/A 20

90-110

80-120

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

ug/L

%

%

ug/L

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.0005

0.0005

RPD-NA<0.00050
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Quality Control Report
Page 4 ofReport Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3987321Batch
LCS

MB

WG2732702-2

WG2732702-1 NP

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

106.9

106.6

102.9

99.0

109.4

103.1

110.1

108.6

100.6

104.3

104.7

107.4

105.8

102.5

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 5 ofReport Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3987321

R3987671

Batch

Batch

MB

DUP

WG2732702-1

WG2732702-3

NP

L2065995-1

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

<0.00010

0.00129

0.0250

<0.000050

0.025

<0.0000050

99.4

<0.00010

<0.00010

<0.00050

1.89

<0.000050

0.0256

33.0

0.115

0.00330

0.00058

1.69

<0.000050

4.87

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

17-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

N/A

N/A

3.8

3.9

N/A

8.0

N/A

8.0

N/A

N/A

N/A

0.8

N/A

7.4

0.9

0.9

5.3

1.6

0.0

N/A

1.2

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00124

0.0240

<0.000050

0.023

<0.0000050

91.7

<0.00010

<0.00010

<0.00050

1.90

<0.000050

0.0238

33.3

0.114

0.00313

0.00057

1.69

<0.000050

4.93
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Quality Control Report
Page 6 ofReport Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3987671Batch
DUP

MS

WG2732702-3

WG2732702-4

L2065995-1

L2065995-2

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

<0.000010

26.0

0.304

<0.000010

<0.00010

<0.010

0.00193

<0.00050

<0.0030

96.2

102.9

94.9

N/A

72.6

92.9

95.3

N/A

92.0

90.6

89.7

93.6

90.8

88.7

N/A

N/A

100.0

89.0

91.6

99.1

90.2

92.1

N/A

N/A

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

N/A

0.2

4.3

N/A

N/A

N/A

2.9

N/A

N/A

20

20

20

20

20

20

20

20

20

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000010

26.1

0.291

<0.000010

<0.00010

<0.010

0.00188

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Water

Water

Water

Water

Water

Water

R3987671

R3986273

R3983452

R3983452

R3987011

Batch

Batch

Batch

Batch

Batch

MS

LCS

LCS

MB

MB

LCS

MB

LCS

MB

CRM

WG2732702-4

WG2733507-10

WG2733507-14

WG2733507-13

WG2733507-9

WG2730911-10

WG2730911-9

WG2730911-10

WG2730911-9

WG2733546-1

L2065995-2

CL-ORP

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

93.8

98.5

97.7

101.6

95.1

88.2

104.5

102.0

<0.0050

<0.0050

103.9

<0.0010

100.5

<0.0050

225

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

18-MAR-18

15-MAR-18

15-MAR-18

15-MAR-18

15-MAR-18

09-MAR-18

09-MAR-18

09-MAR-18

09-MAR-18

15-MAR-18

70-130

70-130

70-130

70-130

70-130

70-130

85-115

85-115

90-110

90-110

210-230

%

%

%

%

%

%

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mV

0.005

0.005

0.001

0.005

11



Quality Control Report
Page 8 ofReport Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

Water

Water

Water

Water

R3986924

R3986687

R3981918

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

DUP

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

WG2733859-10

WG2733859-12

WG2733859-2

WG2733859-1

WG2733859-11

WG2733859-9

WG2733995-12

WG2733995-11

WG2730245-10

WG2730245-14

WG2730245-2

WG2730245-6

WG2730245-1

WG2730245-13

WG2730245-5

WG2730245-9

L2065995-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

97.6

99.0

98.2

<0.0010

<0.0010

<0.0010

8.13

6.99

96.8

97.0

96.6

98.0

<0.0010

<0.0010

<0.0010

<0.0010

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18

15-MAR-18

15-MAR-18

10-MAR-18

10-MAR-18

10-MAR-18

10-MAR-18

10-MAR-18

10-MAR-18

10-MAR-18

10-MAR-18

0.01 0.2

80-120

80-120

80-120

6.9-7.1

80-120

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

pH

pH

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.001

0.001

0.001

0.001

0.001

0.001

0.001

J8.12
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Quality Control Report
Page 9 ofReport Date: 04-FEB-19Workorder: L2065995

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R3983452

R3986120

R3986808

R3986882

R3982030

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2730911-10

WG2730911-9

WG2732175-8

WG2732175-7

WG2732288-10

WG2732288-9

WG2733539-2

WG2733539-1

WG2730413-5

WG2730413-4

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

100.5

<0.30

98.7

<10

87.6

<0.050

88.0

<1.0

97.5

<0.10

09-MAR-18

09-MAR-18

14-MAR-18

14-MAR-18

16-MAR-18

16-MAR-18

15-MAR-18

15-MAR-18

10-MAR-18

10-MAR-18

90-110

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.3

10

0.05

1

0.1

11



Quality Control Report
Page 10 ofReport Date: 04-FEB-19Workorder: L2065995

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 04-FEB-19Workorder: L2065995

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

08-MAR-18 13:00
08-MAR-18 14:25

15-MAR-18 12:00
15-MAR-18 12:00

0.25
0.25

167
166

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2065995 were received on 09-MAR-18 08:55.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088750 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
02-MAY-18 02-MAY-18 02-MAY-18

EV_WH50GW_WG
_2018-05_NP

EV_RCSGW_WG_
2018-05_NP

EV_BRGW_WG_2
018-05-02_NP

L2088750-1 L2088750-2 L2088750-3

14:00 13:25 12:45

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

<5.0 <5.0 <5.0

472 2330 1110

259 1640 672

8.45 8.46 8.32

314 369 313

3.2 1.2 1.2

288 2150 808

4.27 0.11 0.32

<1.0 <1.0 <1.0

143 247 222

8.4 24.6 5.0

<1.0 <1.0 <1.0

151 271 227

0.0104 0.0083 0.0098

<0.050 <0.25 <0.25

3.41 15.8 31.1

0.147 0.20 0.18

105 96.6 102

1.29 37.6 4.54

0.0011 0.0158 0.0458

0.128 0.578 0.192

1.42 38.2 4.78

0.0041 <0.0010 <0.0010

0.0073 <0.0010 0.0028

90.6 1240 379

5.10 34.4 13.6

5.36 33.2 13.9

2.5 -1.7 1.0

1.05 1.68 0.76

1.08 1.69 0.74

FIELD FIELD FIELD

FIELD FIELD FIELD

<0.0030 <0.0030 <0.0030

0.00016 0.00043 <0.00010

0.00010 <0.00020 <0.00010

0.101 0.0411 0.0728

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

RRV

DLHC DLHC

DLA



11-MAY-18 14:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088750 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
02-MAY-18 02-MAY-18 02-MAY-18

EV_WH50GW_WG
_2018-05_NP

EV_RCSGW_WG_
2018-05_NP

EV_BRGW_WG_2
018-05-02_NP

L2088750-1 L2088750-2 L2088750-3

14:00 13:25 12:45

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.020 <0.040 <0.020

<0.000050 <0.00010 <0.000050

0.010 <0.020 0.034

0.0218 0.501 0.0540

64.0 355 172

0.00013 <0.00020 0.00010

<0.10 <0.20 <0.10

0.00502 0.575 <0.00050

0.028 0.024 0.014

<0.000050 0.00114 <0.000050

0.0090 0.0674 0.0492

24.1 183 58.9

0.00439 0.00824 0.00148

<0.0000050 <0.0000050 <0.0000050

0.00116 0.00143 0.000622

<0.00050 0.0163 0.00260

0.808 3.39 2.28

11.0 229 21.4

2.20 4.67 3.44

<0.000010 <0.000020 <0.000010

3.71 7.06 9.86

0.149 0.421 0.361

<0.000010 <0.000020 <0.000010

<0.00010 <0.00020 <0.00010

<0.010 <0.010 <0.010

0.00112 0.00698 0.00158

<0.00050 <0.0010 <0.00050

0.0081 0.943 0.0034

Dissolved Metals
DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA



Reference Information

DLA

DLHC

MB-LOR

MS-B

RRV

Detection Limit adjusted for required dilution

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

11-MAY-18 14:10 (MT)

L2088750 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2088750-1, -2, -3
L2088750-1, -2, -3
L2088750-1, -2, -3
L2088750-1, -2, -3
L2088750-1, -2, -3
L2088750-1, -2, -3

Acidity (as CaCO3)
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 11-MAY-18 14:10 (MT)

L2088750 CONTD....

5PAGE of

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-TD-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total Dissolved P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorous is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

Version: FINAL   
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TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180502Q2GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 11-MAY-18Workorder: L2088750

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4037712

R4034991

R4039325

R4040094

R4040089

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2767019-17

WG2767019-16

WG2766181-18

WG2766181-17

WG2766181-16

WG2766816-2

WG2766816-1

WG2769440-10

WG2769440-9

WG2769160-3

WG2769160-2

WG2769160-1

WG2769160-4

L2088750-1

NP

L2088750-3

L2088750-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

101.6

2.0

157

101.5

<1.0

96.7

<0.000020

100.7

<0.050

0.87

87.9

<0.50

105.9

07-MAY-18

07-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

09-MAY-18

09-MAY-18

05-MAY-18

05-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

3.6

14

20

20

85-115

85-115

80-120

85-115

80-120

70-130

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

MB-LOR 2

1

0.00002

0.05

0.5

151

0.76
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Quality Control Report
Page 2 ofReport Date: 11-MAY-18Workorder: L2088750

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4040089

R4040094

R4033231

R4034991

R4040094

R4038106

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

WG2769160-2

WG2769160-1

WG2769440-10

WG2769440-9

WG2764312-2

WG2764312-1

WG2766181-18

WG2766181-17

WG2766181-16

WG2769440-10

WG2769440-9

WG2766899-7

WG2766899-6

WG2766899-5

L2088750-1

L2088750-2

NP

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

88.2

<0.50

101.4

<0.50

105.8

<5.0

472

101.8

<2.0

105.4

<0.020

<0.0000050

100.1

09-MAY-18

09-MAY-18

05-MAY-18

05-MAY-18

03-MAY-18

03-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

08-MAY-18

08-MAY-18

0.0

N/A

10

20

80-120

90-110

85-115

90-110

90-110

80-120

%

mg/L

%

mg/L

%

CU

uS/cm

%

uS/cm

%

mg/L

mg/L

%

0.5

0.5

5

2

0.02

RPD-NA

472

<0.0000050
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Quality Control Report
Page 3 ofReport Date: 11-MAY-18Workorder: L2088750

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4038106

R4039325

Batch

Batch

MB

MS

LCS

WG2766899-5

WG2766899-8

WG2766816-2

NP

L2088750-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

<0.0000050

89.1

107.6

109.8

102.6

107.7

96.3

92.7

106.2

98.4

105.5

105.6

106.3

102.2

100.9

98.5

107.1

98.5

100.6

105.1

106.4

104.9

105.3

110.7

104.5

107.7

99.4

105.5

97.4

92.8

08-MAY-18

08-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005
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Quality Control Report
Page 4 ofReport Date: 11-MAY-18Workorder: L2088750

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

Water

Water

R4039325Batch
LCS

MB

WG2766816-2

WG2766816-1 NP

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

109.8

99.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 11-MAY-18Workorder: L2088750

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-TD-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

Water

Water

Water

Water

Water

Water

Water

R4039840

R4040094

R4040094

R4040153

R4040181

R4034991

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

LCS

MB

DUP

LCS

WG2769343-2

WG2769343-1

WG2769440-10

WG2769440-9

WG2769440-10

WG2769440-9

WG2769057-7

WG2769057-8

WG2768998-2

WG2768998-1

WG2766181-18

WG2766181-17

CL-ORP

CL-ORP

L2088750-1

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

pH

105.2

<0.0050

106.7

<0.0010

101.4

<0.0050

217

225

107.8

<0.0010

8.48

7.07

10-MAY-18

10-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

05-MAY-18

05-MAY-18

0.03 0.2

85-115

90-110

90-110

210-230

210-230

80-120

6.9-7.1

%

mg/L

%

mg/L

%

mg/L

mV

mV

%

mg/L

pH

pH

0.005

0.001

0.005

0.001

J8.45
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Quality Control Report
Page 6 ofReport Date: 11-MAY-18Workorder: L2088750

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4033561

R4040094

R4039069

Batch

Batch

Batch

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG2764950-10

WG2764950-14

WG2764950-2

WG2764950-6

WG2764950-1

WG2764950-13

WG2764950-5

WG2764950-9

WG2769440-10

WG2769440-9

WG2766922-15

WG2766922-11

WG2766922-14

WG2766922-10

WG2766922-13

L2088750-3

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

96.0

97.4

95.2

97.4

<0.0010

<0.0010

<0.0010

<0.0010

102.5

<0.30

814

97.4

94.2

<10

<10

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

05-MAY-18

05-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

0.8 20

80-120

80-120

80-120

80-120

90-110

85-115

85-115

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

0.001

0.001

0.001

0.001

0.3

10

10

808
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Quality Control Report
Page 7 ofReport Date: 11-MAY-18Workorder: L2088750

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4038807

R4039086

R4033867

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2768323-14

WG2768323-13

WG2767683-8

WG2767683-7

WG2764965-2

WG2764965-5

WG2764965-1

WG2764965-4

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

94.3

<0.050

93.3

<1.0

99.5

99.0

<0.10

<0.10

09-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

%

NTU

NTU

0.05

1

0.1

0.1
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Quality Control Report
Page 8 ofReport Date: 11-MAY-18Workorder: L2088750

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 9 ofReport Date: 11-MAY-18Workorder: L2088750

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

02-MAY-18 14:00
02-MAY-18 13:25
02-MAY-18 12:45

05-MAY-18 09:00
05-MAY-18 09:00
05-MAY-18 09:00

0.25
0.25
0.25

67
68
68

pH
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2088750 were received on 03-MAY-18 08:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2092752 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG
09-MAY-18

EV_BCGW_WG_2
018-05_NP

L2092752-1

14:00

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0

990

546

8.24

347

7.7

740

2.18

<1.0

204

<1.0

<1.0

204

<0.0050

<0.050

9.14

0.154

103

7.46

<0.0010

0.439

7.90

0.0041

0.0042

0.0108

289

10.9

11.2

1.4

1.07

1.06

FIELD

FIELD

<0.0030

0.00013

0.00015

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC

TKNI

RRV

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2092752 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG
09-MAY-18

EV_BCGW_WG_2
018-05_NP

L2092752-1

14:00

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.0449

<0.020

<0.000050

0.015

0.0504

131

0.00018

<0.10

0.00091

<0.010

<0.000050

0.0317

53.0

<0.00010

<0.0000050

0.000943

0.00074

1.32

39.0

3.01

<0.000010

5.60

0.232

0.000015

<0.00010

<0.010

0.00169

<0.00050

0.0021

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

18-MAY-18 19:41 (MT)

L2092752 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

Electrical Conductivity (EC)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

APHA 2510B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2092752-1
L2092752-1
L2092752-1
L2092752-1
L2092752-1

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

P-TD-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

Total Dissolved P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorous is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

Version: FINAL   
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SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180509Q2GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 18-MAY-18Workorder: L2092752

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Water

Water

Water

Water

Water

Water

Water

R4047034

R4047138

R4041541

R4047057

R4047057

R4041541

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2774591-15

WG2774591-14

WG2774591-13

WG2772208-2

WG2772208-1

WG2771267-2

WG2771267-1

WG2774776-2

WG2774776-1

WG2774776-2

WG2774776-1

WG2771267-2

WG2771267-1

L2092752-1

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

<1.0

103.1

1.9

97.6

<0.000020

97.8

<0.050

83.4

<0.50

89.4

<0.50

98.2

<0.50

16-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

12-MAY-18

12-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

12-MAY-18

12-MAY-18

N/A 20

85-115

80-120

85-115

80-120

80-120

90-110

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

0.00002

0.05

0.5

0.5

0.5

RPD-NA<1.0
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Quality Control Report
Page 2 ofReport Date: 18-MAY-18Workorder: L2092752

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

COLOUR-TRUE-CL

F-IC-N-CL

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4041196

R4041541

R4044430

R4046063

R4047138

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

MS

LCS

WG2770177-3

WG2770177-2

WG2770177-1

WG2771267-2

WG2771267-1

WG2772402-2

WG2772402-1

WG2772402-4

WG2772208-2

L2092752-1

NP

L2092752-1

Colour, True

Colour, True

Colour, True

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

<5.0

104.4

<5.0

103.6

<0.020

99.97

<0.0000050

98.3

101.2

94.2

99.7

99.7

95.6

89.2

98.5

97.9

91.8

98.4

96.5

96.3

11-MAY-18

11-MAY-18

11-MAY-18

12-MAY-18

12-MAY-18

15-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

N/A 20

85-115

90-110

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

CU

%

CU

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

5

0.02

0.000005

RPD-NA<5.0
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Quality Control Report
Page 3 ofReport Date: 18-MAY-18Workorder: L2092752

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4047138Batch
LCS

MB

WG2772208-2

WG2772208-1 NP

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

96.6

92.6

99.6

99.7

95.6

98.8

101.1

96.5

98.5

95.8

104.6

93.9

97.0

94.6

90.7

97.1

100.5

94.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

9



Quality Control Report
Page 4 ofReport Date: 18-MAY-18Workorder: L2092752

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4047138

R4046049

R4041541

R4041541

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG2772208-1

WG2773952-16

WG2773952-15

WG2771267-2

WG2771267-1

WG2771267-2

WG2771267-1

NP
Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.4

<0.0050

102.3

<0.0010

98.1

<0.0050

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

16-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.005

0.001

0.005
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Quality Control Report
Page 5 ofReport Date: 18-MAY-18Workorder: L2092752

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-ED

P-TD-L-COL-ED

PO4-DO-L-COL-ED

Water

Water

Water

Water

R4047112

R4048091

R4048091

Batch

Batch

Batch

CRM

CRM

DUP

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MS

DUP

LCS

MB

MS

WG2775297-4

WG2775297-5

WG2775861-11

WG2775861-14

WG2775861-16

WG2775861-18

WG2775861-2

WG2775861-1

WG2775861-13

WG2775861-15

WG2775861-17

WG2775861-12

WG2775861-11

WG2775861-2

WG2775861-1

WG2775861-12

CL-ORP

CL-ORP

L2092752-1

L2092752-1

L2092752-1

L2092752-1

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

223

222

0.0105

102.4

100.4

100.6

107.0

<0.0010

<0.0010

<0.0010

<0.0010

105.4

0.0040

107.0

<0.0010

99.7

17-MAY-18

17-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

2.8

4.9

20

20

210-230

210-230

80-120

80-120

80-120

80-120

70-130

80-120

70-130

mV

mV

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

0.001

0.001

0.001

0.001

0.001

0.0108

0.0042
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Quality Control Report
Page 6 ofReport Date: 18-MAY-18Workorder: L2092752

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

R4041338

R4041541

R4045893

R4046709

Batch

Batch

Batch

Batch

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2770922-10

WG2770922-14

WG2770922-2

WG2770922-6

WG2770922-1

WG2770922-13

WG2770922-5

WG2770922-9

WG2771267-2

WG2771267-1

WG2772489-8

WG2772489-7

WG2774823-8

WG2774823-5

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

98.8

98.8

99.6

97.2

<0.0010

<0.0010

<0.0010

<0.0010

97.7

<0.30

97.1

<10

99.6

<0.050

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

15-MAY-18

15-MAY-18

16-MAY-18

16-MAY-18

80-120

80-120

80-120

80-120

90-110

85-115

75-125

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.001

0.001

0.001

0.3

10

0.05
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Quality Control Report
Page 7 ofReport Date: 18-MAY-18Workorder: L2092752

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4045879

R4041282

Batch

Batch

LCS

MB

LCS

MB

WG2773166-8

WG2773166-7

WG2770444-11

WG2770444-10

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

95.3

<1.0

99.5

<0.10

15-MAY-18

15-MAY-18

11-MAY-18

11-MAY-18

85-115

85-115

%

mg/L

%

NTU

1

0.1
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Quality Control Report
Page 8 ofReport Date: 18-MAY-18Workorder: L2092752

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

9



Quality Control Report
Page 9 ofReport Date: 18-MAY-18Workorder: L2092752

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1 09-MAY-18 14:00 15-MAY-18 13:00 0.25 143
pH

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2092752 were received on 10-MAY-18 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

9
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24-MAY-18 12:39 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093281 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG WG WG
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

EV_MCGWS_WG_
2018-05_NP

EV_MCGWD_WG_
2018-05_NP

EV_LSGW_WG_20
18-05_NP

EV_ECGW_WG_2
018-05_NP

L2093281-1 L2093281-2 L2093281-3 L2093281-4

11:45 13:10 15:10 09:15

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0 <5.0 <5.0 <5.0

819 595 951 394

391 243 563 157

7.98 8.40 8.36 8.36

328 233 247 265

6.7 599 6.7 233

516 377 577 261

29.5 410 22.1 179

6.0 <1.0 8.6 <1.0

266 245 493 188

<1.0 13.6 18.2 5.8

<1.0 <1.0 <1.0 <1.0

266 259 512 194

0.143 0.126 0.157 0.111

0.158 <0.050 0.050 <0.050

38.4 3.24 8.00 0.57

0.385 1.13 0.251 0.840

103 94.7 98.0 94.2

<0.0050 0.0671 <0.0050 0.147

0.0016 0.0054 0.0013 0.0101

0.316 0.634 0.315 0.314

0.318 0.707 0.316 0.471

<0.0010 0.0092 <0.0010 0.0130

0.0022 0.0093 0.0298 0.0174

0.0039 0.583 0.0431 0.189

134 85.1 78.1 24.9

9.21 7.09 12.1 4.47

9.45 6.72 11.8 4.21

1.3 -2.7 -1.0 -3.0

1.30 1.32 3.39 0.85

1.24 <2.5 3.20 <2.5

LAB LAB FIELD FIELD

FIELD FIELD FIELD FIELD

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 0.00016 <0.00010 <0.00010

0.00150 0.00055 0.00147 0.00032

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC

DLHC DLHC DLHC DLHC

DLHC DLHC

DLM DLM



24-MAY-18 12:39 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093281 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG WG WG
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

EV_MCGWS_WG_
2018-05_NP

EV_MCGWD_WG_
2018-05_NP

EV_LSGW_WG_20
18-05_NP

EV_ECGW_WG_2
018-05_NP

L2093281-1 L2093281-2 L2093281-3 L2093281-4

11:45 13:10 15:10 09:15

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.0258 0.0702 0.151 0.0494

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.025 0.068 0.038 0.103

<0.0050 0.0434 0.0062 0.0365

100 53.7 107 36.0

<0.00010 <0.00010 <0.00010 <0.00010

0.12 0.41 0.88 0.24

0.00071 0.00183 <0.00050 0.00472

2.09 <0.010 1.87 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0254 0.0103 0.0649 0.0117

34.0 26.3 72.2 16.4

0.124 0.303 1.02 0.146

<0.0000050 <0.0000050

<0.00050 <0.00050

0.00345 0.0165 0.00281 0.0141

0.00091 0.00675 0.00396 0.00130

1.68 1.51 3.49 0.935

<0.050 0.263 0.075 0.089

4.83 4.89 3.90 4.35

<0.000010 <0.000010 <0.000010 <0.000010

33.9 41.7 8.36 23.9

0.290 0.486 0.463 0.425

<0.000010 0.000075 0.000032 0.000021

<0.00010 <0.00010 <0.00010 0.00037

<0.010 <0.010 <0.010 <0.010

0.00218 0.00373 0.00226 0.00125

<0.00050 <0.00050 <0.00050 <0.00050

0.0057 0.0053 0.0019 0.0090

Dissolved Metals



Reference Information

DLHC

DLM

MB-LOR

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

24-MAY-18 12:39 (MT)

L2093281 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2093281-1, -2
L2093281-3, -4
L2093281-1, -2
L2093281-3, -4
L2093281-1, -2
L2093281-3, -4
L2093281-1, -2
L2093281-1, -2
L2093281-3, -4
L2093281-1, -2
L2093281-1, -2, -3, -4

Aluminum (Al)-Dissolved
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Ammonia as N

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-D-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

P-TD-L-COL-ED

Colour (True) by Spectrometer

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Diss. Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

Total Dissolved P in Water by Colour

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from  Method 1631 Rev. E. by the United States Environmental Protection Agency 
(EPA).  The procedure may involve preliminary sample treatment by filtration (APHA 3030B) and involves a cold-oxidation of the acidified sample using
bromine monochloride prior to a purge and trap concentration step and final  reduction of the sample with stannous chloride.  Instrumental analysis is 
by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2120 Color

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030 B / EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

Version: FINAL   
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PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorous is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

20180510Q2GW

Version: FINAL   
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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.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

R4047034

R4047087

R4047067

R4048907

R4046057

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2774591-17

WG2774591-20

WG2774591-16

WG2774591-19

WG2775270-29

WG2775270-28

WG2772590-14

WG2772590-13

WG2773267-2

WG2773267-1

WG2773990-11

WG2773990-10

WG2773990-9

WG2773990-12

NP

NP

L2093281-4

L2093281-4

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

104.5

105.0

1.5

2.0

101.2

<1.0

97.4

<0.000020

99.3

<0.000020

<0.050

99.1

<0.050

95.2

16-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

19-MAY-18

19-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

N/A 20

85-115

85-115

85-115

80-120

80-120

85-115

75-125

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

0.00002

0.00002

0.05

RPD-NA<0.050
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Quality Control Report
Page 2 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

R4048192

R4048192

R4046057

R4041196

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG2776555-3

WG2776555-2

WG2776555-1

WG2776555-4

WG2776555-3

WG2776555-2

WG2776555-1

WG2776555-4

WG2773990-11

WG2773990-10

WG2773990-9

WG2773990-12

WG2770177-2

WG2770177-1

L2093281-3

L2093281-3

L2093281-3

L2093281-3

L2093281-4

L2093281-4

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

3.66

101.8

<0.50

97.9

2.95

103.1

<0.50

112.1

0.58

102.4

<0.50

91.7

104.4

<5.0

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

11-MAY-18

11-MAY-18

7.7

8.1

0.2

20

20

20

80-120

70-130

80-120

70-130

90-110

75-125

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

CU

0.5

0.5

0.5

5

3.39

3.20

0.57
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Quality Control Report
Page 3 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-D-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4047087

R4046057

R4044430

R4046063

R4051130

R4047067

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

WG2775270-29

WG2775270-28

WG2773990-11

WG2773990-10

WG2773990-9

WG2773990-12

WG2772402-10

WG2772402-9

WG2776680-2

WG2776680-1

WG2772590-14

L2093281-4

L2093281-4

NP

LF

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

109.1

<2.0

0.826

105.0

<0.020

90.0

99.7

<0.0000050

100.6

<0.00050

99.4

94.5

96.3

95.7

101.8

17-MAY-18

17-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

15-MAY-18

16-MAY-18

22-MAY-18

22-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

1.6 20

90-110

90-110

75-125

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

uS/cm

mg/L

%

mg/L

%

%

mg/L

%

ug/L

%

%

%

%

%

2

0.02

0.000005

0.0005

0.840
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Quality Control Report
Page 4 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4047067Batch
LCS

MB

WG2772590-14

WG2772590-13 NP

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

92.1

92.3

98.1

98.3

96.6

96.2

94.5

96.4

103.7

102.8

95.1

94.1

95.4

99.2

95.8

95.6

92.8

92.8

97.0

94.9

93.3

93.3

101.9

98.3

97.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05
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Quality Control Report
Page 5 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4047067

R4048907

Batch

Batch

MB

LCS

WG2772590-13

WG2773267-2

NP
Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.3

96.9

101.2

101.3

98.5

97.4

101.0

101.3

99.0

99.5

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048907Batch
LCS

MB

WG2773267-2

WG2773267-1 NP

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

99.0

100.7

101.2

96.7

101.2

104.1

96.2

101.0

102.6

99.7

102.0

94.2

103.8

98.7

100.0

97.3

99.7

101.8

100.1

92.7

0.0020

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR 0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005
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Quality Control Report
Page 7 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4048907

R4048807

R4046057

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

WG2773267-1

WG2777047-6

WG2777047-5

WG2773990-11

WG2773990-10

WG2773990-9

WG2773990-12

NP

L2093281-4

L2093281-4

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.0

<0.0050

0.0096

103.8

<0.0010

93.3

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

21-MAY-18

21-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

5.1 20

85-115

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.005

0.001

0.0101
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Quality Control Report
Page 8 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

P-TD-L-COL-ED

Water

Water

Water

Water

R4046057

R4049848

R4051047

R4054168

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

CRM

LCS

LCS

LCS

MB

MB

MB

LCS

LCS

MB

MB

WG2773990-11

WG2773990-10

WG2773990-9

WG2773990-12

WG2776341-7

WG2776341-8

WG2777519-10

WG2777519-12

WG2777519-2

WG2777519-1

WG2777519-11

WG2777519-9

WG2778484-2

WG2778484-6

WG2778484-1

WG2778484-5

L2093281-4

L2093281-4

CL-ORP

CL-ORP

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

0.148

99.2

<0.0050

94.0

224

218

99.0

98.8

98.6

<0.0010

<0.0010

<0.0010

102.4

103.6

<0.0010

<0.0010

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

18-MAY-18

18-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

0.5 20

90-110

75-125

210-230

210-230

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

mV

mV

%

%

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

0.005

0.001

0.001

0.001

0.001

0.001

0.147
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Quality Control Report
Page 9 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-TD-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

Water

Water

Water

Water

R4051047

R4054168

R4047087

R4041338

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

WG2777519-2

WG2777519-1

WG2778484-2

WG2778484-6

WG2778484-1

WG2778484-5

WG2775270-29

WG2770922-10

WG2770922-14

WG2770922-2

WG2770922-6

WG2770922-1

WG2770922-13

WG2770922-5

WG2770922-9

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

98.6

<0.0010

102.4

103.6

<0.0010

<0.0010

7.02

98.8

98.8

99.6

97.2

<0.0010

<0.0010

<0.0010

<0.0010

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

17-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

80-120

80-120

80-120

6.9-7.1

80-120

80-120

80-120

80-120

%

mg/L

%

%

mg/L

mg/L

pH

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.001

0.001

0.001

0.001

0.001

0.001

0.001
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Quality Control Report
Page 10 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4046057

R4046810

R4048021

R4048456

R4046807

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2773990-11

WG2773990-10

WG2773990-9

WG2773990-12

WG2773527-8

WG2773527-7

WG2776289-6

WG2776289-5

WG2776840-3

WG2776840-2

WG2776840-1

WG2776840-4

WG2774169-5

WG2774169-4

L2093281-4

L2093281-4

L2093281-1

L2093281-1

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

26.0

99.96

<0.30

95.5

101.0

<10

109.4

<0.050

0.317

112.7

<0.050

109.4

97.1

<1.0

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

16-MAY-18

16-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

16-MAY-18

16-MAY-18

4.2

0.3

20

20

90-110

75-125

85-115

75-125

75-125

70-130

85-115

mg/L

%

mg/L

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

0.3

10

0.05

0.05

1

24.9

0.316
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Quality Control Report
Page 11 ofReport Date: 24-MAY-18Workorder: L2093281

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4041471Batch
LCS

MB

WG2771092-2

WG2771092-1

Turbidity

Turbidity

99.5

<0.10

12-MAY-18

12-MAY-18

85-115%

NTU 0.1

13



Quality Control Report
Page 12 ofReport Date: 24-MAY-18Workorder: L2093281

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



Quality Control Report
Page 13 ofReport Date: 24-MAY-18Workorder: L2093281

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4

10-MAY-18 11:45
10-MAY-18 13:10
10-MAY-18 15:10
10-MAY-18 09:15

17-MAY-18 17:00
17-MAY-18 17:00
17-MAY-18 17:00
17-MAY-18 17:00

0.25
0.25
0.25
0.25

173
172
170
176

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2093281 were received on 11-MAY-18 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Version:

Certificate of Analysis
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30-MAY-18 10:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096222 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG
16-MAY-18 16-MAY-18

EV_ER1GWS_WG
_2018-05_NP

EV_ER1GWD_WG
_2018-05_NP

L2096222-1 L2096222-2

12:35 13:35

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0 <5.0

512 418

268 228

7.95 8.16

329 322

<1.0 567

379 293

0.12 195

3.2 1.8

209 225

<1.0 <1.0

<1.0 <1.0

209 225

<0.0050 0.0060

<0.050 <0.050

17.5 4.67

0.170 0.201

91.0 80.3

1.89 1.44

<0.0010 <0.0010

<0.20 0.75

1.89 2.18

<0.0010 0.0015

0.0018 0.0029

0.0022 0.917

77.7 54.4

6.43 5.87

5.84 4.71

-4.7 -10.9

<0.50 0.59

<0.50 3.12

FIELD FIELD

FIELD FIELD

<0.0030 0.0080

<0.00010 <0.00010

0.00011 0.00011

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

RRV

RRV

RRV



30-MAY-18 10:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096222 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG
16-MAY-18 16-MAY-18

EV_ER1GWS_WG
_2018-05_NP

EV_ER1GWD_WG
_2018-05_NP

L2096222-1 L2096222-2

12:35 13:35

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.128 0.0786

<0.020 <0.020

<0.000050 <0.000050

0.013 0.012

0.0184 <0.0050

74.5 59.5

0.00025 0.00072

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0076 0.0072

19.9 19.2

<0.00010 0.00253

<0.0000050 <0.0000050

0.000800 0.00145

<0.00050 0.00056

0.945 0.610

8.02 7.52

2.75 2.75

<0.000010 <0.000010

10.8 3.25

0.209 0.193

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000999 0.00148

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

MS-B

RRV

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

30-MAY-18 10:34 (MT)

L2096222 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-ED

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-ED

COLOUR-TRUE-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2096222-1
L2096222-1, -2
L2096222-1, -2
L2096222-1, -2
L2096222-1, -2
L2096222-1, -2
L2096222-1, -2
L2096222-2
L2096222-1, -2

Bromide (Br)
Chloride (Cl)
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Nitrate (as N)
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 30-MAY-18 10:34 (MT)
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EC-L-PCT-CL

F-IC-N-ED

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-ED

NO3-L-IC-N-ED

ORP-CL

P-T-L-COL-ED

P-TD-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-ED

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

Total Dissolved P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorous is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

Version: FINAL   

6



Reference Information 30-MAY-18 10:34 (MT)

L2096222 CONTD....

6PAGE of

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-F-CL

TSS-L-CL

TURBIDITY-CL

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen by Fluorescence

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180516Q2GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-ED

Water

Water

Water

Water

R4056385

R4056267

R4056443

R4048238

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

WG2781150-11

WG2781150-10

WG2780975-8

WG2780975-7

WG2776476-2

WG2776476-1

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

104.8

1.8

104.2

<1.0

97.1

<0.000020

101.4

102.5

105.0

104.9

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

25-MAY-18

25-MAY-18

24-MAY-18

24-MAY-18

25-MAY-18

25-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

85-115

85-115

80-120

85-115

85-115

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

2

1

0.00002

0.05

0.05

0.05

0.05

0.05
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Quality Control Report
Page 2 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-ED

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-ED

Water

Water

Water

Water

R4052949

R4055043

R4055043

R4048238

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

LCS

LCS

WG2776643-2

WG2776643-1

WG2779359-7

WG2779359-10

WG2779359-6

WG2779359-5

WG2779359-9

WG2779359-8

WG2779359-7

WG2779359-10

WG2779359-6

WG2779359-5

WG2779359-9

WG2779359-8

WG2775919-2

WG2775919-31

L2096222-1

L2096222-1

L2096222-1

L2096222-1

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

101.0

<0.050

<0.50

96.0

103.8

<0.50

<0.50

102.5

<0.50

102.4

98.6

<0.50

<0.50

102.0

101.7

103.6

19-MAY-18

19-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

18-MAY-18

18-MAY-18

N/A

N/A

20

20

85-115

80-120

80-120

70-130

80-120

80-120

70-130

90-110

90-110

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

%

0.05

0.5

0.5

0.5

0.5

RPD-NA

RPD-NA

<0.50

<0.50
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Quality Control Report
Page 3 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-ED

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-ED

Water

Water

Water

Water

R4048238

R4047175

R4056267

R4048238

Batch

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

WG2775919-33

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

WG2775334-2

WG2775334-1

WG2780975-8

WG2780975-7

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

103.5

103.7

103.7

<0.50

<0.50

<0.50

<0.50

<0.50

100.9

<5.0

102.0

<2.0

102.1

106.4

106.1

103.7

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

17-MAY-18

17-MAY-18

24-MAY-18

24-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

90-110

90-110

90-110

85-115

90-110

90-110

90-110

90-110

90-110

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

CU

%

uS/cm

%

%

%

%

0.5

0.5

0.5

0.5

0.5

5

2
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Quality Control Report
Page 4 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-ED

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4048238

R4051196

R4056443

Batch

Batch

Batch

LCS

MB

MB

MB

MB

MB

LCS

LCS

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

WG2776475-14

WG2776476-2

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

104.5

<0.020

<0.020

<0.020

<0.020

<0.020

103.1

103.0

98.5

101.2

99.1

96.0

88.4

99.6

98.5

103.3

100.9

99.5

100.1

97.0

95.2

96.5

101.0

100.0

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

22-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.02

0.02

0.02

0.02
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Quality Control Report
Page 5 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4056443Batch
LCS

MB

WG2776476-2

WG2776476-1 NP

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

100.7

105.6

95.0

100.7

99.99

101.3

101.3

96.7

99.4

96.4

104.4

102.4

96.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 6 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-ED

Water

Water

Water

R4056443

R4057382

R4048238

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

WG2776476-1

WG2781669-6

WG2781669-5

WG2775919-39

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

NP

L2096222-1

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

109.3

<0.0050

<0.0010

104.3

105.2

106.0

106.0

105.9

<0.0010

<0.0010

<0.0010

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

27-MAY-18

27-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

N/A 20

85-115

90-110

90-110

90-110

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.005

0.001

0.001

0.001

RPD-NA<0.0010
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Quality Control Report
Page 7 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-ED

NO3-L-IC-N-ED

Water

Water

R4048238

R4052949

R4048238

Batch

Batch

Batch

MB

MB

MS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

DUP

LCS

LCS

LCS

LCS

WG2775919-36

WG2775919-38

WG2775919-40

WG2776643-15

WG2776643-17

WG2776643-19

WG2776643-2

WG2776643-21

WG2776643-1

WG2776643-16

WG2776643-18

WG2776643-20

WG2776643-22

WG2775919-39

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

L2096222-1

L2096222-1

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.0010

<0.0010

106.2

105.4

105.1

105.0

104.5

105.4

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

1.89

101.3

102.6

102.5

18-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

0.1 20

75-125

90-110

90-110

90-110

90-110

90-110

90-110

90-110

90-110

mg/L

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.001

0.001

0.001

0.001

0.001

0.001

0.001

1.89
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Quality Control Report
Page 8 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-ED

ORP-CL

Water

Water

R4048238

R4052949

Batch

Batch

LCS

LCS

MB

MB

MB

MB

MB

MS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

WG2775919-40

WG2776643-15

WG2776643-17

WG2776643-19

WG2776643-2

WG2776643-21

WG2776643-1

WG2776643-16

WG2776643-18

WG2776643-20

WG2776643-22

L2096222-1

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

104.0

103.9

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

95.3

102.2

102.3

100.8

102.2

101.1

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

20-MAY-18

90-110

90-110

75-125

90-110

90-110

90-110

90-110

90-110

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005
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Quality Control Report
Page 9 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-ED

P-TD-L-COL-ED

Water

Water

Water

R4056365

R4061763

R4061763

Batch

Batch

Batch

CRM

CRM

DUP

LCS

LCS

LCS

MB

MB

MB

MS

DUP

LCS

LCS

LCS

MB

MB

MB

WG2781106-7

WG2781106-8

WG2783267-5

WG2783267-10

WG2783267-12

WG2783267-2

WG2783267-1

WG2783267-11

WG2783267-9

WG2783267-6

WG2783267-5

WG2783267-10

WG2783267-12

WG2783267-2

WG2783267-1

WG2783267-11

WG2783267-9

CL-ORP

CL-ORP

L2096222-2

L2096222-2

L2096222-2

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

218

223

0.913

105.4

105.6

106.0

<0.0010

<0.0010

<0.0010

72.7

0.0030

105.4

105.6

106.0

<0.0010

<0.0010

<0.0010

25-MAY-18

25-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

0.4

3.4

20

20

210-230

210-230

80-120

80-120

80-120

70-130

80-120

80-120

80-120

mV

mV

mg/L

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

%

%

mg/L

mg/L

mg/L

0.001

0.001

0.001

0.001

0.001

0.001

0.917

0.0029

14



Quality Control Report
Page 10 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-TD-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-ED

Water

Water

Water

Water

R4061763

R4056267

R4048077

R4048238

Batch

Batch

Batch

Batch

MS

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

LCS

LCS

WG2783267-6

WG2780975-8

WG2775864-10

WG2775864-14

WG2775864-18

WG2775864-2

WG2775864-6

WG2775864-1

WG2775864-13

WG2775864-17

WG2775864-5

WG2775864-9

WG2775919-2

WG2775919-31

WG2775919-33

L2096222-2
Phosphorus (P)-Total  Dissolved

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

102.8

7.03

94.6

96.4

96.6

91.4

95.8

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

102.5

104.7

104.6

29-MAY-18

24-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

70-130

6.9-7.1

80-120

80-120

80-120

80-120

80-120

90-110

90-110

90-110

%

pH

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.001

0.001

0.001

0.001

0.001
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Quality Control Report
Page 11 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-ED

SOLIDS-TDS-CL

TKN-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4048238

R4055237

R4052888

R4055442

R4048158

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

WG2778321-5

WG2778321-4

WG2778478-6

WG2778478-5

WG2779027-2

WG2779027-1

WG2776348-8

WG2776348-7

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

104.6

104.7

<0.30

<0.30

<0.30

<0.30

<0.30

96.6

<10

92.2

<0.20

91.1

<1.0

98.5

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

23-MAY-18

23-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

18-MAY-18

90-110

90-110

85-115

75-125

85-115

85-115

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.3

0.3

0.3

0.3

0.3

10

0.2

1
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Quality Control Report
Page 12 ofReport Date: 30-MAY-18Workorder: L2096222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4048158Batch
MBWG2776348-7

Turbidity <0.10 18-MAY-18NTU 0.1
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Quality Control Report
Page 13 ofReport Date: 30-MAY-18Workorder: L2096222

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 14 ofReport Date: 30-MAY-18Workorder: L2096222

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

16-MAY-18 12:35
16-MAY-18 13:35

24-MAY-18 16:00
24-MAY-18 16:00

0.25
0.25

195
194

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2096222 were received on 17-MAY-18 08:55.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

16-MAY-18

Lab Work Order #: L2096342

Date Received:Teck Coal Ltd. (Elkview)

RR#1 HIGHWAY #3
SPARWOOD  BC  V1C 4C3

ATTN: Cameron Griffin
FINAL   
07-JUN-18 17:58 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8746

ELKVIEW OPERATIONSJob Reference: 
VPO00538700Project P.O. #: 

20180515Q2GWC of C Numbers:
Legal Site Desc: 



07-JUN-18 17:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096342 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG WG WG WG
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

EV_OCGW_WG_2
018-05_NP

EV_MC5GW_WG_
2018-05_NP

EV_MC6GW_WG_
2018-05_NP

EV_GCGW_WG_2
018-05_NP

EV_MC7GW_WG_
2018-05_NP

L2096342-1 L2096342-2 L2096342-3 L2096342-4 L2096342-5

10:25 10:30 10:35 12:40 10:40

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0 <5.0 <5.0 <5.0 <5.0

467 455 <2.0 409 <2.0

146 149 <0.50 235

8.41 8.54 5.63 8.15 5.64

296 279 413 247 498

1.7 <1.0 <1.0 14.3 <1.0

288 298 <10 264 <10

1.59 0.92 0.29 6.62 <0.10

<1.0 <1.0 1.1 1.5 1.9

171 167 <1.0 157 <1.0

10.8 16.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

181 183 <1.0 157 <1.0

0.0506 0.0427 <0.0050 0.0227 0.0081

<0.050 <0.050 <0.050 <0.050 <0.050

2.10 2.10 <0.50 4.03 <0.50

1.28 1.28 <0.020 0.532 <0.020

95.7 98.6 0.0 109 0.0

0.0114 0.0336 <0.0050 0.0055 <0.0050

0.0031 0.0027 <0.0010 0.0015 <0.0010

<0.050 <0.050 <0.050 0.098 <0.050

<0.050 <0.050 <0.050 0.105 <0.050

0.0043 0.0053 <0.0010 <0.0010 <0.0010

0.0102 0.0103 <0.0010 0.0016 0.0015

0.0133 0.0117 <0.0010 0.0100 <0.0010

62.9 60.3 <0.30 59.0 <0.30

5.06 5.03 <0.10 4.50 <0.10

4.84 4.96 <0.10 4.90 <0.10

-2.2 -0.7 0.0 4.2 0.0

0.85 0.73 <0.50 2.06 <0.50

0.50 <0.50 <0.50 2.46 <0.50

LAB LAB LAB FIELD LAB

FIELD FIELD FIELD FIELD LAB

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00148 0.00141 <0.00010 0.00201

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC

RRV RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WG WG WG WG WG
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

EV_OCGW_WG_2
018-05_NP

EV_MC5GW_WG_
2018-05_NP

EV_MC6GW_WG_
2018-05_NP

EV_GCGW_WG_2
018-05_NP

EV_MC7GW_WG_
2018-05_NP

L2096342-1 L2096342-2 L2096342-3 L2096342-4 L2096342-5

10:25 10:30 10:35 12:40 10:40

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH (C10-C32) (mg/L)

EPH19-32 (mg/L)

TEH (C10-C30) (mg/L)

