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Abbreviations 
% percent 

~ approximately 

< less than 

> greater than 

± plus or minus 

∑TU sum of toxic units 

µg/L micrograms per litre 

AMP Adaptive Management Plan 

BC British Columbia 

BC WQG British Columbia water quality guideline 

CCME Canadian Council of Ministers of the Environment 

C. dubia Ceriodaphnia dubia 

CETISTM Comprehensive Environmental Toxicity Information System 

CM_MC1 Reference site on Michel Creek upstream of Operations (EMS E258175) 

CM_MC2 Test site on Michel Creek upstream of Andy Goode Creek (EMS E58937) 

CN control-normalized 

Cu copper 

CV coefficient of variation 

e.g. for example 

ECx concentration resulting in x percent effect 

EDTA ethylene diamine tetra-acetic acid 

EMC Environmental Monitoring Committee 

EMS Environmental Monitoring Station 

ENV British Columbia Ministry of Environment and Climate Change 

EV_HC1 Test site on Harmer Spillway at Elk Valley Operations (EMS E102682) 

EV_MC2 Test site on Michel Creek at Highway 3 Bridge (EMS E300091) 

EVWQP Elk Valley Water Quality Plan 

FR_FRCP1 Test site on Fording River downstream of Cataract Creek (EMS E300071) 

FR_UFR1 Reference site on Fording River upstream of Henretta Creek (EMS E216777) 

GH_ER2 Reference site on Elk River upstream of Greenhills Operations (EMS 200389) 

GH_ERC Test site on Elk River downstream of Thompson Creek (EMS E300090) 

GH_FR1 Test site on upper Fording River downstream of Josephine Falls [Order Station FR4] 

(EMS 200378) 

Golder Golder Associates Ltd. 
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H. azteca Hyallela azteca 

ID identification 

i.e. that is 

ICx concentration resulting in x percent inhibition 

LC_LCDSSLCC Test site on Line Creek downstream of South Line Creek (EMS E297110) 

LCx concentration resulting in x percent lethality 

mg milligrams 

mg/L milligrams per litre 

mL millilitres 

mm millimetres 

MoE British Columbia Ministry of Environment 

n sample size 

NaBr sodium bromide 

N Nitrogen 

NaCl sodium chloride 

NR normal range 

NTU Nephelometric Turbidity Units 

O. mykiss Oncorhynchus mykiss 

PCA principal component analysis 

PC principal components 

P. promelas Pimephales promelas 

P. subcapitata Pseudokirchneriella subcapitata 

Q1 quarter 1 

Q2 quarter 2 

Q3 quarter 3 

Q4 quarter 4 

QA/QC quality assurance/quality control 

RAEMP Regional Aquatic Effects Monitoring Program 

Ref reference 

SD standard deviation 

SPO Site Performance Objective 

TDS total dissolved solids 

Teck Teck Coal Limited 

the Permit Permit #107517 issued under the Environmental Management Act 

TIE toxicity identification evaluation 
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TKN total Kjeldahl nitrogen 

TOC total organic carbon 

TSS total suspended solids 

TU toxic units 

US EPA United States Environmental Protection Agency 

WQ water quality 
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Executive Summary 

Golder Associates Ltd. (Golder) was retained by Teck Coal Limited (Teck) to prepare this interpretive report on 

quarterly and semi-annual chronic toxicity tests undertaken in 2017 for Teck’s coal mining operations in the Elk 

Valley.  

As required in Permit 107517 Section 11, Teck has developed an Adaptive Management Plan (AMP) to support 

implementation of the Elk Valley Water Quality Plan (EVWQP), 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. The AMP identifies six Management 

Questions that will be re-evaluated at regular intervals as part of AMP updates throughout the duration of EVWQP 

implementation. For each Management Question, the AMP describes how the Management Question will be 

periodically re-evaluated, and how key uncertainties under the Management Question will be reduced. The 

chronic toxicity testing program discussed herein will support Management Question 2 (“Will aquatic ecosystem 
health be protected by meeting the long-term SPOs?”) and Management Question 5 (“Does monitoring for mine-
related effects indicate that the aquatic ecosystem is healthy?”). These questions will be re-evaluated through 

periodic review to assess whether there is new information indicating that adjustments may be warranted.  

The objective of this report was to present the results from 2017 chronic toxicity testing, evaluate the reliability of 

the test results for evaluating mine-related influence, interpret test results by comparing to reference water 

responses, evaluate correspondence between water chemistry and toxicological responses, and identify 

recommendations for revision or augmentation of planned future programs.  

The following bullets summarize the findings of 2017 quarterly and semi-annual toxicity testing: 

 Statistically significant test site responses compared to at least one batch-specific reference water result 

were observed in toxicity tests conducted with Ceriodaphnia dubia (16 of 29 tests), Pseudokirchneriella 
subcapitata (6 of 29 tests), Hyalella azteca (6 of 12 tests), Oncorhynchus mykiss (9 of 14 tests), and 

Pimephales promelas (3 of 12 tests). Remaining test results could be confidently excluded (i.e., designated 

as non-toxic) based on this preliminary screening step. 

 Of the tests for which a statistically significant response was identified in laboratory reports, approximately 

33% (13 of 40 tests) showed a significant effect relative to one or more references in the batch, but had a 

mean response within the typical range of test organism performance in local reference waters 

(characterized as the local normal range [NR]) and an effect size less than 20%. These tests were 

categorized as no adverse response. Approximately 15% (6 of 40 tests) showed a significant effect relative 

to one or more references in the batch, but had mean response either 1) within the local NR and the effect 

size was between 20% and 50% or 2) within the typical range of test organism performance in regional 

reference waters (characterized as the regional NR). These tests were categorized as a possible adverse 

response. Tests in this category were considered to have elevated uncertainty regarding whether the result 

represents an adverse response to toxicants in the test water or rather reflects variance in test organism 

performance related to background water quality. For the remaining tests with significant results (21 of 40 

tests), the mean result was either 1) within the local NR but the effect size was greater than 50% or 2) below 

the regional NR. These tests were categorized as a likely adverse response.  

 Categories for 2017 test results are summarized by test species in Figure ES-1. All of the P. subcapitata 

tests (29 of 29) and the majority of C. dubia (16 of 29), H. azteca (7 of 12), and P. promelas (11 of 12) tests 

were categorized as no adverse response. Likely adverse responses were identified in one or more tests for 
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all species except P. subcapitata, including those for C. dubia (8 of 29), H. azteca (5 of 12), O. mykiss (7 of 

12), and P. promelas (1 of 12). Fewer tests were categorized as possible, including those for C. dubia (5 of 

29) and O. mykiss (1 of 14).  

 Categories for 2017 test results are summarized by test site in Figure ES-2 to Figure ES-8. A summary of 

the results is provided below by test site. 

 FR_FRCP1. No adverse responses were observed in the majority of test endpoints (10 of 14) 

(Figure ES-2). Likely adverse responses were observed in four of 14 endpoints: C. dubia reproduction 

(Q1 to Q4), H. azteca dry weight (Q1), and O. mykiss survival and viability (Q4). Nickel was identified as 

potentially contributing to the observed C. dubia responses in Q1 and Q4; no water quality parameter 

was identified as potentially contributing to observed responses in other C. dubia tests. Nitrate and 

selenium were identified as potentially contributing to the observed response for H. azteca dry weight in 

Q1. Sulphate and total dissolved solids were identified as potentially contributing to the observed 

response for O. mykiss survival and viability in Q4, although microbial effects may also have contributed 

to this response.  

 GH_FR1. No adverse responses were observed in the majority of test endpoints (9 of 14) (Figure ES-3). 

Possible adverse responses were observed in two of 14 endpoints: C. dubia reproduction (Q3) and P. 
promelas biomass (Q2). Likely adverse responses were observed in three of 14 endpoints: O. mykiss 

survival and viability (Q4) and P. promelas survival (Q2). No water quality parameter was identified as 

potentially contributing to observed responses in these tests. There was evidence of microbial effects in 

the P. promelas and O. mykiss tests.  

 GH_ERC. No adverse responses were observed in the majority of test endpoints (5 of 7) (Figure ES-4). 

Possible adverse responses were observed in Q2 for O. mykiss survival and viability. Likely adverse 

responses were observed in Q4 for O. mykiss survival and viability. Total suspended solids was 

identified as potentially contributing to the observed response on O. mykiss survival and viability in Q2. 

No water quality parameter was identified as potentially contributing to observed responses in Q4. There 

was evidence of microbial effects in the Q4 O. mykiss test.  

 EV_HC1. No adverse responses were observed in the majority of test endpoints (4 of 7) (Figure ES-5). 

Possible adverse response was observed in Q2 for C. dubia reproduction. Likely adverse responses 

were observed in Q4 for O. mykiss survival and viability. No water quality parameter was identified as 

potentially contributing to observed responses in these tests. There was evidence of microbial effects in 

the Q4 O. mykiss test. 

 CM_MC2. No adverse responses were observed in the majority of test endpoints (9 of 14) (Figure ES-6). 

Likely adverse responses were observed for five of 14 endpoints: C. dubia reproduction (Q1 to Q4), H. 
azteca survival (Q1 to Q3), H. azteca dry weight (Q1 to Q4), and O. mykiss survival and viability (Q4). 

Nickel was identified as potentially contributing to the observed responses in all C. dubia tests (Q1 to 

Q4) and the majority of H. azteca tests (Q1, Q3, Q4). No water quality parameter was identified as 

potentially contributing to observed responses in other tests. There was evidence of microbial effects in 

the Q4 O. mykiss test. 

 EV_MC2. No adverse responses were observed in the majority of test endpoints (4 of 7) (Figure ES-7). 

Possible adverse responses were observed in Q1 for C. dubia reproduction. Likely adverse responses 

were observed in Q4 for O. mykiss survival and viability. No water quality parameter was identified as 
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potentially contributing to observed responses in these tests. There was evidence of microbial effects in 

the Q4 O. mykiss test. 