0.0559 0.0586 <0.00010 0.0772

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.102 0.102 <0.010 0.013

0.0073 <0.0050 <0.0050 <0.0050

26.8 26.3 <0.050 64.5 <0.050

<0.00010 <0.00010 <0.00010 <0.00010

0.20 0.19 <0.10 0.27

0.00218 <0.00050 <0.00050 <0.00050

0.185 0.205 <0.010 0.196

<0.000050 <0.000050 <0.000050 <0.000050

0.0231 0.0231 <0.0010 0.0075

19.2 20.1 <0.10 18.0 <0.0050

0.0686 0.0664 <0.00010 0.101

<0.0000050

<0.00050 <0.00050 <0.00050 0.00091

0.0155 0.0153 <0.000050 0.00254

<0.00050 <0.00050 <0.00050 0.00076

1.62 1.65 <0.050 0.785 <0.050

<0.050 <0.050 <0.050 <0.050

4.43 4.46 <0.050 4.22

<0.000010 <0.000010 <0.000010 <0.000010

43.0 44.6 <0.050 3.82 <0.050

0.442 0.451 <0.00020 0.262

<0.000010 <0.000010 <0.000010 0.000028

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00134 0.00136 <0.000010 0.00119

<0.00050 <0.00050 <0.00050 <0.00050

0.0074 <0.0010 0.0011 0.0016

<0.25 <0.25 <0.25 <0.25

<0.50 <0.50 <0.50 <0.50

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

Dissolved Metals

Hydrocarbons

RRV



Reference Information

L2096342-5 Sample was Filtered and Preserved  at the laboratory - TDP
Sample was Preserved at the laboratory - TP

Qualifiers for Individual Samples Listed:

Sample Number

EV_MC7GW_WG_2018-05_N

Client Sample  ID       Description      

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

SFPL
SPL

Qualifier      

Description Qualifier      

07-JUN-18 17:58 (MT)

L2096342 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-ED

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2096342-1, -2, -3, -4, -5
L2096342-1, -2, -3, -4, -5
L2096342-3
L2096342-4
L2096342-3
L2096342-3
L2096342-4
L2096342-3
L2096342-3
L2096342-4
L2096342-4
L2096342-3
L2096342-4
L2096342-3
L2096342-1, -2, -3, -4, -5

Bromide (Br)
Chloride (Cl)
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Copper (Cu)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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CL-IC-N-ED

COLOUR-TRUE-CL

EC-L-PCT-CL

EPH(10-32)-CALC-CL

F-IC-N-ED

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-D-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

Chloride in Water by IC

Colour (True) by Spectrometer

Electrical Conductivity (EC)

Sum of EPH (10-32)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Diss. Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

The sum of EPH(C10-C19) and EPH(C19-C32)

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from  Method 1631 Rev. E. by the United States Environmental Protection Agency 
(EPA).  The procedure may involve preliminary sample treatment by filtration (APHA 3030B) and involves a cold-oxidation of the acidified sample using
bromine monochloride prior to a purge and trap concentration step and final  reduction of the sample with stannous chloride.  Instrumental analysis is 
by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2120 Color

APHA 2510B

Sum of EPH - Auto Calculated

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030 B / EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL   
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NO2-L-IC-N-ED

NO3-L-IC-N-ED

ORP-CL

P-T-L-COL-ED

P-TD-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-ED

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

Total Dissolved P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

EPH (C10-C19) & EPH (C19-C32)

TEH (C10-C30)

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorous is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Water by GC/FID", v2.1, July 1999.  Whole water
samples are extracted with DCM prior to gas chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic 
Hydrocarbons (PAH) and are therefore not equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

BCMOE EPH GCFID

EPA 3510/8000-GC-FID

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

Version: FINAL   
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ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180515Q2GW

Version: FINAL   

7



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-ED

Water

Water

Water

Water

R4053615

R4049897

R4050726

R4056213

R4048238

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

WG2778771-15

WG2778771-14

WG2778771-13

WG2777473-12

WG2777473-11

WG2777473-14

WG2777473-10

WG2777473-13

WG2776725-2

WG2776725-1

WG2776477-2

WG2776477-1

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

L2096342-4

L2096342-1

NP

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

<1.0

104.8

1.8

182

102.6

103.5

<1.0

<1.0

94.4

<0.000020

97.6

<0.000020

101.4

102.5

105.0

22-MAY-18

22-MAY-18

22-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

25-MAY-18

25-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

N/A

0.3

20

20

85-115

85-115

85-115

80-120

80-120

85-115

85-115

85-115

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

%

2

1

1

0.00002

0.00002

RPD-NA1.5

181

21



Quality Control Report
Page 2 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-ED

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

R4048238

R4055043

R4055097

R4055043

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

WG2779359-10

WG2779359-9

WG2779378-15

WG2779378-10

WG2779378-14

WG2779378-13

WG2779378-9

WG2779378-16

WG2779359-10

WG2779359-9

L2096342-5

L2096342-5

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

104.9

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

96.0

<0.50

<0.50

94.3

101.2

<0.50

<0.50

102.0

102.4

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

24-MAY-18

24-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

N/A 20

85-115

85-115

80-120

80-120

80-120

70-130

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

0.05

0.05

0.05

0.05

0.05

0.5

0.5

0.5

RPD-NA<0.50
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Quality Control Report
Page 3 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-ED

COLOUR-TRUE-CL

Water

Water

Water

R4055043

R4055097

R4048238

Batch

Batch

Batch

MB

DUP

LCS

MB

MB

MS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

WG2779359-9

WG2779378-15

WG2779378-14

WG2779378-13

WG2779378-9

WG2779378-16

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

L2096342-5

L2096342-5

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

<0.50

<0.50

100.1

<0.50

<0.50

100.6

101.7

103.6

103.5

103.7

103.7

<0.50

<0.50

<0.50

<0.50

<0.50

22-MAY-18

22-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

22-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

N/A 20

80-120

70-130

90-110

90-110

90-110

90-110

90-110

mg/L

mg/L

%

mg/L

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

RPD-NA<0.50
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Quality Control Report
Page 4 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-ED

Water

Water

Water

R4047175

R4049897

R4048238

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

WG2775334-3

WG2775334-2

WG2775334-5

WG2775334-1

WG2775334-4

WG2777473-12

WG2777473-11

WG2777473-14

WG2777473-10

WG2777473-13

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

L2096342-5

L2096342-1

Colour, True

Colour, True

Colour, True

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

<5.0

100.9

99.0

<5.0

<5.0

468

106.4

106.5

<2.0

<2.0

102.1

106.4

106.1

103.7

104.5

<0.020

<0.020

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

N/A

0.2

20

10

85-115

85-115

90-110

90-110

90-110

90-110

90-110

90-110

90-110

CU

%

%

CU

CU

uS/cm

%

%

uS/cm

uS/cm

%

%

%

%

%

mg/L

mg/L

5

5

2

2

0.02

0.02

RPD-NA<5.0

467

21



Quality Control Report
Page 5 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-ED

HG-D-CVAA-VA

HG-D-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

R4048238

R4051196

R4055469

R4051130

R4054547

R4055038

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

LCS

WG2775919-34

WG2775919-36

WG2775919-38

WG2776475-30

WG2776475-29

WG2777471-2

WG2777471-1

WG2777471-3

WG2778963-2

WG2778963-1

WG2777471-4

WG2779614-14

WG2779614-17

NP

LF

L2096342-2

L2096342-1

TMRM

TMRM

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

<0.020

<0.020

<0.020

103.7

<0.0000050

100.6

<0.00050

<0.00050

102.8

<0.00050

91.9

93.5

108.4

101.5

97.3

18-MAY-18

18-MAY-18

18-MAY-18

22-MAY-18

24-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

N/A 20

80-120

80-120

80-120

70-130

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

mg/L

%

ug/L

ug/L

%

ug/L

%

%

%

%

%

0.02

0.02

0.02

0.000005

0.0005

0.0005

RPD-NA<0.00050
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Quality Control Report
Page 6 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R4055038Batch
LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

WG2779614-17

WG2779614-2

WG2779614-20

WG2779614-23

WG2779614-26

WG2779614-4

WG2779614-6

WG2779614-9

TMRM

TMRM

TMRM

TMRM

TMRM

TMRM

TMRM

TMRM

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

99.7

107.2

101.8

96.0

101.7

110.4

104.9

100.3

98.8

104.4

103.3

99.6

102.5

105.3

100.9

93.7

101.8

101.8

101.2

100.8

99.7

107.6

100.9

103.4

96.0

103.2

99.5

97.2

90.2

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R4055038Batch
LCS

MB

MB

MB

MB

MB

MB

MB

WG2779614-9

WG2779614-1

WG2779614-13

WG2779614-16

WG2779614-19

WG2779614-22

WG2779614-25

WG2779614-3

TMRM
Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

106.4

99.1

95.1

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005
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Quality Control Report
Page 8 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4055038

R4050726

Batch

Batch

MB

MB

MB

LCS

WG2779614-3

WG2779614-5

WG2779614-8

WG2776725-2

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

101.9

100.7

102.9

102.2

93.1

88.5

102.3

96.0

101.5

101.0

100.8

98.0

92.6

89.6

101.6

103.4

102.8

102.9

100.5

101.4

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

21



Quality Control Report
Page 9 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4050726Batch
LCS

MB

WG2776725-2

WG2776725-1 NP

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

103.2

105.2

103.9

103.9

92.5

102.5

98.6

95.6

103.4

95.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05
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Quality Control Report
Page 10 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4050726

R4056213

Batch

Batch

MB

LCS

WG2776725-1

WG2776477-2

NP
Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.2

100.5

98.6

96.8

99.1

85.0

99.7

91.4

97.1

97.0

99.6

92.0

99.3

100.1

103.1

98.1

99.7

100.7

100.4

98.9

107.5

100.7

99.4

107.5

102.6

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

21



Quality Control Report
Page 11 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4056213Batch
LCS

MB

WG2776477-2

WG2776477-1 NP

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

97.8

96.5

104.1

102.2

92.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001
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Quality Control Report
Page 12 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4056213

R4056428

Batch

Batch

MB

LCS

WG2776477-1

WG2781204-2

WG2781204-1

NP

NP

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.00050

<0.0010

107.8

95.4

102.0

103.0

97.8

85.6

102.2

95.8

102.2

104.4

102.4

99.4

98.0

88.2

107.8

102.2

93.4

105.1

105.3

95.0

104.6

96.6

107.6

106.5

94.5

96.3

101.4

93.0

105.9

94.7

25-MAY-18

25-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.001
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Quality Control Report
Page 13 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

Water

Water

R4056428Batch
MBWG2781204-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 14 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-ED

NO3-L-IC-N-ED

Water

Water

Water

R4057382

R4048238

R4048238

Batch

Batch

Batch

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

WG2781669-8

WG2781669-7

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

WG2775919-37

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

107.8

<0.0050

104.3

105.2

106.0

106.0

105.9

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

101.3

102.6

102.5

104.0

103.9

27-MAY-18

27-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

85-115

90-110

90-110

90-110

90-110

90-110

90-110

90-110

90-110

90-110

90-110

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

0.005

0.001

0.001

0.001

0.001

0.001
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Quality Control Report
Page 15 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-ED

ORP-CL

P-T-L-COL-ED

Water

Water

Water

R4048238

R4055926

R4056365

R4061763

Batch

Batch

Batch

Batch

MB

MB

MB

MB

MB

CRM

CRM

CRM

CRM

DUP

DUP

LCS

LCS

LCS

MB

MB

MB

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

WG2775919-38

WG2780700-7

WG2780700-8

WG2781106-7

WG2781106-8

WG2781106-9

WG2783267-7

WG2783267-10

WG2783267-12

WG2783267-2

WG2783267-1

WG2783267-11

WG2783267-9

CL-ORP

CL-ORP

CL-ORP

CL-ORP

L2096342-2

L2096342-5

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

223

219

218

223

278

<0.0010

105.4

105.6

106.0

<0.0010

<0.0010

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

24-MAY-18

24-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

1.0

N/A

15

20

210-230

210-230

210-230

210-230

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mV

mV

mV

mV

mV

mg/L

%

%

%

mg/L

mg/L

0.005

0.005

0.005

0.005

0.005

0.001

0.001

J

RPD-NA

279

<0.0010
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Quality Control Report
Page 16 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

P-TD-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

Water

Water

Water

Water

R4061763

R4061763

R4075510

R4049897

Batch

Batch

Batch

Batch

MB

MS

LCS

LCS

LCS

MB

MB

MB

DUP

LCS

MB

MS

DUP

LCS

LCS

WG2783267-9

WG2783267-8

WG2783267-10

WG2783267-12

WG2783267-2

WG2783267-1

WG2783267-11

WG2783267-9

WG2791186-5

WG2791186-2

WG2791186-1

WG2791186-6

WG2777473-12

WG2777473-11

WG2777473-14

L2096342-5

L2096342-5

L2096342-5

L2096342-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

pH

pH

<0.0010

98.7

105.4

105.6

106.0

<0.0010

<0.0010

<0.0010

0.0012

105.0

<0.0010

101.6

8.52

7.00

7.00

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

07-JUN-18

07-JUN-18

07-JUN-18

07-JUN-18

21-MAY-18

21-MAY-18

21-MAY-18

0.0003

0.11

0.002

0.2

70-130

80-120

80-120

80-120

80-120

70-130

6.9-7.1

6.9-7.1

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

pH

pH

pH

0.001

0.001

0.001

0.001

0.001

J

J

0.0015

8.41
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Quality Control Report
Page 17 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-ED

SO4-IC-N-ED

Water

Water

R4048077

R4048238

Batch

Batch

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

WG2775864-10

WG2775864-14

WG2775864-18

WG2775864-2

WG2775864-6

WG2775864-1

WG2775864-13

WG2775864-17

WG2775864-5

WG2775864-9

WG2775919-2

WG2775919-31

WG2775919-33

WG2775919-35

WG2775919-37

WG2775919-1

WG2775919-32

WG2775919-34

WG2775919-36

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

94.6

96.4

96.6

91.4

95.8

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

102.5

104.7

104.6

104.6

104.7

<0.30

<0.30

<0.30

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

80-120

80-120

80-120

80-120

80-120

90-110

90-110

90-110

90-110

90-110

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.001

0.001

0.001

0.001

0.3

0.3

0.3
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Quality Control Report
Page 18 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-ED

SOLIDS-TDS-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4048238

R4054051

R4055391

R4055391

R4048456

R4052888

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

WG2775919-36

WG2775919-38

WG2777315-12

WG2777315-11

WG2777315-10

WG2779967-2

WG2779967-1

WG2779967-2

WG2779967-1

WG2776840-14

WG2776840-13

WG2778478-11

WG2778478-10

L2096342-1

L2096342-2

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

EPH10-19

EPH19-32

EPH10-19

EPH19-32

TEH (C10-C30)

TEH (C10-C30)

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.30

<0.30

286

101.0

<10

103.3

105.6

<0.25

<0.25

103.4

<0.25

98.4

<0.050

<0.050

82.8

18-MAY-18

18-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

19-MAY-18

19-MAY-18

22-MAY-18

22-MAY-18

0.7

N/A

20

20

85-115

50-150

50-150

50-150

75-125

75-125

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

0.3

0.3

10

0.25

0.25

0.25

0.05

RPD-NA

288

<0.050
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Quality Control Report
Page 19 ofReport Date: 07-JUN-18Workorder: L2096342

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4052888

R4054052

R4048158

Batch

Batch

Batch

LCS

MB

MB

MS

LCS

MB

LCS

MB

WG2778478-6

WG2778478-5

WG2778478-9

WG2778478-12

WG2777970-11

WG2777970-10

WG2776348-8

WG2776348-7

L2096342-3

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

92.2

<0.050

<0.050

103.2

97.6

<1.0

98.5

<0.10

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

18-MAY-18

18-MAY-18

75-125

70-130

85-115

85-115

%

mg/L

mg/L

%

%

mg/L

%

NTU

0.05

0.05

1

0.1

21



Quality Control Report
Page 20 ofReport Date: 07-JUN-18Workorder: L2096342

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 21 ofReport Date: 07-JUN-18Workorder: L2096342

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5

15-MAY-18 10:25
15-MAY-18 10:30
15-MAY-18 10:35
15-MAY-18 12:40
15-MAY-18 10:40

21-MAY-18 11:00
21-MAY-18 11:00
21-MAY-18 11:00
21-MAY-18 11:00
21-MAY-18 11:00

0.25
0.25
0.25
0.25
0.25

144
144
144
142
144

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2096342 were received on 16-MAY-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

21-AUG-18

Lab Work Order #: L2150459

Date Received:Teck Coal Ltd. (Elkview)
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Version:

Certificate of Analysis
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                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
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12-SEP-18 15:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2150459 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WG WG WG WG WG
20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18

EV_MC5GW_WG_
2018-08_NP

EV_MC6GW_WG_
2018-08_NP

EV_MC7GW_WG_
2018-08_NP

EV_OCGW_WG_2
018-08_NP

EV_MCGWS_WG_
2018-08_NP

L2150459-1 L2150459-2 L2150459-3 L2150459-4 L2150459-5

12:55 13:00 13:05 12:50 09:00

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

<5.0 <5.0 <5.0 <5.0 <5.0

471 <2.0 <2.0 486 820

154 <0.50 <0.50 154 388

8.35 5.82 5.85 8.57 8.28

421 479 450 285 461

3.9 <1.0 <1.0 4.7 4.3

308 <10 <10 294 532

2.44 <0.10 <0.10 2.95 13.5

<1.0 2.0 2.1 <1.0 <1.0

192 1.0 <1.0 188 256

3.2 <1.0 <1.0 11.6 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

195 1.0 <1.0 200 256

0.0720 0.0073 0.0941 0.0748 0.171

<0.050 <0.050 <0.050 <0.050 0.171

2.20 <0.50 <0.50 2.11 39.2

1.31 <0.020 <0.020 1.26 0.446

98.3 9.9 0.0 96.6 106

<0.0050 0.0067 <0.0050 <0.0050 0.0613

<0.0010 <0.0010 <0.0010 0.0015 <0.0010

0.142 0.083 0.103 0.123 0.249

0.142 0.090 0.103 0.125 0.310

0.0089 <0.0010 <0.0010 0.0093 <0.0010

0.0174 <0.0020 0.0178 0.0033

0.0194 <0.0020 <0.0020 0.0191 0.0054

70.5 <0.30 <0.30 71.5 135

5.50 <0.10 <0.10 5.60 9.04

5.41 <0.10 <0.10 5.41 9.62

-0.9 -81.9 0.0 -1.7 3.1

0.54 <0.50 0.64 1.42

0.53 <0.50 <0.50 0.62 1.52

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

HTD

RRV

RRV



12-SEP-18 15:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2150459 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WG WG WG WG WG
20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18

EV_MCGWD_WG_
2018-08_NP

EV_GCGW_WG_2
018-08_NP

EV_OCGW_WG_2
018-08_FB-HG

EV_MCGWS_WG_
2018-08_FB-HG

EV_MCGWD_WG_
2018-08_FB-HG

L2150459-6 L2150459-7 L2150459-8 L2150459-9 L2150459-10

10:50 14:35 12:50 09:00 10:50

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

<5.0 <5.0

570 338

230 222

8.43 8.23

416 464

184 33.3

376 287

155 11.8

<1.0 <1.0

241 135

3.8 <1.0

<1.0 <1.0

244 135

0.112 0.0301

<0.050 <0.050

4.57 3.83

1.06 0.578

108 117

0.131 0.0083

0.0036 <0.0010

0.524 0.121

0.659 0.129

0.0051 <0.0010

0.0062 0.0023

0.351 0.0176

69.6 54.2

6.53 3.97

7.07 4.64

4.0 7.8

1.65 0.81

<5.0 2.33

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

DLHC DLHC

HTD

DLM



12-SEP-18 15:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2150459 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WG WG WG WG WG
20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18

EV_MC5GW_WG_
2018-08_NP

EV_MC6GW_WG_
2018-08_NP

EV_MC7GW_WG_
2018-08_NP

EV_OCGW_WG_2
018-08_NP

EV_MCGWS_WG_
2018-08_NP

L2150459-1 L2150459-2 L2150459-3 L2150459-4 L2150459-5

12:55 13:00 13:05 12:50 09:00

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

<0.000050

<0.010

<0.0050

<0.050

<0.00010

<0.10

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.00050

<0.000050

<0.00050

<0.050

<0.050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

FIELD FIELD FIELD FIELD

FIELD FIELD LAB FIELD FIELD

0.0031 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00153 <0.00010 0.00145 0.00097

0.0601 <0.00010 0.0605 0.0266

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.122 <0.010 0.121 0.026

<0.0050 <0.0050 <0.0050 <0.0050

Total Metals

Dissolved Metals



12-SEP-18 15:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2150459 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WG WG WG WG WG
20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18

EV_MCGWD_WG_
2018-08_NP

EV_GCGW_WG_2
018-08_NP

EV_OCGW_WG_2
018-08_FB-HG

EV_MCGWS_WG_
2018-08_FB-HG

EV_MCGWD_WG_
2018-08_FB-HG

L2150459-6 L2150459-7 L2150459-8 L2150459-9 L2150459-10

10:50 14:35 12:50 09:00 10:50

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

FIELD FIELD FIELD FIELD FIELD

FIELD FIELD

<0.0030 <0.0030

0.00014 <0.00010

0.00064 0.00232

0.0626 0.0748

<0.020 <0.020

<0.000050 <0.000050

0.066 0.014

0.0552 <0.0050

Total Metals

Dissolved Metals



12-SEP-18 15:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2150459 CONTD....

6PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WG WG WG WG WG
20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18

EV_MC5GW_WG_
2018-08_NP

EV_MC6GW_WG_
2018-08_NP

EV_MC7GW_WG_
2018-08_NP

EV_OCGW_WG_2
018-08_NP

EV_MCGWS_WG_
2018-08_NP

L2150459-1 L2150459-2 L2150459-3 L2150459-4 L2150459-5

12:55 13:00 13:05 12:50 09:00

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH (C10-C32) (mg/L)

EPH19-32 (mg/L)

TEH (C10-C30) (mg/L)

28.7 <0.050 <0.050 29.0 97.8

<0.00010 <0.00010 <0.00010 <0.00010

0.13 <0.10 0.13 <0.10

<0.00050 <0.00050 <0.00050 <0.00050

0.337 <0.010 0.340 1.60

<0.000050 <0.000050 <0.000050 <0.000050

0.0260 <0.0010 0.0264 0.0256

20.0 <0.10 <0.0050 19.9 34.8

0.0904 <0.00010 0.0900 0.133

<0.00050 <0.00050 <0.00050 <0.00050

0.0148 <0.000050 0.0149 0.00219

<0.00050 <0.00050 <0.00050 <0.00050

1.73 <0.050 <0.050 1.75 1.87

<0.050 <0.050 <0.050 1.31

4.56 <0.050 4.52 5.21

<0.000010 <0.000010 <0.000010 <0.000010

51.9 <0.050 <0.050 51.9 39.6

0.405 <0.00020 0.412 0.312

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00110 <0.000010 0.00113 0.00165

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0020 <0.0010

<0.25 <0.25 <0.25 <0.25

<0.50 <0.50 <0.50 <0.50

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

Dissolved Metals

Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WG WG WG WG WG
20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18 20-AUG-18

EV_MCGWD_WG_
2018-08_NP

EV_GCGW_WG_2
018-08_NP

EV_OCGW_WG_2
018-08_FB-HG

EV_MCGWS_WG_
2018-08_FB-HG

EV_MCGWD_WG_
2018-08_FB-HG

L2150459-6 L2150459-7 L2150459-8 L2150459-9 L2150459-10

10:50 14:35 12:50 09:00 10:50

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH (C10-C32) (mg/L)

EPH19-32 (mg/L)

TEH (C10-C30) (mg/L)

50.9 60.4

<0.00010 <0.00010

0.50 0.22

0.00263 <0.00050

<0.010 0.272

<0.000050 <0.000050

0.0115 0.0078

25.0 17.3

0.317 0.0948

<0.0000050

<0.00050 <0.00050 <0.00050 <0.00050

0.0180 0.00251

0.00549 0.00064

1.58 0.786

0.216 <0.050

5.22 4.27

<0.000010 <0.000010

55.6 3.78

0.471 0.256

0.000068 0.000017

<0.00010 <0.00010

<0.010 <0.010

0.00399 0.00110

<0.00050 <0.00050

0.0107 0.0013

Dissolved Metals

Hydrocarbons



Reference Information

DLHC

DLM

HTD

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

12-SEP-18 15:35 (MT)

L2150459 CONTD....

8PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2150459-1, -2, -3, -4, -5, -6, -7
L2150459-3
L2150459-3
L2150459-3
L2150459-1, -2, -4, -5, -6
L2150459-7
L2150459-1, -2, -4, -5, -6
L2150459-7
L2150459-1, -2, -4, -5, -6
L2150459-7
L2150459-1, -2, -4, -5, -6
L2150459-1, -2, -4, -5, -6
L2150459-7
L2150459-1, -2, -4, -5, -6
L2150459-7

Fluoride (F)
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

EPH(10-32)-CALC-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-D-U-CVAF-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

Chloride in Water by IC

Colour (True) by Spectrometer

Electrical Conductivity (EC)

Sum of EPH (10-32)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Diss. Mercury in Water by CVAFS (Ultra)

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

The sum of EPH(C10-C19) and EPH(C19-C32)

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from  Method 1631 Rev. E. by the United States Environmental Protection Agency 
(EPA).  The procedure may involve preliminary sample treatment by filtration (APHA 3030B) and involves a cold-oxidation of the acidified sample using
bromine monochloride prior to a purge and trap concentration step and final  reduction of the sample with stannous chloride.  Instrumental analysis is 
by cold vapour atomic fluorescence spectrophotometry.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2120 Color

APHA 2510B

Sum of EPH - Auto Calculated

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030 B / EPA 1631 REV. E

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

Version: FINAL   
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MET-T-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

Total Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Phosphorus (P)-Total Dissolved

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

EPH (C10-C19) & EPH (C19-C32)

TEH (C10-C30)

Total Kjeldahl Nitrogen

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorus is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Water by GC/FID", v2.1, July 1999.  Whole water
samples are extracted with DCM prior to gas chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic 
Hydrocarbons (PAH) and are therefore not equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

BCMOE EPH GCFID

EPA 3510/8000-GC-FID

APHA 4500-NORG (TKN)

Version: FINAL   
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TSS-L-CL

TURBIDITY-CL

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180820

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4196068

R4196096

R4182113

R4182600

R4182113

R4180498

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

LCS

LCS

WG2862775-26

WG2862775-25

WG2863915-11

WG2863915-10

WG2857372-2

WG2857372-1

WG2857372-4

WG2857373-2

WG2857373-1

WG2857841-2

WG2857841-1

WG2856901-18

WG2856901-34

WG2856901-38

WG2856901-17

NP

L2150459-6

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

99.1

1.5

107.6

<1.0

96.0

<0.000020

97.5

97.6

<0.000020

97.9

<0.000020

105.0

105.0

104.4

28-AUG-18

28-AUG-18

29-AUG-18

29-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

24-AUG-18

24-AUG-18

23-AUG-18

23-AUG-18

31-AUG-18

31-AUG-18

31-AUG-18

85-115

85-115

80-120

70-130

80-120

80-120

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

%

%

2

1

0.00002

0.00002

0.00002
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Quality Control Report
Page 2 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

R4180498

R4201619

R4201748

R4201619

R4201748

Batch

Batch

Batch

Batch

Batch

MB

MB

MB

LCS

LCS

MB

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

WG2856901-17

WG2856901-33

WG2856901-37

WG2868089-2

WG2868089-6

WG2868089-1

WG2868089-5

WG2868145-6

WG2868145-5

WG2868089-2

WG2868089-6

WG2868089-1

WG2868089-5

WG2868145-6

WG2868145-5

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

<0.050

<0.050

<0.050

101.0

102.0

<0.50

<0.50

85.8

<0.50

102.7

100.7

<0.50

<0.50

85.1

<0.50

31-AUG-18

31-AUG-18

31-AUG-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

0.05

0.05

0.05

0.5

0.5

0.5

0.5

0.5

0.5
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Quality Control Report
Page 3 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

Water

Water

Water

Water

R4207095

R4180498

R4181179

Batch

Batch

Batch

LCS

MB

DUP

DUP

LCS

LCS

LCS

MB

MB

MB

MS

MS

DUP

LCS

MB

WG2872191-2

WG2872191-1

WG2856901-36

WG2856901-40

WG2856901-18

WG2856901-34

WG2856901-38

WG2856901-17

WG2856901-33

WG2856901-37

WG2856901-35

WG2856901-39

WG2856040-3

WG2856040-2

WG2856040-1

L2150459-2

L2150459-1

L2150459-2

L2150459-1

L2150459-1

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Colour, True

96.5

<0.50

<0.50

2.15

101.2

101.4

101.8

<0.50

<0.50

<0.50

114.9

92.1

<5.0

101.9

<5.0

09-SEP-18

09-SEP-18

21-AUG-18

21-AUG-18

20-AUG-18

21-AUG-18

21-AUG-18

20-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

N/A

2.0

N/A

20

20

20

80-120

90-110

90-110

90-110

75-125

75-125

85-115

%

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

%

%

CU

%

CU

0.5

0.5

0.5

0.5

5

RPD-NA

RPD-NA

<0.50

2.20

<5.0
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Quality Control Report
Page 4 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-D-U-CVAF-VA

Water

Water

Water

Water

R4196096

R4180498

R4180900

R4183217

Batch

Batch

Batch

Batch

LCS

MB

DUP

DUP

LCS

LCS

LCS

MB

MB

MB

MS

MS

LCS

MB

DUP

LCS

WG2863915-11

WG2863915-10

WG2856901-36

WG2856901-40

WG2856901-18

WG2856901-34

WG2856901-38

WG2856901-17

WG2856901-33

WG2856901-37

WG2856901-35

WG2856901-39

WG2857334-10

WG2857334-9

WG2857427-3

WG2857427-2

L2150459-2

L2150459-1

L2150459-2

L2150459-1

NP

L2150459-8

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

100.3

<2.0

<0.020

1.23

102.0

104.9

107.1

<0.020

<0.020

<0.020

121.2

N/A

97.9

<0.0000050

<0.00050

109.4

29-AUG-18

29-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

23-AUG-18

23-AUG-18

25-AUG-18

25-AUG-18

N/A

6.6

N/A

20

20

20

90-110

90-110

90-110

90-110

75-125

-

80-120

80-120

%

uS/cm

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

%

%

%

mg/L

ug/L

%

MS-B

2

0.02

0.02

0.02

0.000005

RPD-NA

RPD-NA

<0.020

1.31

<0.00050
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Quality Control Report
Page 5 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-U-CVAF-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

Water

R4183217

R4182753

R4194717

Batch

Batch

Batch

LCS

MB

MB

MS

LCS

MB

LCS

LCS

MB

MB

WG2859966-2

WG2857427-1

WG2859966-1

WG2857427-4

WG2859043-2

WG2859043-1

WG2864243-2

WG2864243-6

WG2864243-1

WG2864243-5

NP

L2150459-6

TMRM

TMRM

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

109.4

<0.00050

<0.00050

94.8

114.4

<0.00050

93.6

97.2

98.4

93.8

96.7

97.0

95.0

95.5

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

25-AUG-18

25-AUG-18

25-AUG-18

25-AUG-18

24-AUG-18

24-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

29-AUG-18

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

ug/L

%

%

ug/L

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.0005

0.0005

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05
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Quality Control Report
Page 6 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4182113Batch
LCS

MB

WG2857372-2

WG2857372-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

104.5

97.6

99.9

97.5

95.5

90.8

98.1

94.6

98.4

97.2

95.2

97.5

98.2

95.0

101.1

98.4

98.3

97.3

102.2

95.6

100.9

100.0

99.8

95.2

95.8

99.3

99.8

97.1

100.8

91.6

<0.0010

<0.00010

<0.00010

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 7 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4182113Batch
MB

MS

WG2857372-1

WG2857372-4

NP

L2150459-6

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.7

104.3

105.1

N/A

85.0

94.4

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 8 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4182113

R4182289

Batch

Batch

MS

LCS

WG2857372-4

WG2859119-2

L2150459-6
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

102.8

N/A

100.3

96.8

92.3

94.8

94.6

94.5

N/A

N/A

98.9

95.0

101.1

99.3

87.9

73.8

N/A

N/A

92.6

102.7

97.2

93.8

101.8

94.5

96.2

93.6

95.5

94.3

92.5

89.2

93.8

92.1

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 9 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4182289Batch
LCS

MB

WG2859119-2

WG2859119-1 NP

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

95.5

94.7

94.0

96.0

95.4

94.1

95.0

97.3

93.8

95.5

94.6

91.5

92.4

91.8

99.8

95.9

93.3

95.0

91.4

98.3

96.5

88.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002
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Quality Control Report
Page 10 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4182289Batch
MB

MS

WG2859119-1

WG2859119-4

NP

L2150459-2

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

95.9

90.6

96.3

95.0

93.0

88.9

96.3

90.6

96.0

97.2

97.8

93.4

97.0

97.6

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 11 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4182289

R4182600

Batch

Batch

MS

LCS

WG2859119-4

WG2857373-2

L2150459-2
Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

93.5

93.0

88.9

97.1

93.4

95.1

92.9

91.3

107.1

91.0

94.7

92.1

91.9

98.3

95.2

91.8

104.1

96.9

97.3

99.4

97.0

97.3

98.1

95.8

92.4

97.7

94.1

98.0

97.0

99.4

93.7

97.1

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 12 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4182600Batch
LCS

MB

WG2857373-2

WG2857373-1 NP

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

99.0

99.7

99.1

99.2

100.5

101.5

97.6

98.3

96.7

97.4

99.9

96.9

99.2

93.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 13 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4182600

R4182113

Batch

Batch

MB

LCS

WG2857373-1

WG2857841-2

NP
Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.7

102.3

100.1

97.8

95.1

94.8

99.2

94.4

101.6

99.4

97.7

97.3

97.3

95.6

102.8

104.4

97.8

99.6

106.6

95.1

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 14 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4182113Batch
LCS

MB

WG2857841-2

WG2857841-1

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

101.8

97.8

103.2

94.0

97.4

99.0

96.9

95.4

102.1

97.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05
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Quality Control Report
Page 15 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4182113

R4196428

R4180498

Batch

Batch

Batch

MB

LCS

MB

DUP

DUP

LCS

LCS

LCS

MB

MB

MB

MS

MS

WG2857841-1

WG2866556-14

WG2866556-13

WG2856901-36

WG2856901-40

WG2856901-18

WG2856901-34

WG2856901-38

WG2856901-17

WG2856901-33

WG2856901-37

WG2856901-35

WG2856901-39

L2150459-2

L2150459-1

L2150459-2

L2150459-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.2

<0.0050

<0.0010

0.0010

102.9

105.1

104.5

<0.0010

<0.0010

<0.0010

118.8

92.9

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

01-SEP-18

01-SEP-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

N/A

N/A

20

20

85-115

90-110

90-110

90-110

75-125

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

%

%

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.001

0.001

RPD-NA

RPD-NA

<0.0010

<0.0010
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Quality Control Report
Page 16 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

Water

Water

Water

Water

R4180498

R4204704

R4189058

Batch

Batch

Batch

DUP

DUP

LCS

LCS

LCS

MB

MB

MB

MS

MS

CRM

CRM

DUP

LCS

MB

MS

WG2856901-36

WG2856901-40

WG2856901-18

WG2856901-34

WG2856901-38

WG2856901-17

WG2856901-33

WG2856901-37

WG2856901-35

WG2856901-39

WG2870354-15

WG2870354-17

WG2862234-7

WG2862234-6

WG2862234-5

WG2862234-8

L2150459-2

L2150459-1

L2150459-2

L2150459-1

CL-ORP

CL-ORP

L2150459-1

L2150459-1

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

0.0066

<0.0050

102.6

108.0

110.0

<0.0050

<0.0050

<0.0050

114.9

93.4

218

221

0.0190

107.6

<0.0020

99.3

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

06-SEP-18

06-SEP-18

28-AUG-18

28-AUG-18

28-AUG-18

28-AUG-18

1.5

N/A

2.4

20

20

20

90-110

90-110

90-110

75-125

75-125

210-230

210-230

80-120

70-130

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

%

%

mV

mV

mg/L

%

mg/L

%

0.005

0.005

0.005

0.002

RPD-NA

0.0067

<0.0050

0.0194
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Quality Control Report
Page 17 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

R4189058

R4196096

R4181287

R4180498

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

LCS

MB

DUP

DUP

LCS

LCS

LCS

MB

MB

MB

MS

WG2862234-7

WG2862234-6

WG2862234-5

WG2862234-8

WG2863915-11

WG2856031-42

WG2856031-41

WG2856901-36

WG2856901-40

WG2856901-18

WG2856901-34

WG2856901-38

WG2856901-17

WG2856901-33

WG2856901-37

WG2856901-35

L2150459-1

L2150459-1

L2150459-2

L2150459-1

L2150459-2

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

0.0167

107.6

<0.0020

92.9

7.03

92.8

<0.0010

<0.30

71.0

99.0

99.5

100.9

<0.30

<0.30

<0.30

28-AUG-18

28-AUG-18

28-AUG-18

28-AUG-18

29-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

3.8

N/A

0.7

20

20

20

80-120

70-130

6.9-7.1

80-120

90-110

90-110

90-110

mg/L

%

mg/L

%

pH

%

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

0.002

0.001

0.3

0.3

0.3

RPD-NA

0.0174

<0.30

70.5
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4180498

R4183086

R4188828

R4184990

R4184990

R4199947

Batch

Batch

Batch

Batch

Batch

Batch

MS

MS

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2856901-35

WG2856901-39

WG2858955-5

WG2858955-4

WG2860555-3

WG2860555-2

WG2860555-1

WG2859948-2

WG2859948-1

WG2859948-2

WG2859948-1

WG2867528-6

WG2867528-5

L2150459-2

L2150459-1

L2150459-6

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

EPH10-19

EPH19-32

EPH10-19

EPH19-32

TEH (C10-C30)

TEH (C10-C30)

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

111.8

87.8

96.7

<10

376

100.3

<10

93.2

98.2

<0.25

<0.25

93.9

<0.25

118.1

<0.050

21-AUG-18

21-AUG-18

24-AUG-18

24-AUG-18

27-AUG-18

27-AUG-18

27-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

03-SEP-18

03-SEP-18

0.0 20

75-125

75-125

85-115

85-115

50-150

50-150

50-150

75-125

%

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

10

10

0.25

0.25

0.25

0.05

376
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Quality Control Report
Page 19 ofReport Date: 12-SEP-18Workorder: L2150459

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4184528

R4181448

Batch

Batch

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

WG2860212-2

WG2860212-5

WG2860212-1

WG2860212-4

WG2857757-9

WG2857757-5

WG2857757-7

WG2857757-6

WG2857757-8

L2150459-2

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

93.1

96.2

<1.0

<1.0

<0.10

98.0

97.5

<0.10

<0.10

26-AUG-18

26-AUG-18

26-AUG-18

26-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

N/A 15

85-115

85-115

85-115

85-115

%

%

mg/L

mg/L

NTU

%

%

NTU

NTU

1

1

0.1

0.1

RPD-NA<0.10
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Quality Control Report
Page 20 ofReport Date: 12-SEP-18Workorder: L2150459

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

21



Quality Control Report
Page 21 ofReport Date: 12-SEP-18Workorder: L2150459

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5
6
7

1
2
3
4
5
6
7

5
6

20-AUG-18 12:55
20-AUG-18 13:00
20-AUG-18 13:05
20-AUG-18 12:50
20-AUG-18 09:00
20-AUG-18 10:50
20-AUG-18 14:35

20-AUG-18 12:55
20-AUG-18 13:00
20-AUG-18 13:05
20-AUG-18 12:50
20-AUG-18 09:00
20-AUG-18 10:50
20-AUG-18 14:35

20-AUG-18 09:00
20-AUG-18 10:50

06-SEP-18 16:37
06-SEP-18 16:37
06-SEP-18 16:37
06-SEP-18 16:37
06-SEP-18 16:37
06-SEP-18 16:37
06-SEP-18 16:37

29-AUG-18 12:00
29-AUG-18 12:00
29-AUG-18 12:00
29-AUG-18 12:00
29-AUG-18 12:00
29-AUG-18 12:00
29-AUG-18 12:00

10-SEP-18 12:00
10-SEP-18 12:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25

14
14

412
412
412
412
416
414
410

215
215
215
215
219
217
213

21
21

Oxidation redution potential by elect.

pH

Alkalinity (Species) by Manual Titration

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2150459 were received on 21-AUG-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Client ID: EV_MC5GW_WG_2018-08_NP

 

 

 Sample ID: L2150459-1 V4VA

Injection Date: 8/24/2018

Injection Time: 1:54:58 PM

Instrument ID: HP9

Operator:  

min2.5 5 7.5 10 12.5 15

pA

100

200

300

400

500

600

 FID2 B,  (A180823B\_SE_ _DA_ _TI_\068B0701.D)

C10 C16 C34 C50

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.,ED. Manual on Hydrocarbon Analysis, 4th ed.; American

Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII.

                         Summed Peaks Report                         

=====================================================================

 

=====================================================================

                      Final Summed Peaks Report                      

=====================================================================

 



Client ID: EV_MC6GW_WG_2018-08_NP

 

 

 Sample ID: L2150459-2 V4VA

Injection Date: 8/24/2018

Injection Time: 2:26:58 PM

Instrument ID: HP9

Operator:  

min2.5 5 7.5 10 12.5 15

pA

100

200

300

400

500

600

 FID2 B,  (A180823B\_SE_ _DA_ _TI_\069B0801.D)

C10 C16 C34 C50

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.,ED. Manual on Hydrocarbon Analysis, 4th ed.; American

Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII.

                         Summed Peaks Report                         

=====================================================================

 

=====================================================================

                      Final Summed Peaks Report                      

=====================================================================

 



Client ID: EV_MC7GW_WG_2018-08_NP

 

 

 Sample ID: L2150459-3 V4VA

Injection Date: 8/24/2018

Injection Time: 2:59:31 PM

Instrument ID: HP9

Operator:  

min2.5 5 7.5 10 12.5 15

pA

100

200

300

400

500

600

 FID2 B,  (A180823B\_SE_ _DA_ _TI_\070B0901.D)

C10 C16 C34 C50

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.,ED. Manual on Hydrocarbon Analysis, 4th ed.; American

Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII.

                         Summed Peaks Report                         

=====================================================================

 

=====================================================================

                      Final Summed Peaks Report                      

=====================================================================

 



Client ID: EV_OCGW_WG_2018-08_NP

 

 

 Sample ID: L2150459-4 rerun

Injection Date: 8/25/2018

Injection Time: 3:59:46 PM

Instrument ID: HP9

Operator:  

min2.5 5 7.5 10 12.5 15

pA

100

200

300

400

500

600

 FID2 B,  (A180823C\_SE_ _DA_ _TI_\083B0501.D)

C10 C16 C34 C50

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.,ED. Manual on Hydrocarbon Analysis, 4th ed.; American

Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII.