 LC_LCDSSLCC. No adverse responses were observed in the majority of test endpoints (4 of 7) 

(Figure ES-8). Possible adverse responses were observed in Q1 for C. dubia reproduction. Likely 

adverse responses were observed in Q4 for O. mykiss survival and viability. No water quality parameter 

was identified as potentially contributing to observed responses in these tests. There was evidence of 

microbial effects in the Q4 O. mykiss test. 

Figure ES-1: Summary of 2017 test results by species. 

 

 

Note: Results are categorized in Section 3.3.1. The number of tests in each category is provided in bars. For the “no” category (green bars), 
the first number indicates the total number of tests categorized as no adverse response. The number in brackets indicates how many tests 
with statistically significant responses relative to one or more references were eventually categorized as “no adverse response” based on the 
decision rules. 
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Figure ES-2: Summary of 2017 test results by category at FR_FRCP1. 

 

Note: Test results are categorized in Section 3.3.1.  

Figure ES-3: Summary of 2017 test results by category at GH_FR1. 

 

Note: Test results are categorized in Section 3.3.1.  

Development
Length

Biomass
Survival

Hatch
Weight
Length

Viability
Survival

Dry Weight
Survival

Cell yield
Reproduction

Survival

No Possible Likely

P. subcapitata

C. dubia

H. azteca

O. mykiss

P. promelas

Q2 Q3 Q4Q1

Development
Length

Biomass
Survival

Hatch
Weight
Length

Viability
Survival

Dry Weight
Survival

Cell yield
Reproduction

Survival

No Possible Likely

P. subcapitata

C. dubia

H. azteca

O. mykiss

P. promelas

Q2 Q3 Q4Q1



April 2018 (Updated July 2018)   

 

 
   viii 

 

Figure ES-4: Summary of 2017 test results by category at GH_ERC. 

 

Note: Test results are categorized in Section 3.3.1.  

Figure ES-5: Summary of 2017 test results by category at EV_HC1. 

 

Note: Test results are categorized in Section 3.3.1.  
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Figure ES-6: Summary of 2017 test results by category at CM_MC2. 

 

Note: Test results are categorized in Section 3.3.1.  

Figure ES-7: Summary of 2017 test results by category at EV_MC2. 

 

Note: Test results are categorized in Section 3.3.1.  
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Figure ES-8: Summary of 2017 test results by category at LC_LCDSSLCC. 

 

Note: Test results are categorized in Section 3.3.1.  
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Study Limitations 

This report was prepared for the exclusive use of Teck Coal Limited. Any use that a third party may make of this 

report, or any reliance on or decisions made based on it, is the responsibility of the third parties. We disclaim 

responsibility for consequential financial effects on transactions or property values, or requirements for follow-up 

actions and costs. 

We have relied in good faith on information provided by others as noted. We assume that the information provided 

is factual and accurate. We accept no responsibility for any deficiency, misstatement or inaccuracy contained in 

this report as a result of omissions, misinterpretations or fraudulent acts of persons interviewed or contacted. 

The services performed as described in this report were conducted in a manner consistent with the level of care 

and skill normally exercised by other members of the engineering and science professions currently practising 

under similar conditions, subject to the time limits and financial and physical constraints applicable to the services. 

The content of this report is based on information collected during our investigation, our present understanding of 

site conditions, the assumptions stated in this report, and our professional judgement in light of such information 

at the time of this report. This report provides a professional opinion and, therefore, no warranty is expressed, 

implied, or made as to the conclusions, advice and recommendations offered in this report. This report does not 

provide a legal opinion regarding compliance with applicable laws. With respect to regulatory compliance issues, it 

should be noted that regulatory statutes and the interpretation of regulatory statutes are subject to change. The 

findings and conclusions of this report are valid only as of the date of the report. If new information is discovered 

in future work, or if the assumptions stated in this report are not met, Golder Associates should be requested to 

re-evaluate the conclusions of this report, and to provide amendments as required.  

The Client acknowledges that electronic media is susceptible to unauthorized modification, deterioration and 

incompatibility and therefore the Client cannot rely upon the electronic media versions of Golder’s report or other 

work products. 
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1.0 INTRODUCTION 

Golder Associates Ltd. (Golder) is pleased to provide Teck Coal Limited (Teck) with the following interpretive 

report summarizing quarterly and semi-annual chronic toxicity tests undertaken in 2017 for Teck’s coal mining 

operations in the Elk Valley. This study represents the third full year of chronic toxicity testing and interpretation to 

satisfy legal requirements under permits and associated regulatory approvals.  

1.1 Context and Background 

Requirements for chronic toxicity testing associated with Teck’s coal mining operations in the Elk Valley are 

specified in Section 9.8 of Permit 107517 issued under the Environmental Management Act (the Permit) and a 14 

November 2014 letter from the British Columbia Ministry of Environment (MoE, now Ministry of Environment and 

Climate Change [ENV]) approving the study design for the Regional Aquatic Effects Monitoring Program (the 

RAEMP approval letter). Chronic toxicity testing requirements specified in these documents are summarized in 

Appendix A. 

The chronic toxicity testing program has been organized into three components (Figure 1.1-1), reflecting the 

underlying objectives of Permit and RAEMP approval letter requirements: 

 Quarterly and Semi-Annual Testing. This program, depicted in blue shading in Figure 1.1-1, includes 

periodic testing of water samples at compliance points in the Elk Valley. Relative to other subprograms, 

these tests are the most prescriptive in terms of protocols, frequency, and sampling stations. This 

subprogram addresses requirements in Section 9.8(ii) of the Permit. 