                         Summed Peaks Report                         

=====================================================================

 

=====================================================================

                      Final Summed Peaks Report                      

=====================================================================

 





[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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20-SEP-18 19:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160357 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG
06-SEP-18 06-SEP-18

EV_BALGW_WG_
2018-09_NP

EV_LSGW_WG_20
18-09_NP

L2160357-1 L2160357-2

10:55 09:40

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0 <5.0

730 954

342 619

8.21 8.34

284 401

1.0 8.6

417 586

1.62 44.1

5.1 <1.0

328 465

<1.0 9.8

<1.0 <1.0

328 474

0.0690 0.217

<0.050 <0.25

1.60 9.2

0.236 0.33

97.4 117

0.0281 <0.025

<0.0010 <0.0050

0.161 0.214

0.189 0.214

0.0018 0.0010

0.0035 0.0361

0.0131 0.0387

86.6 70.0

8.41 11.2

8.20 13.1

-1.3 7.7

1.11 2.73

1.09 2.65

FIELD FIELD

FIELD FIELD

<0.0030 <0.0030

<0.00010 <0.00010

0.00027 0.00263

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC



20-SEP-18 19:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160357 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG
06-SEP-18 06-SEP-18

EV_BALGW_WG_
2018-09_NP

EV_LSGW_WG_20
18-09_NP

L2160357-1 L2160357-2

10:55 09:40

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.0356 0.268

<0.020 <0.020

<0.000050 <0.000050

0.159 0.056

<0.0050 <0.0050

90.1 116

<0.00010 <0.00010

<0.10 1.31

<0.00050 <0.00050

0.135 3.43

<0.000050 <0.000050

0.107 0.0620

28.4 80.1

0.0417 1.22

<0.0000050 <0.0000050

0.000717 0.00290

<0.00050 0.00461

2.47 4.57

0.491 0.073

4.54 5.11

<0.000010 <0.000010

29.8 8.56

2.17 0.503

<0.000010 0.000046

<0.00010 <0.00010

<0.010 <0.010

0.000172 0.00153

<0.00050 <0.00050

0.0061 0.0020

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

20-SEP-18 19:02 (MT)

L2160357 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2160357-1, -2
L2160357-1, -2
L2160357-1, -2

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

6



Reference Information 20-SEP-18 19:02 (MT)

L2160357 CONTD....
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HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Phosphorus (P)-Total Dissolved

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorus is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

Version: FINAL   
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TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180906GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 20-SEP-18Workorder: L2160357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4217454

R4212507

R4213033

R4205545

R4217068

R4217068

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2878312-5

WG2878312-4

WG2873165-14

WG2873165-17

WG2873165-13

WG2873165-16

WG2873011-2

WG2873011-1

WG2871428-10

WG2871428-9

WG2877838-6

WG2877838-5

WG2877838-6

WG2877838-5

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

105.1

2.0

100.9

106.2

<1.0

<1.0

94.4

<0.000020

98.5

<0.050

97.2

<0.50

100.6

16-SEP-18

16-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

11-SEP-18

11-SEP-18

07-SEP-18

07-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

85-115

85-115

85-115

80-120

85-115

80-120

80-120

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

1

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 20-SEP-18Workorder: L2160357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4217068

R4205545

R4205759

R4212507

R4205545

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

LCS

LCS

MB

MB

LCS

MB

WG2877838-5

WG2871428-10

WG2871428-9

WG2871652-3

WG2871652-2

WG2871652-1

WG2873165-14

WG2873165-17

WG2873165-13

WG2873165-16

WG2871428-10

WG2871428-9

L2160357-1

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

<0.50

101.0

<0.50

<5.0

101.3

<5.0

103.5

102.9

<2.0

<2.0

104.0

<0.020

15-SEP-18

07-SEP-18

07-SEP-18

09-SEP-18

09-SEP-18

09-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

07-SEP-18

07-SEP-18

N/A 20

90-110

85-115

90-110

90-110

90-110

mg/L

%

mg/L

CU

%

CU

%

%

uS/cm

uS/cm

%

mg/L

0.5

0.5

5

2

2

0.02

RPD-NA<5.0
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Quality Control Report
Page 3 ofReport Date: 20-SEP-18Workorder: L2160357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4213528

R4213033

Batch

Batch

LCS

MB

LCS

WG2872834-2

WG2872834-1

WG2873011-2

NP

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

103.6

<0.0000050

98.9

94.6

96.5

97.2

99.8

95.2

96.1

96.4

95.7

96.8

93.4

101.5

96.1

94.7

100.2

98.4

91.2

94.7

93.8

92.1

98.5

90.1

99.0

91.4

103.6

92.8

93.6

92.9

12-SEP-18

12-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005
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Quality Control Report
Page 4 ofReport Date: 20-SEP-18Workorder: L2160357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

Water

Water

R4213033Batch
LCS

MB

WG2873011-2

WG2873011-1 NP

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

97.2

90.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 20-SEP-18Workorder: L2160357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

Water

R4219191

R4205545

R4205545

R4214475

R4228308

R4228308

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

LCS

MB

WG2879633-6

WG2879633-5

WG2871428-10

WG2871428-9

WG2871428-10

WG2871428-9

WG2873749-5

WG2881771-74

WG2881771-73

WG2881771-74

WG2881771-73

CL-ORP

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

106.3

<0.0050

104.2

<0.0010

101.4

<0.0050

225

102.5

<0.0020

102.5

<0.0020

18-SEP-18

18-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

11-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

85-115

90-110

90-110

210-230

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

%

mg/L

0.005

0.001

0.005

0.002

0.002
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Quality Control Report
Page 6 ofReport Date: 20-SEP-18Workorder: L2160357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4212507

R4207327

R4205545

R4215421

R4215449

Batch

Batch

Batch

Batch

Batch

LCS

LCS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

LCS

MB

WG2873165-14

WG2873165-17

WG2871821-7

WG2871821-6

WG2871821-5

WG2871821-8

WG2871428-10

WG2871428-9

WG2874239-6

WG2874239-5

WG2874239-4

WG2875856-14

WG2875856-13

L2160357-1

L2160357-1

L2160357-2

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.01

6.96

0.0015

98.6

<0.0010

106.0

101.8

<0.30

586

105.4

<10

103.4

<0.050

10-SEP-18

10-SEP-18

08-SEP-18

09-SEP-18

09-SEP-18

08-SEP-18

07-SEP-18

07-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

13-SEP-18

13-SEP-18

16

0.0

20

20

6.9-7.1

6.9-7.1

80-120

70-130

90-110

85-115

75-125

pH

pH

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

0.001

0.3

10

0.05

0.0018

586
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Quality Control Report
Page 7 ofReport Date: 20-SEP-18Workorder: L2160357

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4215655

R4205681

Batch

Batch

LCS

MB

DUP

LCS

MB

WG2874898-8

WG2874898-7

WG2871530-9

WG2871530-8

WG2871530-7

L2160357-2

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

92.0

<1.0

43.7

97.5

<0.10

12-SEP-18

12-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

0.9 15

85-115

85-115

%

mg/L

NTU

%

NTU

1

0.1

44.1
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Quality Control Report
Page 8 ofReport Date: 20-SEP-18Workorder: L2160357

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 9 ofReport Date: 20-SEP-18Workorder: L2160357

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

1
2

06-SEP-18 10:55
06-SEP-18 09:40

06-SEP-18 10:55
06-SEP-18 09:40

11-SEP-18 10:50
11-SEP-18 10:50

10-SEP-18 14:00
10-SEP-18 14:00

0.25
0.25

0.25
0.25

120
121

99
100

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2160357 were received on 07-SEP-18 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-SEP-18

Lab Work Order #:  L2166734

Date Received:Teck Coal Ltd. (Elkview)

RR#1 HIGHWAY #3
SPARWOOD  BC  V1C 4C3

ATTN: Cameron Griffin
FINAL   
23-SEP-18 17:49 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8746

ELKVIEW OPERATIONSJob Reference: 
VPO00538700Project P.O. #: 

20180918C of C Numbers: 
Legal Site Desc: 



23-SEP-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2166734 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
18-SEP-18 18-SEP-18 18-SEP-18

EV_ER1GWS_WG
_2018-09_NP

EV_ER1GWD_WG
_2018-09_NP

EV_WF_SW_WG_
2018-09_NP

L2166734-1 L2166734-2 L2166734-3

14:15 14:00 10:40

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0 <5.0 <5.0

459 449 455

244 233 203

8.07 8.20 7.96

458 347 350

<1.0 8.2 23.4

308 279 293

0.21 7.43 16.4

3.6 1.7 1.9

167 214 61.9

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

167 214 61.9

<0.0050 0.0098 0.185

<0.050 <0.050 <0.050

2.84 5.73 3.11

0.221 0.261 0.093

98.2 92.0 90.5

1.97 0.704 0.0144

<0.0010 <0.0010 0.0013

0.389 0.352 0.513

2.36 1.06 0.529

0.0018 <0.0010 <0.0010

0.0020 <0.0020 0.0034

<0.0020 0.0088 0.0100

74.5 34.8 166

5.12 5.23 4.80

5.03 4.82 4.34

-0.9 -4.2 -5.0

0.77 1.75 2.28

0.72 1.82 3.91

FIELD FIELD FIELD

FIELD FIELD FIELD

<0.0030 0.0075 <0.0030

<0.00010 <0.00010 <0.00010

0.00015 0.00019 <0.00010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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L2166734 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WG WG WG
18-SEP-18 18-SEP-18 18-SEP-18

EV_ER1GWS_WG
_2018-09_NP

EV_ER1GWD_WG
_2018-09_NP

EV_WF_SW_WG_
2018-09_NP

L2166734-1 L2166734-2 L2166734-3

14:15 14:00 10:40

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.108 0.0995 0.00747

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0132 <0.0050 <0.0050

65.8 59.8 17.6

0.00024 0.00034 <0.00010

<0.10 0.29 <0.10

<0.00050 <0.00060 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0078 0.0073 0.0098

19.4 20.4 38.6

0.00026 0.0771 0.230

<0.0000050 <0.0000050 0.0000067

0.00133 0.00161 0.000471

<0.00050 0.00161 <0.00050

0.848 0.803 2.76

11.8 4.56 0.062

2.24 3.23 <0.050

<0.000010 <0.000010 <0.000010

3.07 2.95 4.53

0.195 0.193 0.0145

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 0.00011

<0.010 <0.010 <0.010

0.00116 0.00145 0.000020

<0.00050 <0.00050 <0.00050

<0.0020 <0.0030 <0.0010

Dissolved Metals

DLB

DLB DLB



Reference Information

DLB

DLHC

MB-LOR

MS-B

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

23-SEP-18 17:49 (MT)

L2166734 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2166734-1, -2, -3
L2166734-1, -2, -3
L2166734-1, -2, -3
L2166734-1, -2, -3
L2166734-1, -2, -3
L2166734-1, -2, -3
L2166734-1, -2, -3
L2166734-1, -2, -3
L2166734-1, -2, -3

Copper (Cu)-Dissolved
Zinc (Zn)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

6



Reference Information 23-SEP-18 17:49 (MT)
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Phosphorus (P)-Total Dissolved

pH

Orthophosphate-Dissolved (as P)

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorus is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

Version: FINAL   
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6PAGE of

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180918

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 23-SEP-18Workorder: L2166734

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4234648

R4231667

R4229373

R4227968

R4232087

R4232087

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2884485-9

WG2884485-8

WG2884485-7

WG2882279-20

WG2882279-19

WG2882428-2

WG2882428-1

WG2882213-6

WG2882213-5

WG2883529-2

WG2883529-1

WG2883529-2

WG2883529-1

L2166734-2

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

<1.0

114.9

2.0

104.2

<1.0

101.2

<0.000020

101.8

<0.050

112.9

<0.50

110.0

<0.50

23-SEP-18

23-SEP-18

23-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

N/A 20

85-115

85-115

80-120

85-115

80-120

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.05

0.5

0.5

RPD-NA1.7
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Quality Control Report
Page 2 ofReport Date: 23-SEP-18Workorder: L2166734

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4227968

R4231367

R4231667

R4227968

R4233249

R4229373

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2882213-6

WG2882213-5

WG2883349-2

WG2883349-1

WG2882279-20

WG2882279-19

WG2882213-6

WG2882213-5

WG2882639-66

WG2882639-65

WG2882428-2

NP

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

100.2

<0.50

100.1

<5.0

101.8

<2.0

103.8

<0.020

100.7

<0.0000050

98.6

99.9

98.6

100.0

103.1

89.4

19-SEP-18

19-SEP-18

21-SEP-18

21-SEP-18

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

22-SEP-18

22-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

90-110

85-115

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

CU

%

uS/cm

%

mg/L

%

mg/L

%

%

%

%

%

%

0.5

5

2

0.02

0.000005
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Quality Control Report
Page 3 ofReport Date: 23-SEP-18Workorder: L2166734

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4229373Batch
LCS

MB

WG2882428-2

WG2882428-1 NP

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

99.7

97.5

99.9

97.6

95.6

96.3

101.2

98.6

98.8

97.6

97.2

95.1

102.3

99.5

94.1

98.0

98.9

99.6

105.3

97.1

97.0

99.4

99.5

100.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001
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Quality Control Report
Page 4 ofReport Date: 23-SEP-18Workorder: L2166734

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4229373

R4228353

R4227968

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2882428-1

WG2882292-14

WG2882292-13

WG2882213-6

WG2882213-5

NP
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00010

<0.0030

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0020

112.4

<0.0050

104.6

<0.0010

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

MB-LOR

MB-LOR

0.0001

0.003

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.002

0.005

0.001
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Quality Control Report
Page 5 ofReport Date: 23-SEP-18Workorder: L2166734

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4227968

R4229814

R4233894

R4233894

R4231667

R4230697

R4227968

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

MB

LCS

LCS

MB

LCS

MB

WG2882213-6

WG2882213-5

WG2881756-3

WG2884245-2

WG2884245-1

WG2884245-2

WG2884245-1

WG2882279-20

WG2881208-11

WG2881208-10

WG2882213-6

WG2882213-5

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

100.7

<0.0050

218

105.8

<0.0020

105.8

<0.0020

7.03

102.0

<0.0010

100.5

19-SEP-18

19-SEP-18

20-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

90-110

210-230

80-120

80-120

6.9-7.1

80-120

90-110

%

mg/L

mV

%

mg/L

%

mg/L

pH

%

mg/L

%

0.005

0.002

0.002

0.001
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Quality Control Report
Page 6 ofReport Date: 23-SEP-18Workorder: L2166734

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4227968

R4231308

R4231108

R4231310

R4227349

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2882213-5

WG2881628-11

WG2881628-10

WG2883140-10

WG2883140-9

WG2881745-11

WG2881745-10

WG2880658-5

WG2880658-4

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.30

98.9

<10

101.3

<0.050

95.1

<1.0

96.5

<0.10

19-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

85-115

75-125

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.3

10

0.05

1

0.1
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Quality Control Report
Page 7 ofReport Date: 23-SEP-18Workorder: L2166734

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

8



Quality Control Report
Page 8 ofReport Date: 23-SEP-18Workorder: L2166734

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

18-SEP-18 14:15
18-SEP-18 14:00
18-SEP-18 10:40

18-SEP-18 14:15
18-SEP-18 14:00
18-SEP-18 10:40

20-SEP-18 09:24
20-SEP-18 09:24
20-SEP-18 09:24

21-SEP-18 13:00
20-SEP-18 10:00
20-SEP-18 10:00

0.25
0.25
0.25

0.25
0.25
0.25

43
43
47

71
44
47

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2166734 were received on 19-SEP-18 08:45.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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24-SEP-18 15:18 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2167626 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG
19-SEP-18

EV_ECGW_WG_2
018-09_NP

L2167626-1

14:45

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0

418

178

8.06

332

20.3

306

21.8

<1.0

203

<1.0

<1.0

203

0.109

<0.050

0.99

0.850

101

0.131

0.0100

0.588

0.729

0.0076

0.0085

0.0260

26.7

4.70

4.76

0.6

2.63

2.29

FIELD

FIELD

<0.0030

<0.00010

0.00045

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC

HTD



24-SEP-18 15:18 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2167626 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG
19-SEP-18

EV_ECGW_WG_2
018-09_NP

L2167626-1

14:45

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.0611

<0.020

<0.000050

0.117

0.0481

38.6

<0.00010

0.32

0.00585

<0.010

<0.000050

0.0113

19.7

0.178

<0.0000050

0.0153

0.00663

3.74

0.206

4.93

<0.000010

25.4

0.471

0.000026

0.00031

<0.010

0.00108

<0.00050

0.0061

Dissolved Metals



Reference Information

DLHC

HTD

LCS-H

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Lab Control Sample recovery was above ALS DQO.  Non-detected sample results are considered reliable.  Other results, if reported, 
have been qualified.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

24-SEP-18 15:18 (MT)

L2167626 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2167626-1Acidity (as CaCO3) LCS-H

QC Samples with Qualifiers & Comments:

Laboratory Control Sample

QC Type Description
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Reference Information 24-SEP-18 15:18 (MT)

L2167626 CONTD....

5PAGE of

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Phosphorus (P)-Total Dissolved

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorus is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

Version: FINAL   
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Reference Information 24-SEP-18 15:18 (MT)

L2167626 CONTD....

6PAGE of

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20180919GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

Water

Water

R4234648

R4233007

R4230107

R4233388

R4233388

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2884485-5

WG2884485-4

WG2883612-3

WG2883612-2

WG2883612-1

WG2882967-7

WG2882967-6

WG2882967-5

WG2882967-8

WG2883965-2

WG2883965-1

WG2883965-2

WG2883965-1

L2167626-1

NP

L2167626-1

L2167626-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

115.3

1.3

<0.000020

98.4

<0.000020

<0.050

96.7

<0.050

82.3

103.0

<0.50

103.5

<0.50

23-SEP-18

23-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

N/A

N/A

20

20

85-115

80-120

85-115

75-125

80-120

80-120

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

LCS-H

2

0.00002

0.05

0.5

0.5

RPD-NA

RPD-NA

<0.000020

<0.050

12



Quality Control Report
Page 2 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

COLOUR-TRUE-CL

F-IC-N-CL

MET-D-CCMS-VA

Water

Water

Water

Water

R4230107

R4234187

R4230107

R4233007

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

DUP

WG2882967-7

WG2882967-6

WG2882967-5

WG2882967-8

WG2883742-2

WG2883742-1

WG2882967-7

WG2882967-6

WG2882967-5

WG2882967-8

WG2883612-3

L2167626-1

L2167626-1

L2167626-1

L2167626-1

L2167626-1

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

0.98

100.7

<0.50

97.7

100.6

<5.0

0.864

102.9

<0.020

101.5

<0.0030

<0.00010

0.00043

0.0584

<0.000050

0.117

0.0000435

38.5

<0.00010

0.00031

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

22-SEP-18

22-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

0.5

1.6

N/A

N/A

4.6

4.5

N/A

0.1

10

0.2

N/A

2.9

20

20

20

20

20

20

20

20

20

20

20

20

90-110

75-125

85-115

90-110

75-125

mg/L

%

mg/L

%

%

CU

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.5

5

0.02

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.99

0.850

<0.0030

<0.00010

0.00045

0.0611

<0.000050

0.117

0.0000481

38.6

<0.00010

0.00032
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Quality Control Report
Page 3 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4233007Batch
DUP

LCS

WG2883612-3

WG2883612-2

L2167626-1
Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

0.00561

<0.010

<0.000050

0.0111

18.9

0.172

0.0153

0.00652

3.58

4.75

<0.000010

23.9

0.453

0.000026

0.00032

<0.010

0.00108

<0.00050

0.0055

99.7

101.1

98.1

100.2

94.6

94.1

99.0

96.9

95.5

96.4

93.5

92.2

97.1

97.9

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

4.3

N/A

N/A

1.2

4.4

3.3

0.1

1.7

4.2

3.7

N/A

5.9

3.7

0.0

2.6

N/A

0.3

N/A

12

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00585

<0.010

<0.000050

0.0113

19.7

0.178

0.0153

0.00663

3.74

4.93

<0.000010

25.4

0.471

0.000026

0.00031

<0.010

0.00108

<0.00050

0.0061
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Quality Control Report
Page 4 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4233007Batch
LCS

MB

WG2883612-2

WG2883612-1 NP

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

96.3

96.8

103.9

95.8

97.3

93.9

98.4

99.2

99.9

98.2

100.1

96.2

90.7

99.1

95.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
Page 5 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4233007

R4235372

Batch

Batch

MB

DUP

WG2883612-1

WG2883937-3

NP

L2167626-1

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

<0.050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

<0.00010

0.00040

0.0566

<0.000050

0.114

0.0000452

37.7

<0.00010

0.00031

0.00544

<0.010

<0.000050

0.0110

18.0

0.170

0.0142

0.00627

3.45

0.000186

4.57

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

N/A

N/A

1.6

1.0

N/A

1.9

6.1

0.1

N/A

4.9

1.5

N/A

N/A

1.6

1.6

2.6

0.5

2.4

2.4

11

1.9

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00045

0.0611

<0.000050

0.117

0.0000481

38.6

<0.00010

0.00032

0.00585

<0.010

<0.000050

0.0113

19.7

0.178

0.0153

0.00663

3.74

0.000206

4.93
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Quality Control Report
Page 6 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4235372Batch
DUP

LCS

WG2883937-3

WG2883937-2

L2167626-1
Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

<0.000010

23.1

0.441

0.000028

0.00030

<0.010

0.00112

<0.00050

0.0053

93.8

92.3

92.9

94.9

88.2

88.6

92.1

93.6

93.1

91.8

91.8

91.0

88.7

94.8

91.9

96.4

94.8

92.3

92.7

91.0

90.2

90.7

95.7

90.8

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

N/A

4.3

0.1

3.1

2.3

N/A

0.1

N/A

0.9

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

<0.000010

25.4

0.471

0.000026

0.00031

<0.010

0.00108

<0.00050

0.0061

12



Quality Control Report
Page 7 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4235372Batch
LCS

MB

WG2883937-2

WG2883937-1 NP

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

91.6

93.3

96.9

89.2

95.5

93.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Quality Control Report
Page 8 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

Water

R4235372

R4231849

R4230107

R4230107

R4235168

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

WG2883937-1

WG2883448-14

WG2883448-13

WG2882967-7

WG2882967-6

WG2882967-5

WG2882967-8

WG2882967-7

WG2882967-6

WG2882967-5

WG2882967-8

WG2883518-1

WG2883518-2

NP

L2167626-1

L2167626-1

L2167626-1

L2167626-1

CL-ORP

L2167626-1

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

<0.000010

<0.00050

<0.0010

102.1

<0.0050

0.0120

102.0

<0.0010

102.7

0.141

102.8

<0.0050

98.4

227

338

22-SEP-18

22-SEP-18

22-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

18

7.7

6.2

20

20

15

85-115

90-110

75-125

90-110

75-125

210-230

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

mV

0.00001

0.0005

0.001

0.005

0.001

0.005

J

0.0100

0.131

332
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Quality Control Report
Page 9 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

P-TD-L-COL-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

R4233894

R4233894

R4233907

R4230107

R4231308

R4231108

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2884245-2

WG2884245-1

WG2884245-2

WG2884245-1

WG2882992-6

WG2882992-5

WG2882967-7

WG2882967-6

WG2882967-5

WG2882967-8

WG2881628-11

WG2881628-10

WG2883140-14

WG2883140-13

L2167626-1

L2167626-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

105.8

<0.0020

105.8

<0.0020

102.1

<0.0010

26.8

101.6

<0.30

97.1

98.9

<10

81.5

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

21-SEP-18

21-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

0.7 20

80-120

80-120

80-120

90-110

75-125

85-115

75-125

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

0.002

0.002

0.001

0.3

10

26.7

12



Quality Control Report
Page 10 ofReport Date: 24-SEP-18Workorder: L2167626

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4231108

R4231310

R4230009

Batch

Batch

Batch

MB

DUP

LCS

MB

LCS

MB

WG2883140-13

WG2881745-12

WG2881745-11

WG2881745-10

WG2882094-5

WG2882094-4

L2167626-1

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

20.6

95.1

<1.0

99.5

<0.10

21-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

1.4 20

85-115

85-115

mg/L

mg/L

%

mg/L

%

NTU

0.05

1

0.1

20.3

12



Quality Control Report
Page 11 ofReport Date: 24-SEP-18Workorder: L2167626

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

LCS-H

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Lab Control Sample recovery was above ALS DQO.  Non-detected sample results are considered reliable.  Other 
results, if reported, have been qualified.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 24-SEP-18Workorder: L2167626

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

19-SEP-18 14:45

19-SEP-18 14:45

21-SEP-18 11:49

21-SEP-18 09:00

0.25

0.25

45

42

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2167626 were received on 20-SEP-18 09:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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17-OCT-18 17:06 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2178524 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
09-OCT-18 09-OCT-18 09-OCT-18

EV_ER1GWS_WG
_2018-10_NP

EV_ER1GWD_WG
_2018-10_NP

EV_LSGW_WG_20
18-10_NP

L2178524-1 L2178524-2 L2178524-3

09:45 14:40 12:45

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0 <5.0 <5.0

453 408 862

233 229 574

8.38 8.16 8.27

286 310 261

<1.0 21.6 12.3

290 268 598

0.18 9.61 40.8

<2.0 <2.0 2.8

169 175 460

5.6 <1.0 <1.0

<1.0 <1.0 <1.0

175 175 460

<0.0050 0.0272 0.234

<0.050 <0.050 <0.25

3.31 5.14 9.0

0.207 0.243 0.29

92.3 103 111

1.85 0.937 0.078

<0.0010 <0.0010 <0.0050

0.057 0.081 0.331

1.91 1.02 0.409

0.0033 0.0018 <0.0010

0.0027 0.0021 0.0356

0.0030 0.0260 0.0452

71.2 40.7 71.0

5.21 4.56 10.9

4.81 4.72 12.2

-4.0 1.7 5.4

<0.50 <0.50 2.81

<0.50 0.66 3.77

FIELD FIELD FIELD

FIELD FIELD FIELD

<0.0030 0.0115 <0.0030

<0.00010 <0.00010 <0.00010

0.00013 0.00010 0.00279

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI TKNI

DLHC



17-OCT-18 17:06 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2178524 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
09-OCT-18 09-OCT-18 09-OCT-18

EV_ER1GWS_WG
_2018-10_NP

EV_ER1GWD_WG
_2018-10_NP

EV_LSGW_WG_20
18-10_NP

L2178524-1 L2178524-2 L2178524-3

09:45 14:40 12:45

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.101 0.0848 0.202

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.048

0.0103 0.0051 <0.0050

60.8 58.8 107

0.00028 0.00046 <0.00010

<0.10 <0.10 1.20

<0.00050 <0.00050 <0.00050

<0.010 0.012 3.09

<0.000050 <0.000050 <0.000050

0.0076 0.0077 0.0582

19.6 20.0 74.5

<0.00010 0.00265 1.14

<0.0000050 <0.0000050 <0.0000050

0.00132 0.00148 0.00251

<0.00050 0.00055 0.00468

0.829 0.773 4.63

10.5 5.99 0.077

2.36 3.14 5.11

<0.000010 <0.000010 <0.000010

3.23 2.74 9.00

0.187 0.197 0.463

<0.000010 <0.000010 0.000047

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00118 0.00142 0.00164

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0013

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

17-OCT-18 17:06 (MT)

L2178524 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

Electrical Conductivity (EC)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

APHA 2510B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2178524-1, -2, -3
L2178524-1, -2, -3
L2178524-1, -2, -3
L2178524-1, -2, -3
L2178524-1, -2, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Phosphorus (P)-Total Dissolved

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorus is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

Version: FINAL   
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6PAGE of

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20181009GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 17-OCT-18Workorder: L2178524

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

R4277935

R4278531

R4276032

R4283478

R4283478

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

WG2903592-8

WG2903592-7

WG2903559-17

WG2903559-16

WG2901623-2

WG2901623-1

WG2906208-7

WG2906208-2

WG2906208-6

WG2906208-1

WG2906208-5

WG2906208-8

WG2906208-7

WG2906208-2

WG2906208-6

NP

L2178524-2

L2178524-3

L2178524-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

100.9

<2.0

105.0

<1.0

97.6

<0.000020

<0.50

98.9

100.6

<0.50

<0.50

108.1

0.55

102.5

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

12-OCT-18

12-OCT-18

16-OCT-18

16-OCT-18

16-OCT-18

16-OCT-18

16-OCT-18

16-OCT-18

16-OCT-18

16-OCT-18

N/A

18

20

20

85-115

85-115

80-120

80-120

80-120

70-130

80-120

%

mg/L

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

4

1

0.00002

0.5

0.5

RPD-NA<0.50

0.66
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Quality Control Report
Page 2 ofReport Date: 17-OCT-18Workorder: L2178524

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4283478

R4270427

R4278531

R4273909

R4280190

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

DUP

LCS

MB

LCS

MB

LCS

MB

DUP

MS

WG2906208-6

WG2906208-1

WG2906208-5

WG2906208-8

WG2900081-3

WG2900081-2

WG2900081-1

WG2903559-17

WG2903559-16

WG2901478-10

WG2901478-9

WG2901478-11

WG2901478-12

L2178524-3

L2178524-3

NP

L2178524-2

L2178524-1

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Colour, True

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

105.2

<0.50

<0.50

109.0

5.1

101.6

<5.0

97.8

<2.0

98.0

<0.0000050

<0.0000050

86.9

16-OCT-18

16-OCT-18

16-OCT-18

16-OCT-18

10-OCT-18

10-OCT-18

10-OCT-18

14-OCT-18

14-OCT-18

12-OCT-18

12-OCT-18

16-OCT-18

16-OCT-18

N/A

N/A

20

20

80-120

70-130

85-115

90-110

80-120

70-130

%

mg/L

mg/L

%

CU

%

CU

%

uS/cm

%

mg/L

mg/L

%

0.5

0.5

5

2

0.000005

RPD-NA

RPD-NA

<5.0

<0.0000050
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Quality Control Report
Page 3 ofReport Date: 17-OCT-18Workorder: L2178524

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4276032Batch
LCS

MB

WG2901623-2

WG2901623-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

99.3

95.2

94.4

94.3

98.5

93.0

102.0

94.4

98.2

94.4

96.0

97.9

99.3

96.6

102.2

98.7

99.97

98.6

98.8

98.2

102.5

97.7

98.0

95.4

98.8

97.8

94.3

104.9

99.9

99.9

<0.0010

<0.00010

<0.00010

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 17-OCT-18Workorder: L2178524

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

Water

Water

R4276032

R4281786

Batch

Batch

MB

DUP

LCS

MB

WG2901623-1

WG2905250-12

WG2905250-10

WG2905250-9

NP

L2178524-1

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0050

98.2

<0.0050

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

16-OCT-18

16-OCT-18

16-OCT-18

N/A 20

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.005

RPD-NA<0.0050
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Quality Control Report
Page 5 ofReport Date: 17-OCT-18Workorder: L2178524

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4281786

R4283698

R4277589

R4277589

R4278531

R4274227

R4281701

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MS

CRM

LCS

MB

LCS

MB

LCS

LCS

MB

DUP

LCS

WG2905250-11

WG2906369-5

WG2903373-14

WG2903373-13

WG2903373-14

WG2903373-13

WG2903559-17

WG2901676-14

WG2901676-13

WG2903588-3

WG2903588-2

L2178524-1

CL-ORP

L2178524-3

Ammonia as N

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Dissolved Solids

Total Dissolved Solids

101.6

214

95.1

<0.0020

95.1

<0.0020

7.00

96.8

<0.0010

585

98.7

16-OCT-18

17-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

14-OCT-18

11-OCT-18

11-OCT-18

15-OCT-18

15-OCT-18

2.3 20

75-125

210-230

80-120

80-120

6.9-7.1

80-120

85-115

%

mV

%

mg/L

%

mg/L

pH

%

mg/L

mg/L

%

0.002

0.002

0.001

598
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Quality Control Report
Page 6 ofReport Date: 17-OCT-18Workorder: L2178524

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4281701

R4277199

R4281621

R4270572

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2903588-5

WG2903588-1

WG2903588-4

WG2901316-3

WG2901316-1

WG2903673-6

WG2903673-5

WG2899941-11

WG2899941-10

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

102.3

<10

<10

104.3

<0.050

95.0

<1.0

97.0

<0.10

15-OCT-18

15-OCT-18

15-OCT-18

13-OCT-18

13-OCT-18

15-OCT-18

15-OCT-18

10-OCT-18

10-OCT-18

85-115

75-125

85-115

85-115

%

mg/L

mg/L

%

mg/L

%

mg/L

%

NTU

10

10

0.05

1

0.1
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Quality Control Report
Page 7 ofReport Date: 17-OCT-18Workorder: L2178524

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 8 ofReport Date: 17-OCT-18Workorder: L2178524

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

09-OCT-18 09:45
09-OCT-18 14:40
09-OCT-18 12:45

09-OCT-18 09:45
09-OCT-18 14:40
09-OCT-18 12:45

17-OCT-18 13:00
17-OCT-18 13:00
17-OCT-18 13:00

14-OCT-18 00:00
14-OCT-18 00:00
14-OCT-18 00:00

0.25
0.25
0.25

0.25
0.25
0.25

195
190
192

110
105
107

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2178524 were received on 10-OCT-18 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

8





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-OCT-18

Lab Work Order #: L2182223

Date Received:Teck Coal Ltd. (Elkview)

RR#1 HIGHWAY #3
SPARWOOD  BC  V1C 4C3

ATTN: Cameron Griffin
FINAL   
25-OCT-18 14:41 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8746

ELKVIEW OPERATIONSJob Reference: 
VPO00538700Project P.O. #: 

20181016GWC of C Numbers:
Legal Site Desc: 



25-OCT-18 14:41 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2182223 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
16-OCT-18 16-OCT-18 16-OCT-18

EV_WH50GW_WG
_2018-10_NP

EV_RCSGW_WG_
2018-10_NP

EV_BRGW_WG_2
018-10_NP

L2182223-1 L2182223-2 L2182223-3

13:35 13:25 12:35

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0 <5.0 <5.0

626 2360 1180

326 1550 678

8.45 8.23 8.10

349 236 277

2.0 2.9 6.7

405 2060 872

2.81 <0.10 4.16

<1.0 15.4 7.0

173 247 211

9.4 <1.0 <1.0

<1.0 <1.0 <1.0

182 247 211

0.0104 0.0098 0.0107

0.203 0.34 0.141

3.44 14.6 21.5

0.158 0.20 0.128

94.4 95.9 106

2.35 36.5 7.10

<0.0010 <0.0050 0.0154

0.295 0.603 <0.050

2.65 37.1 7.11

0.0059 0.0062 0.0050

0.0059 0.0065 0.0048

0.0178 0.0074 0.0082

154 1190 382

7.12 32.7 13.3

6.72 31.4 14.0

-2.9 -2.1 2.7

1.03 1.15 0.61

0.91 1.11 0.57

FIELD FIELD FIELD

FIELD FIELD FIELD

<0.0030 <0.0030 <0.0030

0.00023 0.00022 0.00011

<0.00010 0.00016 0.00011

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI TKNI

DLHC



25-OCT-18 14:41 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2182223 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
16-OCT-18 16-OCT-18 16-OCT-18

EV_WH50GW_WG
_2018-10_NP

EV_RCSGW_WG_
2018-10_NP

EV_BRGW_WG_2
018-10_NP

L2182223-1 L2182223-2 L2182223-3

13:35 13:25 12:35

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.151 0.0456 0.0763

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.014 0.020 0.039

0.0202 0.265 0.0525

80.1 349 175

0.00014 0.00018 0.00013

<0.10 0.12 <0.10

0.00062 0.0297 <0.00050

0.011 <0.010 <0.010

<0.000050 0.000251 <0.000050

0.0166 0.0709 0.0602

30.6 166 58.4

0.00425 0.00117 0.00130

<0.0000050 <0.0000050 <0.0000050

0.00137 0.00131 0.000611

<0.00050 0.00229 0.00192

1.36 3.79 2.35

16.8 216 35.6

2.64 4.60 3.33

<0.000010 <0.000010 <0.000010

3.98 6.06 10.1

0.195 0.411 0.359

<0.000010 0.000017 0.000013

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00159 0.00766 0.00190

<0.00050 <0.00050 <0.00050

<0.0010 0.0367 0.0017

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

25-OCT-18 14:41 (MT)

L2182223 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2182223-1, -2, -3
L2182223-1, -2, -3
L2182223-1, -2, -3
L2182223-1, -2, -3
L2182223-1, -2, -3
L2182223-1, -2, -3
L2182223-1, -2, -3
L2182223-1, -2, -3
L2182223-1, -2, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Copper (Cu)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

6



Reference Information 25-OCT-18 14:41 (MT)

L2182223 CONTD....
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Phosphorus (P)-Total Dissolved

pH

Orthophosphate-Dissolved (as P)

of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorus is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

Version: FINAL   
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SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20181016GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

R4284647

R4292487

R4289319

R4284787

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

MB

MS

DUP

LCS

LCS

MB

MB

MS

WG2907097-11

WG2907097-10

WG2910195-5

WG2910195-8

WG2910195-4

WG2910195-7

WG2908100-2

WG2908100-1

WG2908100-4

WG2907285-11

WG2907285-10

WG2907285-6

WG2907285-5

WG2907285-9

WG2907285-12

NP

L2182223-2

L2182223-1

L2182223-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

103.4

<2.0

100.5

102.7

<1.0

<1.0

92.0

<0.000020

91.8

0.217

99.3

101.8

<0.050

<0.050

117.1

17-OCT-18

17-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

6.4 20

85-115

85-115

85-115

80-120

70-130

85-115

85-115

75-125

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

4

1

1

0.00002

0.05

0.05

0.203

11



Quality Control Report
Page 2 ofReport Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Water

Water

Water

Water

R4297167

R4297309

R4297167

R4297309

R4284787

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

WG2912867-2

WG2912867-1

WG2912904-2

WG2912904-1

WG2912867-2

WG2912867-1

WG2912904-2

WG2912904-1

WG2907285-11

WG2907285-10

WG2907285-6

WG2907285-5

WG2907285-9

WG2907285-12

L2182223-1

L2182223-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

98.7

<0.50

106.9

<0.50

105.1

<0.50

110.7

<0.50

3.45

100.4

100.4

<0.50

<0.50

113.7

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

0.1 20

80-120

80-120

80-120

80-120

90-110

90-110

75-125

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

0.5

0.5

0.5

0.5

0.5

0.5

3.44
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Quality Control Report
Page 3 ofReport Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4288989

R4292487

R4284787

R4290008

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG2908832-3

WG2908832-2

WG2908832-1

WG2910195-5

WG2910195-8

WG2910195-4

WG2910195-7

WG2907285-11

WG2907285-10

WG2907285-6

WG2907285-5

WG2907285-9

WG2907285-12

WG2908022-2

WG2908022-1

L2182223-1

L2182223-1

L2182223-1

NP

Colour, True

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<5.0

101.9

<5.0

98.1

100.0

<2.0

<2.0

0.156

104.8

105.3

<0.020

<0.020

115.7

84.9

<0.0000050

19-OCT-18

19-OCT-18

19-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

21-OCT-18

21-OCT-18

N/A

1.0

20

20

85-115

90-110

90-110

90-110

90-110

75-125

80-120

CU

%

CU

%

%

uS/cm

uS/cm

mg/L

%

%

mg/L

mg/L

%

%

mg/L

5

2

2

0.02

0.02

0.000005

RPD-NA<5.0

0.158
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Quality Control Report
Page 4 ofReport Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4289319Batch
LCS

MB

WG2908100-2

WG2908100-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

104.5

101.1

103.0

109.7

106.1

89.7

103.1

93.1

97.7

100.5

99.4

95.6

101.0

90.2

97.0

101.7

97.4

101.7

112.5

100.5

99.9

94.8

104.0

97.3

109.4

96.2

99.4

102.1

102.8

98.9

<0.0010

<0.00010

<0.00010

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 5 ofReport Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4289319Batch
MB

MS

WG2908100-1

WG2908100-4

NP

L2182223-2

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

96.4

99.0

103.4

N/A

91.0

89.1

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4289319

R4295198

R4284787

Batch

Batch

Batch

MS

LCS

MB

DUP

LCS

WG2908100-4

WG2911823-2

WG2911823-1

WG2907285-11

WG2907285-10

L2182223-2

L2182223-1

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Nitrite (as N)

97.8

N/A

93.8

93.3

N/A

93.9

97.0

86.4

N/A

94.0

97.6

90.9

95.1

N/A

97.2

95.3

N/A

N/A

97.9

97.2

96.6

N/A

99.4

91.6

98.5

<0.0050

<0.0010

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

23-OCT-18

23-OCT-18

17-OCT-18N/A 20

70-130

-

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

-

-

70-130

70-130

70-130

-

70-130

70-130

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.005

RPD-NA<0.0010
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Quality Control Report
Page 7 ofReport Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

Water

Water

Water

Water

Water

R4284787

R4284787

R4290007

R4288870

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

CRM

CRM

LCS

MB

WG2907285-10

WG2907285-6

WG2907285-5

WG2907285-9

WG2907285-12

WG2907285-11

WG2907285-10

WG2907285-6

WG2907285-5

WG2907285-9

WG2907285-12

WG2909894-4

WG2909894-5

WG2908376-6

WG2908376-5

L2182223-1

L2182223-1

L2182223-1

CL-ORP

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

104.8

104.8

<0.0010

<0.0010

116.5

2.36

100.1

100.1

<0.0050

<0.0050

112.8

217

213

104.6

<0.0020

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

20-OCT-18

20-OCT-18

19-OCT-18

19-OCT-18

0.5 20

90-110

90-110

75-125

90-110

90-110

75-125

210-230

210-230

80-120

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mV

mV

%

mg/L

0.001

0.001

0.005

0.005

0.002

2.35
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Quality Control Report
Page 8 ofReport Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

R4289779

R4292487

R4285867

R4284787

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

WG2909547-6

WG2909547-5

WG2910195-5

WG2910195-8

WG2907305-27

WG2907305-18

WG2907305-26

WG2907305-17

WG2907305-25

WG2907305-28

WG2907285-11

WG2907285-10

WG2907285-6

WG2907285-5

WG2907285-9

WG2907285-12

L2182223-1

L2182223-1

L2182223-1

L2182223-1

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

100.9

<0.0020

7.00

6.99

0.0057

103.0

99.9

<0.0010

<0.0010

108.5

154

101.0

101.0

<0.30

<0.30

N/A

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

18-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

18-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

17-OCT-18

3.5

0.2

20

20

80-120

6.9-7.1

6.9-7.1

80-120

80-120

70-130

90-110

90-110

-

%

mg/L

pH

pH

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%MS-B

0.002

0.001

0.001

0.3

0.3

0.0059

154
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Quality Control Report
Page 9 ofReport Date: 25-OCT-18Workorder: L2182223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4295238

R4289276

R4296280

R4289142

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2909793-2

WG2909793-1

WG2906457-10

WG2906457-9

WG2911332-20

WG2911332-19

WG2907648-3

WG2907648-2

WG2907648-1

L2182223-3

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

97.0

<10

105.8

<0.050

100.1

<1.0

4.12

97.0

<0.10

21-OCT-18

21-OCT-18

19-OCT-18

19-OCT-18

23-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

1.0 15

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

NTU

%

NTU

10

0.05

1

0.1

4.16
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Quality Control Report
Page 10 ofReport Date: 25-OCT-18Workorder: L2182223

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 25-OCT-18Workorder: L2182223

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

16-OCT-18 13:35
16-OCT-18 13:25
16-OCT-18 12:35

16-OCT-18 13:35
16-OCT-18 13:25
16-OCT-18 12:35

20-OCT-18 14:30
20-OCT-18 14:30
20-OCT-18 14:30

20-OCT-18 00:00
20-OCT-18 00:00
20-OCT-18 00:00

0.25
0.25
0.25

0.25
0.25
0.25

97
97
98

82
83
84

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2182223 were received on 17-OCT-18 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

18-OCT-18

Lab Work Order #: L2183335

Date Received:Teck Coal Ltd. (Elkview)

RR#1 HIGHWAY #3
SPARWOOD  BC  V1C 4C3

ATTN: Cameron Griffin
FINAL   
29-OCT-18 14:18 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8746

ELKVIEW OPERATIONSJob Reference: 
VPO00538700Project P.O. #: 

20181017GWC of C Numbers:
Legal Site Desc: 



29-OCT-18 14:18 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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WATER

WG WG WG WG WG
17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18

EV_MC5GW_WG_
2018-10_NP

EV_MC6GW_WG_
2018-10_NP

EV_MC7GW_WG_
2018-10_NP

EV_OCGW_WG_2
018-10_NP

EV_OCGW_WG_2
018-10_FB-HG

L2183335-1 L2183335-2 L2183335-3 L2183335-4 L2183335-5

14:10 14:15 14:20 14:05 14:05

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Mercury (Hg)-Total (ug/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

<5.0 <5.0 <5.0 <5.0

482 <2.0 <2.0 440

149 <0.50 149

8.31 5.68 5.63 8.04

368 472 345 279

1.1 <1.0 <1.0 <1.0

281 <10 <10 278

2.35 <0.10 <0.10 2.17

<1.0 1.8 1.8 <1.0

188 <1.0 <1.0 206

4.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

192 <1.0 <1.0 206

0.0884 0.0285 0.0171 0.0863

0.070 <0.050 <0.050 0.064

2.19 <0.50 <0.50 2.10

1.15 <0.020 <0.020 1.16

94.5 0.0 0.0 90.3

0.0114 <0.0050 <0.0050 <0.0050

0.0015 <0.0010 <0.0010 0.0014

0.124 0.052 0.102 0.149

0.137 0.052 0.102 0.150

0.0084 0.0014 0.0011 0.0083

0.0190 0.0031 0.0181

0.0212 0.0029 0.0026 0.0210

65.1 <0.30 <0.30 64.5

5.32 <0.10 <0.10 5.59

5.03 <0.10 <0.10 5.05

-2.8 0.0 0.0 -5.1

<0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50

<0.00050

FIELD FIELD FIELD FIELD

FIELD FIELD LAB FIELD

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

Dissolved Metals

DLHC DLHC

RRV

HTD

HTD
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WATER

WG WG WG WG
17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18

EV_MCGWS_WG_
2018-10_NP

EV_MCGWS_WG_
2018-10_FB-HG

EV_MCGWD_WG_
2018-10_NP

EV_MCGWD_WG_
2018-10_FB-HG

L2183335-6 L2183335-7 L2183335-8 L2183335-9

11:50 11:50 12:35 12:35

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Mercury (Hg)-Total (ug/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

<5.0 <5.0

801 540

367 240

7.91 8.07

419 303

9.0 156

527 349

18.5 103

<1.0 <1.0

271 259

<1.0 <1.0

<1.0 <1.0

271 259

0.180 0.0762

0.257 0.082

42.6 3.67

0.446 0.998

93.3 92.9

0.104 0.0794

0.0069 0.0043

0.305 0.394

0.415 0.478

<0.0010 0.0051

0.0041 0.0070

0.0136 0.225

161 69.3

10.0 6.78

9.33 6.30

-3.5 -3.7

2.15 2.17

2.47 1.82

FIELD FIELD FIELD FIELD

FIELD FIELD

<0.0030 <0.0030

<0.00010 0.00014

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

Dissolved Metals

DLHC DLHC
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WATER

WG WG WG WG WG
17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18

EV_MC5GW_WG_
2018-10_NP

EV_MC6GW_WG_
2018-10_NP

EV_MC7GW_WG_
2018-10_NP

EV_OCGW_WG_2
018-10_NP

EV_OCGW_WG_2
018-10_FB-HG

L2183335-1 L2183335-2 L2183335-3 L2183335-4 L2183335-5

14:10 14:15 14:20 14:05 14:05

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH (C10-C32) (mg/L)

EPH19-32 (mg/L)

TEH (C10-C30) (mg/L)

0.00147 <0.00010 0.00149

0.0541 0.00014 0.0543

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.131 <0.010 0.133

<0.0050 <0.0050 <0.0050

28.4 <0.050 <0.050 28.2

<0.00010 <0.00010 <0.00010

0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.322 <0.010 0.330

<0.000050 <0.000050 <0.000050

0.0266 <0.0010 0.0267

18.9 <0.10 <0.0050 19.1

0.0846 <0.00010 0.0855

<0.00050 <0.00050 <0.00050 <0.00050

0.0144 <0.000050 0.0145

<0.00050 <0.00050 <0.00050

1.58 <0.050 <0.050 1.59

<0.050 <0.050 <0.050

4.61 <0.050 4.58

<0.000010 <0.000010 <0.000010

45.6 <0.050 <0.050 46.0

0.387 <0.00020 0.392

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00109 <0.000010 0.00109

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

<0.25 <0.25 <0.25 <0.25

<0.50 <0.50 <0.50 <0.50

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

Dissolved Metals

Hydrocarbons

RRV
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WATER

WG WG WG WG
17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18

EV_MCGWS_WG_
2018-10_NP

EV_MCGWS_WG_
2018-10_FB-HG

EV_MCGWD_WG_
2018-10_NP

EV_MCGWD_WG_
2018-10_FB-HG

L2183335-6 L2183335-7 L2183335-8 L2183335-9

11:50 11:50 12:35 12:35

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (ug/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH (C10-C32) (mg/L)

EPH19-32 (mg/L)

TEH (C10-C30) (mg/L)

0.00122 0.00047

0.0251 0.0668

<0.020 <0.020

<0.000050 <0.000050

0.031 0.076

<0.0050 0.0627

92.1 52.3

0.00035 0.00014

0.12 0.19

<0.00050 0.00208

1.56 <0.010

<0.000050 <0.000050

0.0252 0.0097

33.4 26.5

0.133 0.164

<0.00050 <0.00050 <0.00050 <0.00050

0.00395 0.0155

0.00082 0.00502

1.96 1.42

<0.050 0.231

5.49 5.05

<0.000010 <0.000010

42.3 33.6

0.313 0.483

<0.000010 0.000062

<0.00010 <0.00010

<0.010 <0.010

0.00203 0.00303

<0.00050 <0.00050

<0.0010 0.0088

Dissolved Metals

Hydrocarbons



Reference Information

DLHC

HTD

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

29-OCT-18 14:18 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2183335-3
L2183335-3
L2183335-3
L2183335-3
L2183335-1, -2, -4, -6, -8
L2183335-1, -2, -4, -6, -8
L2183335-1, -2, -4, -6, -8
L2183335-1, -2, -4, -6, -8
L2183335-1, -2, -4, -6, -8
L2183335-1, -2, -3, -4, -6, -8

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Ammonia as N

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

9
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EC-L-PCT-CL

EPH(10-32)-CALC-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-U-CVAF-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Electrical Conductivity (EC)

Sum of EPH (10-32)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAFS (Ultra)

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

The sum of EPH(C10-C19) and EPH(C19-C32)

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from  Method 1631 Rev. E. by the United States Environmental Protection Agency 
(EPA).  The procedure may involve preliminary sample treatment by filtration (APHA 3030B) and involves a cold-oxidation of the acidified sample using
bromine monochloride prior to a purge and trap concentration step and final  reduction of the sample with stannous chloride.  Instrumental analysis is 
by cold vapour atomic fluorescence spectrophotometry.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

Sum of EPH - Auto Calculated

EPA 300.1 (mod)

APHA 2340B

APHA 3030 B / EPA 1631 REV. E

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

Phosphorus (P)-Total Dissolved

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

EPH (C10-C19) & EPH (C19-C32)

TEH (C10-C30)

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorus is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Water by GC/FID", v2.1, July 1999.  Whole water
samples are extracted with DCM prior to gas chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic 
Hydrocarbons (PAH) and are therefore not equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

BCMOE EPH GCFID

EPA 3510/8000-GC-FID

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

20181017GW

Version: FINAL   
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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.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

R4294875

R4296288

R4292115

R4299672

R4295717

R4295137

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

WG2911230-11

WG2911230-10

WG2912602-2

WG2912602-1

WG2910202-11

WG2910202-10

WG2914398-2

WG2914398-1

WG2911078-3

WG2911078-2

WG2911078-1

WG2911876-3

WG2911876-2

WG2911876-1

WG2911876-4

L2183335-4

NP

L2183335-2

L2183335-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

110.6

1.8

106.4

1.8

100.5

<1.0

107.2

<1.0

<0.000020

101.4

<0.000020

<0.050

109.0

<0.050

107.3

22-OCT-18

22-OCT-18

24-OCT-18

24-OCT-18

21-OCT-18

21-OCT-18

25-OCT-18

25-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

N/A

N/A

20

20

85-115

85-115

85-115

85-115

80-120

85-115

75-125

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

1

0.00002

0.05

RPD-NA

RPD-NA

<0.000020

<0.050
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Quality Control Report
Page 2 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

Water

Water

Water

Water

R4301533

R4302188

R4299000

R4301533

R4302188

R4295137

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

WG2915510-2

WG2915510-1

WG2916225-2

WG2916225-1

WG2913896-2

WG2913896-1

WG2915510-2

WG2915510-1

WG2915510-4

WG2916225-2

WG2916225-1

WG2911876-3

WG2911876-2

WG2911876-1

WG2911876-4

L2183335-8

L2183335-2

L2183335-2

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

101.9

<0.50

102.1

<0.50

96.4

<0.50

107.3

<0.50

91.5

108.2

<0.50

<0.50

100.0

<0.50

98.6

25-OCT-18

25-OCT-18

27-OCT-18

27-OCT-18

24-OCT-18

24-OCT-18

25-OCT-18

25-OCT-18

26-OCT-18

27-OCT-18

27-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

N/A 20

80-120

80-120

80-120

80-120

70-130

80-120

90-110

75-125

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

0.5

0.5

0.5

0.5

0.5

0.5

RPD-NA<0.50
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Quality Control Report
Page 3 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-U-CVAF-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

R4288989

R4292115

R4299672

R4295137

R4297381

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG2908832-2

WG2908832-1

WG2910202-11

WG2910202-10

WG2914398-2

WG2914398-1

WG2911876-3

WG2911876-2

WG2911876-1

WG2911876-4

WG2909322-3

WG2912900-2

WG2912900-1

WG2909322-4

L2183335-2

L2183335-2

L2183335-2

L2183335-1

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

101.9

<5.0

99.1

<2.0

98.2

<2.0

<0.020

96.7

<0.020

97.8

<0.00050

97.9

<0.00050

86.8

19-OCT-18

19-OCT-18

21-OCT-18

21-OCT-18

25-OCT-18

25-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

N/A

N/A

20

20

85-115

90-110

90-110

90-110

75-125

80-120

70-130

%

CU

%

uS/cm

%

uS/cm

mg/L

%

mg/L

%

ug/L

%

ug/L

%

5

2

2

0.02

0.0005

RPD-NA

RPD-NA

<0.020

<0.00050
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Quality Control Report
Page 4 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

R4297381

R4295018

Batch

Batch

LCS

MB

LCS

LCS

LCS

LCS

MB

MB

MB

WG2912900-2

WG2912900-1

WG2911717-10

WG2911717-14

WG2911717-2

WG2911717-6

WG2911717-1

WG2911717-13

WG2911717-5

TMRM

TMRM

TMRM

TMRM

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

97.9

<0.00050

90.8

93.9

93.8

98.9

97.4

97.3

94.3

95.6

96.1

93.9

88.4

99.97

93.9

92.2

89.7

97.9

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

24-OCT-18

24-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05
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Quality Control Report
Page 5 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4295018

R4295717

Batch

Batch

MB

MB

DUP

WG2911717-5

WG2911717-9

WG2911078-3 L2183335-4

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.0030

<0.00010

0.00146

0.0542

<0.000050

0.135

<0.0000050

28.3

<0.00010

<0.00010

<0.00050

0.326

<0.000050

0.0271

19.2

0.0838

0.0144

<0.00050

1.54

<0.000050

4.64

<0.000010

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

N/A

N/A

2.1

0.2

N/A

1.3

N/A

0.4

N/A

N/A

N/A

1.1

N/A

1.3

0.4

2.0

0.1

N/A

3.0

N/A

1.2

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00149

0.0543

<0.000050

0.133

<0.0000050

28.2

<0.00010

<0.00010

<0.00050

0.330

<0.000050

0.0267

19.1

0.0855

0.0145

<0.00050

1.59

<0.000050

4.58

<0.000010
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Quality Control Report
Page 6 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4295717Batch
DUP

LCS

WG2911078-3

WG2911078-2

L2183335-4
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

46.2

0.394

<0.000010

<0.00010

<0.010

0.00108

<0.00050

<0.0010

97.9

98.6

98.3

95.0

95.3

101.9

99.0

97.8

98.9

96.3

97.5

98.1

96.5

100.2

106.1

100.6

100.7

96.6

101.5

98.2

106.3

92.3

96.0

96.5

95.9

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

0.2

0.6

N/A

N/A

N/A

1.7

N/A

N/A

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

46.0

0.392

<0.000010

<0.00010

<0.010

0.00109

<0.00050

<0.0010
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Quality Control Report
Page 7 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4295717Batch
LCS

MB

WG2911078-2

WG2911078-1 NP

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

99.2

95.3

94.0

100.2

94.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

16



Quality Control Report
Page 8 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4295717

R4296513

Batch

Batch

MB

DUP

WG2911078-1

WG2912838-3

WG2912838-2

NP

L2183335-2

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.00050

<0.0010

<0.0030

<0.00010

<0.00010

0.00013

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010

23-OCT-18

23-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

N/A

N/A

N/A

4.1

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

0.00014

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010
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Quality Control Report
Page 9 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4296513Batch
LCS

MB

WG2912838-2

WG2912838-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

97.6

96.5

96.5

97.9

94.1

94.8

94.0

94.9

96.3

93.4

94.2

97.0

98.4

97.5

99.4

96.1

95.6

95.7

102.0

98.3

97.0

97.1

97.1

100.3

96.7

96.4

92.0

101.4

97.9

96.2

<0.0010

<0.00010

<0.00010

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 10 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

Water

Water

R4296513

R4295198

Batch

Batch

MB

DUP

LCS

LCS

WG2912838-1

WG2911823-17

WG2911823-14

WG2911823-20

NP

L2183335-8

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0706

102.2

102.7

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

7.6 20

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.0762
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Quality Control Report
Page 11 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

R4295198

R4295137

R4295137

R4295222

R4293368

Batch

Batch

Batch

Batch

Batch

MB

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

LCS

LCS

WG2911823-13

WG2911823-19

WG2911823-18

WG2911876-3

WG2911876-2

WG2911876-1

WG2911876-4

WG2911876-3

WG2911876-2

WG2911876-1

WG2911876-4

WG2912008-3

WG2912008-7

WG2910813-2

WG2910813-6

L2183335-8

L2183335-2

L2183335-2

L2183335-2

L2183335-2

CL-ORP

L2183335-3

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

<0.0050

<0.0050

108.0

<0.0010

105.8

<0.0010

103.9

0.0059

96.1

<0.0050

94.6

217

337

104.3

23-OCT-18

23-OCT-18

23-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

23-OCT-18

23-OCT-18

22-OCT-18

N/A

N/A

8.0

20

20

15

75-125

90-110

75-125

90-110

75-125

210-230

80-120

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

mV

%

0.005

0.005

0.001

0.005

RPD-NA

RPD-NA

J

<0.0010

<0.0050

345
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Quality Control Report
Page 12 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

R4293368

R4293368

R4292115

R4299672

R4289032

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

LCS

MB

MB

LCS

LCS

DUP

LCS

MB

MS

WG2910813-6

WG2910813-1

WG2910813-5

WG2910813-2

WG2910813-6

WG2910813-1

WG2910813-5

WG2910202-11

WG2914398-2

WG2908839-3

WG2908839-2

WG2908839-1

WG2908839-4

L2183335-1

L2183335-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

106.9

<0.0020

<0.0020

104.3

106.9

<0.0020

<0.0020

7.02

6.98

0.0083

105.3

<0.0010

99.6

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

21-OCT-18

25-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

0.9 20

80-120

80-120

80-120

6.9-7.1

6.9-7.1

80-120

70-130

%

mg/L

mg/L

%

%

mg/L

mg/L

pH

pH

mg/L

%

mg/L

%

0.002

0.002

0.002

0.002

0.001

0.0084
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Quality Control Report
Page 13 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TEH-BC-VA-CL

TEH-WATER-VA-CL

Water

Water

Water

Water

R4295137

R4296702

R4294872

R4294872

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

LCS

MB

MB

LCS

LCS

MB

MB

WG2911876-3

WG2911876-2

WG2911876-1

WG2911876-4

WG2911487-8

WG2911487-7

WG2911600-2

WG2911600-4

WG2911600-1

WG2911600-3

WG2911600-2

WG2911600-4

WG2911600-1

WG2911600-3

L2183335-2

L2183335-2

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

EPH10-19

EPH19-32

EPH10-19

EPH19-32

EPH10-19

EPH19-32

EPH10-19

EPH19-32

TEH (C10-C30)

TEH (C10-C30)

TEH (C10-C30)

<0.30

102.4

<0.30

100.3

101.0

<10

116.0

122.5

102.2

107.1

<0.25

<0.25

<0.25

<0.25

117.1

103.2

<0.25

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

23-OCT-18

23-OCT-18

21-OCT-18

21-OCT-18

23-OCT-18

23-OCT-18

21-OCT-18

21-OCT-18

23-OCT-18

23-OCT-18

21-OCT-18

23-OCT-18

21-OCT-18

N/A 20

90-110

75-125

85-115

50-150

50-150

50-150

50-150

50-150

50-150

mg/L

%

mg/L

%

%

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

0.3

10

0.25

0.25

0.25

0.25

0.25

RPD-NA<0.30

16



Quality Control Report
Page 14 ofReport Date: 29-OCT-18Workorder: L2183335

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TEH-WATER-VA-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4294872

R4291748

R4296280

R4289537

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG2911600-3

WG2908924-2

WG2908924-1

WG2911332-28

WG2911332-27

WG2908994-6

WG2908994-2

WG2908994-5

WG2908994-1

WG2908994-4

L2183335-8

TEH (C10-C30)

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<0.25

107.9

<0.050

94.3

<1.0

102

97.5

97.0

<0.10

<0.10

23-OCT-18

22-OCT-18

22-OCT-18

23-OCT-18

23-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

1.0 15

75-125

85-115

85-115

85-115

mg/L

%

mg/L

%

mg/L

NTU

%

%

NTU

NTU

0.25

0.05

1

0.1

0.1

103
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Quality Control Report
Page 15 ofReport Date: 29-OCT-18Workorder: L2183335

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 16 ofReport Date: 29-OCT-18Workorder: L2183335

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
6
8

1
2
3
4
6
8

3

3

17-OCT-18 14:10
17-OCT-18 14:15
17-OCT-18 14:20
17-OCT-18 14:05
17-OCT-18 11:50
17-OCT-18 12:35

17-OCT-18 14:10
17-OCT-18 14:15
17-OCT-18 14:20
17-OCT-18 14:05
17-OCT-18 11:50
17-OCT-18 12:35

17-OCT-18 14:20

17-OCT-18 14:20

23-OCT-18 11:00
23-OCT-18 11:00
23-OCT-18 11:00
23-OCT-18 11:00
23-OCT-18 11:00
23-OCT-18 11:00

21-OCT-18 00:00
25-OCT-18 10:00
25-OCT-18 10:00
25-OCT-18 10:00
25-OCT-18 10:00
25-OCT-18 10:00

26-OCT-18 08:52

26-OCT-18 08:52

0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25

3

3

141
141
141
141
143
142

82
188
188
188
190
189

9

9

Oxidation redution potential by elect.

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2183335 were received on 18-OCT-18 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Client ID: EV_MC5GW_WG_2018-10_NP  

 

 

Sample ID: L2183335-1 V4BC

Injection Date: 10/21/2018

Injection Time: 9:26:44 PM

Instrument ID: HP9

Operator:  

min4 6 8 10 12 14 16

pA

0

100

200

300

400

500

600

 FID2 B,  (A181021\_SE_ _DA_ _TI_ 1\060B1001.D)

C10 C19 C32

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.,ED. Manual on Hydrocarbon Analysis, 4th ed.; American

Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII.

                         Summed Peaks Report                         

=====================================================================

 

=====================================================================

                      Final Summed Peaks Report                      

=====================================================================

 



Client ID:  EV_MC6GW_WG_2018-10_NP  

 

 

Sample ID: L2183335-2 V4BC

Injection Date: 10/21/2018

Injection Time: 9:58:46 PM

Instrument ID: HP9

Operator:  

min4 6 8 10 12 14 16

pA

0

100

200

300

400

500

600

 FID2 B,  (A181021\_SE_ _DA_ _TI_ 1\061B1101.D)

C10 C19 C32

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.,ED. Manual on Hydrocarbon Analysis, 4th ed.; American

Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII.

                         Summed Peaks Report                         

=====================================================================

 

=====================================================================

                      Final Summed Peaks Report                      

=====================================================================

 



Client ID:  EV_MC7GW_WG_2018-10_NP  

 

 

Sample ID: L2183335-3 V4BC

Injection Date: 10/21/2018

Injection Time: 10:30:32 PM

Instrument ID: HP9

Operator:  

min4 6 8 10 12 14 16

pA

0

100

200

300

400

500

600

 FID2 B,  (A181021\_SE_ _DA_ _TI_ 1\062B1201.D)

C10 C19 C32

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.,ED. Manual on Hydrocarbon Analysis, 4th ed.; American

Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII.

                         Summed Peaks Report                         

=====================================================================

 

=====================================================================

                      Final Summed Peaks Report                      

=====================================================================

 



Client ID:  EV_OCGW_WG_2018-10_NP  

 

 

Sample ID: L2183335-4 V4BC

Injection Date: 10/21/2018

Injection Time: 11:02:30 PM

Instrument ID: HP9

Operator:  

min4 6 8 10 12 14 16

pA

0

100

200

300

400

500

600

 FID2 B,  (A181021\_SE_ _DA_ _TI_ 1\063B1301.D)

C10 C19 C32

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.,ED. Manual on Hydrocarbon Analysis, 4th ed.; American

Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII.

                         Summed Peaks Report                         

=====================================================================

 

=====================================================================

                      Final Summed Peaks Report                      

=====================================================================

 





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

25-OCT-18

Lab Work Order #: L2187165

Date Received:Teck Coal Ltd. (Elkview)

RR#1 HIGHWAY #3
SPARWOOD  BC  V1C 4C3

ATTN: Cameron Griffin
FINAL   
01-NOV-18 17:51 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8746

ELKVIEW OPERATIONSJob Reference: 
VPO00538700Project P.O. #: 

20181024GWC of C Numbers:
Legal Site Desc: 



01-NOV-18 17:51 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2187165 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
24-OCT-18 24-OCT-18 24-OCT-18

EV_BCGW_WG_2
018-10-24_NP

EV_ECGW_WG_2
018-10_NP

EV_WF_SW_WG_
2018-10_NP

L2187165-1 L2187165-2 L2187165-3

10:05 08:30 13:30

Colour, True (CU)

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Total Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total  Dissolved (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

<5.0 <5.0 <5.0

832 404 506

493 178 211

7.89 8.40 7.81

330 267 274

3.4 100 25.4

608 245 355

2.64 68.3 24.2

5.8 1.4 1.1

217 222 89.2

<1.0 8.4 <1.0

<1.0 <1.0 <1.0

217 230 89.2

0.0131 0.126 0.141

0.146 <0.050 0.111

7.04 0.56 3.08

0.136 0.910 0.071

99.5 93.8 75.4

4.98 0.127 0.0069

<0.0010 0.0091 <0.0010

0.275 0.279 0.223

5.26 0.415 0.229

0.0021 0.0218 <0.0010

0.0022 0.0192 0.0045

0.0071 0.108 0.0127

253 25.0 196

10.2 5.20 5.96

10.1 4.87 4.50

-0.2 -3.2 -14.0

1.40 1.95 1.94

1.34 4.9 1.70

FIELD FIELD FIELD

FIELD FIELD FIELD

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00011 0.00041 0.00011

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLHC DLHC DLHC

RRV

TKNI

DLM



01-NOV-18 17:51 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2187165 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WG WG WG
24-OCT-18 24-OCT-18 24-OCT-18

EV_BCGW_WG_2
018-10-24_NP

EV_ECGW_WG_2
018-10_NP

EV_WF_SW_WG_
2018-10_NP

L2187165-1 L2187165-2 L2187165-3

10:05 08:30 13:30

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.0399 0.0594 0.00770

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.018 0.124 <0.010

0.0448 0.0326 <0.0050

116 38.5 17.7

0.00016 <0.00010 <0.00010

<0.10 0.31 <0.10

0.00056 0.00122 <0.00050

<0.010 <0.010 0.028

<0.000050 <0.000050 <0.000050

0.0299 0.0118 0.0106

49.1 19.9 40.4

0.00025 0.187 0.277

<0.0000050 <0.0000050 <0.0000050

0.000839 0.0142 0.000443

0.00110 0.00202 <0.00050

1.32 1.15 2.60

29.8 0.069 <0.050

2.81 4.97 <0.050

<0.000010 <0.000010 <0.000010

5.39 29.4 4.58

0.194 0.409 0.0139

0.000014 0.000028 <0.000010

<0.00010 <0.00010 0.00012

<0.010 <0.010 <0.010

0.00153 0.00122 <0.000010

<0.00050 <0.00050 <0.00050

0.0027 0.0028 <0.0010

Dissolved Metals



Reference Information

DLHC

DLM

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

01-NOV-18 17:51 (MT)

L2187165 CONTD....

4PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Colour (True) by Spectrometer

Electrical Conductivity (EC)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

True Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method (450 - 465 nm) after 
filtration of sample through a 0.45 um filter.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time
of testing), without pH adjustment.  Concurrent measurement of sample pH is recommended.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2120 Color

APHA 2510B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2187165-1, -2, -3
L2187165-1, -2, -3
L2187165-1, -2, -3
L2187165-1, -2, -3
L2187165-1, -2, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

6



Reference Information 01-NOV-18 17:51 (MT)

L2187165 CONTD....
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F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

N-T-CALC-CL

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Nitrogen (Calculation)

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

Phosphorus (P)-Total Dissolved

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Total Nitrogen is a calculated parameter. Total Nitrogen = Total Kjeldahl Nitrogen + [Nitrate and Nitrite (as N)]

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Dissolved Phosphorus is determined 
colourimetrically after persulphate digestion of a sample that has been lab or field filtered through a 0.45 micron membrane filter.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 4500 N-Calculated

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

Version: FINAL   
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SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

20181024GW

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd. (Elkview)
RR#1 HIGHWAY #3 
SPARWOOD  BC  V1C 4C3
Cameron Griffin

Report Date: 01-NOV-18Workorder: L2187165

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4305195

R4307696

R4304972

R4303937

R4309976

R4309976

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG2917151-2

WG2917151-1

WG2917325-11

WG2917325-10

WG2916278-3

WG2916278-2

WG2916278-1

WG2916278-4

WG2916935-6

WG2916935-5

WG2920290-2

WG2920290-1

WG2920290-2

WG2920290-1

L2187165-2

NP

L2187165-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

107.3

1.9

103.8

<1.0

<0.000020

97.3

<0.000020

94.4

104.7

<0.050

98.1

<0.50

102.2

29-OCT-18

29-OCT-18

29-OCT-18

29-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

26-OCT-18

26-OCT-18

31-OCT-18

31-OCT-18

31-OCT-18

N/A 20

85-115

85-115

80-120

70-130

85-115

80-120

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

2

1

0.00002

0.05

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 01-NOV-18Workorder: L2187165

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

COLOUR-TRUE-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4309976

R4303937

R4301632

R4307696

R4303937

R4305895

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2920290-1

WG2916935-6

WG2916935-5

WG2915666-2

WG2915666-1

WG2917325-11

WG2917325-10

WG2916935-6

WG2916935-5

WG2916150-2

WG2916150-1 NP

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Colour, True

Colour, True

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

101.7

<0.50

98.5

<5.0

95.6

<2.0

103.6

<0.020

97.8

<0.0000050

31-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

29-OCT-18

29-OCT-18

26-OCT-18

26-OCT-18

30-OCT-18

30-OCT-18

90-110

85-115

90-110

90-110

80-120

mg/L

%

mg/L

%

CU

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

5

2

0.02

0.000005
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Quality Control Report
Page 3 ofReport Date: 01-NOV-18Workorder: L2187165

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4304972Batch
DUP

LCS

WG2916278-3

WG2916278-2

L2187165-2
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0030

<0.00010

0.00038

0.0566

<0.000050

0.124

0.0000320

38.7

<0.00010

0.00030

0.00121

<0.010

<0.000050

0.0115

18.6

0.182

0.0137

0.00197

1.13

0.000066

4.97

<0.000010

28.8

0.398

0.000028

<0.00010

<0.010

0.00122

<0.00050

0.0028

103.6

92.4

98.7

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

N/A

N/A

9.1

4.7

N/A

0.1

1.7

0.6

N/A

2.4

0.4

N/A

N/A

2.6

6.9

2.8

3.8

2.7

2.1

4.1

0.1

N/A

2.2

2.7

0.2

N/A

N/A

0.0

N/A

0.3

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00041

0.0594

<0.000050

0.124

0.0000326

38.5

<0.00010

0.00031

0.00122

<0.010

<0.000050

0.0118

19.9

0.187

0.0142

0.00202

1.15

0.000069

4.97

<0.000010

29.4

0.409

0.000028

<0.00010

<0.010

0.00122

<0.00050

0.0028
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Quality Control Report
Page 4 ofReport Date: 01-NOV-18Workorder: L2187165

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4304972Batch
LCS

MB

WG2916278-2

WG2916278-1 NP

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

100.7

97.7

97.4

103.5

93.5

100.5

101.3

98.6

88.8

97.6

98.6

102.6

101.2

95.3

101.1

100.6

91.9

100.5

88.8

108.4

88.7

96.2

92.4

98.3

98.3

102.6

96.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 5 ofReport Date: 01-NOV-18Workorder: L2187165

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4304972Batch
MB

MS

WG2916278-1

WG2916278-4

NP

L2187165-1

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.8

93.5

104.4

N/A

83.5

98.4

102.3

N/A

100.4

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 01-NOV-18Workorder: L2187165

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4304972

R4308890

R4303937

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

WG2916278-4

WG2919658-6

WG2919658-5

WG2916935-6

WG2916935-5

L2187165-1
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

97.2

98.1

94.5

89.0

91.4

N/A

100.9

92.9

98.3

99.5

104.1

92.0

88.5

N/A

N/A

85.5

91.2

99.9

96.4

103.1

92.8

104.5

<0.0050

104.8

<0.0010

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

31-OCT-18

31-OCT-18

26-OCT-18

26-OCT-18

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

MS-B

MS-B

MS-B

0.005

0.001
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Quality Control Report
Page 7 ofReport Date: 01-NOV-18Workorder: L2187165

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

P-TD-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4303937

R4310607

R4304773

R4304773

R4307696

R4299752

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

LCS

MB

LCS

MB

LCS

LCS

MB

WG2916935-6

WG2916935-5

WG2917386-3

WG2917386-5

WG2916386-6

WG2916386-5

WG2916386-6

WG2916386-5

WG2917325-11

WG2914416-14

WG2914416-13

CL-ORP

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total  Dissolved

Phosphorus (P)-Total  Dissolved

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

101.9

<0.0050

212

221

109.5

<0.0020

109.5

<0.0020

7.00

105.9

<0.0010

26-OCT-18

26-OCT-18

29-OCT-18

29-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

28-OCT-18

29-OCT-18

25-OCT-18

25-OCT-18

90-110

210-230

210-230

80-120

80-120

6.9-7.1

80-120

%

mg/L

mV

mV

%

mg/L

%

mg/L

pH

%

mg/L

0.005

0.002

0.002

0.001
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Quality Control Report
Page 8 ofReport Date: 01-NOV-18Workorder: L2187165

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4303937

R4308876

R4305487

R4308604

R4301587

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

WG2916935-6

WG2916935-5

WG2917752-2

WG2917752-5

WG2917752-1

WG2917752-4

WG2916153-2

WG2916153-1

WG2918144-4

WG2918144-6

WG2918144-3

WG2918144-5

WG2915468-2

WG2915468-1

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

102.6

<0.30

96.8

96.5

<10

<10

94.2

<0.050

92.5

92.3

<1.0

<1.0

95.0

<0.10

26-OCT-18

26-OCT-18

30-OCT-18

30-OCT-18

30-OCT-18

30-OCT-18

29-OCT-18

29-OCT-18

30-OCT-18

30-OCT-18

30-OCT-18

30-OCT-18

26-OCT-18

26-OCT-18

90-110

85-115

85-115

75-125

85-115

85-115

85-115

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

NTU

0.3

10

10

0.05

1

1

0.1
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Quality Control Report
Page 9 ofReport Date: 01-NOV-18Workorder: L2187165

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 10 ofReport Date: 01-NOV-18Workorder: L2187165

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

24-OCT-18 10:05
24-OCT-18 08:30
24-OCT-18 13:30

24-OCT-18 10:05
24-OCT-18 08:30
24-OCT-18 13:30

29-OCT-18 12:30
29-OCT-18 12:30
29-OCT-18 12:30

29-OCT-18 13:00
29-OCT-18 13:00
01-NOV-18 13:00

0.25
0.25
0.25

0.25
0.25
0.25

122
124
119

123
125
192

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2187165 were received on 25-OCT-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

10
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08-MAR-18 11:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061819 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-01-
03_WP_Q1-

2018_NP

L2061819-1

10:50

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

358

200

8.22

292

<1.0

216

<0.10

1.3

156

3.0

<1.0

159

<0.0050

<0.050

0.79

0.155

0.441

<0.0010

0.059

<0.0010

<0.0020

33.0

3.93

4.06

1.6

0.54

<0.50

<0.0030

<0.00010

0.00014

0.0759

<0.020

<0.000050

<0.010

0.0122

49.1

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



08-MAR-18 11:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061819 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-01-
03_WP_Q1-

2018_NP

L2061819-1

10:50

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00024

<0.10

0.0263

<0.010

0.00180

0.0026

12.5

<0.00010

<0.0000050

0.00109

0.00087

0.405

2.38

2.12

<0.000010

1.41

0.209

<0.000010

<0.00010

<0.010

0.000826

<0.00050

0.0732

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.0816

<0.020

<0.000050

<0.010

0.0121

57.8

<0.00030

<0.10

0.00319

Total Metals

Dissolved Metals

DLB



08-MAR-18 11:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061819 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-01-
03_WP_Q1-

2018_NP

L2061819-1

10:50

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

0.000367

0.0024

13.4

<0.00010

<0.0000050

0.000841

<0.00050

0.427

2.45

2.15

<0.000010

1.45

0.208

<0.000010

<0.00010

<0.010

0.000768

<0.00050

0.0399

Dissolved Metals



Reference Information

DLB

MB-LOR

MS-B

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

08-MAR-18 11:00 (MT)

L2061819 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2061819-1
L2061819-1
L2061819-1
L2061819-1
L2061819-1
L2061819-1
L2061819-1
L2061819-1

Aluminum (Al)-Dissolved
Chromium (Cr)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 08-MAR-18 11:00 (MT)
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HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   
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SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

01-03_2018-02-20

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
124-B Aspen Dr 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R3973940

R3977070

R3978081

R3978030

R3973277

R3975791

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2725096-3

WG2725096-1

WG2725094-3

WG2725094-1

WG2726029-2

WG2726029-1

WG2726127-2

WG2726127-1

WG2725176-2

WG2725176-1

WG2725266-4

WG2725266-8

WG2725266-3

WG2725266-7

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

112.7

1.1

100.9

<1.0

96.5

<0.000020

99.2

<0.000020

97.0

<0.050

98.5

98.2

<0.50

01-MAR-18

01-MAR-18

02-MAR-18

02-MAR-18

06-MAR-18

06-MAR-18

04-MAR-18

04-MAR-18

01-MAR-18

01-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

85-115

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

13



Quality Control Report
Page 2 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R3975791

R3975788

R3973277

R3973940

R3973277

Batch

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

MB

MB

LCS

MB

CRM

MB

LCS

MB

WG2725266-7

WG2725265-1

WG2725265-5

WG2725265-9

WG2725265-4

WG2725265-8

WG2725176-2

WG2725176-1

WG2725096-4

WG2725096-1

WG2725176-2

WG2725176-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

<0.50

96.3

100.2

95.7

<0.50

<0.50

98.1

<0.10

98.6

<2.0

98.6

<0.020

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

80-120

80-120

80-120

90-110

90-110

90-110

mg/L

%

%

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.1

2

0.02
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Quality Control Report
Page 3 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R3974546

R3975895

R3978081

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2725387-2

WG2725387-1

WG2726229-2

WG2726229-1

WG2726029-2

NP

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

100.7

<0.0000050

103.8

<0.0000050

103.7

94.4

104.2

103.9

94.5

93.6

101.7

101.7

104.1

103.2

103.8

100.6

96.3

96.9

100.6

105.3

102.4

100.8

99.7

98.9

102.1

95.5

106.7

02-MAR-18

02-MAR-18

03-MAR-18

03-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3978081Batch
LCS

MB

WG2726029-2

WG2726029-1 NP

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

98.3

97.3

99.3

98.9

100.7

105.1

98.3

0.0016

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

0.00012

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

MB-LOR

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 5 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R3978081

R3978030

Batch

Batch

MB

LCS

WG2726029-1

WG2726127-2

NP
Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

<0.00030

<0.000010

<0.00050

<0.0010

105.7

115.4

104.1

106.3

100.5

100.1

102.3

95.1

101.9

101.9

102.7

115.5

98.8

96.9

108.2

107.0

102.3

110.1

101.3

107.6

100.7

109.2

104.5

101.2

102.9

97.5

101.0

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3978030Batch
LCS

MB

WG2726127-2

WG2726127-1

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

102.5

99.5

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

13



Quality Control Report
Page 7 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3978400Batch
LCS

MB

WG2727860-2

WG2727860-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

99.7

107.4

97.0

97.5

100.0

94.3

95.1

95.5

98.3

97.7

96.4

95.5

98.4

96.2

102.4

98.6

105.2

98.3

92.3

99.8

99.7

100.8

100.2

102.7

102.5

96.2

86.8

101.6

100.3

94.2

<0.0030

<0.00010

<0.00010

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 8 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R3978400

R3978750

Batch

Batch

MB

LCS

MB

WG2727860-1

WG2727367-6

WG2727367-5

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

96.0

<0.0050

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

07-MAR-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 9 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

R3973277

R3973277

R3973414

R3974648

R3973940

R3973682

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

DUP

CRM

MB

MS

CRM

CRM

CRM

CRM

WG2725176-2

WG2725176-1

WG2725176-2

WG2725176-1

WG2725161-1

WG2725161-2

WG2725372-2

WG2725372-1

WG2725372-4

WG2725096-2

WG2725271-10

WG2725271-14

WG2725271-2

VA-ORP

L2061819-1

VA-ERA-PO4

L2061819-1

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

97.5

<0.0010

98.2

<0.0050

220

285

106.2

<0.0020

103.8

7.01

101.9

102.2

102.7

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

01-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

01-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

6.5 15

90-110

90-110

210-230

80-120

70-130

6.9-7.1

80-120

80-120

80-120

%

mg/L

%

mg/L

mV

mV

%

mg/L

%

pH

%

%

%

0.001

0.005

0.002

J292
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Quality Control Report
Page 10 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

Water

Water

Water

Water

Water

R3973682

R3973277

R3975822

R3976068

R3975820

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

MB

MB

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

WG2725271-6

WG2725271-3

WG2725271-1

WG2725271-13

WG2725271-5

WG2725271-9

WG2725176-2

WG2725176-1

WG2725258-2

WG2725258-1

WG2725895-3

WG2725895-2

WG2725895-1

WG2725251-2

WG2725251-1

VA-OPO4-CONTROL

L2061819-1

L2061819-1

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

92.1

0.0010

<0.0010

<0.0010

<0.0010

<0.0010

99.3

<0.30

101.0

<3.0

0.098

100.2

<0.050

95.3

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

01-MAR-18

01-MAR-18

02-MAR-18

02-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

02-MAR-18

N/A

0.039

20

0.1

80-120

90-110

85-115

75-125

85-115

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

0.001

0.001

0.001

0.001

0.3

3

0.05

RPD-NA

J

<0.0010

0.059
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Quality Control Report
Page 11 ofReport Date: 08-MAR-18Workorder: L2061819

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R3975820

R3973442

Batch

Batch

MB

CRM

MB

WG2725251-1

WG2725218-2

WG2725218-1

VA-FORM-40

Total Suspended Solids

Turbidity

Turbidity

<1.0

101.5

<0.10

02-MAR-18

01-MAR-18

01-MAR-18

85-115

mg/L

%

NTU

1

0.1

13



Quality Control Report
Page 12 ofReport Date: 08-MAR-18Workorder: L2061819

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 08-MAR-18Workorder: L2061819

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

26-FEB-18 10:50

26-FEB-18 10:50

26-FEB-18 10:50

26-FEB-18 10:50

01-MAR-18 20:00

01-MAR-18 23:47

01-MAR-18 08:45

02-MAR-18 01:10

0.25

3

0.25

3

81

4

70

4

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

EHTR-FM

EHT

EHTR-FM

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2061819 were received on 28-FEB-18 10:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

days

hours

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061823 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-01-
07_WP_Q1-

2018_NP

L2061823-1

11:44

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

761

458

8.03

316

<1.0

489

0.18

9.5

375

<1.0

<1.0

375

<0.0050

<0.25

9.08

<0.10

0.838

<0.0050

0.102

0.0016

0.0020

66.9

9.21

9.45

1.3

0.89

0.74

<0.0030

<0.00010

0.00012

0.125

<0.020

<0.000050

0.020

0.0481

104

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS

DLDS



08-MAR-18 11:03 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061823 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-01-
07_WP_Q1-

2018_NP

L2061823-1

11:44

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00019

<0.10

0.00685

0.024

0.000164

0.0074

37.5

0.00041

<0.0000050

0.00424

0.00059

0.947

1.68

6.45

<0.000010

5.99

0.295

<0.000010

<0.00010

<0.010

0.00175

<0.00050

0.0265

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.137

<0.020

<0.000050

0.018

0.0463

115

<0.00020

<0.10

0.00262

Total Metals

Dissolved Metals

DLB
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061823 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-01-
07_WP_Q1-

2018_NP

L2061823-1

11:44

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

0.000082

0.0068

41.5

0.00029

<0.0000050

0.00331

<0.00050

0.975

1.97

6.72

<0.000010

6.34

0.291

<0.000010

<0.00010

<0.010

0.00135

<0.00050

0.0098

Dissolved Metals



Reference Information

DLB

DLDS

MB-LOR

MS-B

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

08-MAR-18 11:03 (MT)

L2061823 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1
L2061823-1

Aluminum (Al)-Dissolved
Chromium (Cr)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 08-MAR-18 11:03 (MT)

L2061823 CONTD....
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F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

Version: FINAL   
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L2061823 CONTD....
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PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

01-07_2018-02-20

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
124-B Aspen Dr 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R3975673

R3977070

R3978081

R3978030

R3975927

R3975791

Batch

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

WG2725244-3

WG2725244-5

WG2725244-1

WG2725094-3

WG2725094-1

WG2726029-2

WG2726029-1

WG2726127-2

WG2726127-1

WG2725240-2

WG2725240-1

WG2725266-4

WG2725266-8

WG2725266-3

VA-ACY-CONTROL

L2061823-1

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

109.0

8.8

1.5

100.9

<1.0

96.5

<0.000020

99.2

<0.000020

98.4

<0.050

98.5

98.2

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

06-MAR-18

06-MAR-18

04-MAR-18

04-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

7.9 20

85-115

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05

9.5
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Quality Control Report
Page 2 ofReport Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R3975791

R3975788

R3975927

R3977070

R3975927

Batch

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

LCS

MB

MB

LCS

MB

CRM

MB

LCS

MB

WG2725266-3

WG2725266-7

WG2725265-1

WG2725265-5

WG2725265-9

WG2725265-4

WG2725265-8

WG2725240-2

WG2725240-1

WG2725094-4

WG2725094-1

WG2725240-2

WG2725240-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

<0.50

<0.50

96.3

100.2

95.7

<0.50

<0.50

99.7

<0.10

93.9

<2.0

98.7

<0.020

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

80-120

80-120

80-120

90-110

90-110

90-110

mg/L

mg/L

%

%

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.5

0.1

2

0.02
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Quality Control Report
Page 3 ofReport Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R3974546

R3975895

R3978081

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2725387-2

WG2725387-1

WG2726229-2

WG2726229-1

WG2726029-2

NP

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

100.7

<0.0000050

103.8

<0.0000050

103.7

94.4

104.2

103.9

94.5

93.6

101.7

101.7

104.1

103.2

103.8

100.6

96.3

96.9

100.6

105.3

102.4

100.8

99.7

98.9

102.1

95.5

106.7

02-MAR-18

02-MAR-18

03-MAR-18

03-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3978081Batch
LCS

MB

WG2726029-2

WG2726029-1 NP

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

98.3

97.3

99.3

98.9

100.7

105.1

98.3

0.0016

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

0.00012

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

MB-LOR

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 5 ofReport Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R3978081

R3978030

Batch

Batch

MB

LCS

WG2726029-1

WG2726127-2

NP
Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.00030

<0.000010

<0.00050

<0.0010

105.7

115.4

104.1

106.3

100.5

100.1

102.3

95.1

101.9

101.9

102.7

115.5

98.8

96.9

108.2

102.6

107.0

102.3

110.1

101.3

107.6

100.7

109.2

104.5

101.2

102.9

97.5

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3978030Batch
LCS

MB

WG2726127-2

WG2726127-1

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

101.0

102.5

99.5

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

Water

R3978750

R3975927

R3975927

R3973414

R3974648

R3977070

R3973682

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

MB

CRM

CRM

CRM

WG2727367-6

WG2727367-5

WG2725240-2

WG2725240-1

WG2725240-2

WG2725240-1

WG2725161-1

WG2725372-2

WG2725372-1

WG2725094-2

WG2725271-10

WG2725271-14

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

96.0

<0.0050

98.1

<0.0010

100.6

<0.0050

220

106.2

<0.0020

7.01

101.9

07-MAR-18

07-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

01-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

85-115

90-110

90-110

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

0.005

0.001

0.005

0.002
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Quality Control Report
Page 8 ofReport Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

Water

Water

Water

Water

Water

R3973682

R3975927

R3975822

R3976068

Batch

Batch

Batch

Batch

CRM

CRM

CRM

MB

MB

MB

MB

MS

LCS

MB

LCS

MB

LCS

MB

MS

WG2725271-14

WG2725271-2

WG2725271-6

WG2725271-1

WG2725271-13

WG2725271-5

WG2725271-9

WG2725271-4

WG2725240-2

WG2725240-1

WG2725258-2

WG2725258-1

WG2725895-2

WG2725895-1

WG2725895-4

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

L2061823-1

L2061823-1

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

102.2

102.7

92.1

<0.0010

<0.0010

<0.0010

<0.0010

102.3

100.8

<0.30

101.0

<3.0

100.2

<0.050

101.1

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

80-120

80-120

80-120

70-130

90-110

85-115

75-125

70-130

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

0.001

0.001

0.001

0.001

0.3

3

0.05
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Quality Control Report
Page 9 ofReport Date: 08-MAR-18Workorder: L2061823

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R3975820

R3973442

Batch

Batch

LCS

MB

CRM

MB

WG2725251-2

WG2725251-1

WG2725218-2

WG2725218-1

VA-FORM-40

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

95.3

<1.0

101.5

<0.10

02-MAR-18

02-MAR-18

01-MAR-18

01-MAR-18

85-115

85-115

%

mg/L

%

NTU

1

0.1
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Quality Control Report
Page 10 ofReport Date: 08-MAR-18Workorder: L2061823

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 08-MAR-18Workorder: L2061823

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

1

1

26-FEB-18 11:44

26-FEB-18 11:44

26-FEB-18 11:44

26-FEB-18 11:44

26-FEB-18 11:44

26-FEB-18 11:44

01-MAR-18 20:00

01-MAR-18 23:47

02-MAR-18 11:50

02-MAR-18 01:13

02-MAR-18 07:02

02-MAR-18 07:02

0.25

3

0.25

3

3

3

80

4

96

4

4

4

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHT

EHTR-FM

EHT

EHT

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2061823 were received on 28-FEB-18 10:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

days

hours

days

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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7

WATER

WP WP WP WP
13-FEB-18 13-FEB-18 13-FEB-18 13-FEB-18

RG_DW-02-
20_WP_Q1-

2018_NP

RG_DW-
D_WP_Q1-
2018_NP

RG_DW-
F_WP_Q1-
2018_NP

RG_DW-
T_WP_Q1-
2018_NP

L2057114-1 L2057114-2 L2057114-3 L2057114-4

11:20 11:20 11:20 11:20

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

476 474 <2.0 <2.0

257 261 <0.50 <0.50

8.06 8.00 5.43 5.47

305 309 375 390

1.2 1.1 <1.0 <1.0

300 298 <3.0 <3.0

2.95 3.93 0.12 <0.10

4.4 4.5 1.6 1.7

168 167 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

168 167 <1.0 <1.0

<0.0050 <0.0050 <0.0050 <0.0050

<0.050 <0.050 <0.050 <0.050

2.65 2.65 <0.10 <0.10

0.195 0.195 <0.020 <0.020

2.73 2.74 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

0.155 0.152 <0.050 <0.050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020

75.4 75.6 <0.30 <0.30

5.20 5.19 <0.10 <0.10

5.27 5.34 <0.10 <0.10

0.7 1.4 0.0 0.0

0.74 0.50 <0.50

0.53 <0.50 <0.50 <0.50

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00011 0.00010 <0.00010 <0.00010

0.0904 0.0925 <0.000050 <0.000050

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010

0.0086 0.0095 <0.0050 <0.0050

72.8 72.6 <0.050 <0.050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

HTC

TKNI TKNI
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WATER

WP WP WP WP
13-FEB-18 13-FEB-18 13-FEB-18 13-FEB-18

RG_DW-02-
20_WP_Q1-

2018_NP

RG_DW-
D_WP_Q1-
2018_NP

RG_DW-
F_WP_Q1-
2018_NP

RG_DW-
T_WP_Q1-
2018_NP

L2057114-1 L2057114-2 L2057114-3 L2057114-4

11:20 11:20 11:20 11:20

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00022 0.00027 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10

0.00393 0.00761 <0.00050 <0.00050

0.233 0.273 <0.010 <0.010

0.000246 0.000387 <0.000050 <0.000050

0.0068 0.0068 <0.0010 <0.0010

20.6 20.5 <0.10 <0.10

0.00616 0.00645 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000970 0.00100 <0.000050 <0.000050

0.00130 0.00275 <0.00050 <0.00050

0.601 0.595 <0.050 <0.050

12.4 12.0 <0.050 <0.050

2.26 2.29 <0.10 <0.10

<0.000010 <0.000010 <0.000010 <0.000010

2.66 2.70 <0.050 <0.050

0.239 0.243 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00107 0.00108 <0.000010 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

0.0202 0.0311 <0.0030 <0.0030

FIELD FIELD FIELD

FIELD FIELD FIELD

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010

0.0888 0.0917 <0.000050

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0060 0.0070 <0.0050

71.4 72.5 <0.050

0.00019 0.00024 <0.00010

<0.10 <0.10 <0.10

0.00311 0.00458 <0.00050

Total Metals

Dissolved Metals
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WATER

WP WP WP WP
13-FEB-18 13-FEB-18 13-FEB-18 13-FEB-18

RG_DW-02-
20_WP_Q1-

2018_NP

RG_DW-
D_WP_Q1-
2018_NP

RG_DW-
F_WP_Q1-
2018_NP

RG_DW-
T_WP_Q1-
2018_NP

L2057114-1 L2057114-2 L2057114-3 L2057114-4

11:20 11:20 11:20 11:20

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 0.011 <0.010

<0.000050 0.000071 <0.000050

0.0064 0.0064 <0.0010

19.2 19.3 <0.10

0.00339 0.00339 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.00102 0.00101 <0.000050

<0.00050 <0.00050 <0.00050

0.596 0.589 <0.050

12.3 12.5 <0.050

2.15 2.10 <0.050

<0.000010 <0.000010 <0.000010

2.50 2.62 <0.050

0.241 0.250 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000980 0.000987 <0.000010

<0.00050 <0.00050 <0.00050

0.0071 0.0112 <0.0030

Dissolved Metals



Reference Information

B

HTC

MES

MS-B

TKNI

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Hardness was calculated from Total Ca and/or Mg concentrations and may be biased high (dissolved Ca/Mg results unavailable).