 Westslope Cutthroat Trout Gamete Study and Sublethal Toxicity Study Using Site Performance 

Objectives Mixtures. This supporting study, depicted in green shading in Figure 1.1-1, included chronic 

toxicity tests required in sections 9.8(i) and 9.8.2 of the Permit. This program was implemented in previous 

years, including cutthroat trout studies in Summer of 2015 and Site Performance Objectives (SPO) mixtures 

in Fall 2016; future cycles of gamete toxicity testing with cutthroat trout are expected to be removed from 

future testing based on discussions with the Environmental Monitoring Committee (EMC). 

 Nitrate and Sulphate Toxicity Studies. This supporting study, depicted in purple shading in Figure 1.1-1, 

addressed requirements for additional chronic testing of nitrate and sulphate at high hardness levels. This 

supporting study, as it applies to fish and invertebrate testing, has now been completed, with amphibian 

testing scheduled for Spring of 2018. Requirements for additional nitrate testing are specified in the RAEMP 

approval letter and requirements for additional sulphate testing are specified in Section 9.8.1 of the Permit.  
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Figure 1.1-1: Overview of Elk Valley Chronic Toxicity Testing Program 
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1.2 Linkages to the Water Quality Adaptive Management Plan for Teck 
Coal in the Elk Valley 

As required in Permit 107517 Section 11, Teck has developed an Adaptive Management Plan (AMP) to support 

implementation of the Elk Valley Water Quality Plan (EVWQP), 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. Teck has authored this section of the present 

report to provide a consistent approach to describing linkages between Adaptive Management and related 

programs and reports.  

Following an adaptive management framework, the AMP identifies six Management Questions that will be re-

evaluated at regular intervals as part of AMP updates throughout the duration of EVWQP implementation. For 

each Management Question, the AMP describes how the Management Question will be periodically re-evaluated, 

and how key uncertainties under the Management Question will be reduced. The response framework for toxicity 

testing outcomes (i.e., “triggers”) is currently under development, including liaison with EMC.  

The AMP was submitted to the EMC and ENV Director on 31 July 2016, as required. Study designs for many 

programs were established before the document was submitted. Teck is working to embed elements of the AMP 

within each program through reviews of monitoring programs at the study design and annual report stages. Gaps 

identified in review of 2017 annual reports will inform study design updates as required. 

The chronic toxicity testing program will support Management Question 2 (“Will aquatic ecosystem health be 
protected by meeting the long-term SPOs?”) and Management Question 5 (“Does monitoring for mine-related 
effects indicate that the aquatic ecosystem is healthy”). These questions will be re-evaluated through periodic 

review to assess whether there is new information indicating that adjustments may be warranted.  

Figure 1.2-1 shows inputs and information flow for Management Question 2 and adjustments that work under 

Management Question 2 would inform. There are two main inputs to the periodic review of long-term SPOs: 

i) information from supporting studies and ongoing monitoring of science-based environment benchmarks (e.g., 

chronic toxicity testing); and ii) information from supporting studies and ongoing monitoring related to the 

integrated assessment methodology (e.g., tributary evaluation program). Review of the long-term SPOs will occur 

every three years as part of the 3-year AMP update, unless the results of evaluations that support this 

Management Question (e.g., toxicity testing of constituents at SPOs) indicate that an earlier review is needed. 

The date of the next 3-year AMP update will be specified in the updated AMP that is planned for submission in 

December 2018. This chronic toxicity interpretive report supports the re-evaluation of Management Question 2 by 

providing ongoing information and reducing uncertainty related to the relationships between water chemistry and 

toxicity, and will therefore be directly relevant to ongoing evaluation of the science-based benchmarks under a 

range of conditions. The information from this report will be reviewed to inform key uncertainty 2.1 (“How will 
science based benchmarks be validated and updated?”). 
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Figure 1.2-1: Overview of Elk Valley Chronic Toxicity Testing Program Linkages to Management Question 2 

 

Note:Figure is from Teck 2016a (Figure 9). 

 



April 2018 (Updated July 2018)   

 

 
   5 

 

Figure 1.2-2 shows inputs and information flow for Management Question 5 and adjustments under Management 

Question 5 would inform. Routine monitoring under the RAEMP is the main source of information for answering 

Management Question 5, but other monitoring programs (e.g., chronic toxicity testing) and supporting studies also 

provide important information. This chronic toxicity interpretive report provides one line of evidence in support of 

the re-evaluation of Management Question 5 by providing ongoing information on spatial and temporal patterns of 

chronic toxicity observed in tests conducted with mine-influenced water, and will therefore be directly relevant to 

ongoing evaluation of the health of the aquatic ecosystem. 

1.3 Objectives 

The purpose of this interpretive report is to present results from 2017 chronic testing, interpret test results by 

evaluating correspondence between water chemistry and toxicological responses, and identify recommendations 

for revision or augmentation of planned future programs. This report is submitted to meet the chronic toxicity 

related reporting requirements of Permit 107517 Section 10.3 (amended 13 October 2017). 