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

21-FEB-18 16:53 (MT)

L2057114 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2057114-3
L2057114-1, -2, -3, -4
L2057114-1, -2, -3
L2057114-3
L2057114-1, -2, -3
L2057114-3
L2057114-1, -2, -3
L2057114-3
L2057114-3
L2057114-1, -2, -3
L2057114-3
L2057114-1, -2, -3
L2057114-3
L2057114-1, -2, -3, -4
L2057114-1, -2, -3, -4
L2057114-1, -2, -3, -4
L2057114-1, -2, -3, -4
L2057114-1, -2, -3, -4
L2057114-1, -2, -3, -4

Sodium (Na)-Dissolved
Sodium (Na)-Total
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Strontium (Sr)-Total
Orthophosphate-Dissolved (as P)

B
MES
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

Version: FINAL   
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PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

02-20_2018-02-13

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
124-B Aspen Dr 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

Water

Water

Water

Water

Water

R3964667

R3966660

R3962517

R3966469

R3966387

R3964889

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

CRM

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2717862-3

WG2717862-1

WG2718790-3

WG2718790-1

WG2717865-3

WG2717865-1

WG2718398-2

WG2718398-1

WG2718394-2

WG2718394-1

WG2717860-3

WG2717860-2

WG2717860-1

WG2717860-4

VA-ACY-CONTROL

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2057114-4

L2057114-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

112.9

1.3

111.4

1.4

103.3

<1.0

98.3

<0.000020

107.2

<0.000020

<0.050

97.7

<0.050

104.2

16-FEB-18

16-FEB-18

20-FEB-18

20-FEB-18

16-FEB-18

16-FEB-18

18-FEB-18

18-FEB-18

19-FEB-18

19-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

N/A 20

85-115

85-115

85-115

80-120

80-120

85-115

75-125

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

0.00002

0.00002

0.05

RPD-NA<0.050

15



Quality Control Report
Page 2 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

R3963572

R3963571

Batch

Batch

DUP

LCS

LCS

LCS

MB

MB

MB

MS

DUP

LCS

LCS

LCS

LCS

MB

MB

MB

MS

WG2717568-1

WG2717568-12

WG2717568-4

WG2717568-8

WG2717568-11

WG2717568-3

WG2717568-7

WG2717568-2

WG2717567-2

WG2717567-1

WG2717567-13

WG2717567-5

WG2717567-9

WG2717567-12

WG2717567-4

WG2717567-8

WG2717567-3

L2057114-1

L2057114-2

L2057114-1

L2057114-2

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

0.61

94.3

94.2

94.2

<0.50

<0.50

<0.50

100.9

<0.50

95.1

92.9

94.1

92.9

<0.50

<0.50

<0.50

99.0

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

20

N/A

20

20

80-120

80-120

80-120

70-130

80-120

80-120

80-120

80-120

70-130

mg/L

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

mg/L

mg/L

mg/L

%

0.5

0.5

0.5

0.5

0.5

0.5

RPD-NA

0.74

0.53

15



Quality Control Report
Page 3 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

Water

Water

Water

Water

Water

R3964889

R3964667

R3964889

R3966424

R3962321

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

WG2717860-3

WG2717860-2

WG2717860-1

WG2717860-4

WG2717862-4

WG2717862-1

WG2717860-3

WG2717860-2

WG2717860-1

WG2717860-4

WG2718673-10

WG2718673-9

WG2717713-5

WG2717713-2

WG2717713-1

L2057114-4

L2057114-3

VA-EC-PCT-CONTROL

L2057114-4

L2057114-3

NP

L2057114-1

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

<0.10

98.3

<0.10

104.5

99.7

<2.0

<0.020

99.0

<0.020

103.4

99.6

<0.0000050

<0.0000050

100.6

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

20-FEB-18

20-FEB-18

16-FEB-18

16-FEB-18

N/A

N/A

N/A

20

20

20

90-110

75-125

90-110

90-110

75-125

80-120

80-120

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

mg/L

%

%

mg/L

mg/L

%

0.1

2

0.02

0.000005

RPD-NA

RPD-NA

RPD-NA

<0.10

<0.020

<0.0000050

15



Quality Control Report
Page 4 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

R3962321

R3966469

Batch

Batch

MB

MS

LCS

WG2717713-1

WG2717713-6

WG2718398-2

L2057114-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.0000050

103.4

108.3

95.5

95.4

104.3

97.5

89.4

101.5

108.0

102.5

104.6

101.1

108.0

99.3

101.8

112.0

105.4

100.4

104.9

107.7

100.5

99.1

96.1

108.8

97.4

95.3

94.3

100.5

106.8

16-FEB-18

16-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

15



Quality Control Report
Page 5 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3966469Batch
LCS

MB

WG2718398-2

WG2718398-1 NP

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

90.5

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

15



Quality Control Report
Page 6 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3966642Batch
LCS

LCS

MB

WG2718398-2

WG2719300-2

WG2719300-1 NP

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

93.7

100.2

98.3

96.9

101.7

92.6

89.4

105.3

103.3

99.2

99.4

99.0

96.4

93.8

107.9

107.2

103.2

95.5

99.8

97.3

96.9

98.1

91.6

97.3

96.0

99.8

94.9

84.7

93.1

100.6

93.9

<0.0010

<0.00010

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

0.001

0.0001

15



Quality Control Report
Page 7 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R3966642

R3966387

Batch

Batch

MB

LCS

WG2719300-1

WG2718394-2

NP
Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

0.051

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

118.0

101.7

104.1

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

20-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

B

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

15



Quality Control Report
Page 8 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3966387Batch
LCS

MB

WG2718394-2

WG2718394-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

107.3

112.1

90.6

108.7

111.7

110.7

108.4

109.4

98.1

107.2

110.2

108.6

110.2

97.9

111.3

108.9

97.7

97.2

96.8

121.0

100.4

109.5

99.4

102.4

103.7

112.8

103.7

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MES

0.003

0.0001

0.0001

0.00005

0.00005

0.01

15



Quality Control Report
Page 9 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R3966387

R3965149

Batch

Batch

MB

DUP

LCS

MB

MS

WG2718394-1

WG2718532-7

WG2718532-6

WG2718532-5

WG2718532-8

L2057114-4

L2057114-4

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

98.4

<0.0050

92.1

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

N/A 20

85-115

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

RPD-NA<0.0050
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Quality Control Report
Page 10 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Water

Water

Water

Water

R3964889

R3964889

R3964117

R3962544

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

CRM

CRM

DUP

MB

MB

MS

WG2717860-3

WG2717860-2

WG2717860-1

WG2717860-4

WG2717860-3

WG2717860-2

WG2717860-1

WG2717860-4

WG2718338-1

WG2718338-2

WG2717405-2

WG2717405-6

WG2717405-3

WG2717405-1

WG2717405-5

WG2717405-4

L2057114-4

L2057114-3

L2057114-4

L2057114-3

VA-ORP

L2057114-1

VA-ERA-PO4

VA-ERA-PO4

L2057114-1

L2057114-2

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.0010

97.8

<0.0010

103.4

<0.0050

98.6

<0.0050

104.7

222

303

104.2

100.0

<0.0020

<0.0020

<0.0020

99.4

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

17-FEB-18

17-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

N/A

N/A

2.2

N/A

20

20

15

20

90-110

75-125

90-110

75-125

210-230

80-120

80-120

70-130

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

mV

%

%

mg/L

mg/L

mg/L

%

0.001

0.005

0.002

0.002

RPD-NA

RPD-NA

J

RPD-NA

<0.0010

<0.0050

305

<0.0020
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Quality Control Report
Page 11 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

Water

Water

Water

Water

R3964667

R3962018

R3964889

R3963918

Batch

Batch

Batch

Batch

CRM

CRM

CRM

CRM

DUP

MB

MB

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

WG2717862-2

WG2717384-10

WG2717384-2

WG2717384-6

WG2717384-7

WG2717384-1

WG2717384-5

WG2717384-9

WG2717384-8

WG2717860-3

WG2717860-2

WG2717860-1

WG2717860-4

WG2717853-3

WG2717853-2

WG2717853-1

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

L2057114-1

L2057114-2

L2057114-4

L2057114-3

L2057114-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

7.04

95.0

93.2

92.7

<0.0010

<0.0010

<0.0010

<0.0010

101.5

<0.30

99.4

<0.30

105.4

283

100.9

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

N/A

N/A

5.8

20

20

20

6.9-7.1

80-120

80-120

80-120

70-130

90-110

75-125

85-115

pH

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.001

0.001

0.001

0.3

RPD-NA

RPD-NA

<0.0010

<0.30

300
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Quality Control Report
Page 12 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

R3963918

R3963780

R3963810

R3961965

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

CRM

CRM

CRM

CRM

CRM

CRM

MB

MB

MB

MB

MB

WG2717853-1

WG2717099-6

WG2717099-5

WG2717442-2

WG2717442-1

WG2717320-11

WG2717320-14

WG2717320-17

WG2717320-2

WG2717320-5

WG2717320-8

WG2717320-1

WG2717320-10

WG2717320-13

WG2717320-16

WG2717320-4

VA-FORM-40

VA-FORM-40

VA-FORM-40

VA-FORM-40

VA-FORM-40

VA-FORM-40

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<3.0

102.0

<0.050

104.0

<1.0

94.5

94.3

95.0

93.8

94.8

94.5

<0.10

<0.10

<0.10

<0.10

16-FEB-18

17-FEB-18

17-FEB-18

16-FEB-18

16-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

75-125

85-115

85-115

85-115

85-115

85-115

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

NTU

NTU

NTU

NTU

3

0.05

1

0.1

0.1

0.1

0.1
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Quality Control Report
Page 13 ofReport Date: 21-FEB-18Workorder: L2057114

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-VA Water

R3961965Batch
MB

MB

WG2717320-4

WG2717320-7

Turbidity

Turbidity

<0.10

<0.10

15-FEB-18

15-FEB-18

NTU

NTU

0.1

0.1

15



Quality Control Report
Page 14 ofReport Date: 21-FEB-18Workorder: L2057114

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MES

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / 
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

15



Quality Control Report
Page 15 ofReport Date: 21-FEB-18Workorder: L2057114

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4

1
2
3
4

13-FEB-18 11:20
13-FEB-18 11:20
13-FEB-18 11:20
13-FEB-18 11:20

13-FEB-18 11:20
13-FEB-18 11:20
13-FEB-18 11:20
13-FEB-18 11:20

17-FEB-18 15:00
17-FEB-18 15:00
17-FEB-18 15:00
17-FEB-18 15:00

16-FEB-18 10:47
16-FEB-18 10:47
16-FEB-18 10:47
16-FEB-18 10:47

0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25

100
100
100
100

72
72
72
72

Oxidation reduction potential by Elect.

pH by Meter (Automated)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2057114 were received on 15-FEB-18 11:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

15





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

28-FEB-18
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08-MAR-18 11:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061825 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-03-
01_WP_Q1-

2018_NP

L2061825-1

12:35

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

787

451

8.05

318

1.9

500

1.71

7.1

344

<1.0

<1.0

344

<0.0050

<0.25

36.5

0.17

0.053

<0.0050

<0.050

<0.0010

<0.0020

65.4

9.28

9.74

2.4

1.03

0.94

<0.0030

<0.00010

0.00016

0.134

<0.020

<0.000050

0.037

0.0945

103

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS



08-MAR-18 11:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061825 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-03-
01_WP_Q1-

2018_NP

L2061825-1

12:35

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00011

0.14

<0.00050

0.361

0.000050

0.0200

33.4

0.172

<0.0000050

0.00285

0.00289

2.02

0.209

4.89

<0.000010

14.7

0.420

0.000106

<0.00010

<0.010

0.00102

<0.00050

<0.0030

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.138

<0.020

<0.000050

0.036

0.0795

122

<0.00010

0.12

<0.00050

Total Metals

Dissolved Metals



08-MAR-18 11:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061825 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-03-
01_WP_Q1-

2018_NP

L2061825-1

12:35

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.087

<0.000050

0.0216

35.4

0.170

<0.0000050

0.00266

0.00252

2.05

0.190

4.82

<0.000010

15.1

0.413

0.000104

<0.00010

<0.010

0.000801

<0.00050

<0.0030

Dissolved Metals



Reference Information

DLDS

MB-LOR

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

08-MAR-18 11:12 (MT)

L2061825 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1
L2061825-1

Aluminum (Al)-Dissolved
Chromium (Cr)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

Version: FINAL   
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PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

03-01_2018-02-20

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
124-B Aspen Dr 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R3975673

R3977070

R3978081

R3978030

R3975927

R3975791

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

LCS

MB

WG2725244-3

WG2725244-1

WG2725094-3

WG2725094-1

WG2726029-2

WG2726029-1

WG2726029-4

WG2726127-2

WG2726127-1

WG2725240-2

WG2725240-1

WG2725266-4

WG2725266-8

WG2725266-3

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2061825-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

109.0

1.5

100.9

<1.0

96.5

<0.000020

98.1

99.2

<0.000020

98.4

<0.050

98.5

98.2

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

04-MAR-18

04-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

85-115

85-115

80-120

70-130

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R3975791

R3976547

R3975927

R3977070

R3975927

Batch

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

LCS

MB

MB

LCS

MB

CRM

MB

LCS

MB

WG2725266-3

WG2725266-7

WG2726369-1

WG2726369-5

WG2726369-9

WG2726369-4

WG2726369-8

WG2725240-2

WG2725240-1

WG2725094-4

WG2725094-1

WG2725240-2

WG2725240-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

<0.50

<0.50

94.4

90.6

100.7

<0.50

<0.50

99.7

<0.10

93.9

<2.0

98.7

<0.020

02-MAR-18

02-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

80-120

80-120

80-120

90-110

90-110

90-110

mg/L

mg/L

%

%

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.5

0.1

2

0.02
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Quality Control Report
Page 3 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R3974546

R3975895

R3978081

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2725387-2

WG2725387-1

WG2726229-2

WG2726229-1

WG2726029-2

NP

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

100.7

<0.0000050

103.8

<0.0000050

103.7

94.4

104.2

103.9

94.5

93.6

101.7

101.7

104.1

103.2

103.8

100.6

96.3

96.9

100.6

105.3

102.4

100.8

99.7

98.9

102.1

95.5

106.7

02-MAR-18

02-MAR-18

03-MAR-18

03-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.000005

12



Quality Control Report
Page 4 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3978081Batch
LCS

MB

WG2726029-2

WG2726029-1 NP

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

98.3

97.3

99.3

98.9

100.7

105.1

98.3

0.0016

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

0.00012

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

MB-LOR

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 5 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3978081Batch
MB

MS

WG2726029-1

WG2726029-4

NP

L2061825-1

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.00030

<0.000010

<0.00050

<0.0010

99.1

96.1

105.8

N/A

70.4

95.6

105.0

N/A

98.1

96.7

94.3

96.2

94.8

95.2

N/A

N/A

96.3

93.3

96.7

107.7

84.7

99.1

N/A

N/A

98.7

99.1

95.0

109.5

101.9

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R3978081

R3978030

Batch

Batch

MS

LCS

WG2726029-4

WG2726127-2

L2061825-1
Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

96.1

105.7

115.4

104.1

106.3

100.5

100.1

102.3

95.1

101.9

101.9

102.7

115.5

98.8

96.9

108.2

102.6

107.0

102.3

110.1

101.3

107.6

100.7

109.2

104.5

101.2

102.9

97.5

101.0

102.5

06-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

Water

Water

R3978030Batch
LCS

MB

WG2726127-2

WG2726127-1

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

99.5

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 8 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

Water

R3978750

R3975927

R3975927

R3973414

R3974648

R3977070

R3973682

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

MB

CRM

CRM

CRM

WG2727367-6

WG2727367-5

WG2725240-2

WG2725240-1

WG2725240-2

WG2725240-1

WG2725161-1

WG2725372-2

WG2725372-1

WG2725094-2

WG2725271-10

WG2725271-14

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

96.0

<0.0050

98.1

<0.0010

100.6

<0.0050

220

106.2

<0.0020

7.01

101.9

07-MAR-18

07-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

01-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

85-115

90-110

90-110

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

0.005

0.001

0.005

0.002
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Quality Control Report
Page 9 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

Water

Water

Water

Water

Water

R3973682

R3975927

R3975822

R3976068

R3975820

Batch

Batch

Batch

Batch

Batch

CRM

CRM

CRM

MB

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2725271-14

WG2725271-2

WG2725271-6

WG2725271-1

WG2725271-13

WG2725271-5

WG2725271-9

WG2725240-2

WG2725240-1

WG2725258-2

WG2725258-1

WG2725895-2

WG2725895-1

WG2725251-2

WG2725251-1

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

102.2

102.7

92.1

<0.0010

<0.0010

<0.0010

<0.0010

100.8

<0.30

101.0

<3.0

100.2

<0.050

95.3

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

04-MAR-18

04-MAR-18

02-MAR-18

80-120

80-120

80-120

90-110

85-115

75-125

85-115

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.001

0.001

0.001

0.001

0.3

3

0.05
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Quality Control Report
Page 10 ofReport Date: 08-MAR-18Workorder: L2061825

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R3975820

R3973442

Batch

Batch

MB

CRM

MB

WG2725251-1

WG2725218-2

WG2725218-1

VA-FORM-40

Total Suspended Solids

Turbidity

Turbidity

<1.0

101.5

<0.10

02-MAR-18

01-MAR-18

01-MAR-18

85-115

mg/L

%

NTU

1

0.1

12



Quality Control Report
Page 11 ofReport Date: 08-MAR-18Workorder: L2061825

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

MS-B

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 08-MAR-18Workorder: L2061825

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

1

26-FEB-18 12:35

26-FEB-18 12:35

26-FEB-18 12:35

26-FEB-18 12:35

26-FEB-18 12:35

01-MAR-18 20:00

02-MAR-18 11:50

02-MAR-18 01:13

02-MAR-18 07:02

02-MAR-18 07:02

0.25

0.25

3

3

3

79

95

4

4

4

Oxidation reduction potential by Elect.

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR-FM

EHT

EHT

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2061825 were received on 28-FEB-18 10:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

days

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

12





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

28-FEB-18

Lab Work Order #: L2061826

Date Received:Teck Coal Ltd.

124-B Aspen Dr
Sparwood  BC  V0B 2G0

ATTN: Lee Wilm
FINAL   
08-MAR-18 11:10 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-425-5289
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08-MAR-18 11:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061826 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-03-
04_WP_Q1-

2018_NP

L2061826-1

14:20

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

552

306

8.11

309

<1.0

373

0.32

2.1

174

<1.0

<1.0

174

<0.0050

<0.050

8.38

0.155

2.31

<0.0010

0.179

0.0027

0.0028

114

6.26

6.42

1.3

0.66

0.79

0.0083

0.00014

0.00014

0.175

<0.020

<0.000050

0.011

0.0235

73.4

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

TKNI



08-MAR-18 11:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061826 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-03-
04_WP_Q1-

2018_NP

L2061826-1

14:20

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00028

<0.10

0.0105

0.015

0.000348

0.0091

23.4

0.00057

<0.0000050

0.00112

0.0158

0.994

13.1

2.66

<0.000010

6.64

0.186

<0.000010

0.00023

<0.010

0.00101

<0.00050

0.0397

FIELD

FIELD

<0.0030

0.00011

<0.00010

0.180

<0.020

<0.000050

0.010

0.0152

82.2

<0.00030

<0.10

<0.00050

Total Metals

Dissolved Metals

DLB



08-MAR-18 11:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2061826 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-FEB-18

RG_DW-03-
04_WP_Q1-

2018_NP

L2061826-1

14:20

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

<0.000050

0.0092

24.4

0.00029

<0.0000050

0.000932

0.00077

0.978

13.5

2.65

<0.000010

6.55

0.179

<0.000010

<0.00010

<0.010

0.000941

<0.00050

0.0047

Dissolved Metals



Reference Information

DLB

MB-LOR

MS-B

TKNI

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

08-MAR-18 11:10 (MT)
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1
L2061826-1

Aluminum (Al)-Dissolved
Chromium (Cr)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

Version: FINAL   
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PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

03-04_2018-02-20

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
124-B Aspen Dr 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R3975673

R3977070

R3978081

R3978030

R3975927

R3975791

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

WG2725244-3

WG2725244-1

WG2725094-3

WG2725094-1

WG2726029-2

WG2726029-1

WG2726127-2

WG2726127-1

WG2725240-2

WG2725240-1

WG2725266-1

WG2725266-4

WG2725266-8

WG2725266-3

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2061826-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

109.0

1.5

100.9

<1.0

96.5

<0.000020

99.2

<0.000020

98.4

<0.050

0.82

98.5

98.2

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

06-MAR-18

06-MAR-18

04-MAR-18

04-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

0.17 1

85-115

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

%

2

1

0.00002

0.00002

0.05

J0.66
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Quality Control Report
Page 2 ofReport Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R3975791

R3975788

R3975927

R3977070

R3975927

Batch

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

LCS

LCS

MB

MB

LCS

MB

CRM

MB

LCS

MB

WG2725266-3

WG2725266-7

WG2725265-2

WG2725265-1

WG2725265-5

WG2725265-9

WG2725265-4

WG2725265-8

WG2725240-2

WG2725240-1

WG2725094-4

WG2725094-1

WG2725240-2

WG2725240-1

L2061826-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

<0.50

<0.50

0.68

96.3

100.2

95.7

<0.50

<0.50

99.7

<0.10

93.9

<2.0

98.7

<0.020

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

14 20

80-120

80-120

80-120

90-110

90-110

90-110

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.5

0.1

2

0.02

0.79
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Quality Control Report
Page 3 ofReport Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R3974546

R3975895

R3978081

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2725387-2

WG2725387-1

WG2726229-2

WG2726229-1

WG2726029-2

NP

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

100.7

<0.0000050

103.8

<0.0000050

103.7

94.4

104.2

103.9

94.5

93.6

101.7

101.7

104.1

103.2

103.8

100.6

96.3

96.9

100.6

105.3

102.4

100.8

99.7

98.9

102.1

95.5

106.7

02-MAR-18

02-MAR-18

03-MAR-18

03-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3978081Batch
LCS

MB

WG2726029-2

WG2726029-1 NP

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

98.3

97.3

99.3

98.9

100.7

105.1

98.3

0.0016

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

0.00012

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

MB-LOR

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 5 ofReport Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R3978081

R3978030

Batch

Batch

MB

LCS

WG2726029-1

WG2726127-2

NP
Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.00030

<0.000010

<0.00050

<0.0010

105.7

115.4

104.1

106.3

100.5

100.1

102.3

95.1

101.9

101.9

102.7

115.5

98.8

96.9

108.2

102.6

107.0

102.3

110.1

101.3

107.6

100.7

109.2

104.5

101.2

102.9

97.5

06-MAR-18

06-MAR-18

06-MAR-18

06-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3978030Batch
LCS

MB

WG2726127-2

WG2726127-1

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

101.0

102.5

99.5

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

04-MAR-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

Water

R3978750

R3975927

R3975927

R3973414

R3974648

R3977070

R3973682

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

MB

CRM

CRM

CRM

WG2727367-6

WG2727367-5

WG2725240-2

WG2725240-1

WG2725240-2

WG2725240-1

WG2725161-1

WG2725372-2

WG2725372-1

WG2725094-2

WG2725271-10

WG2725271-14

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

96.0

<0.0050

98.1

<0.0010

100.6

<0.0050

220

106.2

<0.0020

7.01

101.9

07-MAR-18

07-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

01-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

85-115

90-110

90-110

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

0.005

0.001

0.005

0.002
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Quality Control Report
Page 8 ofReport Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

Water

Water

Water

Water

Water

R3973682

R3975927

R3975822

R3976068

R3975820

Batch

Batch

Batch

Batch

Batch

CRM

CRM

CRM

MB

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2725271-14

WG2725271-2

WG2725271-6

WG2725271-1

WG2725271-13

WG2725271-5

WG2725271-9

WG2725240-2

WG2725240-1

WG2725258-2

WG2725258-1

WG2725895-2

WG2725895-1

WG2725251-2

WG2725251-1

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

102.2

102.7

92.1

<0.0010

<0.0010

<0.0010

<0.0010

100.8

<0.30

101.0

<3.0

100.2

<0.050

95.3

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

02-MAR-18

04-MAR-18

04-MAR-18

02-MAR-18

80-120

80-120

80-120

90-110

85-115

75-125

85-115

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.001

0.001

0.001

0.001

0.3

3

0.05
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Quality Control Report
Page 9 ofReport Date: 08-MAR-18Workorder: L2061826

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R3975820

R3973442

Batch

Batch

MB

CRM

MB

WG2725251-1

WG2725218-2

WG2725218-1

VA-FORM-40

Total Suspended Solids

Turbidity

Turbidity

<1.0

101.5

<0.10

02-MAR-18

01-MAR-18

01-MAR-18

85-115

mg/L

%

NTU

1

0.1
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Quality Control Report
Page 10 ofReport Date: 08-MAR-18Workorder: L2061826

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 08-MAR-18Workorder: L2061826

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

26-FEB-18 14:20

26-FEB-18 14:20

26-FEB-18 14:20

26-FEB-18 14:20

01-MAR-18 20:00

02-MAR-18 11:50

02-MAR-18 07:02

02-MAR-18 07:02

0.25

0.25

3

3

78

94

4

4

Oxidation reduction potential by Elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR-FM

EHT

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2061826 were received on 28-FEB-18 10:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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21-FEB-18 16:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2057118 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
13-FEB-18

RG_DW-07-
01_WP_Q1-

2018_NP

L2057118-1

14:02

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

1510

889

7.75

322

1.3

1200

1.07

15.5

295

<1.0

<1.0

295

<0.0050

<0.25

9.40

0.16

3.07

<0.0050

0.249

<0.0010

0.0021

602

18.9

19.4

1.3

1.29

1.20

<0.0030

0.00024

0.00016

0.0950

<0.020

<0.000050

0.042

0.0446

199

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS

TKNI



21-FEB-18 16:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2057118 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
13-FEB-18

RG_DW-07-
01_WP_Q1-

2018_NP

L2057118-1

14:02

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00019

<0.10

0.00838

0.076

0.000157

0.0202

89.2

0.00091

<0.0000050

0.00101

0.00087

2.15

8.95

3.04

<0.000010

36.9

0.602

<0.000010

<0.00010

<0.010

0.00454

<0.00050

0.0220

FIELD

FIELD

<0.0030

0.00024

0.00011

0.0953

<0.020

<0.000050

0.044

0.0358

224

<0.00010

<0.10

0.00713

Total Metals

Dissolved Metals



21-FEB-18 16:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2057118 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
13-FEB-18

RG_DW-07-
01_WP_Q1-

2018_NP

L2057118-1

14:02

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

0.000092

0.0216

80.1

0.00025

<0.0000050

0.000952

0.00084

2.21

9.18

2.74

<0.000010

36.6

0.637

<0.000010

<0.00010

<0.010

0.00368

<0.00050

0.0215

Dissolved Metals



Reference Information

DLDS

MS-B

TKNI

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

21-FEB-18 16:50 (MT)

L2057118 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2057118-1
L2057118-1
L2057118-1
L2057118-1
L2057118-1
L2057118-1
L2057118-1
L2057118-1
L2057118-1
L2057118-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Copper (Cu)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total
Orthophosphate-Dissolved (as P)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 21-FEB-18 16:50 (MT)

L2057118 CONTD....
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HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   
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SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

Additional Information:

INV COMMENTS: RG-DW-07-01

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.

Chain of Custody Numbers:

07-01_2018-02-13

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
124-B Aspen Dr 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R3964667

R3962517

R3966469

R3965408

R3964889

R3963572

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

LCS

LCS

WG2717862-3

WG2717862-1

WG2717865-3

WG2717865-1

WG2718398-2

WG2718398-1

WG2718398-4

WG2718392-2

WG2718392-1

WG2717860-2

WG2717860-1

WG2717568-12

WG2717568-4

WG2717568-8

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2057118-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

112.9

1.3

103.3

<1.0

98.3

<0.000020

91.0

105.9

<0.000020

97.7

<0.050

94.3

94.2

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

19-FEB-18

19-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

85-115

85-115

80-120

70-130

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

Water

Water

Water

Water

Water

R3963572

R3963571

R3964889

R3964667

Batch

Batch

Batch

Batch

LCS

MB

MB

MB

LCS

LCS

LCS

LCS

MB

MB

MB

LCS

MB

CRM

MB

WG2717568-8

WG2717568-11

WG2717568-3

WG2717568-7

WG2717567-1

WG2717567-13

WG2717567-5

WG2717567-9

WG2717567-12

WG2717567-4

WG2717567-8

WG2717860-2

WG2717860-1

WG2717862-4

WG2717862-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

94.2

<0.50

<0.50

<0.50

95.1

92.9

94.1

92.9

<0.50

<0.50

<0.50

98.3

<0.10

99.7

<2.0

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

80-120

80-120

80-120

80-120

80-120

90-110

90-110

%

mg/L

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

uS/cm

0.5

0.5

0.5

0.5

0.5

0.5

0.1

2
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Quality Control Report
Page 3 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R3964889

R3966424

R3962321

R3966469

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

WG2717860-2

WG2717860-1

WG2718673-10

WG2718673-9

WG2717713-2

WG2717713-1

WG2718398-2

NP

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

99.0

<0.020

99.6

<0.0000050

100.6

<0.0000050

108.3

95.5

95.4

104.3

97.5

89.4

101.5

108.0

102.5

104.6

101.1

108.0

99.3

101.8

112.0

105.4

100.4

16-FEB-18

16-FEB-18

20-FEB-18

20-FEB-18

16-FEB-18

16-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3966469Batch
LCS

MB

WG2718398-2

WG2718398-1 NP

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

104.9

107.7

100.5

99.1

96.1

108.8

97.4

95.3

94.3

100.5

106.8

90.5

<0.0010

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05
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Quality Control Report
Page 5 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R3966469Batch
MB

MS

WG2718398-1

WG2718398-4

NP

L2057118-1

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.4

108.1

105.3

N/A

93.5

97.9

N/A

94.9

94.5

91.0

95.1

88.4

87.7

N/A

98.0

100.8

94.4

105.4

113.2

90.9

91.9

N/A

N/A

92.1

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

70-130

70-130

70-130

-

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R3966469

R3966642

R3965408

Batch

Batch

Batch

MS

LCS

LCS

WG2718398-4

WG2718398-2

WG2718392-2

L2057118-1
Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

97.7

105.9

105.6

102.7

87.7

93.7

107.2

99.9

96.6

100.9

100.3

90.0

103.2

102.6

101.0

102.6

102.2

101.9

101.3

108.5

109.5

101.9

96.4

103.2

100.2

96.4

99.5

95.6

108.1

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

18-FEB-18

20-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R3965408Batch
LCS

MB

WG2718392-2

WG2718392-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

100.4

102.7

95.7

93.3

111.2

103.1

100.9

<0.0030

<0.00010

<0.00010

<0.000050

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 8 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Water

Water

Water

Water

Water

Water

Water

R3965408

R3965149

R3964889

R3964889

R3964117

R3962544

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

MB

WG2718392-1

WG2718532-6

WG2718532-5

WG2717860-2

WG2717860-1

WG2717860-2

WG2717860-1

WG2718338-1

WG2717405-6

WG2717405-5

VA-ORP

VA-ERA-PO4

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.00030

<0.000010

<0.00050

<0.0030

98.4

<0.0050

97.8

<0.0010

98.6

<0.0050

222

100.0

<0.0020

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

19-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

17-FEB-18

16-FEB-18

16-FEB-18

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 9 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

Water

Water

Water

Water

Water

Water

R3964667

R3962018

R3964889

R3963918

R3966408

Batch

Batch

Batch

Batch

Batch

CRM

CRM

CRM

CRM

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2717862-2

WG2717384-10

WG2717384-2

WG2717384-6

WG2717384-1

WG2717384-5

WG2717384-9

WG2717860-2

WG2717860-1

WG2717853-2

WG2717853-1

WG2717727-2

WG2717727-1

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.04

95.0

93.2

92.7

<0.0010

<0.0010

<0.0010

99.4

<0.30

100.9

<3.0

99.3

<0.050

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

16-FEB-18

19-FEB-18

19-FEB-18

6.9-7.1

80-120

80-120

80-120

90-110

85-115

75-125

pH

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.001

0.001

0.3

3

0.05
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Quality Control Report
Page 10 ofReport Date: 21-FEB-18Workorder: L2057118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R3963810

R3961965

Batch

Batch

LCS

MB

CRM

CRM

CRM

CRM

CRM

CRM

MB

MB

MB

MB

MB

MB

WG2717442-2

WG2717442-1

WG2717320-11

WG2717320-14

WG2717320-17

WG2717320-2

WG2717320-5

WG2717320-8

WG2717320-1

WG2717320-10

WG2717320-13

WG2717320-16

WG2717320-4

WG2717320-7

VA-FORM-40

VA-FORM-40

VA-FORM-40

VA-FORM-40

VA-FORM-40

VA-FORM-40

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

104.0

<1.0

94.5

94.3

95.0

93.8

94.8

94.5

<0.10

<0.10

<0.10

<0.10

<0.10

<0.10

16-FEB-18

16-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

15-FEB-18

85-115

85-115

85-115

85-115

85-115

85-115

85-115

%

mg/L

%

%

%

%

%

%

NTU

NTU

NTU

NTU

NTU

NTU

1

0.1

0.1

0.1

0.1

0.1

0.1
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Quality Control Report
Page 11 ofReport Date: 21-FEB-18Workorder: L2057118

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 21-FEB-18Workorder: L2057118

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

13-FEB-18 14:02

13-FEB-18 14:02

17-FEB-18 15:00

16-FEB-18 10:47

0.25

0.25

97

69

Oxidation reduction potential by Elect.

pH by Meter (Automated)
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2057118 were received on 15-FEB-18 11:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088167 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
30-APR-18

RG_DW-01-
03_WP_Q2-

2018_NP

L2088167-1

12:36

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

378

182

8.51

290

<1.0

220

<0.10

<1.0

152

5.4

<1.0

158

<0.0050

<0.050

0.88

0.149

0.591

<0.0010

0.091

<0.0010

0.0026

34.4

3.94

3.70

-3.1

<0.50

0.67

<0.0030

<0.00010

0.00014

0.0801

<0.020

<0.000050

<0.010

<0.0050

55.4

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



11-MAY-18 16:57 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088167 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
30-APR-18

RG_DW-01-
03_WP_Q2-

2018_NP

L2088167-1

12:36

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00026

<0.10

0.00123

<0.010

<0.000050

0.0022

14.0

<0.00010

<0.0000050

0.000987

<0.00050

0.444

2.95

2.19

<0.000010

1.40

0.214

<0.000010

<0.00010

<0.010

0.000808

<0.00050

0.0057

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.0734

<0.020

<0.000050

<0.010

0.0084

50.2

0.00027

<0.10

0.00132

Total Metals

Dissolved Metals



11-MAY-18 16:57 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088167 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
30-APR-18

RG_DW-01-
03_WP_Q2-

2018_NP

L2088167-1

12:36

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

0.000143

0.0024

13.7

<0.00010

<0.0000050

0.000998

<0.00050

0.452

3.25

2.16

<0.000010

1.43

0.203

<0.000010

<0.00010

<0.010

0.000805

<0.00050

0.0095

Dissolved Metals



Reference Information

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

11-MAY-18 16:57 (MT)

L2088167 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2088167-1
L2088167-1
L2088167-1
L2088167-1
L2088167-1
L2088167-1
L2088167-1

Dissolved Organic Carbon
Dissolved Organic Carbon
Total Organic Carbon
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

Version: FINAL   
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TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

01-03_2018-04-30

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4036549

R4038693

R4038472

R4038654

R4035769

R4036087

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

MS

LCS

MB

MS

LCS

LCS

WG2765159-3

WG2765159-1

WG2765157-8

WG2765157-6

WG2766525-2

WG2766525-1

WG2765762-2

WG2765762-1

WG2765762-4

WG2764850-10

WG2764850-9

WG2764850-12

WG2766291-12

WG2766291-16

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2088167-1

L2088167-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

109.0

1.4

98.0

<1.0

98.2

<0.000020

107.2

<0.000020

99.0

92.3

<0.050

99.5

100.5

07-MAY-18

07-MAY-18

09-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

07-MAY-18

85-115

85-115

80-120

80-120

70-130

85-115

75-125

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

%

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

Water

Water

R4036087

R4036088

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

MB

MS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MS

WG2766291-16

WG2766291-4

WG2766291-8

WG2766291-11

WG2766291-15

WG2766291-3

WG2766291-7

WG2766291-10

WG2766290-1

WG2766290-13

WG2766290-17

WG2766290-5

WG2766290-9

WG2766290-12

WG2766290-16

WG2766290-4

WG2766290-8

WG2766290-11

L2088167-1

L2088167-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

97.7

98.6

98.2

<0.50

<0.50

<0.50

<0.50

107.0

97.8

98.2

97.3

97.8

98.9

<0.50

<0.50

<0.50

<0.50

109.1

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

80-120

80-120

80-120

70-130

80-120

80-120

80-120

80-120

80-120

70-130

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5
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Quality Control Report
Page 3 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4035769

R4038693

R4035769

R4033477

R4032708

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

CRM

MB

LCS

MB

MS

DUP

LCS

MB

LCS

MB

WG2764850-10

WG2764850-9

WG2764850-12

WG2765157-9

WG2765157-6

WG2764850-10

WG2764850-9

WG2764850-12

WG2765023-7

WG2765023-6

WG2765023-5

WG2764368-2

WG2764368-1

L2088167-1

VA-EC-PCT-CONTROL

L2088167-1

L2088167-1

NP

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

92.3

<0.10

98.8

98.5

<2.0

91.9

<0.020

97.5

<0.0000050

103.4

<0.0000050

100.0

<0.0000050

05-MAY-18

05-MAY-18

05-MAY-18

09-MAY-18

09-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

03-MAY-18

03-MAY-18

N/A 20

90-110

75-125

90-110

90-110

75-125

80-120

80-120

%

mg/L

%

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.1

2

0.02

0.000005

0.000005

RPD-NA<0.0000050
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Quality Control Report
Page 4 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4038472Batch
LCS

MB

WG2766525-2

WG2766525-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

102.0

101.3

96.5

92.7

95.1

88.8

96.9

97.1

98.8

95.5

97.6

94.7

97.5

100.6

107.7

96.1

98.9

96.6

100.7

96.6

96.1

101.5

103.3

105.7

99.5

98.6

98.0

93.4

100.0

95.4

<0.0010

<0.00010

<0.00010

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 5 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4038472

R4039365

R4038654

Batch

Batch

Batch

MB

MB

LCS

WG2766525-1

WG2766525-1

WG2765762-2

NP

NP

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Selenium (Se)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.000050

105.2

104.8

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.00005
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Quality Control Report
Page 6 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4038654Batch
LCS

MB

WG2765762-2

WG2765762-1

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

103.3

104.9

99.9

88.5

103.8

102.0

98.5

102.4

103.7

100.1

101.2

103.2

103.9

106.0

103.9

103.9

105.9

111.9

107.9

105.6

105.1

101.5

100.7

101.5

103.5

100.8

105.3

101.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005
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Quality Control Report
Page 7 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4038654Batch
MB

MS

WG2765762-1

WG2765762-4 L2088167-1

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

102.3

102.6

107.0

N/A

96.0

87.5

102.3

N/A

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

MS-B

MS-B

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 8 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4038654

R4039351

R4035769

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

MS

WG2765762-4

WG2767883-6

WG2767883-5

WG2764850-10

WG2764850-9

WG2764850-12

L2088167-1

L2088167-1

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

105.4

100.9

101.3

97.2

96.8

98.3

N/A

104.0

102.6

101.5

103.6

101.4

90.3

100.8

105.8

N/A

97.0

103.0

101.6

98.6

104.0

94.6

99.6

<0.0050

90.7

<0.0010

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

09-MAY-18

05-MAY-18

05-MAY-18

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

MS-B

MS-B

0.005

0.001
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Quality Control Report
Page 9 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

Water

Water

R4035769

R4035769

R4033768

R4033255

R4038693

R4031186

Batch

Batch

Batch

Batch

Batch

Batch

MS

LCS

MB

MS

CRM

CRM

MB

CRM

CRM

MB

WG2764850-12

WG2764850-10

WG2764850-9

WG2764850-12

WG2765565-1

WG2764244-10

WG2764244-9

WG2765157-7

WG2763590-18

WG2763590-17

L2088167-1

L2088167-1

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

95.2

93.0

<0.0050

99.6

220

94.4

<0.0020

7.01

102.8

<0.0010

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

04-MAY-18

04-MAY-18

09-MAY-18

02-MAY-18

02-MAY-18

75-125

90-110

75-125

210-230

80-120

6.9-7.1

80-120

%

%

mg/L

%

mV

%

mg/L

pH

%

mg/L

0.005

0.002

0.001

12



Quality Control Report
Page 10 ofReport Date: 11-MAY-18Workorder: L2088167

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

R4035769

R4037942

R4033711

R4036050

R4032660

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

MS

LCS

MB

CRM

CRM

MB

MB

WG2764850-10

WG2764850-9

WG2764850-12

WG2766491-2

WG2766491-1

WG2764322-6

WG2764322-5

WG2764322-8

WG2765581-4

WG2765581-3

WG2764218-2

WG2764218-5

WG2764218-1

WG2764218-4

L2088167-1

L2088167-1

VA-FORM-40

VA-FORM-40

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

94.2

<0.30

98.2

98.4

<3.0

101.1

<0.050

103.6

101.3

<1.0

101.0

99.8

<0.10

<0.10

05-MAY-18

05-MAY-18

05-MAY-18

07-MAY-18

07-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

03-MAY-18

03-MAY-18

03-MAY-18

03-MAY-18

90-110

75-125

85-115

75-125

70-130

85-115

85-115

85-115

%

mg/L

%

%

mg/L

%

mg/L

%

%

mg/L

%

%

NTU

NTU

0.3

3

0.05

1

0.1

0.1

12



Quality Control Report
Page 11 ofReport Date: 11-MAY-18Workorder: L2088167

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 11-MAY-18Workorder: L2088167

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

30-APR-18 12:36

30-APR-18 12:36

30-APR-18 12:36

30-APR-18 12:36

05-MAY-18 13:00

07-MAY-18 20:30

05-MAY-18 09:00

05-MAY-18 09:00

0.25

0.25

3

3

120

176

5

5

Oxidation reduction potential by Elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR-FM

EHTL

EHTL

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2088167 were received on 02-MAY-18 13:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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11-MAY-18 17:13 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088168 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
30-APR-18

RG_DW-01-
07_WP_Q2-

2018_NP

L2088168-1

13:25

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

825

502

7.95

323

<1.0

575

0.17

9.7

300

<1.0

<1.0

300

<0.0050

<0.25

44.5

<0.10

0.987

<0.0050

0.157

0.0012

0.0045

57.3

8.52

10.5

10.3

0.66

1.28

<0.0030

0.00010

0.00014

0.144

<0.020

<0.000050

0.018

0.0412

127

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS

DLDS



11-MAY-18 17:13 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088168 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
30-APR-18

RG_DW-01-
07_WP_Q2-

2018_NP

L2088168-1

13:25

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00017

<0.10

0.0183

<0.010

0.000755

0.0077

46.2

0.00022

<0.0000050

0.00391

0.00130

0.998

1.46

6.70

<0.000010

9.44

0.325

<0.000010

0.00017

<0.010

0.00171

<0.00050

0.0402

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.132

<0.020

<0.000050

0.018

0.0524

125

0.00015

<0.10

0.00199

Total Metals

Dissolved Metals



11-MAY-18 17:13 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088168 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
30-APR-18

RG_DW-01-
07_WP_Q2-

2018_NP

L2088168-1

13:25

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

0.000067

0.0077

46.1

0.00011

<0.0000050

0.00393

<0.00050

1.11

1.66

6.52

<0.000010

9.53

0.329

<0.000010

<0.00010

<0.010

0.00167

<0.00050

0.0081

Dissolved Metals



Reference Information

DLDS

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

11-MAY-18 17:13 (MT)

L2088168 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2088168-1
L2088168-1
L2088168-1
L2088168-1
L2088168-1
L2088168-1
L2088168-1

Dissolved Organic Carbon
Dissolved Organic Carbon
Total Organic Carbon
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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L2088168 CONTD....