1.4 Incorporating Feedback from the Environmental Monitoring 
Committee 

Feedback was provided by EMC members on the 2016 chronic toxicity interpretive report via written feedback and 

subsequent discussions during the 23 October 2017 meeting and 5 February 2018 and 5 March 2018 conference 

calls. Key changes made in response to feedback were: 

 Control-normalize endpoints to reduce variation in test responses related to variable test organism 

performance among test batches (Section 2.3.2) 

 Develop local and regional normal ranges (NRs) for reference waters (Section 2.3.2) 

 Match test sites with reference locations for comparison to local NRs, in consideration of geographical 

matching and sample size (Section 2.3.2) 

 Use the sum of toxic units (∑TU) as a metric characterizing potential mixture effects for correlation with 

response variables (Section 2.3.4) 

 Tabulate negative laboratory control results (Section 3.3) 

 Present results by test endpoint and by test site (Section 3.3) 

 Screen water chemistry results for weekly refresh samples against British Columbia (BC) water quality 

guidelines, rather than solely relying on the mean concentration from multi-week tests. Coefficient of 

variation was also calculated for multi-week tests (Appendix C). 

1.5 Report Organization 

The remaining sections of this report present the methods (Section 2.0), results (Section 3.0), summary of 

findings (Section 4.0), uncertainty assessment (Section 5.0), and recommendations (Section 6.0) for the 2017 

quarterly and semi-annual chronic toxicity testing program. A summary of the acute toxicity testing conducted in 

2017 is presented in Appendix B.  

 



April 2018 (Updated July 2018)   

 

 

 
  6 

 

Figure 1.2-2: Overview of Elk Valley Chronic Toxicity Testing Program Linkages to Management Question 5 

 

Note:Figure is from Teck 2016a (Figure 18). 
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2.0 METHODS 

2.1 Field 

Water samples were collected from reference locations upstream of mine-related influences and test sites 

downstream of mining, as shown in Table 2.1-1. Water samples were submitted to Nautilus Environmental 

(Nautilus; Burnaby, BC and Calgary, Alberta) for toxicity testing (Section 2.2) and to ALS Environmental (Burnaby, 

BC) for chemical analysis. Weekly refresh samples were collected for toxicity tests longer than 7 days. Water 

samples were submitted for chemical analysis each time initial and refresh samples were collected. Water 

collection dates and maps of reference and test sites are provided in Appendix B. 

Table 2.1-1: Reference Locations and Tests Sites used in the Quarterly and Semi-Annual Toxicity Testing 

Watercourse 
Reference or 

Test Site 
Teck WQ Station 

ID(a) 
EMS ID Station Name 

Fording River 

Reference FR_UFR1 E216777 Fording River upstream of Henretta Creek 

Test Site 

FR_FRCP1 E300071 Fording River downstream of Cataract Creek 

GH_FR1 200378 
Upper Fording River downstream of Josephine 
Falls [Order Station FR4] 

Elk River 
Reference GH_ER2 200389 Elk River upstream of Greenhills Operations  

Test Site GH_ERC E300090 Elk River downstream of Thompson Creek 

Michel Creek 

Reference CM_MC1 E258175 Michel Creek upstream of Operations 

Test Site 

CM_MC2 E258937 Michel Creek upstream of Andy Goode Creek 

EV_MC2 E300091 Michel Creek at Highway 3 Bridge 

Harmer Creek EV_HC1 E102682 Harmer Spillway at Elk Valley Operations 

Line Creek LC_LCDSSLCC E297110 Line Creek downstream of South Line Creek 

(a) Stations are listed from upstream to downstream for each watercourse. 

2.2 Laboratory 

Test organisms and procedures used in the quarterly and semi-annual testing program followed requirements 

outlined in Permit Section 9.8(ii). An overview of this program is provided in Table 2.2-1. Laboratory reports for 

each round of quarterly and semi-annual testing are provided in Appendix B, including detailed methodology, raw 

data, laboratory notes, quality assurance overview, and statistical significance tests, per protocol requirements.  
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Table 2.2-1: Summary of Quarterly and Semi-Annual Toxicity Tests 

Test Species 
Test 

Duration 
[days] 

Endpoint(s) Test Protocol 
Number of 

Replicates per 
Test 

Frequency 
of Testing 

Water flea—Ceriodaphnia 
dubia 

7 ± 1 
Survival and 
reproduction 

Environment 
Canada (2007a) 

10 Quarterly 

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

3 
Cell yield 

(growth inhibition) 

Environment 
Canada (2007b) 

8 (references 
and laboratory 

control); 

4 (test sites) 

Quarterly 

Rainbow trout—Oncorhynchus 
mykiss 

30 

Survival, viability 
(which assesses 
incidence of 
deformities), length, 
weight, behaviour(a) 

Environment 
Canada (1998) 
embryo-alevin test 

4 Semi-annual 

Amphipod—Hyalella azteca 28 Survival and growth 

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

5 Quarterly 

Fathead minnow—Pimephales 
promelas 

28 days 
post-

hatch(b) 

Survival, hatch, 
length, biomass, 
normal development 

US EPA (1996) and 
ASTM (2013) 

4 Quarterly 

(a) The behaviour endpoint is limited to documentation of unusual behaviours, rather than a quantitative endpoint. Permit 107517 also 
includes hatching as an endpoint. Hatch rate is not part of the Environment Canada (1998) protocol. However, the survival endpoint 
provides an appropriate measure of successful hatch, since the test is terminated shortly following hatch (Appendix B).  