6PAGE of

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

Version: FINAL   
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L2088168 CONTD....
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TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

01-07_2018-04-30

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4036549

R4038693

R4038472

R4038654

R4035769

R4036087

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

LCS

LCS

WG2765159-3

WG2765159-1

WG2765157-8

WG2765157-6

WG2766525-2

WG2766525-1

WG2765762-3

WG2765762-2

WG2765762-1

WG2764850-10

WG2764850-9

WG2766291-12

WG2766291-16

WG2766291-4

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2088168-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

109.0

1.4

98.0

<1.0

98.2

<0.000020

<0.000020

107.2

<0.000020

92.3

<0.050

100.5

97.7

07-MAY-18

07-MAY-18

09-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

05-MAY-18

05-MAY-18

07-MAY-18

07-MAY-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

R4036087

R4036088

R4035769

Batch

Batch

Batch

LCS

LCS

MB

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

WG2766291-4

WG2766291-8

WG2766291-11

WG2766291-15

WG2766291-3

WG2766291-7

WG2766290-1

WG2766290-13

WG2766290-17

WG2766290-5

WG2766290-9

WG2766290-12

WG2766290-16

WG2766290-4

WG2766290-8

WG2764850-10

WG2764850-9

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

98.6

98.2

<0.50

<0.50

<0.50

<0.50

97.8

98.2

97.3

97.8

98.9

<0.50

<0.50

<0.50

<0.50

92.3

<0.10

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

05-MAY-18

05-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

90-110

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.1
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Quality Control Report
Page 3 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4038693

R4035769

R4033477

R4032708

R4038472

Batch

Batch

Batch

Batch

Batch

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2765157-9

WG2765157-6

WG2764850-10

WG2764850-9

WG2765023-6

WG2765023-5

WG2764368-2

WG2764368-1

WG2766525-2

VA-EC-PCT-CONTROL

NP

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

98.5

<2.0

91.9

<0.020

103.4

<0.0000050

100.0

<0.0000050

102.0

101.3

96.5

92.7

95.1

88.8

96.9

97.1

98.8

95.5

97.6

09-MAY-18

09-MAY-18

05-MAY-18

05-MAY-18

04-MAY-18

04-MAY-18

03-MAY-18

03-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

2

0.02

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4038472Batch
LCS

MB

WG2766525-2

WG2766525-1 NP

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

94.7

97.5

100.6

107.7

96.1

98.9

96.6

100.7

96.6

96.1

101.5

103.3

105.7

99.5

98.6

98.0

93.4

100.0

95.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001
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Quality Control Report
Page 5 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4038472

R4039365

R4038654

Batch

Batch

Batch

MB

MB

DUP

WG2766525-1

WG2766525-1

WG2765762-3

NP

NP

L2088168-1

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Selenium (Se)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.000050

<0.0030

<0.00010

0.00015

0.143

<0.000050

0.018

0.0000467

126

0.00021

<0.00010

0.0184

0.010

0.000752

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

N/A

N/A

12

0.7

N/A

1.4

13

0.5

0.00004

N/A

0.6

N/A

0.3

20

20

20

20

20

20

20

20

0.0002

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.00005

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

<0.0030

0.00010

0.00014

0.144

<0.000050

0.018

0.0000412

127

0.00017

<0.00010

0.0183

<0.010

0.000755
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Quality Control Report
Page 6 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4038654Batch
DUP

LCS

WG2765762-3

WG2765762-2

L2088168-1
Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

0.0076

45.7

0.00021

0.00397

0.00126

1.01

0.00137

6.67

<0.000010

9.30

0.326

<0.000010

0.00017

<0.010

0.00167

<0.00050

0.0400

105.2

104.8

103.3

104.9

99.9

88.5

103.8

102.0

98.5

102.4

103.7

100.1

101.2

103.2

103.9

106.0

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

1.0

1.0

5.1

1.7

2.7

0.8

6.7

0.4

N/A

1.5

0.3

N/A

0.5

N/A

2.4

N/A

0.5

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0077

46.2

0.00022

0.00391

0.00130

0.998

0.00146

6.70

<0.000010

9.44

0.325

<0.000010

0.00017

<0.010

0.00171

<0.00050

0.0402
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Quality Control Report
Page 7 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4038654Batch
LCS

MB

WG2765762-2

WG2765762-1

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

103.9

103.9

105.9

111.9

107.9

105.6

105.1

101.5

100.7

101.5

103.5

100.8

105.3

101.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 8 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

Water

Water

Water

Water

Water

R4038654

R4039351

R4035769

R4035769

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2765762-1

WG2767883-7

WG2767883-6

WG2767883-5

WG2767883-8

WG2764850-10

WG2764850-9

WG2764850-10

WG2764850-9

L2088168-1

L2088168-1

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

99.6

<0.0050

100.8

90.7

<0.0010

93.0

<0.0050

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

N/A 20

85-115

75-125

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

RPD-NA<0.0050
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Quality Control Report
Page 9 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

Water

Water

Water

Water

Water

Water

Water

R4033768

R4033255

R4038693

R4031186

R4035769

R4037942

R4033711

Batch

Batch

Batch

Batch

Batch

Batch

Batch

CRM

CRM

MB

CRM

CRM

MB

LCS

MB

LCS

MB

LCS

MB

WG2765565-1

WG2764244-10

WG2764244-9

WG2765157-7

WG2763590-18

WG2763590-17

WG2764850-10

WG2764850-9

WG2766491-2

WG2766491-1

WG2764322-6

WG2764322-5

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

220

94.4

<0.0020

7.01

102.8

<0.0010

94.2

<0.30

98.4

<3.0

101.1

05-MAY-18

04-MAY-18

04-MAY-18

09-MAY-18

02-MAY-18

02-MAY-18

05-MAY-18

05-MAY-18

07-MAY-18

07-MAY-18

05-MAY-18

210-230

80-120

6.9-7.1

80-120

90-110

85-115

75-125

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

%

0.002

0.001

0.3

3
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Quality Control Report
Page 10 ofReport Date: 11-MAY-18Workorder: L2088168

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

R4033711

R4036050

R4032660

Batch

Batch

Batch

MB

LCS

MB

CRM

CRM

MB

MB

WG2764322-5

WG2765581-4

WG2765581-3

WG2764218-2

WG2764218-5

WG2764218-1

WG2764218-4

VA-FORM-40

VA-FORM-40

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

<0.050

101.3

<1.0

101.0

99.8

<0.10

<0.10

05-MAY-18

05-MAY-18

05-MAY-18

03-MAY-18

03-MAY-18

03-MAY-18

03-MAY-18

85-115

85-115

85-115

mg/L

%

mg/L

%

%

NTU

NTU

0.05

1

0.1

0.1
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Quality Control Report
Page 11 ofReport Date: 11-MAY-18Workorder: L2088168

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 11-MAY-18Workorder: L2088168

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

30-APR-18 13:25

30-APR-18 13:25

30-APR-18 13:25

30-APR-18 13:25

05-MAY-18 13:00

07-MAY-18 20:30

05-MAY-18 09:00

05-MAY-18 09:00

0.25

0.25

3

3

120

175

5

5

Oxidation reduction potential by Elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR-FM

EHTL

EHTL

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2088168 were received on 02-MAY-18 13:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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List of Analyzed Constituents, Applicable Guidelines and Additional 

Information 



 

Attachment 2- List of Analyzed Parameters, Applicable Guidelines and Additional Information 
 

Table1 below provides a list of analyzed parameters for the water sampling program along with water quality guidelines for human and 
livestock consumption. 

 
Table 1: Summary of Analytical Parameters and Applicable Parameters 
 

 
 

Parameter 
Guidelines 

for Drinking 
Water, Health 

Canada 
20171 

Guidelines 
for Livestock 

Watering, 
BC2,3 

 

Common Sources per 
Heath Canada, 
20171 

Health Considerations per Health 
Canada, 20171 

Comments per Heath Canada, 
20171 

 
Selenium 0.05 

mg/L 
(MAC4) 

 
0.03 mg/L 

Naturally occurring (erosion and 
weathering of rocks and soils) 
and release from coal ash from 
coal-fired power plants and 
mining, refining of copper and 
other metals. 

Health basis of MAC: chronic 
selenosis symptoms in humans 
following exposure to high 
levels 
Other: Hair loss, tooth decay, 
weakened nails and nervous 
system disturbances at 
extremely high levels of 
exposure 

Selenium is an essential nutrient. 
Most exposure is from food; little 
information on toxicity of 
selenium from drinking water. 
Selenium can be found in non-
leaded brass alloy where it is 
added to replace lead. 

 
Sulphate <than or = to 

500 mg/L (AO5) 
1,000 mg/L (dissolved     

Industrial wastes. High levels (above 500 mg/L) can 
cause physiological effects such as 
diarrhoea or dehydration 

Based on taste; it is recommended 
that health authorities be notified of 
drinking water sources containing 
sulphate concentrations above 500 
mg/L. 

Nitrate 45 as nitrate; 10 
as nitrate-
nitrogen (MAC4) 

100 mg/L Naturally occurring; leaching or 
runoff from agricultural fertilizer 
use, manure and domestic 
sewage; may be produced from 
excess ammonia or nitirification in 
the distribution system 

Health basis of MAC: 
Methaemoglobinaemia (blue 
baby syndrome) and effects on 
thyroid gland function in bottle-fed 
infants 
Other: Classified as possible 
carcinogen under conditions that 
result in endogenous nitrosation 

Systems using chloramine 
disinfection or that have naturally 
occurring ammonia should monitor 
the level of nitrite in the distribution 
system. Homeowners with a well 
should test concentration of nitrite 
in their water supply. 

 
 
Cadmium 

 
0.005 
mg/L 
(MAC4 ) 

 
0.08 mg/L (total)   

Leaching from galvanized 
pipes, solders or black 
polyethylene pipes; industrial 
and municipal waste. 

 Health basis of MAC: Kidney damage 
and softening of bone 

 None 



 
 
Nitrite 

 
 
3 as nitrite; 1 as 
nitrite-nitrogen 
(MAC4) 

 
 
 

10 mg/L 

Naturally occurring; leaching or 
runoff from agricultural fertilizer 
use, manure and domestic 
sewage; may be produced from 
excess ammonia or from 
microbial activity in distribution 
system 

Health basis of MAC: 
Methaemoglobinaemia (blue 
baby syndrome) in bottle-fed 
infants less than 6 months of age 
Other: Classified as possible 
carcinogen under conditions that 
result in endogenous nitrosation 

Systems using chloramine 
disinfection or that have naturally 
occurring ammonia should monitor 
the level of nitrite in the distribution 
system. Homeowners with a well 
should test concentration of nitrite 
in their water supply. 

 
 
 

Chloride 

 
 
 
<than or= to 
250 mg/L (AO5) 

 
 
 

600 mg/L 

Naturally occurring (seawater 
intrusion); dissolved salt 
deposits, highway salt, industrial 
effluents, oil well operations, 
sewage, irrigation drainage, 
refuse leachate. 

None Based on taste and potential for 
corrosion in the distribution system. 

 
 
 

Hardness 

 
 
 
None 

 
 
 

None 

Naturally occurring 
(sedimentary rock erosion and 
seepage, runoff from soils); 
levels generally higher in 
groundwater. 

Although hardness may have 
significant aesthetic effects, a 
guideline has not been established 
because public acceptance of 
hardness may vary considerably 
according to the local conditions; 
major contributors to hardness -- 
calcium and magnesium -- are not of 
direct public health concern 

Hardness levels between 80 and 100 
mg/L (as CaC03) provide 
acceptable balance between 
corrosion and incrustation; where a 
water softener is used, a separate 
unsoftened supply for cooking and 
drinking purposes is recommended. 

 
 

Calcium 
 
 

None 
 

1000mg/L 
(dissolved)3 

Naturally occurring (erosion 
and weathering of soils, 
minerals, ores). 

None Guideline value not necessary, as 
there is no evidence of adverse 
health effects from calcium in 
drinking water; calcium contributes 
to hardness. 

 
 

Sodium 

 
 
<than or = to 
200 mg/L (AO5) 

 
 

None 

Naturally occurring (erosion 
and weathering of salt deposits 
and contact with igneous rock, 
seawater intrusion); sewage 
and industrial effluents; sodium-
based water softeners. 

None Based on taste; where a 
sodium- based water softener 
is used, a separate unsoftened 
supply for cooking and drinking 
purposes is recommended. 

 
 

Magnesium 
 
 

None 
 
 

None 
Naturally occurring (erosion and 
weathering of rocks and 
minerals). 

None Guideline value not necessary, as 
there is no evidence of adverse 
health effects from magnesium in 
drinking water. 

 
 
 
 
 
 



 
Notes: 
1) Copied from Table 2. Chemical and Physical Parameters, Health Canada website (www.healthcanada.gc.ca/waterquality}, February 2017. 
2) Water Quality Guidelines (Criteria) Reports- approved WQ guidelines shown unless otherwise noted 
3) From A Compendium of Working WQ Guidelines for British Columbia; Ministry of Environment; August 2006 
4) MAC- Maximum Acceptable Concentration as defined by Health Canada, 2017 
5) AO- Aesthetic Objective as defined by Health Canada, 2017 

 

 
 

Units of Measure 
The concentration of dissolved substances is normally expressed in milligrams per litre (mg/L), which for potable water can also be referred to as 
parts per million or ppm. In some cases, trace concentrations of dissolved substances will be listed as micrograms per litre (ug/L), or parts per 
billion (ppb). Table 2 summarizes the main units of measure and equivalent terms. 

 
Units of measure 

 

 
 
 
 

Explanation of Guideline Terms 
Water sampling results for drinking water were compared to Guidelines for Canadian Drinking Water Quality, published by Health Canada 
(2017). Within the Health Canada guidelines guidelines are listed as either a maximum acceptable concentration (MAC) or aesthetic objective 
(AO). Definitions of the guideline types listed above are provided below: 

 
Health Canada Water Quality Guideline Terms and Definitions 

Term Definition 

Aesthetic Objective (AO) AOs are for specific parameters which affect water quality based on smell, taste or 
color. There are substances which fall under aesthetic objectives which in high enough 
quantities may impose a health risk. 

Maximum Acceptable 
Concentration 
(MAC) 

MACs have been developed for parameters, or substances, which are known or 
suspected to cause deleterious health effects. This term assumes the parameter would 
be consumed over a lifetime at that concentration. 

 

http://www.healthcanada.gc.ca/waterquality
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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L2086019 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
25-APR-18

RG_DW-02-
20_WP_Q2-

2018_NP

L2086019-1

11:02

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

491

250

8.20

296

<1.0

305

0.57

1.3

166

5.4

<1.0

172

<0.0050

<0.050

3.07

0.200

2.97

<0.0010

0.157

<0.0010

<0.0020

78.9

5.38

5.12

-2.5

0.59

0.59

<0.0030

<0.00010

<0.00010

0.0958

<0.020

<0.000050

<0.010

0.0125

67.2

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

TKNI
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Client ID
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Grouping Analyte
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WP
25-APR-18

RG_DW-02-
20_WP_Q2-

2018_NP

L2086019-1

11:02

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00034

<0.10

0.0162

0.103

0.00110

0.0064

19.7

0.00204

<0.0000050

0.00112

<0.00050

0.591

13.0

2.31

<0.000010

2.63

0.268

<0.000010

0.00194

<0.010

0.00105

<0.00050

0.0265

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.0971

<0.020

<0.000050

<0.010

0.0069

67.1

0.00012

<0.10

0.00625

Total Metals

Dissolved Metals
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WATER

WP
25-APR-18

RG_DW-02-
20_WP_Q2-

2018_NP

L2086019-1

11:02

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

0.000143

0.0064

20.0

0.00131

<0.0000050

0.00101

<0.00050

0.589

12.8

2.16

<0.000010

2.53

0.248

<0.000010

<0.00010

<0.010

0.00106

<0.00050

0.0089

Dissolved Metals



Reference Information

MS-B

TKNI

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

07-MAY-18 17:34 (MT)

L2086019 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2086019-1
L2086019-1
L2086019-1
L2086019-1
L2086019-1
L2086019-1
L2086019-1

Dissolved Organic Carbon
Total Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

Version: FINAL   
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TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

020_2018-04-25

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

R4029992

R4033572

R4033596

R4026502

R4033493

Batch

Batch

Batch

Batch

Batch

CRM

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

MB

MB

MB

WG2760837-3

WG2760837-1

WG2763581-3

WG2763581-2

WG2763581-1

WG2763477-2

WG2763477-1

WG2760834-2

WG2760834-1

WG2764119-12

WG2764119-4

WG2764119-8

WG2764119-11

WG2764119-3

WG2764119-7

VA-ACY-CONTROL

L2086019-1

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

114.4

2.0

<0.000020

97.3

<0.000020

95.5

<0.000020

94.7

<0.050

103.3

103.3

102.2

<0.50

<0.50

01-MAY-18

01-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

29-APR-18

29-APR-18

03-MAY-18

03-MAY-18

03-MAY-18

03-MAY-18

03-MAY-18

N/A 20

85-115

80-120

80-120

85-115

80-120

80-120

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

mg/L

mg/L

2

0.00002

0.00002

0.05

0.5

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

Water

Water

Water

Water

Water

R4033493

R4031195

R4026502

R4032408

R4026502

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

LCS

LCS

LCS

MB

MB

MB

LCS

MB

CRM

MB

LCS

MB

WG2764119-7

WG2762702-10

WG2762702-1

WG2762702-13

WG2762702-5

WG2762702-9

WG2762702-12

WG2762702-4

WG2762702-8

WG2760834-2

WG2760834-1

WG2762581-4

WG2762581-1

WG2760834-2

WG2760834-1

L2086019-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

<0.50

0.53

99.8

103.9

101.2

106.8

<0.50

<0.50

<0.50

96.1

<0.10

99.7

<2.0

97.7

03-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

29-APR-18

29-APR-18

03-MAY-18

03-MAY-18

29-APR-18

10 20

80-120

80-120

80-120

80-120

90-110

90-110

90-110

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

uS/cm

%

0.5

0.5

0.5

0.5

0.1

2

0.59
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Quality Control Report
Page 3 ofReport Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4026502

R4030949

R4030028

R4033572

Batch

Batch

Batch

Batch

MB

LCS

LCS

MB

DUP

WG2760834-1

WG2762850-6

WG2762393-2

WG2762393-1

WG2763581-3 L2086019-1

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

<0.020

98.7

100.3

<0.0000050

<0.0030

<0.00010

<0.00010

0.0973

<0.000050

<0.010

0.0000096

68.4

0.00015

<0.00010

0.00641

<0.010

0.000142

0.0061

20.4

0.00138

0.00105

<0.00050

0.608

29-APR-18

02-MAY-18

01-MAY-18

01-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

N/A

N/A

N/A

0.2

N/A

N/A

0.000002

1.9

0.00003

N/A

2.5

N/A

1.0

4.3

2.1

5.0

3.4

N/A

3.2

20

20

20

20

20

20

0.00001

20

0.0002

20

20

20

20

20

20

20

20

20

20

80-120

80-120

mg/L

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

0.0971

<0.000050

<0.010

0.0000069

67.1

0.00012

<0.00010

0.00625

<0.010

0.000143

0.0064

20.0

0.00131

0.00101

<0.00050

0.589
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Quality Control Report
Page 4 ofReport Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4033572Batch
DUP

LCS

WG2763581-3

WG2763581-2

L2086019-1
Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

0.0129

2.13

<0.000010

2.61

0.255

<0.000010

<0.00010

<0.010

0.00107

<0.00050

0.0095

94.6

92.2

96.0

98.7

97.6

92.9

99.9

99.4

96.1

96.8

95.1

89.1

97.2

96.8

101.4

98.5

97.7

95.7

95.0

100.5

96.4

91.0

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

0.8

1.5

N/A

3.0

2.7

N/A

N/A

N/A

0.5

N/A

7.1

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0128

2.16

<0.000010

2.53

0.248

<0.000010

<0.00010

<0.010

0.00106

<0.00050

0.0089
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Quality Control Report
Page 5 ofReport Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4033572Batch
LCS

MB

WG2763581-2

WG2763581-1 NP

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

100.2

98.2

95.5

93.5

92.3

100.4

97.6

93.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001
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Quality Control Report
Page 6 ofReport Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4033572

R4033596

Batch

Batch

MB

LCS

WG2763581-1

WG2763477-2

NP
Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.3

103.3

99.0

100.3

97.6

104.0

99.2

96.6

98.2

97.9

99.0

93.9

95.9

95.8

98.8

100.4

103.1

98.6

100.6

99.3

100.8

100.4

101.8

103.2

94.0

98.1

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4033596Batch
LCS

MB

WG2763477-2

WG2763477-1

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

96.1

96.7

99.5

96.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005
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Quality Control Report
Page 8 ofReport Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

Water

R4033596

R4035742

R4026502

R4026502

R4024954

R4025094

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

MB

MS

WG2763477-1

WG2766124-6

WG2766124-5

WG2760834-2

WG2760834-1

WG2760834-2

WG2760834-1

WG2760710-1

WG2760732-34

WG2760732-33

WG2760732-36

VA-ORP

VA-ERA-PO4

L2086019-1

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.0030

97.4

<0.0050

96.9

<0.0010

96.6

<0.0050

221

98.6

<0.0020

105.2

04-MAY-18

07-MAY-18

07-MAY-18

29-APR-18

29-APR-18

29-APR-18

29-APR-18

28-APR-18

29-APR-18

29-APR-18

29-APR-18

85-115

90-110

90-110

210-230

80-120

70-130

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

%

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 9 ofReport Date: 07-MAY-18Workorder: L2086019

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

Water

R4024675

R4026502

R4027808

R4031118

R4032468

R4024659

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

CRM

MB

WG2760585-14

WG2760585-13

WG2760834-2

WG2760834-1

WG2760579-2

WG2760579-1

WG2762617-6

WG2762617-5

WG2763146-4

WG2763146-3

WG2760570-2

WG2760570-1

VA-OPO4-CONTROL

VA-FORM-40

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

102.3

<0.0010

98.0

<0.30

101.5

<3.0

102.5

<0.050

95.2

<1.0

100.8

<0.10

28-APR-18

28-APR-18

29-APR-18

29-APR-18

28-APR-18

28-APR-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

28-APR-18

28-APR-18

80-120

90-110

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.001

0.3

3

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 07-MAY-18Workorder: L2086019

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 07-MAY-18Workorder: L2086019

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

25-APR-18 11:02

25-APR-18 11:02

25-APR-18 11:02

25-APR-18 11:02

28-APR-18 12:00

01-MAY-18 11:00

29-APR-18 08:29

29-APR-18 08:29

0.25

0.25

3

3

73

144

4

4

Oxidation reduction potential by Elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR-FM

EHT

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2086019 were received on 27-APR-18 09:38.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

25-APR-18

Lab Work Order #: L2084707

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Lee Wilm
FINAL   
07-MAY-18 16:26 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-425-5289

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00554397  Project P.O. #: 

03-01_2018-04-23C of C Numbers:
Legal Site Desc: 



07-MAY-18 16:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2084707 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
23-APR-18

RG_DW-03-
01_WP_Q2-

2018_NP

L2084707-1

14:55

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

819

418

8.09

293

1.5

498

1.53

5.7

349

<1.0

<1.0

349

<0.0050

<0.25

40.3

0.19

0.080

<0.0050

<0.050

<0.0010

<0.0020

65.7

9.50

9.08

-2.3

1.04

0.97

<0.0030

<0.00010

0.00012

0.131

<0.020

<0.000050

0.035

0.0814

116

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS



07-MAY-18 16:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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WATER

WP
23-APR-18

RG_DW-03-
01_WP_Q2-

2018_NP

L2084707-1

14:55

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00010

0.10

<0.00050

0.258

<0.000050

0.0220

36.2

0.158

<0.0000050

0.00313

0.00253

2.18

0.169

4.71

<0.000010

14.8

0.398

0.000101

<0.00010

<0.010

0.000972

<0.00050

<0.0030

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.135

<0.020

<0.000050

0.032

0.0795

108

<0.00010

0.10

<0.00050

Total Metals

Dissolved Metals
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WATER

WP
23-APR-18

RG_DW-03-
01_WP_Q2-

2018_NP

L2084707-1

14:55

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.067

<0.000050

0.0194

35.8

0.152

<0.0000050

0.00308

0.00251

2.06

0.193

4.72

<0.000010

15.3

0.410

0.000110

<0.00010

<0.010

0.00100

<0.00050

0.0026

Dissolved Metals



Reference Information

DLDS

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

07-MAY-18 16:26 (MT)

L2084707 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1
L2084707-1

Dissolved Organic Carbon
Total Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Zinc (Zn)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

Version: FINAL   
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PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

03-01_2018-04-23

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4024400

R4026488

R4031151

R4031003

R4023580

R4029767

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

LCS

LCS

WG2759210-3

WG2759210-1

WG2759213-3

WG2759213-1

WG2762666-2

WG2762666-1

WG2761842-3

WG2761842-2

WG2761842-1

WG2759163-2

WG2759163-1

WG2761318-12

WG2761318-4

WG2761318-8

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2084707-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

108.7

1.8

113.2

<1.0

97.2

<0.000020

<0.000020

109.1

<0.000020

96.2

<0.050

107.7

109.0

27-APR-18

27-APR-18

28-APR-18

28-APR-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

26-APR-18

26-APR-18

30-APR-18

30-APR-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

Water

Water

Water

Water

R4029767

R4029652

R4023580

Batch

Batch

Batch

LCS

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

WG2761318-8

WG2761318-11

WG2761318-3

WG2761318-7

WG2761317-1

WG2761317-13

WG2761317-17

WG2761317-5

WG2761317-9

WG2761317-12

WG2761317-16

WG2761317-4

WG2761317-8

WG2759163-2

WG2759163-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

105.4

<0.50

<0.50

<0.50

104.3

105.1

103.6

104.5

104.8

<0.50

<0.50

<0.50

<0.50

97.8

<0.10

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

26-APR-18

26-APR-18

80-120

80-120

80-120

80-120

80-120

80-120

90-110

%

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.1
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Quality Control Report
Page 3 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4024400

R4023580

R4026245

R4023481

R4031151

Batch

Batch

Batch

Batch

Batch

CRM

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

WG2759210-4

WG2759210-1

WG2759163-2

WG2759163-1

WG2759016-10

WG2759016-9

WG2759234-35

WG2759234-2

WG2759234-1

WG2762666-2

VA-EC-PCT-CONTROL

NP

L2084707-1

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

99.0

<2.0

98.4

<0.020

80.6

<0.0000050

<0.0000050

100.1

<0.0000050

100.8

97.0

99.0

99.6

98.6

90.9

102.6

96.7

99.6

27-APR-18

27-APR-18

26-APR-18

26-APR-18

29-APR-18

29-APR-18

26-APR-18

26-APR-18

26-APR-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

N/A 20

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

uS/cm

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

2

0.02

0.000005

0.000005

RPD-NA<0.0000050
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Quality Control Report
Page 4 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4031151Batch
LCS

MB

WG2762666-2

WG2762666-1 NP

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

97.7

95.9

101.3

100.3

95.0

99.0

99.5

97.4

98.4

95.6

99.8

100.7

91.2

103.2

100.0

96.0

96.6

95.2

98.3

99.3

93.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

12



Quality Control Report
Page 5 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4031151

R4031003

Batch

Batch

MB

DUP

WG2762666-1

WG2761842-3

NP

L2084707-1

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

<0.00010

0.00013

0.130

<0.000050

0.037

0.0000762

116

0.00010

0.00012

<0.00050

0.260

<0.000050

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

N/A

N/A

7.3

1.0

N/A

3.3

6.5

0.2

N/A

13

N/A

0.7

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00012

0.131

<0.000050

0.035

0.0000814

116

<0.00010

0.00010

<0.00050

0.258

<0.000050
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Quality Control Report
Page 6 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4031003Batch
DUP

LCS

WG2761842-3

WG2761842-2

L2084707-1
Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

0.0237

36.1

0.159

0.00315

0.00255

2.10

0.000187

5.01

<0.000010

14.6

0.406

0.000104

<0.00010

<0.010

0.000962

<0.00050

<0.0030

111.4

100.1

102.7

109.0

93.2

111.7

100.0

109.6

100.8

102.0

101.0

99.99

91.6

116.9

111.1

102.0

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

7.2

0.1

1.0

0.6

0.8

3.4

10

6.0

N/A

1.3

2.0

3.3

N/A

N/A

1.0

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0220

36.2

0.158

0.00313

0.00253

2.18

0.000169

4.71

<0.000010

14.8

0.398

0.000101

<0.00010

<0.010

0.000972

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4031003Batch
LCS

MB

WG2761842-2

WG2761842-1

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

103.3

101.2

111.7

102.6

101.0

96.0

104.7

98.3

95.3

97.8

99.0

90.7

105.8

99.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 8 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Water

Water

Water

Water

Water

Water

R4031003

R4033587

R4023580

R4023580

R4023943

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

WG2761842-1

WG2763945-6

WG2763945-5

WG2759163-2

WG2759163-1

WG2759163-2

WG2759163-1

WG2759678-1 VA-ORP

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.5

<0.0050

97.8

<0.0010

98.4

<0.0050

221

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

05-MAY-18

05-MAY-18

26-APR-18

26-APR-18

26-APR-18

26-APR-18

26-APR-18

85-115

90-110

90-110

210-230

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005
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Quality Control Report
Page 9 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

Water

Water

Water

Water

Water

Water

Water

R4024243

R4024400

R4023165

R4023580

R4027808

R4026236

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

CRM

MB

LCS

MB

LCS

MB

LCS

MB

WG2759216-6

WG2759216-5

WG2759210-2

WG2758834-10

WG2758834-9

WG2759163-2

WG2759163-1

WG2760579-2

WG2760579-1

WG2760428-6

WG2760428-5

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

105.1

<0.0020

7.06

100.7

<0.0010

99.5

<0.30

101.5

<3.0

103.6

<0.050

27-APR-18

27-APR-18

27-APR-18

26-APR-18

26-APR-18

26-APR-18

26-APR-18

28-APR-18

28-APR-18

29-APR-18

29-APR-18

80-120

6.9-7.1

80-120

90-110

85-115

75-125

%

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.002

0.001

0.3

3

0.05
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Quality Control Report
Page 10 ofReport Date: 07-MAY-18Workorder: L2084707

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R4028949

R4023843

Batch

Batch

LCS

MB

CRM

CRM

MB

MB

WG2761821-2

WG2761821-1

WG2759398-2

WG2759398-5

WG2759398-1

WG2759398-4

VA-FORM-40

VA-FORM-40

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

103.2

<1.0

99.8

101.3

<0.10

<0.10

30-APR-18

30-APR-18

26-APR-18

26-APR-18

26-APR-18

26-APR-18

85-115

85-115

85-115

%

mg/L

%

%

NTU

NTU

1

0.1

0.1
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Quality Control Report
Page 11 ofReport Date: 07-MAY-18Workorder: L2084707

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 07-MAY-18Workorder: L2084707

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

23-APR-18 14:55

23-APR-18 14:55

26-APR-18 21:30

27-APR-18 11:00

0.25

0.25

78

92

Oxidation reduction potential by Elect.

pH by Meter (Automated)
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2084707 were received on 25-APR-18 11:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

02-MAY-18

Lab Work Order #: L2088164

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Lee Wilm
FINAL   
11-MAY-18 16:45 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-425-5289

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563596Project P.O. #: 

03-04_2018-04-30C of C Numbers:
Legal Site Desc: 



11-MAY-18 16:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088164 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
30-APR-18

RG_DW-03-
04_WP_Q2-

2018_NP

L2088164-1

11:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

637

335

8.41

307

<1.0

424

0.11

<1.0

173

6.4

<1.0

179

<0.0050

<0.050

15.3

0.136

2.24

<0.0010

0.183

0.0024

0.0048

122

6.73

7.06

2.4

0.64

0.82

<0.0030

0.00012

0.00016

0.187

<0.020

<0.000050

<0.010

0.0175

86.7

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

TKNI
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Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2088164 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WP
30-APR-18

RG_DW-03-
04_WP_Q2-

2018_NP

L2088164-1

11:30

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00017

<0.10

<0.00050

<0.010

<0.000050

0.0088

28.1

0.00040

<0.0000050

0.00101

0.00057

0.962

14.3

2.50

<0.000010

7.43

0.197

<0.000010

<0.00010

<0.010

0.00108

<0.00050

0.0037

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.183

<0.020

<0.000050

<0.010

0.0204

86.7

0.00012

<0.10

<0.00050

Total Metals

Dissolved Metals
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WATER

WP
30-APR-18

RG_DW-03-
04_WP_Q2-

2018_NP

L2088164-1

11:30

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

<0.000050

0.0096

28.8

0.00028

<0.0000050

0.000966

<0.00050

1.06

13.9

2.43

<0.000010

7.67

0.195

<0.000010

<0.00010

<0.010

0.00105

<0.00050

0.0047

Dissolved Metals



Reference Information

B

MS-B

TKNI

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

11-MAY-18 16:45 (MT)

L2088164 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2088164-1
L2088164-1
L2088164-1
L2088164-1
L2088164-1
L2088164-1
L2088164-1
L2088164-1

Acidity (as CaCO3)
Dissolved Organic Carbon
Dissolved Organic Carbon
Total Organic Carbon
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   

7



Reference Information 11-MAY-18 16:45 (MT)

L2088164 CONTD....

7PAGE of

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

03-04_2018-04-30

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4036549

R4038693

R4038472

R4038654

R4039246

R4036087

Batch

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

WG2765418-3

WG2765418-5

WG2765418-1

WG2765420-3

WG2765420-1

WG2766525-2

WG2766525-1

WG2765762-2

WG2765762-1

WG2765423-2

WG2765423-1

WG2766291-9

WG2766291-12

WG2766291-16

VA-ACY-CONTROL

L2088164-1

VA-ALK-TITR-CONTROL

NP

L2088164-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

107.7

<1.0

2.1

99.8

<1.0

98.2

<0.000020

107.2

<0.000020

94.5

<0.050

0.58

100.5

07-MAY-18

07-MAY-18

07-MAY-18

09-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

05-MAY-18

05-MAY-18

07-MAY-18

07-MAY-18

N/A

8.8

20

20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

B 2

1

0.00002

0.00002

0.05

RPD-NA<1.0

0.64
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Quality Control Report
Page 2 ofReport Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

R4036087

R4036088

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

MB

DUP

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

WG2766291-16

WG2766291-4

WG2766291-8

WG2766291-11

WG2766291-15

WG2766291-3

WG2766291-7

WG2766290-10

WG2766290-1

WG2766290-13

WG2766290-17

WG2766290-5

WG2766290-9

WG2766290-12

WG2766290-16

WG2766290-4

WG2766290-8

L2088164-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

97.7

98.6

98.2

<0.50

<0.50

<0.50

<0.50

1.20

97.8

98.2

97.3

97.8

98.9

<0.50

<0.50

<0.50

<0.50

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

0.38 1

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

J0.82
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Quality Control Report
Page 3 ofReport Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4039246

R4036549

R4039246

R4033477

R4032708

R4038472

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

DUP

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

WG2765423-2

WG2765423-1

WG2765418-4

WG2765418-5

WG2765418-1

WG2765423-2

WG2765423-1

WG2765023-6

WG2765023-5

WG2765023-8

WG2764368-2

WG2764368-1

WG2766525-2

VA-EC-PCT-CONTROL

L2088164-1

NP

L2088164-1

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

91.8

<0.10

103.9

644

<2.0

90.1

<0.020

103.4

<0.0000050

100.4

100.0

<0.0000050

102.0

101.3

05-MAY-18

05-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

05-MAY-18

05-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

03-MAY-18

03-MAY-18

08-MAY-18

08-MAY-18

1.1 10

90-110

90-110

90-110

80-120

70-130

80-120

80-120

80-120

%

mg/L

%

uS/cm

uS/cm

%

mg/L

%

mg/L

%

%

mg/L

%

%

0.1

2

0.02

0.000005

0.000005

637
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Quality Control Report
Page 4 ofReport Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4038472Batch
LCS

MB

WG2766525-2

WG2766525-1 NP

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

96.5

92.7

95.1

88.8

96.9

97.1

98.8

95.5

97.6

94.7

97.5

100.6

107.7

96.1

98.9

96.6

100.7

96.6

96.1

101.5

103.3

105.7

99.5

98.6

98.0

93.4

100.0

95.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005
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Quality Control Report
Page 5 ofReport Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4038472

R4039365

R4038654

Batch

Batch

Batch

MB

MB

LCS

WG2766525-1

WG2766525-1

WG2765762-2

NP

NP

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Selenium (Se)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.000050

105.2

104.8

103.3

104.9

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.00005
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Quality Control Report
Page 6 ofReport Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4038654Batch
LCS

MB

WG2765762-2

WG2765762-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

99.9

88.5

103.8

102.0

98.5

102.4

103.7

100.1

101.2

103.2

103.9

106.0

103.9

103.9

105.9

111.9

107.9

105.6

105.1

101.5

100.7

101.5

103.5

100.8

105.3

101.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 7 ofReport Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4038654

R4039351

R4039246

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2765762-1

WG2767883-6

WG2767883-5

WG2765423-2

WG2765423-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

99.6

<0.0050

90.1

<0.0010

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

09-MAY-18

05-MAY-18

05-MAY-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 8 ofReport Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

Water

Water

Water

Water

Water

Water

Water

R4039246

R4033768

R4033255

R4036549

R4031186

R4039246

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

DUP

CRM

MB

CRM

DUP

CRM

MB

LCS

MB

WG2765423-2

WG2765423-1

WG2765565-1

WG2765565-2

WG2764244-10

WG2764244-9

WG2765418-2

WG2765418-5

WG2763590-18

WG2763590-17

WG2765423-2

WG2765423-1

VA-ORP

L2088164-1

VA-ERA-PO4

VA-PH7-BUF

L2088164-1

VA-OPO4-CONTROL

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

91.2

<0.0050

220

309

94.4

<0.0020

7.02

8.46

102.8

<0.0010

93.8

<0.30

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

04-MAY-18

04-MAY-18

07-MAY-18

07-MAY-18

02-MAY-18

02-MAY-18

05-MAY-18

05-MAY-18

2.2

0.05

15

0.3

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

mV

mV

%

mg/L

pH

pH

%

mg/L

%

mg/L

0.005

0.002

0.001

0.3

J

J

307

8.41
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Quality Control Report
Page 9 ofReport Date: 11-MAY-18Workorder: L2088164

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

R4037942

R4033711

R4036050

R4032660

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

CRM

CRM

MB

MB

WG2766491-2

WG2766491-1

WG2764322-7

WG2764322-6

WG2764322-5

WG2765581-4

WG2765581-3

WG2764218-2

WG2764218-5

WG2764218-1

WG2764218-4

L2088164-1

VA-FORM-40

VA-FORM-40

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

98.4

<3.0

0.144

101.1

<0.050

101.3

<1.0

101.0

99.8

<0.10

<0.10

07-MAY-18

07-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

03-MAY-18

03-MAY-18

03-MAY-18

03-MAY-18

0.039 0.1

85-115

75-125

85-115

85-115

85-115

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

3

0.05

1

0.1

0.1

J0.183
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Quality Control Report
Page 10 ofReport Date: 11-MAY-18Workorder: L2088164

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 11-MAY-18Workorder: L2088164

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

30-APR-18 11:30

30-APR-18 11:30

30-APR-18 11:30

30-APR-18 11:30

05-MAY-18 13:00

07-MAY-18 20:30

05-MAY-18 09:07

05-MAY-18 09:07

0.25

0.25

3

3

121

177

5

5

Oxidation reduction potential by Elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR-FM

EHTL

EHTL

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2088164 were received on 02-MAY-18 13:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

25-APR-18

Lab Work Order #: L2084710
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Version:

Certificate of Analysis
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07-MAY-18 16:31 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2084710 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
23-APR-18

RG_DW-07-
01_WP_Q2-

2018_NP

L2084710-1

13:35

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

1320

696

8.13

302

<1.0

960

2.01

3.8

275

11.4

<1.0

286

<0.0050

<0.25

25.6

0.14

0.913

<0.0050

0.161

0.0013

0.0030

446

15.8

15.5

-0.9

1.14

1.17

<0.0030

0.00017

0.00015

0.0712

<0.020

<0.000050

0.044

0.0253

171

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS



07-MAY-18 16:31 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2084710 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
23-APR-18

RG_DW-07-
01_WP_Q2-

2018_NP

L2084710-1

13:35

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00010

<0.10

0.0100

0.258

0.000125

0.0212

72.7

0.00365

<0.0000050

0.000682

0.00069

2.11

3.09

2.30

<0.000010

35.1

0.446

<0.000010

<0.00010

<0.010

0.00230

<0.00050

0.0248

FIELD

FIELD

<0.0030

0.00015

<0.00010

0.0754

<0.020

<0.000050

0.038

0.0310

161

<0.00010

<0.10

0.00762

Total Metals

Dissolved Metals



07-MAY-18 16:31 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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L2084710 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WP
23-APR-18

RG_DW-07-
01_WP_Q2-

2018_NP

L2084710-1

13:35

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

<0.000050

0.0189

71.4

0.00365

<0.0000050

0.000700

0.00077

2.02

3.40

2.16

<0.000010

35.7

0.469

<0.000010

<0.00010

<0.010

0.00235

<0.00050

0.0227

Dissolved Metals



Reference Information

DLDS

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

07-MAY-18 16:31 (MT)

L2084710 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2084710-1
L2084710-1
L2084710-1
L2084710-1
L2084710-1
L2084710-1
L2084710-1
L2084710-1
L2084710-1
L2084710-1
L2084710-1
L2084710-1

Dissolved Organic Carbon
Total Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   
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SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

07-01_2018-04-23

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4024400

R4026488

R4031151

R4031003

R4023580

R4029767

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

MB

WG2759210-3

WG2759210-1

WG2759213-3

WG2759213-1

WG2762651-2

WG2762651-1

WG2761842-2

WG2761842-1

WG2759163-2

WG2759163-1

WG2761318-12

WG2761318-4

WG2761318-8

WG2761318-11

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

108.7

1.8

113.2

<1.0

92.1

<0.000020

109.1

<0.000020

96.2

<0.050

107.7

109.0

105.4

27-APR-18

27-APR-18

28-APR-18

28-APR-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

26-APR-18

26-APR-18

30-APR-18

30-APR-18

30-APR-18

85-115

85-115

80-120

80-120

85-115

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

Water

Water

Water

Water

R4029767

R4029652

R4023580

R4024400

Batch

Batch

Batch

Batch

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

CRM

MB

WG2761318-11

WG2761318-3

WG2761318-7

WG2761317-1

WG2761317-13

WG2761317-17

WG2761317-5

WG2761317-9

WG2761317-12

WG2761317-16

WG2761317-4

WG2761317-8

WG2759163-2

WG2759163-1

WG2759210-4

WG2759210-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

<0.50

<0.50

<0.50

104.3

105.1

103.6

104.5

104.8

<0.50

<0.50

<0.50

<0.50

97.8

<0.10

99.0

<2.0

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

30-APR-18

26-APR-18

26-APR-18

27-APR-18

27-APR-18

80-120

80-120

80-120

80-120

80-120

90-110

90-110

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

uS/cm

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.1

2
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Quality Control Report
Page 3 ofReport Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4023580

R4026245

R4023481

R4031151

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

WG2759163-2

WG2759163-1

WG2759016-10

WG2759016-9

WG2759234-2

WG2759234-1

WG2762651-2

NP

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

98.4

<0.020

80.6

<0.0000050

100.1

<0.0000050

104.6

99.3

104.8

104.8

101.5

86.8

105.0

95.9

99.4

101.0

100.6

98.3

103.5

90.1

104.2

100.1

101.5

26-APR-18

26-APR-18

29-APR-18

29-APR-18

26-APR-18

26-APR-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4031151Batch
LCS

MB

WG2762651-2

WG2762651-1 NP

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

103.4

99.2

100.9

99.8

93.3

106.0

104.5

100.5

99.8

102.8

102.0

103.3

98.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 5 ofReport Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4031151

R4031003

Batch

Batch

MB

LCS

WG2762651-1

WG2761842-2

NP
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

111.4

100.1

102.7

109.0

93.2

111.7

100.0

109.6

100.8

102.0

101.0

99.99

91.6

116.9

111.1

102.0

103.3

101.2

111.7

102.6

101.0

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4031003Batch
LCS

MB

WG2761842-2

WG2761842-1

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

96.0

104.7

98.3

95.3

97.8

99.0

90.7

105.8

99.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002
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Quality Control Report
Page 7 ofReport Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Water

Water

Water

Water

Water

Water

Water

R4031003

R4033587

R4023580

R4023580

R4023943

R4024243

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

MB

WG2761842-1

WG2763945-6

WG2763945-5

WG2759163-2

WG2759163-1

WG2759163-2

WG2759163-1

WG2759678-1

WG2759216-6

WG2759216-5

VA-ORP

VA-ERA-PO4

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.5

<0.0050

97.8

<0.0010

98.4

<0.0050

221

105.1

<0.0020

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

05-MAY-18

05-MAY-18

26-APR-18

26-APR-18

26-APR-18

26-APR-18

26-APR-18

27-APR-18

27-APR-18

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 8 ofReport Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

Water

Water

R4024400

R4023165

R4023580

R4027808

R4026236

R4028949

Batch

Batch

Batch

Batch

Batch

Batch

CRM

CRM

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG2759210-2

WG2758834-10

WG2758834-9

WG2759163-2

WG2759163-1

WG2760579-3

WG2760579-2

WG2760579-1

WG2760428-6

WG2760428-5

WG2761821-2

WG2761821-1

VA-PH7-BUF

VA-OPO4-CONTROL

L2084710-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

7.06

100.7

<0.0010

99.5

<0.30

940

101.5

<3.0

103.6

<0.050

103.2

<1.0

27-APR-18

26-APR-18

26-APR-18

26-APR-18

26-APR-18

28-APR-18

28-APR-18

28-APR-18

29-APR-18

29-APR-18

30-APR-18

30-APR-18

2.1 20

6.9-7.1

80-120

90-110

85-115

75-125

85-115

pH

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.3

3

0.05

1

960

11



Quality Control Report
Page 9 ofReport Date: 07-MAY-18Workorder: L2084710

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-VA Water

R4023843Batch
CRM

CRM

MB

MB

WG2759398-2

WG2759398-5

WG2759398-1

WG2759398-4

VA-FORM-40

VA-FORM-40

Turbidity

Turbidity

Turbidity

Turbidity

99.8

101.3

<0.10

<0.10

26-APR-18

26-APR-18

26-APR-18

26-APR-18

85-115

85-115

%

%

NTU

NTU

0.1

0.1

11



Quality Control Report
Page 10 ofReport Date: 07-MAY-18Workorder: L2084710

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 07-MAY-18Workorder: L2084710