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

Table 2.2-2 summarizes the number of tests conducted in 2017 for each test species and station. Following 

Permit requirements, quarterly (Ceriodaphnia dubia and Pseudokirchneriella subcaptiata) and semi-annual 

(Oncorhynchus mykiss) chronic toxicity tests were conducted using water collected from all test sites (i.e., non-

reference) stations listed in Table 2.1-1. The Fording River reference location (FR_UFR1), Elk River reference 

location (GH_ER2), and Michel Creek reference location (CM_MC1) were incorporated by Teck to provide 

information on responses in Elk Valley waters for samples upstream of the zone of mine influence. The Fording 

River reference site (FR_UFR1) was tested in all four quarters (Q1–Q4), whereas the Elk River reference site 

(GH_ER2) and Michel Creek reference sites were tested in Q2, Q3, and Q4. Quarterly toxicity tests with Hyalella 
azteca and Pimephales promelas were conducted at a subset of test sites per Permit requirements. These two 

tests were performed in all four quarters using water collected from the Fording River reference (FR_UFR1) and 

three test sites (CM_MC2, FR_FRCP1, GH_FR1). Additional reference water testing was added to the program 

by Teck in 2017—in Q2, Q3, and Q4, H. azteca and P. promelas tests were conducted using water collected from 

the Elk River reference (GH_ER2), and in Q3 and Q4 the tests were also conducted using water collected from 

the Michel Creek reference (CM_MC1). Laboratory control water tests were also conducted for each species and 

test date, as specified in Appendix B. 

Pimephales promelas tests in 2017 were conducted in copper-amended water. As discussed in Appendix B, 

copper amendment was used to curtail growth of microbes in site water; this test revision incorporates the 

outcome of previous investigations of anomalous responses (i.e., sporadic mortality phenomenon). Per 
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discussions with EMC1 and subsequent approval by ENV2, non-amended P. promelas test results from previous 

sampling years (2015 and Q1 2016) are not included in the statistical analysis of quarterly test results due to their 

low reliability for assessing toxicant-based responses. 

Supplemental O. mykiss tests were also conducted in copper-amended water in 2017 to evaluate potential effects 

of microbes on test responses. These tests represent supplemental investigations of causation of embryo-larval 

mortality of trout, which was observed at elevated frequency in 2016 and continued through 2017. The copper-

amended trout tests have not been advanced to the same level of technical understanding as for the fathead 

minnow tests (i.e., the efficacy and optimal copper amendment concentrations have not yet been defined in 

detail). Therefore, this report relies principally on the unamended site water responses (i.e., methods equivalent to 

previous years of testing), with the paired copper-amended results for rainbow trout considered separately for 

insight into causation. Copper-amended tests were conducted at a subset of sites including two references 

(Fording, Michel [Q4 only]) and three test sites (FR_FRCP1, GH_FR1, CM_MC2 [Q2 and Q4]), and applied 10 

micrograms per litre (µg/L) copper addition. Results of these supplemental tests are not presented in Appendix B 

but are summarized herein (Section 3.3).  

 

                                                      

1 EMC conference call on 30 November 2016; summary of the conference call is provided in Teck (2016b). 

2 MoE (2016). Letter to Teck Coal Limited. Re: Copper amendment for microbial control in the Fish Early-Life Stage Toxicity Test. 23 
December 2016. 



April 2018 (Updated July 2018)   

 

 

 
  10 

 

Table 2.2-2: Summary of Quarterly and Semi-Annual Tests Conducted in 2017 (a,b,c)  

Watercourse 
Reference or 

Test Site 
Teck WQ Station ID C. dubia P. subcapitata O. mykiss H. azteca P. promelas (c) 

Fording River 

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

Test Site 
FR_FRCP1 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 

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

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

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

Michel Creek 

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

Test Site 

CM_MC2 Q1, Q2(x2), Q3, Q4 Q1, Q2(x2), Q3, Q4 Q2, Q4 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 

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

Harmer Creek EV_HC1 Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 — — 

Line Creek LC_LCDSSLCC Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 — — 

Total number of tests per species 39 39 19 21 21 

(a) Stations are listed from upstream to downstream for each watercourse. 
(b) One test was conducted per test species, quarter, and station (i.e., each Q in this table represents one test). Q1 = quarter 1; Q2 = quarter 2; Q3 = quarter 3; Q4 = quarter 4. One exception 

is for Q2 CM_MC2 tests with C. dubia and P. subcapitata which were run twice (Appendix B-2). “—” indicates that the test is not required under Permit 107517. 