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

23-APR-18 13:35

23-APR-18 13:35

26-APR-18 21:30

27-APR-18 11:00

0.25

0.25

80

93

Oxidation reduction potential by Elect.

pH by Meter (Automated)
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2084710 were received on 25-APR-18 11:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

27-SEP-18

Lab Work Order #: L2171830
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Sparwood  BC  V0B 2G0

ATTN: Cait Good
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Version:

Certificate of Analysis
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                                                      ____________________________________________ 

Can Dang
Senior Account Manager
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04-OCT-18 15:33 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2171830 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
25-SEP-18

RG_DW-01-
03_WP_Q3-

2018_NP

L2171830-1

11:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

370

185

8.30

479

<1.0

222

0.20

<1.0

160

<1.0

<1.0

160

<0.0050

<0.050

1.02

0.162

0.782

<0.0010

0.152

<0.0010

<0.0020

38.5

4.09

3.77

-4.1

<0.50

<0.50

<0.0030

<0.00010

0.00012

0.0737

<0.020

<0.000050

<0.010

0.0140

51.1

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



04-OCT-18 15:33 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2171830 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
25-SEP-18

RG_DW-01-
03_WP_Q3-

2018_NP

L2171830-1

11:00

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00026

<0.10

0.0272

<0.010

0.00202

0.0023

13.7

0.00010

<0.0000050

0.000979

0.00129

0.397

3.26

2.18

<0.000010

1.28

0.195

<0.000010

<0.00010

<0.010

0.000798

<0.00050

0.0962

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.0722

<0.020

<0.000050

<0.010

0.0061

52.0

0.00024

<0.10

0.00105

Total Metals

Dissolved Metals



04-OCT-18 15:33 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2171830 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
25-SEP-18

RG_DW-01-
03_WP_Q3-

2018_NP

L2171830-1

11:00

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

<0.000050

0.0023

13.4

<0.00010

<0.0000050

0.000921

<0.00050

0.415

3.46

2.04

<0.000010

1.34

0.201

<0.000010

<0.00010

<0.010

0.000791

<0.00050

0.0060

Dissolved Metals



Reference Information

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-OCT-18 15:33 (MT)

L2171830 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2171830-1
L2171830-1
L2171830-1
L2171830-1
L2171830-1
L2171830-1
L2171830-1
L2171830-1
L2171830-1
L2171830-1
L2171830-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   
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SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

01-03_2018-09-25

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4258470

R4258179

R4251450

R4252068

R4250687

R4258868

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

WG2892161-3

WG2892161-1

WG2892329-3

WG2892329-1

WG2889164-2

WG2889164-1

WG2890522-2

WG2890522-1

WG2889202-2

WG2889202-1

WG2892446-12

WG2892446-16

WG2892446-4

WG2892446-8

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

102.6

1.6

101.6

<1.0

96.6

<0.000020

99.9

<0.000020

101.6

<0.050

96.7

97.0

97.8

04-OCT-18

04-OCT-18

03-OCT-18

03-OCT-18

28-SEP-18

28-SEP-18

30-SEP-18

30-SEP-18

27-SEP-18

27-SEP-18

02-OCT-18

02-OCT-18

02-OCT-18

85-115

85-115

80-120

80-120

85-115

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

R4258868

R4258865

Batch

Batch

LCS

MB

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

WG2892446-8

WG2892446-11

WG2892446-15

WG2892446-3

WG2892446-7

WG2892445-1

WG2892445-13

WG2892445-17

WG2892445-21

WG2892445-5

WG2892445-9

WG2892445-12

WG2892445-16

WG2892445-20

WG2892445-4

WG2892445-8

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

98.6

<0.50

<0.50

<0.50

<0.50

93.9

93.1

93.0

94.0

92.0

93.2

<0.50

<0.50

<0.50

<0.50

<0.50

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5
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Quality Control Report
Page 3 ofReport Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4250687

R4258179

R4250687

R4249672

R4258670

R4251450

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2889202-2

WG2889202-1

WG2892329-4

WG2892329-1

WG2889202-2

WG2889202-1

WG2889518-10

WG2889518-9

WG2894274-2

WG2894274-1

WG2889164-2

VA-EC-PCT-CONTROL

NP

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

100.1

<0.10

102.9

<2.0

100.5

<0.020

98.2

<0.0000050

96.4

<0.0000050

103.5

97.1

99.4

98.0

96.8

95.3

27-SEP-18

27-SEP-18

03-OCT-18

03-OCT-18

27-SEP-18

27-SEP-18

28-SEP-18

28-SEP-18

03-OCT-18

03-OCT-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

90-110

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

0.1

2

0.02

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4251450Batch
LCS

MB

WG2889164-2

WG2889164-1 NP

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

97.1

96.1

98.5

97.2

95.8

98.3

96.2

97.8

101.6

99.3

97.6

99.9

101.7

92.7

96.5

94.9

105.7

100.3

96.4

95.3

96.3

97.6

100.1

96.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

11



Quality Control Report
Page 5 ofReport Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4251450

R4252068

Batch

Batch

MB

LCS

WG2889164-1

WG2890522-2

NP
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.0

97.9

98.8

99.1

97.8

99.7

95.1

96.6

98.3

96.2

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4252068Batch
LCS

MB

WG2890522-2

WG2890522-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

94.2

98.2

95.4

95.4

104.8

97.1

97.0

96.0

95.6

95.2

100.2

95.0

96.1

95.3

98.7

95.3

95.8

95.5

99.7

96.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005
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Quality Control Report
Page 7 ofReport Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R4252068

R4258020

R4250687

R4250687

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG2890522-1

WG2892267-6

WG2892267-5

WG2889202-2

WG2889202-1

WG2889202-2

WG2889202-1

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

97.1

<0.0050

100.2

<0.0010

100.6

<0.0050

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

03-OCT-18

03-OCT-18

27-SEP-18

27-SEP-18

27-SEP-18

27-SEP-18

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005
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Quality Control Report
Page 8 ofReport Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

Water

Water

Water

Water

Water

Water

Water

R4259557

R4249367

R4258179

R4249530

R4250687

R4258531

R4254010

Batch

Batch

Batch

Batch

Batch

Batch

Batch

CRM

CRM

MB

CRM

CRM

MB

LCS

MB

LCS

MB

LCS

MB

WG2894934-1

WG2889228-18

WG2889228-17

WG2892329-2

WG2889343-10

WG2889343-9

WG2889202-2

WG2889202-1

WG2892447-2

WG2892447-1

WG2889250-6

WG2889250-5

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

218

104.8

<0.0020

7.02

98.6

<0.0010

101.0

<0.30

102.2

<3.0

104.1

04-OCT-18

28-SEP-18

28-SEP-18

03-OCT-18

28-SEP-18

28-SEP-18

27-SEP-18

27-SEP-18

02-OCT-18

02-OCT-18

01-OCT-18

210-230

80-120

6.9-7.1

80-120

90-110

85-115

75-125

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

%

0.002

0.001

0.3

3
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Quality Control Report
Page 9 ofReport Date: 04-OCT-18Workorder: L2171830

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

R4254010

R4257673

R4249490

Batch

Batch

Batch

MB

LCS

MB

CRM

MB

WG2889250-5

WG2892307-6

WG2892307-5

WG2889323-2

WG2889323-1

VA-FORM-40

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

95.6

<1.0

102.5

<0.10

01-OCT-18

01-OCT-18

01-OCT-18

28-SEP-18

28-SEP-18

85-115

85-115

mg/L

%

mg/L

%

NTU

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 04-OCT-18Workorder: L2171830

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 04-OCT-18Workorder: L2171830

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

25-SEP-18 11:00

25-SEP-18 11:00

04-OCT-18 08:00

03-OCT-18 08:04

0.25

0.25

213

189

Oxidation reduction potential by Elect.

pH by Meter (Automated)
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2171830 were received on 27-SEP-18 10:25.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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05-OCT-18 17:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2172862 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-SEP-18

RG_DW-
220_WP_Q3-

2018_NP

L2172862-1

15:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

439

226

8.03

311

<1.0

274

0.77

<1.0

175

<1.0

<1.0

175

<0.0050

<0.050

1.67

0.211

2.08

<0.0010

0.193

0.0011

<0.0020

58.9

4.92

4.63

-3.1

<0.50

<0.50

<0.0030

<0.00010

<0.00010

0.0879

<0.020

<0.000050

<0.010

0.0086

62.1

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

TKNI



05-OCT-18 17:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2172862 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-SEP-18

RG_DW-
220_WP_Q3-

2018_NP

L2172862-1

15:30

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00029

<0.10

0.00587

0.014

0.000158

0.0068

19.4

0.00039

<0.0000050

0.00116

<0.00050

0.649

9.60

2.45

<0.000010

2.59

0.220

<0.000010

<0.00010

<0.010

0.000990

<0.00050

0.0068

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.0877

<0.020

<0.000050

<0.010

0.0075

60.5

0.00027

<0.10

0.00500

Total Metals

Dissolved Metals



05-OCT-18 17:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2172862 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-SEP-18

RG_DW-
220_WP_Q3-

2018_NP

L2172862-1

15:30

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

0.000113

0.0063

18.1

0.00037

<0.0000050

0.00115

<0.00050

0.623

9.87

2.27

<0.000010

2.36

0.229

<0.000010

<0.00010

<0.010

0.00105

<0.00050

0.0062

Dissolved Metals



Reference Information

MS-B

TKNI

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

05-OCT-18 17:45 (MT)

L2172862 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1
L2172862-1

Total Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Molybdenum (Mo)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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L2172862 CONTD....
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F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

Version: FINAL   
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PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

02-20_2018-09-26
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4254968

R4252690

R4256497

R4257726

R4254656

R4260003

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2890806-3

WG2890806-1

WG2890807-3

WG2890807-1

WG2890895-2

WG2890895-1

WG2891754-2

WG2891754-1

WG2890725-2

WG2890725-1

WG2893623-4

WG2893623-8

WG2893623-3

WG2893623-7

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

102.4

1.9

102.8

<1.0

97.5

<0.000020

106.3

<0.000020

102.4

<0.050

99.8

98.1

<0.50

02-OCT-18

02-OCT-18

01-OCT-18

01-OCT-18

30-SEP-18

30-SEP-18

01-OCT-18

01-OCT-18

30-SEP-18

30-SEP-18

03-OCT-18

03-OCT-18

03-OCT-18

85-115

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

Water

Water

Water

Water

Water

R4260003

R4260002

R4254656

R4254968

Batch

Batch

Batch

Batch

MB

MS

LCS

LCS

LCS

LCS

MB

MB

MB

MS

LCS

MB

CRM

MB

WG2893623-7

WG2893623-6

WG2893622-1

WG2893622-13

WG2893622-5

WG2893622-9

WG2893622-12

WG2893622-4

WG2893622-8

WG2893622-7

WG2890725-2

WG2890725-1

WG2890806-4

WG2890806-1

L2172862-1

L2172862-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

<0.50

91.9

94.6

102.1

95.7

95.3

<0.50

<0.50

<0.50

99.2

101.1

<0.10

100.6

<2.0

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

30-SEP-18

30-SEP-18

02-OCT-18

02-OCT-18

70-130

80-120

80-120

80-120

80-120

70-130

90-110

90-110

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

%

%

mg/L

%

uS/cm

0.5

0.5

0.5

0.5

0.1

2
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Quality Control Report
Page 3 ofReport Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4254656

R4258670

R4259155

R4259155

R4256497

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

WG2890725-2

WG2890725-1

WG2890491-22

WG2890491-21

WG2894923-2

WG2894923-1

WG2890895-2

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

100.1

<0.020

106.3

<0.0000050

98.6

<0.0000050

103.4

98.7

99.4

98.8

99.6

99.8

98.3

97.3

100.6

97.7

96.6

95.3

98.5

99.7

30-SEP-18

30-SEP-18

03-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4256497Batch
LCS

MB

WG2890895-2

WG2890895-1 NP

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

102.6

98.0

102.1

99.4

106.5

100.3

98.8

94.3

99.2

103.9

99.2

97.3

94.9

100.8

100.0

97.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005
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Quality Control Report
Page 5 ofReport Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4256497

R4257726

Batch

Batch

MB

LCS

WG2890895-1

WG2891754-2

NP
Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

113.9

108.7

110.7

110.5

100.8

104.5

110.7

103.7

114.4

111.1

111.1

104.1

103.2

105.8

108.4

109.2

109.5

111.0

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4257726Batch
LCS

MB

WG2891754-2

WG2891754-1

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

114.8

101.6

108.9

102.5

112.1

104.7

104.2

104.2

102.0

102.4

114.3

115.1

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1
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Quality Control Report
Page 7 ofReport Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Water

Water

Water

Water

Water

Water

R4257726

R4258734

R4254656

R4254656

R4259557

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

WG2891754-1

WG2893373-10

WG2893373-9

WG2890725-2

WG2890725-1

WG2890725-2

WG2890725-1

WG2894934-1 VA-ORP

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.3

<0.0050

100.3

<0.0010

101.2

<0.0050

218

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

03-OCT-18

03-OCT-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

04-OCT-18

85-115

90-110

90-110

210-230

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005
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Quality Control Report
Page 8 ofReport Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

Water

Water

Water

Water

Water

Water

Water

R4254276

R4254968

R4251670

R4254656

R4262328

R4257967

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

CRM

MB

LCS

MB

LCS

MB

LCS

MB

WG2890887-6

WG2890887-5

WG2890806-2

WG2890499-34

WG2890499-33

WG2890725-2

WG2890725-1

WG2894707-2

WG2894707-1

WG2892223-6

WG2892223-5

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

100.9

<0.0020

7.01

98.7

<0.0010

101.8

<0.30

98.7

<3.0

99.4

<0.050

30-SEP-18

30-SEP-18

02-OCT-18

29-SEP-18

29-SEP-18

30-SEP-18

30-SEP-18

04-OCT-18

04-OCT-18

02-OCT-18

02-OCT-18

80-120

6.9-7.1

80-120

90-110

85-115

75-125

%

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.002

0.001

0.3

3

0.05
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Quality Control Report
Page 9 ofReport Date: 05-OCT-18Workorder: L2172862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R4259349

R4252687

Batch

Batch

LCS

MB

CRM

MB

WG2894763-2

WG2894763-1

WG2891366-2

WG2891366-1

VA-FORM-40

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

88.4

<1.0

100.5

<0.10

04-OCT-18

04-OCT-18

01-OCT-18

01-OCT-18

85-115

85-115

%

mg/L

%

NTU

1

0.1

11



Quality Control Report
Page 10 ofReport Date: 05-OCT-18Workorder: L2172862

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 05-OCT-18Workorder: L2172862

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

1

1

26-SEP-18 15:30

26-SEP-18 15:30

26-SEP-18 15:30

26-SEP-18 15:30

26-SEP-18 15:30

26-SEP-18 15:30

04-OCT-18 20:50

04-OCT-18 08:00

01-OCT-18 07:22

01-OCT-18 08:23

30-SEP-18 08:35

30-SEP-18 08:35

7

0.25

3

0.25

3

3

8

185

5

113

4

4

Low Level TDS (3.0mg/L) by Gravimetric

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHT

EHTR-FM

EHT

EHTR-FM

EHT

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2172862 were received on 28-SEP-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days

hours

days

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2173526 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-SEP-18

RG_DW-03-
01_WP_Q3-

2018_NP

L2173526-1

09:35

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

808

448

7.53

349

1.0

508

1.13

17.8

328

<1.0

<1.0

328

<0.0050

<0.25

37.7

0.18

0.090

<0.0050

<0.050

0.0010

<0.0020

61.4

8.90

9.66

4.1

0.84

0.90

<0.0030

<0.00010

0.00012

0.127

<0.020

<0.000050

0.036

0.0793

114

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS



09-OCT-18 17:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2173526 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-SEP-18

RG_DW-03-
01_WP_Q3-

2018_NP

L2173526-1

09:35

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00031

<0.10

<0.00050

0.096

<0.000050

0.0188

37.4

0.137

<0.0000050

0.00314

0.00275

2.05

0.171

4.89

<0.000010

15.1

0.431

0.000102

<0.00010

<0.010

0.00104

<0.00050

<0.0030

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.145

<0.020

<0.000050

0.034

0.0727

119

<0.00010

<0.10

<0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2173526 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-SEP-18

RG_DW-03-
01_WP_Q3-

2018_NP

L2173526-1

09:35

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.047

<0.000050

0.0198

36.7

0.145

<0.0000050

0.00316

0.00252

2.08

0.204

4.84

<0.000010

15.1

0.447

0.000107

<0.00010

<0.010

0.000969

<0.00050

0.0014

Dissolved Metals



Reference Information

B

DLDS

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

09-OCT-18 17:22 (MT)

L2173526 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2173526-1
L2173526-1
L2173526-1
L2173526-1
L2173526-1
L2173526-1
L2173526-1

Dissolved Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   
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SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 09-OCT-18Workorder: L2173526

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4257932

R4259643

R4258128

R4259036

R4258730

R4263206

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

WG2892437-3

WG2892437-1

WG2892365-3

WG2892365-1

WG2892241-2

WG2892241-1

WG2893525-3

WG2893525-2

WG2893525-1

WG2892319-7

WG2892319-6

WG2892319-5

WG2894306-13

WG2894306-12

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

L2173526-1

L2173526-1

L2173526-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

107.5

1.9

101.9

<1.0

99.0

<0.000020

<0.000020

93.8

<0.000020

<0.25

102.1

<0.050

0.95

02-OCT-18

02-OCT-18

04-OCT-18

04-OCT-18

02-OCT-18

02-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

04-OCT-18

N/A

N/A

12

20

20

20

85-115

85-115

80-120

80-120

85-115

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

RPD-NA

<0.000020

<0.25

0.84
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Quality Control Report
Page 2 ofReport Date: 09-OCT-18Workorder: L2173526

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

R4263206

R4263204

Batch

Batch

LCS

LCS

LCS

LCS

MB

MB

MB

MB

DUP

LCS

LCS

LCS

LCS

MB

MB

MB

WG2894306-12

WG2894306-16

WG2894306-4

WG2894306-8

WG2894306-11

WG2894306-15

WG2894306-3

WG2894306-7

WG2894305-10

WG2894305-1

WG2894305-13

WG2894305-5

WG2894305-9

WG2894305-12

WG2894305-4

WG2894305-8

L2173526-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

97.9

104.4

97.8

97.0

<0.50

<0.50

<0.50

0.68

0.89

99.0

102.3

101.2

96.7

<0.50

<0.50

<0.50

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

1.2 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

B

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.90
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Quality Control Report
Page 3 ofReport Date: 09-OCT-18Workorder: L2173526

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4258730

R4257932

R4258730

R4256030

R4263798

R4258128

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

CRM

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

WG2892319-7

WG2892319-6

WG2892319-5

WG2892437-4

WG2892437-1

WG2892319-7

WG2892319-6

WG2892319-5

WG2892605-6

WG2892605-5

WG2897766-2

WG2897766-1

WG2892241-2

L2173526-1

VA-EC-PCT-CONTROL

L2173526-1

NP

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

37.3

100.4

<0.10

100.9

<2.0

0.18

99.8

<0.020

99.0

<0.0000050

95.5

<0.0000050

102.0

104.7

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

07-OCT-18

07-OCT-18

02-OCT-18

02-OCT-18

1.1

3.5

20

20

90-110

90-110

90-110

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

uS/cm

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

0.1

2

0.02

0.000005

0.000005

37.7

0.18
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Quality Control Report
Page 4 ofReport Date: 09-OCT-18Workorder: L2173526

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4258128Batch
LCS

MB

WG2892241-2

WG2892241-1 NP

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

99.4

103.1

108.1

95.4

98.5

97.4

102.5

101.5

101.3

93.1

105.5

99.8

102.7

104.8

99.0

101.1

99.4

101.6

99.8

93.5

107.5

93.7

110.2

99.3

104.4

94.6

106.6

101.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005
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Quality Control Report
Page 5 ofReport Date: 09-OCT-18Workorder: L2173526

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4258128

R4259036

Batch

Batch

MB

DUP

WG2892241-1

WG2893525-3

NP

L2173526-1

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

<0.00010

0.00014

0.125

<0.000050

0.037

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

N/A

N/A

15

1.0

N/A

3.1

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00012

0.127

<0.000050

0.036
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Quality Control Report
Page 6 ofReport Date: 09-OCT-18Workorder: L2173526

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4259036Batch
DUP

LCS

WG2893525-3

WG2893525-2

L2173526-1
Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

0.0000813

118

0.00012

<0.00010

<0.00050

0.101

<0.000050

0.0190

37.3

0.138

0.00319

0.00271

2.05

0.000150

4.86

<0.000010

15.4

0.411

0.000098

<0.00010

<0.010

0.000999

<0.00050

<0.0030

101.4

105.4

96.5

98.8

98.7

95.9

100.8

94.5

100.3

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

2.4

3.0

0.00019

N/A

N/A

5.7

N/A

0.8

0.0

1.0

1.6

1.4

0.4

13

0.5

N/A

2.1

4.9

4.5

N/A

N/A

4.1

N/A

N/A

20

20

0.0002

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0000793

114

0.00031

<0.00010

<0.00050

0.096

<0.000050

0.0188

37.4

0.137

0.00314

0.00275

2.05

0.000171

4.89

<0.000010

15.1

0.431

0.000102

<0.00010

<0.010

0.00104

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 09-OCT-18Workorder: L2173526

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4259036Batch
LCS

MB

WG2893525-2

WG2893525-1

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

99.2

97.7

97.2

97.9

91.8

102.2

97.3

100.3

100.5

101.1

95.1

101.9

95.3

106.0

96.5

95.1

101.2

88.8

99.5

102.2

100.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01
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Quality Control Report
Page 8 ofReport Date: 09-OCT-18Workorder: L2173526

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R4259036

R4259545

R4258730

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

WG2893525-1

WG2894730-6

WG2894730-5

WG2892319-7

WG2892319-6

WG2892319-5

L2173526-1

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.2

<0.0050

<0.0050

100.5

<0.0010

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

04-OCT-18

04-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

N/A 20

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

RPD-NA<0.0050
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

Water

R4258730

R4263777

R4257952

R4257932

R4255810

R4258730

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

CRM

CRM

DUP

MB

CRM

CRM

MB

DUP

LCS

MB

WG2892319-7

WG2892319-6

WG2892319-5

WG2897722-1

WG2892451-2

WG2892451-3

WG2892451-1

WG2892437-2

WG2892361-6

WG2892361-5

WG2892319-7

WG2892319-6

WG2892319-5

L2173526-1

VA-ORP

VA-ERA-PO4

L2173526-1

VA-PH7-BUF

VA-OPO4-CONTROL

L2173526-1

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

0.089

100.7

<0.0050

218

99.5

<0.0020

<0.0020

7.02

102.1

<0.0010

60.7

101.1

02-OCT-18

02-OCT-18

02-OCT-18

07-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

2.0

N/A

1.1

20

20

20

90-110

210-230

80-120

6.9-7.1

80-120

90-110

mg/L

%

mg/L

mV

%

mg/L

mg/L

pH

%

mg/L

mg/L

%

0.005

0.002

0.001

RPD-NA

0.090

<0.0020

61.4
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

R4258730

R4262853

R4258829

R4259349

R4258365

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

LCS

MB

CRM

MB

WG2892319-5

WG2894889-5

WG2894889-4

WG2892925-11

WG2892925-10

WG2892925-9

WG2894763-2

WG2894763-1

WG2893761-2

WG2893761-1

L2173526-1

VA-FORM-40

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.30

97.8

<3.0

<0.050

98.4

<0.050

88.4

<1.0

99.5

<0.10

02-OCT-18

04-OCT-18

04-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

04-OCT-18

04-OCT-18

03-OCT-00

03-OCT-18

N/A 20

85-115

75-125

85-115

85-115

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

NTU

0.3

3

0.05

1

0.1

RPD-NA<0.050
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Quality Control Report
Page 11 ofReport Date: 09-OCT-18Workorder: L2173526

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 09-OCT-18Workorder: L2173526

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

1

1

27-SEP-18 09:35

27-SEP-18 09:35

27-SEP-18 09:35

27-SEP-18 09:35

27-SEP-18 09:35

27-SEP-18 09:35

07-OCT-18 13:00

03-OCT-18 09:00

02-OCT-18 20:15

02-OCT-18 04:33

02-OCT-18 07:08

02-OCT-18 07:08

0.25

3

0.25

3

3

3

243

6

131

5

5

5

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR

EHTR-FM

EHTR

EHTR

EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2173526 were received on 01-OCT-18 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

days

hours

days

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2173527 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-SEP-18

RG_DW-03-
04_WP_Q3-

2018_NP

L2173527-1

08:15

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

572

318

7.90

358

<1.0

403

<0.10

5.2

180

<1.0

<1.0

180

<0.0050

0.078

7.29

0.161

2.10

<0.0010

0.145

0.0029

0.0024

124

6.55

6.70

1.1

<0.50

0.59

<0.0030

0.00010

0.00018

0.165

<0.020

<0.000050

0.012

0.0208

76.3

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

TKNI



09-OCT-18 17:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2173527 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-SEP-18

RG_DW-03-
04_WP_Q3-

2018_NP

L2173527-1

08:15

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00023

<0.10

0.00346

<0.010

0.000236

0.0089

26.5

0.00011

<0.0000050

0.00103

0.00102

0.909

12.4

2.52

<0.000010

6.89

0.170

<0.000010

<0.00010

<0.010

0.00105

<0.00050

0.0111

FIELD

FIELD

<0.0030

0.00011

0.00010

0.204

<0.020

<0.000050

0.012

0.0131

81.9

0.00018

<0.10

0.00074

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2173527 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-SEP-18

RG_DW-03-
04_WP_Q3-

2018_NP

L2173527-1

08:15

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

<0.000050

0.0093

27.6

<0.00010

<0.0000050

0.00108

0.00066

0.967

14.3

2.53

<0.000010

7.33

0.186

<0.000010

<0.00010

<0.010

0.00101

<0.00050

0.0056

Dissolved Metals



Reference Information

B

MS-B

TKNI

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

09-OCT-18 17:30 (MT)

L2173527 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2173527-1
L2173527-1
L2173527-1
L2173527-1
L2173527-1
L2173527-1
L2173527-1

Dissolved Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   
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SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4257932

R4259643

R4258128

R4259036

R4258730

R4263206

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

WG2892437-3

WG2892437-1

WG2892365-3

WG2892365-1

WG2892241-2

WG2892241-1

WG2893525-2

WG2893525-1

WG2892319-6

WG2892319-5

WG2894306-12

WG2894306-16

WG2894306-4

WG2894306-8

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

107.5

1.9

101.9

<1.0

99.0

<0.000020

93.8

<0.000020

102.1

<0.050

97.9

104.4

97.8

02-OCT-18

02-OCT-18

04-OCT-18

04-OCT-18

02-OCT-18

02-OCT-18

03-OCT-18

03-OCT-18

02-OCT-18

02-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

85-115

85-115

80-120

80-120

85-115

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

2

1

0.00002

0.00002

0.05

11



Quality Control Report
Page 2 ofReport Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

Water

Water

Water

Water

R4263206

R4263204

R4258730

Batch

Batch

Batch

LCS

MB

MB

MB

MB

MS

LCS

LCS

LCS

LCS

MB

MB

MB

MS

LCS

MB

WG2894306-8

WG2894306-11

WG2894306-15

WG2894306-3

WG2894306-7

WG2894306-14

WG2894305-1

WG2894305-13

WG2894305-5

WG2894305-9

WG2894305-12

WG2894305-4

WG2894305-8

WG2894305-11

WG2892319-6

WG2892319-5

L2173527-1

L2173527-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

97.0

<0.50

<0.50

<0.50

0.68

96.3

99.0

102.3

101.2

96.7

<0.50

<0.50

<0.50

93.8

100.4

<0.10

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

04-OCT-18

02-OCT-18

02-OCT-18

80-120

70-130

80-120

80-120

80-120

80-120

70-130

90-110

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

%

%

mg/L

B

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.1
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Quality Control Report
Page 3 ofReport Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4257932

R4258730

R4256030

R4263798

R4258128

Batch

Batch

Batch

Batch

Batch

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2892437-4

WG2892437-1

WG2892319-6

WG2892319-5

WG2892605-10

WG2892605-9

WG2897766-2

WG2897766-1

WG2892241-2

VA-EC-PCT-CONTROL

NP

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

100.9

<2.0

99.8

<0.020

98.7

<0.0000050

95.5

<0.0000050

102.0

104.7

99.4

103.1

108.1

95.4

98.5

97.4

102.5

101.5

101.3

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

07-OCT-18

07-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

2

0.02

0.000005

0.000005

11



Quality Control Report
Page 4 ofReport Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4258128Batch
LCS

MB

WG2892241-2

WG2892241-1 NP

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

93.1

105.5

99.8

102.7

104.8

99.0

101.1

99.4

101.6

99.8

93.5

107.5

93.7

110.2

99.3

104.4

94.6

106.6

101.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001
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Quality Control Report
Page 5 ofReport Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4258128

R4259036

Batch

Batch

MB

LCS

WG2892241-1

WG2893525-2

NP
Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.4

105.4

96.5

98.8

98.7

95.9

100.8

94.5

100.3

99.2

97.7

97.2

97.9

91.8

102.2

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4259036Batch
LCS

MB

WG2893525-2

WG2893525-1

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

97.3

100.3

100.5

101.1

95.1

101.9

95.3

106.0

96.5

95.1

101.2

88.8

99.5

102.2

100.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
Page 7 ofReport Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

Water

Water

Water

Water

Water

R4259036

R4259545

R4258730

R4258730

R4263777

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

WG2893525-1

WG2894730-6

WG2894730-5

WG2892319-6

WG2892319-5

WG2892319-6

WG2892319-5

WG2897722-1 VA-ORP

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.2

<0.0050

100.5

<0.0010

100.7

<0.0050

218

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

04-OCT-18

04-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

07-OCT-18

85-115

90-110

90-110

210-230

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005
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Quality Control Report
Page 8 ofReport Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

Water

Water

Water

Water

Water

Water

R4257952

R4257932

R4255810

R4258730

R4262853

R4258829

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

MS

CRM

CRM

MB

LCS

MB

LCS

MB

LCS

MB

MS

WG2892451-2

WG2892451-1

WG2892451-4

WG2892437-2

WG2892361-6

WG2892361-5

WG2892319-6

WG2892319-5

WG2894889-5

WG2894889-4

WG2892925-10

WG2892925-9

WG2892925-12

VA-ERA-PO4

L2173527-1

VA-PH7-BUF

VA-OPO4-CONTROL

L2173527-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

99.5

<0.0020

106.7

7.02

102.1

<0.0010

101.1

<0.30

97.8

<3.0

98.4

<0.050

100.7

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

04-OCT-18

04-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

80-120

70-130

6.9-7.1

80-120

90-110

85-115

75-125

70-130

%

mg/L

%

pH

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.002

0.001

0.3

3

0.05
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Quality Control Report
Page 9 ofReport Date: 09-OCT-18Workorder: L2173527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R4259349

R4258365

Batch

Batch

LCS

MB

CRM

MB

WG2894763-2

WG2894763-1

WG2893761-2

WG2893761-1

VA-FORM-40

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

88.4

<1.0

99.5

<0.10

04-OCT-18

04-OCT-18

03-OCT-00

03-OCT-18

85-115

85-115

%

mg/L

%

NTU

1

0.1
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Quality Control Report
Page 10 ofReport Date: 09-OCT-18Workorder: L2173527

Sample Parameter Qualifier Definitions:

Description Qualifier      

B Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 09-OCT-18Workorder: L2173527

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

1

1

27-SEP-18 08:15

27-SEP-18 08:15

27-SEP-18 08:15

27-SEP-18 08:15

27-SEP-18 08:15

27-SEP-18 08:15

07-OCT-18 13:00

03-OCT-18 09:00

02-OCT-18 20:15

02-OCT-18 04:33

02-OCT-18 07:08

02-OCT-18 07:08

0.25

3

0.25

3

3

3

245

6

132

5

5

5

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR

EHTR-FM

EHTR

EHTR

EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2173527 were received on 01-OCT-18 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

days

hours

days

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2172868 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WP
26-SEP-18

RG_DW-07-
01_WP_Q3-

2018_NP

L2172868-1

11:45

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

1560

899

7.60

323

3.2

1230

2.20

8.7

308

<1.0

<1.0

308

0.0056

<0.25

17.7

0.16

3.54

<0.0050

0.169

0.0017

0.0056

607

19.6

19.5

-0.3

0.95

1.05

0.0271

0.00029

0.00027

0.126

<0.020

<0.000050

0.083

0.0606

220

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS

TKNI



05-OCT-18 17:51 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2172868 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WP
26-SEP-18

RG_DW-07-
01_WP_Q3-

2018_NP

L2172868-1

11:45

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00030

<0.10

0.00143

0.382

0.000122

0.0357

92.3

0.0180

<0.0000050

0.000967

0.00077

2.86

9.37

3.58

<0.000010

34.4

0.705

0.000019

<0.00010

<0.010

0.00340

<0.00050

0.0293

FIELD

FIELD

<0.0030

0.00027

0.00018

0.125

<0.020

<0.000050

0.075

0.0544

214

0.00019

<0.10

0.00073

Total Metals

Dissolved Metals



05-OCT-18 17:51 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2172868 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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8

WATER

WP
26-SEP-18

RG_DW-07-
01_WP_Q3-

2018_NP

L2172868-1

11:45

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.181

0.000091

0.0334

88.6

0.0139

<0.0000050

0.00104

0.00054

2.83

9.49

3.20

<0.000010

32.6

0.734

0.000018

<0.00010

<0.010

0.00357

<0.00050

0.0427

Dissolved Metals

DTC



Reference Information

DLDS

DTC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

05-OCT-18 17:51 (MT)

L2172868 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1
L2172868-1

Total Organic Carbon
Fluoride (F)
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Molybdenum (Mo)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Uranium (U)-Total
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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L2172868 CONTD....
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CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

Version: FINAL   
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L2172868 CONTD....
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P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

Chain of Custody Numbers:

07-01_2018-09-26

Version: FINAL   
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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.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 05-OCT-18Workorder: L2172868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4254968

R4252690

R4256497

R4257726

R4259713

R4260003

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2890806-3

WG2890806-1

WG2890807-3

WG2890807-1

WG2890895-2

WG2890895-1

WG2891754-2

WG2891754-1

WG2890812-2

WG2890812-1

WG2893623-4

WG2893623-8

WG2893623-3

WG2893623-7

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

102.4

1.9

102.8

<1.0

97.5

<0.000020

106.3

<0.000020

102.6

<0.050

99.8

98.1

<0.50

02-OCT-18

02-OCT-18

01-OCT-18

01-OCT-18

30-SEP-18

30-SEP-18

01-OCT-18

01-OCT-18

30-SEP-18

30-SEP-18

03-OCT-18

03-OCT-18

03-OCT-18

85-115

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

12



Quality Control Report
Page 2 ofReport Date: 05-OCT-18Workorder: L2172868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

Water

Water

Water

Water

Water

Water

R4260003

R4260002

R4259713

R4254968

R4259713

Batch

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

LCS

MB

MB

MB

LCS

MB

CRM

MB

LCS

MB

WG2893623-7

WG2893622-1

WG2893622-13

WG2893622-5

WG2893622-9

WG2893622-12

WG2893622-4

WG2893622-8

WG2890812-2

WG2890812-1

WG2890806-4

WG2890806-1

WG2890812-2

WG2890812-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

<0.50

94.6

102.1

95.7

95.3

<0.50

<0.50

<0.50

100.7

<0.10

100.6

<2.0

99.9

<0.020

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

03-OCT-18

30-SEP-18

30-SEP-18

02-OCT-18

02-OCT-18

30-SEP-18

30-SEP-18

80-120

80-120

80-120

80-120

90-110

90-110

90-110

mg/L

%

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.5

0.1

2

0.02

12



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4258670

R4259155

R4256497

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2890491-18

WG2890491-17

WG2894923-2

WG2894923-1

WG2890895-2

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

106.3

<0.0000050

98.6

<0.0000050

103.4

98.7

99.4

98.8

99.6

99.8

98.3

97.3

100.6

97.7

96.6

95.3

98.5

99.7

102.6

98.0

102.1

99.4

106.5

100.3

98.8

94.3

99.2

03-OCT-18

03-OCT-18

04-OCT-18

04-OCT-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.000005

12



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4256497Batch
LCS

MB

WG2890895-2

WG2890895-1 NP

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

103.9

99.2

97.3

94.9

100.8

100.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Quality Control Report
Page 5 ofReport Date: 05-OCT-18Workorder: L2172868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4256497

R4258154

Batch

Batch

MB

LCS

WG2890895-1

WG2893265-2

WG2893265-1

NP

NP

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.000010

<0.00050

113.1

97.3

105.2

106.7

101.9

99.9

106.0

100.4

106.2

107.8

105.3

103.1

103.1

97.8

110.4

112.2

98.0

105.5

103.6

101.9

108.5

94.9

108.5

99.95

104.4

99.3

99.4

105.9

105.6

108.2

30-SEP-18

30-SEP-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00001

0.0005

12



Quality Control Report
Page 6 ofReport Date: 05-OCT-18Workorder: L2172868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4258154Batch
MBWG2893265-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

12



Quality Control Report
Page 7 ofReport Date: 05-OCT-18Workorder: L2172868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4257726Batch
LCS

MB

WG2891754-2

WG2891754-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

113.9

108.7

110.7

110.5

100.8

104.5

110.7

103.7

114.4

111.1

111.1

104.1

103.2

105.8

108.4

109.2

109.5

111.0

114.8

101.6

108.9

102.5

112.1

104.7

104.2

104.2

102.0

102.4

114.3

115.1

<0.0030

<0.00010

<0.00010

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

12



Quality Control Report
Page 8 ofReport Date: 05-OCT-18Workorder: L2172868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4257726

R4258734

Batch

Batch

MB

LCS

MB

WG2891754-1

WG2893373-10

WG2893373-9

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.3

<0.0050

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

01-OCT-18

03-OCT-18

03-OCT-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 9 ofReport Date: 05-OCT-18Workorder: L2172868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

Water

Water

R4259713

R4259713

R4259557

R4254276

R4254968

R4251670

R4259713

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

CRM

MB

CRM

CRM

MB

LCS

MB

WG2890812-2

WG2890812-1

WG2890812-2

WG2890812-1

WG2894934-1

WG2890887-6

WG2890887-5

WG2890806-2

WG2890499-34

WG2890499-33

WG2890812-2

WG2890812-1

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

99.97

<0.0010

100.8

<0.0050

218

100.9

<0.0020

7.01

98.7

<0.0010

101.6

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

04-OCT-18

30-SEP-18

30-SEP-18

02-OCT-18

29-SEP-18

29-SEP-18

30-SEP-18

90-110

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

0.001

0.005

0.002

0.001
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Quality Control Report
Page 10 ofReport Date: 05-OCT-18Workorder: L2172868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

R4259713

R4258531

R4257967

R4257673

R4251902

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

MB

WG2890812-1

WG2892447-2

WG2892447-1

WG2892223-6

WG2892223-5

WG2892307-8

WG2892307-7

WG2890875-2

WG2890875-1

VA-FORM-40

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.30

102.2

<3.0

99.4

<0.050

95.1

<1.0

103.5

<0.10

30-SEP-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

01-OCT-18

01-OCT-18

29-SEP-18

29-SEP-18

85-115

75-125

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.3

3

0.05

1

0.1

12



Quality Control Report
Page 11 ofReport Date: 05-OCT-18Workorder: L2172868

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 05-OCT-18Workorder: L2172868

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1

1

1

1

26-SEP-18 11:45

26-SEP-18 11:45

26-SEP-18 11:45

26-SEP-18 11:45

04-OCT-18 08:00

01-OCT-18 08:23

30-SEP-18 08:40

30-SEP-18 08:40

0.25

0.25

3

3

188

117

4

4

Oxidation reduction potential by Elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR-FM

EHT

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2172868 were received on 28-SEP-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2171832 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WATER
25-SEP-18

RD_DW_01-
07_WP_Q3-

2018_NP

L2171832-1

12:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

779

430

7.96

499

1.1

476

0.23

7.7

386

<1.0

<1.0

386

<0.0050

<0.25

3.81

<0.10

0.712

<0.0050

0.151

0.0013

<0.0020

63.7

9.19

8.85

-1.9

0.73

0.83

<0.0030

<0.00010

0.00011

0.125

<0.020

<0.000050

0.020

0.0432

104

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS

DLDS
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2171832 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WATER
25-SEP-18

RD_DW_01-
07_WP_Q3-

2018_NP

L2171832-1

12:00

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00019

<0.10

0.00112

0.017

<0.000050

0.0068

40.7

0.00027

<0.0000050

0.00373

<0.00050

0.887

1.61

6.87

<0.000010

5.21

0.284

<0.000010

<0.00010

<0.010

0.00159

<0.00050

0.0049

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.122

<0.020

<0.000050

0.018

0.0434

109

0.00020

<0.10

0.00100

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2171832 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WATER
25-SEP-18

RD_DW_01-
07_WP_Q3-

2018_NP

L2171832-1

12:00

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

<0.000050

0.0068

38.6

0.00015

<0.0000050

0.00364

<0.00050

0.908

1.82

6.50

<0.000010

5.39

0.288

<0.000010

<0.00010

<0.010

0.00166

<0.00050

0.0047

Dissolved Metals



Reference Information

DLDS

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-OCT-18 15:46 (MT)

L2171832 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2171832-1
L2171832-1
L2171832-1
L2171832-1
L2171832-1
L2171832-1
L2171832-1
L2171832-1
L2171832-1
L2171832-1
L2171832-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   
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SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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.