(c) P. promelas tests were conducted using copper-amended samples (Appendix B). 
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2.3 Data Analysis 

2.3.1 Quality Assurance/Quality Control 

Laboratory reports for each round of quarterly and semi-annual testing include a quality assurance section 

(Appendix B). Quality assurance information was reviewed and summarized to establish that organism 

performance in the laboratory control water met acceptability criteria for the protocol as it pertains to the health 

histories and sensitivity of the organisms, and that no deviations from test procedures occurred that would 

influence the reliability of the data. 

2.3.2 Sources of Variance in Test Water 

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

 variation in test organism performance 

 variation in test organism sensitivity to toxicants 

 variation in background water quality characteristics (e.g., environmental and toxicity modifying factors) and 

their effect on test responses 

 variation in concentrations of toxicants in test waters 

 other random inter-individual variability that manifests as experimental ‘noise’.  

One of the objectives of the quarterly and semi-annual interpretive report is to identify toxicological responses and 

distinguish these responses from other sources of variance. The ability to detect a true toxicological response is 

improved when confounding effects of the other sources of variance are minimized. Therefore, the following 

sections outline the approach used to evaluate and address the first three sources of variance. The approach 

used to evaluate toxicity is described in Sections 2.3.3 and 2.3.4.  

2.3.2.1 Organism Performance 
To control for temporal variation in test organism performance (batch sensitivity) as a potential confounding factor, 

response data (including reference waters and test waters) were control-normalized3 before performing data 

analyses. The objective of control normalization was to use control responses to reduce or eliminate variation in 

test organism performance among test batches, such that the ability to detect a true toxicological response 

between test site waters and reference waters is improved. Control normalization was implemented for all 

endpoints except for P. subcapitata cell yield, per the 5 February 2018 conference call with the EMC. Algal cell 

yield was excluded from this step because is largely influenced by the variability in nutrient concentrations and 

ionic strength of lab water and site water.  

2.3.2.2 Organism Sensitivity 
To evaluate whether temporal variation in test organism sensitivity was a potential confounding factor, reference 

toxicant test data were summarized from laboratory reports and compared across test batches. For each test 

species and endpoint, effect concentrations from reference toxicant tests were expressed as a percentage of the 

historical mean reference toxicant effect concentration and plotted for visual examination. Values greater than 

100% indicate that organisms in that batch are less sensitive relative to the historical mean, whereas values less 

than 100% indicate organisms are more sensitive relative to the historical mean. Observations of organism 

                                                      

3 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑛𝑛𝑐𝑐𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑛𝑛𝑟𝑟𝑟𝑟𝑐𝑐𝑐𝑐𝑟𝑟𝑛𝑛 = �𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑤𝑤 𝑤𝑤𝑠𝑠𝑠𝑠𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠
𝑐𝑐𝑟𝑟𝑟𝑟𝑠𝑠𝑤𝑤𝑟𝑟𝑐𝑐 𝑤𝑤𝑠𝑠𝑠𝑠𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠

� × 100  
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sensitivity were considered qualitatively in the evaluation of test results to assess whether variation in test 

responses might be confounded by variation in test organism sensitivity among test batches.  

2.3.2.3 Background Conditions (Normal Ranges) 
To evaluate whether temporal or spatial variation in background water quality and its effect on test responses 

might be a confounding factor, normal ranges (NRs) were developed for responses in reference waters. For each 

endpoint, two types of NRs were calculated: 

 Local NR—Local NRs were developed separately for each reference location. Each NR was inclusive of 

findings from multiple batches of tests (e.g., Fording River NR included all tests conducted to date for this 

site).  

 Regional NR—The regional NR was inclusive of findings from multiple batches and multiple reference 

locations.  

NRs were developed using the 2015 to 2017 quarterly results from Elk River and Fording River reference sites 

and the 2017 quarterly results from the Michel Creek reference site. Per discussions with the EMC at the 

February 2018 meeting, NRs were defined as the 2.5th to 97.5th percentiles of mean test results (i.e., NRs were 

intended to identify results that fall at the tails of the distribution, with an overall 5% chance that a randomly 

selected result would fall outside the NR). Percentiles were estimated using the normal distribution function in 

SystatTM. For some endpoints, assumptions of normality were not met (i.e., p value <0.05), indicating that a 

normal distribution may not be appropriate for the dataset. This generally occurred when the sample size was 

small (e.g., three Michel Creek reference tests for C. dubia) or the variance in reference test results was low (e.g., 

control-normalized survival for C. dubia was 100% in 19 of 24 reference tests). Although normality was not met in 

all datasets, NRs were still considered to be useful for informing the typical range of responses observed in 

reference waters. Responses in reference waters tested in 2015, 2016, and 2017 were also plotted for visual 

assessment. 

Because of the small number of Michel Creek reference tests for all species (n = 1 to 3) and Elk River reference 

tests for H. azteca and P. promelas (n = 3), local NRs in these cases were considered preliminary and were not 

used in the evaluation of test results.  

The approach used herein to develop local and regional NRs, as well as the NRs themselves, are based on 

findings to date. The approach and NRs developed herein are expected to undergo refinement with future chronic 

toxicity testing results. For example, the preliminary NRs based on low sample sizes will be recalculated for future 

years of monitoring and will achieve the sample sizes required for derivation of reliable NRs.  