Chain of Custody Numbers:

01-07_2018-09-25

Version: FINAL   

7



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4258470

R4258179

R4251450

R4252068

R4250687

R4258868

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

WG2892161-3

WG2892161-1

WG2892329-3

WG2892329-1

WG2889164-2

WG2889164-1

WG2890522-2

WG2890522-1

WG2889202-2

WG2889202-1

WG2892446-12

WG2892446-16

WG2892446-4

WG2892446-8

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

102.6

1.6

101.6

<1.0

96.6

<0.000020

99.9

<0.000020

101.6

<0.050

96.7

97.0

97.8

04-OCT-18

04-OCT-18

03-OCT-18

03-OCT-18

28-SEP-18

28-SEP-18

30-SEP-18

30-SEP-18

27-SEP-18

27-SEP-18

02-OCT-18

02-OCT-18

02-OCT-18

85-115

85-115

80-120

80-120

85-115

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

R4258868

R4258865

Batch

Batch

LCS

MB

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

WG2892446-8

WG2892446-11

WG2892446-15

WG2892446-3

WG2892446-7

WG2892445-1

WG2892445-13

WG2892445-17

WG2892445-21

WG2892445-5

WG2892445-9

WG2892445-12

WG2892445-16

WG2892445-20

WG2892445-4

WG2892445-8

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

98.6

<0.50

<0.50

<0.50

<0.50

93.9

93.1

93.0

94.0

92.0

93.2

<0.50

<0.50

<0.50

<0.50

<0.50

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

02-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5
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Quality Control Report
Page 3 ofReport Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4250687

R4258179

R4250687

R4249672

R4258670

R4251450

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2889202-2

WG2889202-1

WG2892329-4

WG2892329-1

WG2889202-2

WG2889202-1

WG2889518-10

WG2889518-9

WG2894274-2

WG2894274-1

WG2889164-2

VA-EC-PCT-CONTROL

NP

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

100.1

<0.10

102.9

<2.0

100.5

<0.020

98.2

<0.0000050

96.4

<0.0000050

103.5

97.1

99.4

98.0

96.8

95.3

27-SEP-18

27-SEP-18

03-OCT-18

03-OCT-18

27-SEP-18

27-SEP-18

28-SEP-18

28-SEP-18

03-OCT-18

03-OCT-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

90-110

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

0.1

2

0.02

0.000005

0.000005
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Quality Control Report
Page 4 ofReport Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4251450Batch
LCS

MB

WG2889164-2

WG2889164-1 NP

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

97.1

96.1

98.5

97.2

95.8

98.3

96.2

97.8

101.6

99.3

97.6

99.9

101.7

92.7

96.5

94.9

105.7

100.3

96.4

95.3

96.3

97.6

100.1

96.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001
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Quality Control Report
Page 5 ofReport Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4251450

R4252068

Batch

Batch

MB

LCS

WG2889164-1

WG2890522-2

NP
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.0

97.9

98.8

99.1

97.8

99.7

95.1

96.6

98.3

96.2

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

28-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4252068Batch
LCS

MB

WG2890522-2

WG2890522-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

94.2

98.2

95.4

95.4

104.8

97.1

97.0

96.0

95.6

95.2

100.2

95.0

96.1

95.3

98.7

95.3

95.8

95.5

99.7

96.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005
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Quality Control Report
Page 7 ofReport Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R4252068

R4258020

R4250687

R4250687

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG2890522-1

WG2892267-6

WG2892267-5

WG2889202-2

WG2889202-1

WG2889202-2

WG2889202-1

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

97.1

<0.0050

100.2

<0.0010

100.6

<0.0050

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

30-SEP-18

03-OCT-18

03-OCT-18

27-SEP-18

27-SEP-18

27-SEP-18

27-SEP-18

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

11



Quality Control Report
Page 8 ofReport Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

Water

Water

Water

Water

Water

Water

Water

R4259557

R4249367

R4258179

R4249530

R4250687

R4258531

R4254010

Batch

Batch

Batch

Batch

Batch

Batch

Batch

CRM

CRM

MB

CRM

CRM

MB

LCS

MB

LCS

MB

LCS

MB

WG2894934-1

WG2889228-18

WG2889228-17

WG2892329-2

WG2889343-10

WG2889343-9

WG2889202-2

WG2889202-1

WG2892447-2

WG2892447-1

WG2889250-6

WG2889250-5

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

218

104.8

<0.0020

7.02

98.6

<0.0010

101.0

<0.30

102.2

<3.0

104.1

04-OCT-18

28-SEP-18

28-SEP-18

03-OCT-18

28-SEP-18

28-SEP-18

27-SEP-18

27-SEP-18

02-OCT-18

02-OCT-18

01-OCT-18

210-230

80-120

6.9-7.1

80-120

90-110

85-115

75-125

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

%

0.002

0.001

0.3

3
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Quality Control Report
Page 9 ofReport Date: 04-OCT-18Workorder: L2171832

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

R4254010

R4257673

R4249691

Batch

Batch

Batch

MB

LCS

MB

CRM

MB

WG2889250-5

WG2892307-6

WG2892307-5

WG2889467-2

WG2889467-1

VA-FORM-40

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

95.6

<1.0

102.8

<0.10

01-OCT-18

01-OCT-18

01-OCT-18

28-SEP-18

28-SEP-18

85-115

85-115

mg/L

%

mg/L

%

NTU

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 04-OCT-18Workorder: L2171832

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 04-OCT-18Workorder: L2171832

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

25-SEP-18 12:00

25-SEP-18 12:00

04-OCT-18 08:00

03-OCT-18 08:04

0.25

0.25

212

188

Oxidation reduction potential by Elect.

pH by Meter (Automated)
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2171832 were received on 27-SEP-18 10:25.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202816 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-03-
01_WP_Q4-

2018_NP

L2202816-1

13:35

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

794

442

7.96

370

<1.0

488

1.13

12.6

346

<1.0

<1.0

346

<0.0050

0.162

38.6

0.181

103

0.104

<0.0010

0.052

0.0014

0.0051

59.9

9.27

9.55

1.5

1.02

1.08

<0.0030

<0.00010

<0.00010

0.118

<0.020

<0.000050

0.040

0.0724

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



04-DEC-18 18:55 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202816 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-03-
01_WP_Q4-

2018_NP

L2202816-1

13:35

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

112

0.00013

<0.10

<0.00050

0.101

<0.000050

0.0193

35.6

0.145

<0.0000050

0.00295

0.00257

2.02

0.177

4.94

<0.000010

14.5

0.420

0.000111

<0.00010

<0.010

0.00104

<0.00050

<0.0030

FIELD

LAB

<0.0030

<0.00010

<0.00010

0.126

<0.020

<0.000050

0.034

0.0740

118

<0.00010

<0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202816 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-03-
01_WP_Q4-

2018_NP

L2202816-1

13:35

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

0.049

<0.000050

0.0204

35.7

0.137

<0.0000050

0.00301

0.00255

2.12

0.196

4.69

<0.000010

15.3

0.442

0.000100

<0.00010

<0.010

0.000976

<0.00050

0.0011

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-DEC-18 18:55 (MT)

L2202816 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1
L2202816-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 04-DEC-18 18:55 (MT)

L2202816 CONTD....
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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L2202816 CONTD....
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

03-01_2018-11-27

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Allie Ferguson

Report Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4365784

R4365432

R4368855

R4368547

R4365599

R4366987

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2942518-2

WG2942518-1

WG2942251-11

WG2942251-10

WG2943842-3

WG2943842-2

WG2943842-1

WG2943531-2

WG2943531-1

WG2942588-6

WG2942588-5

WG2944090-2

WG2944090-1

L2202816-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

102.8

1.1

101.5

<1.0

<0.000020

96.9

<0.000020

95.9

<0.000020

105.6

<0.050

97.7

<0.50

29-NOV-18

29-NOV-18

28-NOV-18

28-NOV-18

01-DEC-18

01-DEC-18

01-DEC-18

02-DEC-18

02-DEC-18

28-NOV-18

28-NOV-18

30-NOV-18

30-NOV-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4366987

R4365599

R4365432

R4365599

R4369693

R4370789

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2944090-2

WG2944090-1

WG2942588-6

WG2942588-5

WG2942251-11

WG2942251-10

WG2942588-6

WG2942588-5

WG2943609-2

WG2943609-1

WG2945493-9

WG2945493-2

WG2945493-1

NP

L2202816-1

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

98.6

<0.50

102.6

<0.50

98.6

<2.0

105.2

<0.020

98.4

<0.0000050

<0.0000050

98.6

<0.0000050

30-NOV-18

30-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

03-DEC-18

03-DEC-18

04-DEC-18

04-DEC-18

04-DEC-18

N/A 20

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

mg/L

%

mg/L

0.5

0.5

2

0.02

0.000005

0.000005

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4368855Batch
DUP

LCS

WG2943842-3

WG2943842-2

L2202816-1
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0030

<0.00010

<0.00010

0.126

<0.000050

0.034

0.0000839

118

<0.00010

<0.00010

<0.00050

0.052

<0.000050

0.0206

36.8

0.140

0.00305

0.00259

2.20

0.000179

4.73

<0.000010

16.3

0.456

0.000101

<0.00010

<0.010

0.000966

<0.00050

0.0011

102.5

95.2

101.1

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

N/A

N/A

N/A

0.3

N/A

1.1

12

0.2

N/A

N/A

N/A

4.7

N/A

1.2

3.0

2.3

1.5

1.7

3.8

9.2

1.0

N/A

6.7

3.1

0.6

N/A

N/A

0.9

N/A

1.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

0.126

<0.000050

0.034

0.0000740

118

<0.00010

<0.00010

<0.00050

0.049

<0.000050

0.0204

35.7

0.137

0.00301

0.00255

2.12

0.000196

4.69

<0.000010

15.3

0.442

0.000100

<0.00010

<0.010

0.000976

<0.00050

0.0011
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Quality Control Report
Page 4 ofReport Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4368855Batch
LCS

MB

WG2943842-2

WG2943842-1 LF

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

101.5

102.1

93.0

103.8

97.0

100.3

102.0

100.4

90.3

102.5

94.4

102.2

101.3

94.5

104.3

102.9

104.2

104.5

90.7

107.2

94.4

101.5

95.2

93.8

99.9

105.2

106.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 5 ofReport Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4368855

R4368547

Batch

Batch

MB

LCS

WG2943842-1

WG2943531-2

LF
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.4

101.5

97.1

94.7

97.9

103.5

96.7

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4368547Batch
LCS

MB

WG2943531-2

WG2943531-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

97.4

98.5

95.9

97.1

96.3

97.6

92.2

103.7

100.1

96.0

95.7

99.8

99.0

101.6

96.8

99.0

98.4

101.1

98.2

96.7

99.4

100.8

98.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

11



Quality Control Report
Page 7 ofReport Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4368547

R4365123

R4365599

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

MB

WG2943531-1

WG2941930-15

WG2941930-14

WG2941930-13

WG2941930-16

WG2942588-6

WG2942588-5

L2202816-1

L2202816-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

85.7

<0.0050

77.6

108.2

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

N/A 20

85-115

75-125

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

RPD-NA<0.0050
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Quality Control Report
Page 8 ofReport Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4365599

R4365599

R4366431

R4366828

R4365432

R4365089

R4365599

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

WG2942588-5

WG2942588-6

WG2942588-5

WG2943454-3

WG2943693-2

WG2943693-1

WG2942251-11

WG2941803-10

WG2941803-9

WG2942588-6

WG2942588-5

CL-ORP

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

<0.0010

102.9

<0.0050

222

102.8

<0.0020

6.96

102.6

<0.0010

102.0

<0.30

28-NOV-18

28-NOV-18

28-NOV-18

29-NOV-18

30-NOV-18

30-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

90-110

210-230

80-120

6.9-7.1

80-120

90-110

mg/L

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

0.001

0.005

0.002

0.001

0.3
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Quality Control Report
Page 9 ofReport Date: 04-DEC-18Workorder: L2202816

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4366806

R4365926

R4367042

R4365117

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2942359-5

WG2942359-4

WG2941292-10

WG2941292-9

WG2943603-2

WG2943603-1

WG2941919-5

WG2941919-4

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

98.1

<10

88.9

<0.050

96.7

<1.0

95.5

<0.10

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

30-NOV-18

30-NOV-18

28-NOV-18

28-NOV-18

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

NTU

10

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 04-DEC-18Workorder: L2202816

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 04-DEC-18Workorder: L2202816

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

27-NOV-18 13:35

27-NOV-18 13:35

29-NOV-18 13:30

28-NOV-18 15:00

0.25

0.25

48

25

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2202816 were received on 28-NOV-18 09:35.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202156 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-NOV-18

RG_DW-01-
03_WP_Q4-

2018_NP

L2202156-1

10:35

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

343

188

8.28

371

<1.0

169

0.35

1.4

156

<1.0

<1.0

156

0.0175

<0.050

0.82

0.155

97.6

0.670

<0.0010

0.067

0.0010

<0.0020

35.4

3.93

3.83

-1.2

<0.50

<0.50

<0.0030

<0.00010

<0.00010

0.0726

<0.020

<0.000050

<0.010

0.0090

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

TKNI



03-DEC-18 15:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202156 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-NOV-18

RG_DW-01-
03_WP_Q4-

2018_NP

L2202156-1

10:35

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

52.2

0.00029

<0.10

0.00092

<0.010

0.000113

0.0025

13.6

0.00011

<0.0000050

0.000936

<0.00050

0.409

2.68

2.10

<0.000010

1.35

0.189

<0.000010

<0.00010

<0.010

0.000795

<0.00050

0.0070

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.0716

<0.020

<0.000050

<0.010

0.0082

53.8

0.00024

<0.10

Total Metals

Dissolved Metals



03-DEC-18 15:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202156 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-NOV-18

RG_DW-01-
03_WP_Q4-

2018_NP

L2202156-1

10:35

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00075

<0.010

0.000053

0.0023

13.1

<0.00010

<0.0000050

0.000940

<0.00050

0.410

2.98

1.95

<0.000010

1.32

0.209

<0.000010

<0.00010

<0.010

0.000797

<0.00050

0.0059

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

03-DEC-18 15:30 (MT)

L2202156 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1
L2202156-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 03-DEC-18 15:30 (MT)

L2202156 CONTD....
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

01-03_2018-11-26

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Allie Ferguson

Report Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4364859

R4365432

R4366260

R4365979

R4364528

R4365507

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

WG2941635-2

WG2941635-1

WG2942251-2

WG2942251-1

WG2942241-2

WG2942241-1

WG2942153-2

WG2942153-1

WG2942153-4

WG2941508-6

WG2941508-5

WG2942497-6

WG2942497-5

NP

L2202156-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

107.7

1.1

103.5

<1.0

98.2

<0.000020

103.1

<0.000020

95.6

103.8

<0.050

100.5

<0.50

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

28-NOV-18

85-115

85-115

80-120

80-120

70-130

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

11



Quality Control Report
Page 2 ofReport Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4365507

R4364528

R4365432

R4364528

R4366173

R4366993

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2942497-6

WG2942497-5

WG2941508-6

WG2941508-5

WG2942251-2

WG2942251-1

WG2941508-6

WG2941508-5

WG2942332-2

WG2942332-1

WG2944075-2

WG2944075-1

NP

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

101.8

<0.50

105.0

<0.50

99.2

<2.0

108.2

<0.020

99.5

<0.0000050

100.4

<0.0000050

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

30-NOV-18

30-NOV-18

01-DEC-18

01-DEC-18

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

0.5

0.5

2

0.02

0.000005

0.000005
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Quality Control Report
Page 3 ofReport Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4366260Batch
LCS

MB

WG2942241-2

WG2942241-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

98.3

97.0

96.6

101.0

103.7

94.7

96.6

98.9

99.9

97.3

99.2

90.6

94.5

95.8

108.1

96.9

103.5

95.4

97.4

94.5

96.8

92.1

102.7

100.2

93.1

96.6

97.3

100.5

99.2

99.0

<0.0010

<0.00010

<0.00010

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4366260

R4365979

Batch

Batch

MB

LCS

WG2942241-1

WG2942153-2

NP
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.9

103.2

105.6

110.2

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4365979Batch
LCS

MB

WG2942153-2

WG2942153-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

100.3

100.3

103.2

103.0

104.3

105.3

105.2

104.2

101.3

103.6

111.0

106.9

100.0

104.7

109.7

98.9

106.8

96.7

111.9

101.2

102.9

98.6

108.7

102.2

103.6

104.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 6 ofReport Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4365979Batch
MB

MS

WG2942153-1

WG2942153-4 L2202156-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

96.1

94.0

101.6

N/A

93.2

96.7

98.3

N/A

97.2

95.8

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4365979

R4365123

R4364528

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

WG2942153-4

WG2941930-2

WG2941930-1

WG2941508-6

WG2941508-5

L2202156-1
Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

97.7

91.5

92.3

89.6

N/A

98.8

90.4

96.3

98.8

92.1

91.3

92.9

98.0

N/A

93.8

91.1

101.2

96.2

98.5

93.5

85.4

<0.0050

109.5

<0.0010

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

MS-B

MS-B

0.005

0.001
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Quality Control Report
Page 8 ofReport Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4364528

R4364328

R4365840

R4365432

R4363008

R4364528

R4365552

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG2941508-6

WG2941508-5

WG2941426-1

WG2942469-10

WG2942469-9

WG2942251-2

WG2940833-2

WG2940833-1

WG2941508-6

WG2941508-5

WG2941263-2

WG2941263-1

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

104.4

<0.0050

221

116.9

<0.0020

7.00

101.2

<0.0010

103.4

<0.30

94.3

27-NOV-18

27-NOV-18

27-NOV-18

29-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3
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Quality Control Report
Page 9 ofReport Date: 03-DEC-18Workorder: L2202156

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4365552

R4365013

R4365595

R4362828

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG2941263-1

WG2940796-2

WG2940796-1

WG2941214-4

WG2941214-3

WG2940759-5

WG2940759-4

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<10

95.4

<0.050

86.7

<1.0

95.0

<0.10

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

75-125

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

NTU

10

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 03-DEC-18Workorder: L2202156

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 03-DEC-18Workorder: L2202156

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

26-NOV-18 10:35

26-NOV-18 10:35

27-NOV-18 15:20

28-NOV-18 15:00

0.25

0.25

29

52

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2202156 were received on 27-NOV-18 09:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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WATER

WP
26-NOV-18

RG_DW-01-
07_WP_Q4-

2018_NP

L2202182-1

11:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

746

450

8.00

383

<1.0

410

1.08

22.9

386

<1.0

<1.0

386

0.0143

<0.050

3.85

0.093

99.5

0.733

<0.0010

0.105

0.0022

<0.0020

67.4

9.28

9.24

-0.2

1.00

0.93

0.0062

<0.00010

0.00012

0.116

<0.020

<0.000050

0.019

0.0525

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC
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WATER

WP
26-NOV-18

RG_DW-01-
07_WP_Q4-

2018_NP

L2202182-1

11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

106

0.00035

<0.10

0.0173

0.086

0.00176

0.0068

39.2

0.00076

<0.0000050

0.00368

0.00134

0.916

1.69

6.37

<0.000010

5.30

0.260

<0.000010

0.00024

<0.010

0.00166

<0.00050

0.0426

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.117

<0.020

<0.000050

0.020

0.0421

115

0.00019

<0.10

Total Metals

Dissolved Metals
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WATER

WP
26-NOV-18

RG_DW-01-
07_WP_Q4-

2018_NP

L2202182-1

11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00604

0.015

0.00103

0.0067

39.4

0.00035

<0.0000050

0.00384

0.00072

0.903

2.09

6.18

<0.000010

5.10

0.297

<0.000010

<0.00010

<0.010

0.00168

<0.00050

0.0289

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

03-DEC-18 15:34 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1
L2202182-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

01-07_2018-11-26

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Allie Ferguson

Report Date: 03-DEC-18Workorder: L2202182

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4364859

R4365432

R4366260

R4365979

R4364528

R4365507

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2941635-2

WG2941635-1

WG2942251-2

WG2942251-1

WG2942241-2

WG2942241-1

WG2942153-2

WG2942153-1

WG2941508-7

WG2941508-6

WG2941508-5

WG2941508-8

WG2942497-6

WG2942497-5

NP

L2202182-1

L2202182-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

107.7

1.1

103.5

<1.0

98.2

<0.000020

103.1

<0.000020

<0.050

103.8

<0.050

106.3

100.5

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

N/A 20

85-115

85-115

80-120

80-120

85-115

75-125

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05

RPD-NA<0.050
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Quality Control Report
Page 2 ofReport Date: 03-DEC-18Workorder: L2202182

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4365507

R4365507

R4364528

R4365432

R4364528

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

WG2942497-5

WG2942497-6

WG2942497-5

WG2941508-7

WG2941508-6

WG2941508-5

WG2941508-8

WG2942251-2

WG2942251-1

WG2941508-7

WG2941508-6

WG2941508-5

WG2941508-8

L2202182-1

L2202182-1

L2202182-1

L2202182-1

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

<0.50

101.8

<0.50

3.80

105.0

<0.50

106.9

99.2

<2.0

0.090

108.2

<0.020

103.9

28-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

1.3

3.2

20

20

80-120

90-110

75-125

90-110

90-110

75-125

mg/L

%

mg/L

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

mg/L

%

0.5

0.5

0.5

2

0.02

3.85

0.093
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Quality Control Report
Page 3 ofReport Date: 03-DEC-18Workorder: L2202182

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4366173

R4366993

R4366260

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2942332-6

WG2942332-5

WG2944075-2

WG2944075-1

WG2942241-2

NP

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

98.7

<0.0000050

100.4

<0.0000050

98.3

97.0

96.6

101.0

103.7

94.7

96.6

98.9

99.9

97.3

99.2

90.6

94.5

95.8

108.1

96.9

103.5

95.4

97.4

94.5

96.8

92.1

102.7

30-NOV-18

30-NOV-18

01-DEC-18

01-DEC-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.000005
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4366260Batch
LCS

MB

WG2942241-2

WG2942241-1 NP

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

100.2

93.1

96.6

97.3

100.5

99.2

99.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 5 ofReport Date: 03-DEC-18Workorder: L2202182

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4366260

R4365979

Batch

Batch

MB

LCS

WG2942241-1

WG2942153-2

NP
Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.00030

<0.000010

<0.00050

<0.0010

102.9

103.2

105.6

110.2

100.3

100.3

103.2

103.0

104.3

105.3

105.2

104.2

101.3

103.6

111.0

106.9

100.0

104.7

109.7

98.9

106.8

96.7

111.9

101.2

102.9

98.6

108.7

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0003

0.00001

0.0005

0.001
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4365979Batch
LCS

MB

WG2942153-2

WG2942153-1

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

102.2

103.6

104.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

R4365123

R4364528

R4364528

R4364328

R4365840

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

LCS

MB

WG2941930-2

WG2941930-1

WG2941508-7

WG2941508-6

WG2941508-5

WG2941508-8

WG2941508-7

WG2941508-6

WG2941508-5

WG2941508-8

WG2941426-1

WG2942469-14

WG2942469-13

L2202182-1

L2202182-1

L2202182-1

L2202182-1

CL-ORP

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

85.4

<0.0050

<0.0010

109.5

<0.0010

108.5

0.725

104.4

<0.0050

106.2

221

114.1

<0.0020

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

29-NOV-18

28-NOV-18

N/A

1.1

20

20

85-115

90-110

75-125

90-110

75-125

210-230

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

%

mg/L

0.005

0.001

0.005

0.002

RPD-NA<0.0010

0.733
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4365432

R4363008

R4364528

R4365552

R4365013

R4365595

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG2942251-2

WG2940833-2

WG2940833-1

WG2941508-7

WG2941508-6

WG2941508-5

WG2941508-8

WG2941263-2

WG2941263-1

WG2940796-2

WG2940796-1

WG2941214-4

WG2941214-3

L2202182-1

L2202182-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

7.00

101.2

<0.0010

67.0

103.4

<0.30

101.5

94.3

<10

95.4

<0.050

86.7

<1.0

28-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

0.6 20

6.9-7.1

80-120

90-110

75-125

85-115

75-125

85-115

pH

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

0.001

0.3

10

0.05

1

67.4
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4362828Batch
LCS

MB

WG2940759-5

WG2940759-4

Turbidity

Turbidity

95.0

<0.10

27-NOV-18

27-NOV-18

85-115%

NTU 0.1

11



Quality Control Report
Page 10 ofReport Date: 03-DEC-18Workorder: L2202182

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 03-DEC-18Workorder: L2202182

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

26-NOV-18 11:30

26-NOV-18 11:30

27-NOV-18 15:20

28-NOV-18 15:00

0.25

0.25

28

52

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2202182 were received on 27-NOV-18 09:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

27-NOV-18

Lab Work Order #: L2202205

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Allie Ferguson
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03-DEC-18 15:36 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 
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Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00554397Project P.O. #: 

02-20_2018-11-26C of C Numbers:
Legal Site Desc: 



03-DEC-18 15:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202205 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
26-NOV-18

RG_DW-02-
20_WP_Q4-

2018_NP

L2202205-1

12:47

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

439

232

8.21

337

<1.0

236

1.10

3.5

171

<1.0

<1.0

171

0.0158

<0.050

1.95

0.206

95.2

2.37

<0.0010

0.288

0.0012

<0.0020

63.9

4.99

4.75

-2.5

<0.50

<0.50

<0.0030

<0.00010

<0.00010

0.0830

<0.020

<0.000050

<0.010

0.0055

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



03-DEC-18 15:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202205 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WP
26-NOV-18

RG_DW-02-
20_WP_Q4-

2018_NP

L2202205-1

12:47

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

62.2

0.00027

<0.10

0.00121

0.072

0.000072

0.0064

19.5

0.00175

<0.0000050

0.00104

<0.00050

0.570

9.36

2.20

<0.000010

2.44

0.209

<0.000010

<0.00010

<0.010

0.00102

<0.00050

<0.0030

FIELD

FIELD

<0.0030

<0.00010

<0.00010

0.0867

<0.020

<0.000050

<0.010

0.0094

62.3

0.00021

<0.10

Total Metals

Dissolved Metals
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Sampled Date
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Sampled Time
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WATER

WP
26-NOV-18

RG_DW-02-
20_WP_Q4-

2018_NP

L2202205-1

12:47

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00100

<0.010

<0.000050

0.0067

18.5

0.00085

<0.0000050

0.00111

<0.00050

0.591

9.83

2.28

<0.000010

2.39

0.225

<0.000010

<0.00010

<0.010

0.00101

<0.00050

0.0020

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

03-DEC-18 15:36 (MT)

L2202205 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2202205-1
L2202205-1
L2202205-1
L2202205-1
L2202205-1
L2202205-1
L2202205-1
L2202205-1
L2202205-1
L2202205-1
L2202205-1
L2202205-1

Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

Version: FINAL   
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SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

02-20_2018-11-26

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Allie Ferguson

Report Date: 03-DEC-18Workorder: L2202205

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4364859

R4365432

R4367092

R4365979

R4364528

R4365507

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2941635-2

WG2941635-1

WG2942251-2

WG2942251-1

WG2943364-2

WG2943364-1

WG2942153-2

WG2942153-1

WG2941508-6

WG2941508-5

WG2942497-6

WG2942497-5

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

107.7

1.1

103.5

<1.0

95.2

<0.000020

103.1

<0.000020

103.8

<0.050

100.5

<0.50

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

01-DEC-18

01-DEC-18

29-NOV-18

29-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

28-NOV-18

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

10



Quality Control Report
Page 2 ofReport Date: 03-DEC-18Workorder: L2202205

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4365507

R4364528

R4365432

R4364528

R4366173

R4366993

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2942497-6

WG2942497-5

WG2941508-6

WG2941508-5

WG2942251-2

WG2942251-1

WG2941508-6

WG2941508-5

WG2942332-6

WG2942332-5

WG2944075-2

WG2944075-1

NP

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

101.8

<0.50

105.0

<0.50

99.2

<2.0

108.2

<0.020

98.7

<0.0000050

100.4

<0.0000050

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

30-NOV-18

30-NOV-18

01-DEC-18

01-DEC-18

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

0.5

0.5

2

0.02

0.000005

0.000005

10



Quality Control Report
Page 3 ofReport Date: 03-DEC-18Workorder: L2202205

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4367092Batch
LCS

MB

WG2943364-2

WG2943364-1 NP

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

100.3

97.7

100.5

102.6

97.5

95.2

99.0

99.9

101.3

97.4

97.7

97.3

99.5

98.8

99.6

99.6

99.3

96.8

100.3

93.3

96.7

96.8

104.7

100.6

95.8

98.2

95.7

101.5

98.7

103.8

<0.0010

<0.00010

<0.00010

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 03-DEC-18Workorder: L2202205

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4367092

R4365979

Batch

Batch

MB

LCS

WG2943364-1

WG2942153-2

NP
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.9

103.2

105.6

110.2

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 03-DEC-18Workorder: L2202205

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4365979Batch
LCS

MB

WG2942153-2

WG2942153-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

100.3

100.3

103.2

103.0

104.3

105.3

105.2

104.2

101.3

103.6

111.0

106.9

100.0

104.7

109.7

98.9

106.8

96.7

111.9

101.2

102.9

98.6

108.7

102.2

103.6

104.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 6 ofReport Date: 03-DEC-18Workorder: L2202205

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4365979

R4365123

R4364528

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2942153-1

WG2941930-2

WG2941930-1

WG2941508-6

WG2941508-5

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

85.4

<0.0050

109.5

<0.0010

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 7 ofReport Date: 03-DEC-18Workorder: L2202205

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4364528

R4364328

R4365840

R4365432

R4363008

R4364528

R4365552

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG2941508-6

WG2941508-5

WG2941426-1

WG2942469-14

WG2942469-13

WG2942251-2

WG2940833-2

WG2940833-1

WG2941508-6

WG2941508-5

WG2941263-2

WG2941263-1

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

104.4

<0.0050

221

114.1

<0.0020

7.00

101.2

<0.0010

103.4

<0.30

94.3

27-NOV-18

27-NOV-18

27-NOV-18

29-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

28-NOV-18

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3
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Quality Control Report
Page 8 ofReport Date: 03-DEC-18Workorder: L2202205

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4365552

R4365013

R4365595

R4362828

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2941263-1

WG2940796-2

WG2940796-1

WG2941214-4

WG2941214-3

WG2940759-6

WG2940759-5

WG2940759-4

L2202205-1

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

<10

95.4

<0.050

86.7

<1.0

1.0

95.0

<0.10

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

27-NOV-18

27-NOV-18

27-NOV-18

10 15

75-125

85-115

85-115

mg/L

%

mg/L

%

mg/L

NTU

%

NTU

10

0.05

1

0.1

1.10

10



Quality Control Report
Page 9 ofReport Date: 03-DEC-18Workorder: L2202205

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

10



Quality Control Report
Page 10 ofReport Date: 03-DEC-18Workorder: L2202205

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

26-NOV-18 12:47

26-NOV-18 12:47

27-NOV-18 15:20

28-NOV-18 15:00

0.25

0.25

27

50

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2202205 were received on 27-NOV-18 09:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202872 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-03-
04_WP_Q4-

2018_NP

L2202872-1

12:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

577

316

8.12

344

<1.0

371

0.21

<1.0

187

<1.0

<1.0

187

0.0179

0.129

7.07

0.153

100

1.81

<0.0010

0.173

0.0034

0.0025

122

6.62

6.65

0.2

0.60

0.56

<0.0030

0.00012

0.00012

0.161

<0.020

<0.000050

0.014

0.0148

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

TKNI

RRV

RRV



05-DEC-18 16:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202872 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-03-
04_WP_Q4-

2018_NP

L2202872-1

12:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

75.8

0.00021

<0.10

0.00681

<0.010

0.000394

0.0099

25.7

0.00012

<0.0000050

0.00102

0.00180

0.954

11.9

2.74

<0.000010

6.28

0.179

<0.000010

<0.00010

<0.010

0.00107

<0.00050

0.0081

LAB

LAB

<0.0030

0.00010

0.00011

0.201

<0.020

<0.000050

0.013

0.0187

81.4

0.00020

<0.10

Total Metals

Dissolved Metals



05-DEC-18 16:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202872 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-03-
04_WP_Q4-

2018_NP

L2202872-1

12:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00072

<0.010

0.000120

0.0106

27.4

0.00016

<0.0000050

0.00106

0.00084

1.07

12.0

2.63

<0.000010

6.90

0.192

<0.000010

<0.00010

<0.010

0.00102

<0.00050

0.0040

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

05-DEC-18 16:10 (MT)

L2202872 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1
L2202872-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 05-DEC-18 16:10 (MT)

L2202872 CONTD....

6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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L2202872 CONTD....

7PAGE of

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

03-04_2018-11-27

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Allie Ferguson

Report Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4374173

R4365432

R4368855

R4368547

R4365599

R4367708

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG2946613-2

WG2946613-1

WG2942251-11

WG2942251-10

WG2943842-2

WG2943842-1

WG2943842-4

WG2943531-2

WG2943531-1

WG2942588-10

WG2942588-9

WG2944743-2

WG2944743-1

LF

L2202872-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

100.1

1.1

101.5

<1.0

96.9

<0.000020

93.0

95.9

<0.000020

103.1

<0.050

88.0

<0.50

04-DEC-18

04-DEC-18

28-NOV-18

28-NOV-18

01-DEC-18

01-DEC-18

01-DEC-18

02-DEC-18

02-DEC-18

28-NOV-18

28-NOV-18

02-DEC-18

02-DEC-18

85-115

85-115

80-120

70-130

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4367708

R4365599

R4365432

R4365599

R4366173

R4370789

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

WG2944743-1

WG2942588-10

WG2942588-9

WG2942251-11

WG2942251-10

WG2942588-10

WG2942588-9

WG2943647-2

WG2943647-1

WG2943647-4

WG2945493-2

WG2945493-1

LF

L2202872-1

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

<0.50

100.7

<0.50

98.6

<2.0

103.8

<0.020

99.2

<0.0000050

94.7

98.6

<0.0000050

02-DEC-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

30-NOV-18

30-NOV-18

30-NOV-18

04-DEC-18

04-DEC-18

90-110

90-110

90-110

80-120

70-130

80-120

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

%

mg/L

0.5

0.5

2

0.02

0.000005

0.000005

11



Quality Control Report
Page 3 ofReport Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4368855Batch
LCS

MB

WG2943842-2

WG2943842-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

102.5

95.2

101.1

101.5

102.1

93.0

103.8

97.0

100.3

102.0

100.4

90.3

102.5

94.4

102.2

101.3

94.5

104.3

102.9

104.2

104.5

90.7

107.2

94.4

101.5

95.2

93.8

99.9

105.2

106.4

<0.0010

<0.00010

<0.00010

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4368855Batch
MB

MS

WG2943842-1

WG2943842-4

LF

L2202872-1

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.9

101.0

103.4

N/A

89.0

92.9

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4368855

R4368547

Batch

Batch

MS

LCS

WG2943842-4

WG2943531-2

L2202872-1
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

106.8

N/A

99.5

99.0

95.3

96.3

91.4

96.5

N/A

95.8

102.3

95.5

102.1

99.6

98.4

96.7

N/A

N/A

91.9

100.5

97.1

95.3

104.4

105.3

99.4

101.5

97.1

94.7

97.9

103.5

96.7

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 6 ofReport Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4368547Batch
LCS

MB

WG2943531-2

WG2943531-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

97.4

98.5

95.9

97.1

96.3

97.6

92.2

103.7

100.1

96.0

95.7

99.8

99.0

101.6

96.8

99.0

98.4

101.1

98.2

96.7

99.4

100.8

98.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 7 ofReport Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4368547

R4366001

R4365599

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

MB

WG2943531-1

WG2942960-3

WG2942960-2

WG2942960-1

WG2942960-4

WG2942588-10

WG2942588-9

L2202872-1

L2202872-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0182

101.0

<0.0050

91.7

106.2

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

29-NOV-18

29-NOV-18

29-NOV-18

29-NOV-18

28-NOV-18

1.7 20

85-115

75-125

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.0179
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Quality Control Report
Page 8 ofReport Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4365599

R4365599

R4366431

R4366828

R4365432

R4365089

R4365599

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

WG2942588-9

WG2942588-10

WG2942588-9

WG2943454-3

WG2943693-2

WG2943693-1

WG2942251-11

WG2941803-10

WG2941803-9

WG2942588-10

WG2942588-9

CL-ORP

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

<0.0010

101.1

<0.0050

222

102.8

<0.0020

6.96

102.6

<0.0010

100.7

<0.30

28-NOV-18

28-NOV-18

28-NOV-18

29-NOV-18

30-NOV-18

30-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

90-110

210-230

80-120

6.9-7.1

80-120

90-110

mg/L

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

0.001

0.005

0.002

0.001

0.3
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Quality Control Report
Page 9 ofReport Date: 05-DEC-18Workorder: L2202872

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4366806

R4367185

R4367042

R4365117

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2942359-6

WG2942359-5

WG2942359-4

WG2943248-3

WG2943248-2

WG2943248-1

WG2943248-4

WG2943603-2

WG2943603-1

WG2941919-5

WG2941919-4

L2202872-1

L2202872-1

L2202872-1

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

375

98.1

<10

0.172

100.3

<0.050

78.1

96.7

<1.0

95.5

<0.10

29-NOV-18

29-NOV-18

29-NOV-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

30-NOV-18

30-NOV-18

28-NOV-18

28-NOV-18

1.1

0.6

20

20

85-115

75-125

70-130

85-115

85-115

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

NTU

10

0.05

1

0.1

371

0.173
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Quality Control Report
Page 10 ofReport Date: 05-DEC-18Workorder: L2202872

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 05-DEC-18Workorder: L2202872

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

27-NOV-18 12:45

27-NOV-18 12:45

29-NOV-18 13:30

28-NOV-18 15:00

0.25

0.25

49

26

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2202872 were received on 28-NOV-18 09:35.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202912 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-07-
01_WP_Q4-

2018_NP

L2202912-1

09:10

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1550

987

7.80

435

4.9

1240

6.06

11.1

300

<1.0

<1.0

300

0.0153

<0.25

24.6

0.15

109

3.15

<0.0050

0.140

0.0014

0.0063

611

19.6

21.5

4.5

1.13

1.45

0.0560

0.00027

0.00027

0.118

<0.020

<0.000050

0.070

0.0620

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC



04-DEC-18 13:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202912 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-07-
01_WP_Q4-

2018_NP

L2202912-1

09:10

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

209

0.00038

<0.10

0.0120

0.471

0.00119

0.0257

96.1

0.0173

<0.0000050

0.000903

0.00084

2.55

9.16

3.41

<0.000010

34.7

0.702

0.000021

0.00029

<0.010

0.00367

<0.00050

0.0715

LAB

LAB

<0.0030

0.00026

0.00018

0.135

<0.020

<0.000050

0.062

0.0606

228

0.00018

<0.10

Total Metals

Dissolved Metals



04-DEC-18 13:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2202912 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WP
27-NOV-18

RG_DW-07-
01_WP_Q4-

2018_NP

L2202912-1

09:10

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00069

0.259

0.000153

0.0290

101

0.0153

<0.0000050

0.000954

0.00073

2.94

9.02

3.12

<0.000010

39.1

0.779

0.000018

<0.00010

<0.010

0.00344

<0.00050

0.0689

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-DEC-18 13:36 (MT)

L2202912 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1
L2202912-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

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.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

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.

Chain of Custody Numbers:

07-01_2018-11-27

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Allie Ferguson

Report Date: 04-DEC-18Workorder: L2202912

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4365784

R4365432

R4368855

R4368547

R4365599

R4366987

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2942518-2

WG2942518-1

WG2942251-11

WG2942251-10

WG2943842-2

WG2943842-1

WG2943531-2

WG2943531-1

WG2942588-10

WG2942588-9

WG2944090-2

WG2944090-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

102.8

1.1

101.5

<1.0

96.9

<0.000020

95.9

<0.000020

103.1

<0.050

97.7

<0.50

29-NOV-18

29-NOV-18

28-NOV-18

28-NOV-18

01-DEC-18

01-DEC-18

02-DEC-18

02-DEC-18

28-NOV-18

28-NOV-18

30-NOV-18

30-NOV-18

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 04-DEC-18Workorder: L2202912

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4366987

R4365599

R4365432

R4365599

R4366173

R4370789

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

WG2944090-2

WG2944090-1

WG2942588-10

WG2942588-9

WG2942251-11

WG2942251-10

WG2942588-10

WG2942588-9

WG2943647-3

WG2943647-2

WG2943647-1

WG2945493-2

WG2945493-1

L2202912-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

98.6

<0.50

100.7

<0.50

98.6

<2.0

103.8

<0.020

<0.0000050

99.2

<0.0000050

98.6

<0.0000050

30-NOV-18

30-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

30-NOV-18

30-NOV-18

30-NOV-18

04-DEC-18

04-DEC-18

N/A 20

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

mg/L

%

mg/L

%

mg/L

0.5

0.5

2

0.02

0.000005

0.000005

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 04-DEC-18Workorder: L2202912

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4368855Batch
LCS

MB

WG2943842-2

WG2943842-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

102.5

95.2

101.1

101.5

102.1

93.0

103.8

97.0

100.3

102.0

100.4

90.3

102.5

94.4

102.2

101.3

94.5

104.3

102.9

104.2

104.5

90.7

107.2

94.4

101.5

95.2

93.8

99.9

105.2

106.4

<0.0010

<0.00010

<0.00010

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 04-DEC-18Workorder: L2202912

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4368855

R4368547

Batch

Batch

MB

LCS

WG2943842-1

WG2943531-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.4

101.5

97.1

94.7

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

01-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 04-DEC-18Workorder: L2202912

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4368547Batch
LCS

MB

WG2943531-2

WG2943531-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

97.9

103.5

96.7

97.4

98.5

95.9

97.1

96.3

97.6

92.2

103.7

100.1

96.0

95.7

99.8

99.0

101.6

96.8

99.0

98.4

101.1

98.2

96.7

99.4

100.8

98.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 6 ofReport Date: 04-DEC-18Workorder: L2202912

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4368547

R4366001

R4365599

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2943531-1

WG2942960-2

WG2942960-1

WG2942588-10

WG2942588-9

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.0

<0.0050

106.2

<0.0010

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

02-DEC-18

29-NOV-18

29-NOV-18

28-NOV-18

28-NOV-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 7 ofReport Date: 04-DEC-18Workorder: L2202912

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4365599

R4366431

R4366828

R4365432

R4365089

R4365599

R4366806

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG2942588-10

WG2942588-9

WG2943454-3

WG2943693-2

WG2943693-1

WG2942251-11

WG2941803-10

WG2941803-9

WG2942588-10

WG2942588-9

WG2942359-5

WG2942359-4

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

101.1

<0.0050

222

102.8

<0.0020

6.96

102.6

<0.0010

100.7

<0.30

98.1

28-NOV-18

28-NOV-18

29-NOV-18

30-NOV-18

30-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

28-NOV-18

29-NOV-18

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3

10



Quality Control Report
Page 8 ofReport Date: 04-DEC-18Workorder: L2202912

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4366806

R4367185

R4367042

R4365117

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG2942359-4

WG2943248-2

WG2943248-1

WG2943603-2

WG2943603-1

WG2941919-8

WG2941919-7

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<10

100.3

<0.050

96.7

<1.0

96.5

<0.10

29-NOV-18

01-DEC-18

01-DEC-18

30-NOV-18

30-NOV-18

28-NOV-18

28-NOV-18

75-125

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

NTU

10

0.05

1

0.1

10



Quality Control Report
Page 9 ofReport Date: 04-DEC-18Workorder: L2202912

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

10



Quality Control Report
Page 10 ofReport Date: 04-DEC-18Workorder: L2202912

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

27-NOV-18 09:10

27-NOV-18 09:10

29-NOV-18 13:30

28-NOV-18 15:00

0.25

0.25

52

30

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2202912 were received on 28-NOV-18 09:35.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Appendix VI 
Time-Series Graphs 
› Graph B-1: Groundwater Elevations in Background Wells 
› Graph B-2: Selenium Concentrations in Background Wells 
› Graph B-3: Sulphate Concentrations in Background Wells 
› Graph 1-1: Groundwater Elevation of Study Area 1 Wells 
› Graph 1-2 (1): Selenium Concentrations in Study Area 1  
› Graph 1-2 (2): Selenium Concentrations in Study Area 1 
› Graph 1-3 (1): Nitrate Concentrations in Study Area 1 
› Graph 1-3 (2): Nitrate Concentrations in Study Area 1 
› Graph 2-1: Groundwater Elevation of Study Area 2 Wells 
› Graph 2-2: Selenium Concentrations in Study Area 2 
› Graph 3-1: Groundwater Elevation of Study Area 3 
› Graph 3-2: Selenium Concentrations in Study Area 3 
› Graph 3-3: Sulphate Concentrations in Study Area 3 
› Graph 4-1: Groundwater Elevation of Study Area 4 Wells 
› Graph 4-2: Selenium Concentrations in Study Area 4 
› Graph 4-3: Nitrate Concentrations in Study Area 4  
› Graph 4-4: Sulphate Concentrations in Study Area 4 
› Graph 6-1: Groundwater Elevation of Study Area 6 Well 
› Graph 6-2: Selenium Concentrations in Study Area 6 
› Graph 7-1: Groundwater Elevation of Study Area 7 Well 
› Graph 7-2: Selenium Concentrations in Study Area 7 
› Graph 8-1: Groundwater and Surface Water Elevation in Study Area 8 
› Graph 8-2: Selenium Concentrations in Study Area 8 
› Graph 9-1: Groundwater and Surface Water Elevation in Study Area 9 
› Graph 9-2: Selenium Concentrations in Study Area 9 
› Graph 9-3: Nitrate Concentrations in Study Area 9 
› Graph 9-4: Sulphate Concentrations in Study Area 9 
› Graph 10-1: Groundwater Elevation of Study Area 10 Wells 
› Graph 10-2: Selenium Concentrations in Study Area 10 
› Graph 11-1: Groundwater Elevation of Study Area 11 Wells 
› Graph 11-2: Selenium Concentrations in Study Area 11 
› Graph 11-3: Sulphate Concentrations in Study Area 11 
› Graph 12-1: Groundwater Elevation and Pumping Rate in Study Area 12 
› Graph 12-2: Selenium Concentrations in Study Area 12 and Elk River Water Level 
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Graph B‐1: Groundwater Elevation in Background Wells
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Notes: Discrepancy between manual water level measurements and datalogger data.
‐ Water levels for FR_HMW5 were taken daily after May 2016 as opposed to hourly measurements prior to February 2016.
‐ Discrepency between manual and datalogger water levels  for FR_HMW5 on June 6, 2018 is probably due to a transcription error.
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Graph B-2: Selenium Concentrations in Background Wells 
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Graph B-3: Sulphate Concentrations in Background Wells
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Graph 1-1: Groundwater Elevation in Study Area 1
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Graph 1‐2 (1): Selenium Concentrations in Study Area 1
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Note: FR_GHHW encompasses FR_GH_WELL1 through 4. As of Q4 2017, only FR_GH_WELL4 is sampled.
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Graph 1‐2 (2): Selenium Concentrations in Study Area 1
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Note: FR_GHHW encompasses FR_GH_WELL1 through 4. As of Q4 2017, only FR_GH_WELL4 is sampled.
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Graph 1‐3 (1): Nitrate Concentrations in Study Area 1
FR_09‐01‐A FR_09‐01‐B FR_KC1 (Kilmarnock Creek)

FR_FR2 (Fording River) FR_GHHW (FR_GH_WELL4) FR_FR4 (Fording River)

Note: FR_GHHW encompasses FR_GH_WELL1 through 4. As of Q4 2017, only FR_GH_WELL4 is sampled.
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Graph 2‐1: Groundwater Elevation in Study Area 2 Wells
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Graph 2-2: Selenium Concentrations in Study Area 2
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Figure 3‐1: Groundwater Elevation of Study Area 3 
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Graph 3-2: Selenium Concentrations in Study Area 3
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Note: Total metals concentrations were used for GH_FR1 and GH_GH1 if dissolved concentrations were not available.
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Graph 3-3: Sulphate Concentrations in Study Area 3
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Figure 4-1: Groundwater Elevation in Study Area 4 Wells
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Note: data was removed where suspected datalogger removal occured.  
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Graph 4-2: Selenium Concentrations in Study Area 4
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Graph 4-3: Nitrate Concentrations in Study Area 4
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Graph 4-4: Sulphate Concentrations in Study Area 4
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Graph 6‐1: Groundwater Elevation in Study Area 6 Well
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Graph 6-2: Selenium Concentrations in Study Area 6
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Graph 7-1: Groundwater Elevation in Study Area 7 Well
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Graph 7-2: Selenium Concentrations in Study Area 7
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Graph 8-1: Groundwater Elevation in Study Area 8 Wells and Elk River Level
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Graph 8-2: Selenium Concentrations in Study Area 8
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Graph 9-1: Groundwater Elevation in Study Area 9 Wells
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Graph 9-2: Selenium Concentrations in Study Area 9 
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Graph 9-3: Nitrate Concentrations in Study Area 9
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Graph 9-4: Sulphate Concentrations in Study Area 9
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Graph 10-1: Groundwater Elevation in Study Area 10 Well
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Graph 10-2: Selenium Concentrations in Study Area 10
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Graph 11-1: Groundwater Elevation in Study Area 11 Wells
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Graph 11‐2: Selenium Concentrations in Study Area 11
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Graph 11‐3: Sulphate Concentrations in Study Area 11
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Graph 12-1: Groundwater Elevation, Pumping Rate and Elk River Water Level in 

Key Area 12 
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Graph 12-2: 

Selenium Concentrations in Study Area 12 and Elk River Water Level
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Note: Total selenium concentrations shown at RG_DW-03-04 and EV_ER1gwD prior to 2017 02 20.

Elk River water levels were obtained from Environment Canada Station  08NK016 (https://wateroffice.ec.gc.ca)
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Appendix VII 
Block Diagrams 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 1 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 2 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 3 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 4 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 5/6 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 7 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 8 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 9 and 12 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 10 
› Block Diagram Showing 3D Conceptual Hydrogeology and Transport Pathways of Constituents of 

Interest in Study Area 11 
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