2.3.3 Evaluation of Test Results (Response Assessment)  

The response assessment included the following three comparisons: 

 Batch-specific comparison—Pairwise comparisons of test site responses to reference responses, with 

analysis limited to batch-specific findings (i.e., test site results for each quarter were compared to all 

references tested in that quarter). Each quarterly laboratory report includes statistical analyses using 

CETISTM (Comprehensive Environmental Toxicity Information System; Tidepool Scientific Software 2013) to 

identify test sites with mean results significantly (p <0.05) lower than the mean response in associated 

Fording River, Elk River, and Michel Creek reference waters. 

 Local reference comparison—Mean test site responses were compared to local NRs. As described in the 

previous section, local NRs were inclusive of findings from multiple batches at a single reference location. 

Each test site was paired with the best reference match a priori, based on geography and availability of data. 
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When available, test sites were paired with an upstream reference in the same local watershed. If an 

upstream reference was not available, then the test site was paired with the upstream reference on the 

watercourse that the tributary flows into (e.g., Line Creek is a tributary of Fording River, so the Fording River 

reference was used for LC_LCDSSLCC). Pairings are provided in Table 2.3-1. Reference pairings used 

herein are expected to change over time, as additional data are collected for the chronic toxicity testing 

program (e.g., new reference stations and/or increased sample size for the existing reference station 

design).  

 Regional reference comparison—Mean test site responses were compared to regional NRs. As described 

in the previous section, regional NRs were inclusive of findings from multiple batches and multiple reference 

locations. 

Methods used in the response assessment are summarized in Figure 2.3-1. Test results were interpreted as 

follows: 

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

 not significantly lower than any reference in the batch or  

 significantly lower than one or more references in the batch but within the local NR and effect size was 

less than 20% 

 A test was considered to reflect a possible adverse response if the mean result was significantly lower 

than one or more references in the batch, but was:  

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

 below the local NR but within the regional NR  

Tests in this category were considered to have elevated uncertainty regarding whether the result represents 

an adverse response to toxicants in the test water or rather reflects variance in test organism performance 

related to background water quality. 

 A test was considered to reflect a likely adverse response if the mean endpoint result was significantly 

lower than one or more references in the batch and:  

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

 below the regional NR  

Any endpoint categorized as a possible or likely adverse response in one or more tests was carried forward to the 

concentration response analysis to evaluate causation (Section 2.3.4). If an endpoint was carried forward, then all 

available tests for that endpoint were included in the analysis (i.e., tests conducted with reference and test site 

waters in 2015, 2016, and 2017). 

The incorporation of effect size in the above categorization represents a refinement to the analysis conducted in 

previous years. Although the statistical comparisons to NRs remain the primary basis for classification of test 

results, the effect size decision point recognizes that there can be different levels of test variance (and statistical 

power) in individual rounds of testing. The effect size decision rule helps to discern results that are statistically 

significant but with low magnitude of response from those that are larger in response magnitude. The use of the 

50% effect size threshold provides a means of flagging larger responses that might be of greater ecological 

consequence, but for which the variance in NRs is very wide (i.e., low statistical power to identify an adverse 

response).  
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Table 2.3-1: Reference and test site pairings used in the local NR comparison.  

Test Site Reference Rationale 

FR_FRCP1 

Fording River (FR_UR1) 
Reference is located on the same watercourse. 

GH_FR1 

LC_LCDSSLCC Line Creek is tributary to Fording River. 

GH_ERC 
Elk River (GH_ER2) 

Reference is located on the same watercourse. 

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

EV_MC2 Elk River (GH_ER2) for C. dubia, P. 
subcapitata, and O. mykiss;  
Fording River (FR_UR1) for H. azteca 
and P. promelas. 

Insufficient Michel Creek reference tests (all species) and Elk 
River reference tests (H. azteca and P. promelas) to develop 
reliable normal range. CM_MC2 

 

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

 

 

Individual replicate and mean results were plotted for all endpoints. Local and regional NRs developed using the 

approach described in the previous section were shown on plots with mean results to illustrate the normal range 

of test organism responses observed in reference waters tested in 2015, 2016, and 2017. Test sites were paired 

with a single reference for comparison to the local NR as indicated in Table 2.3-1. Therefore, two plots were made 

for each endpoint: one for the Fording River reference and its paired test sites and one for the Elk River reference 

and its paired test sites. Regional NRs were shown on both plots. Example data plots are provided in Figure 2.3-2 

(individual replicate results) and Figure 2.3-3 (mean results) with annotation to explain how data plots were 

interpreted in Section 3.3.  
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Figure 2.3-2: Example data plot for individual replicate results. 

 

Figure 2.3-3: Example data plot for mean results. 
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2.3.4 Concentration-Response Analysis 

A concentration-response analysis was conducted to examine potential causes of adverse responses observed in 

2017 quarterly and semi-annual tests. Methods used in the concentration-response analysis are summarized in 

Figure 2.3-4. Additional details are provided below. 

The analysis was conducted for all endpoints for which one or more “possible” or “likely” adverse responses were 

identified. Although correlation does not necessarily indicate causation, the analysis of correspondence between 

test results and water quality may provide insight into potential causes. The correlation analysis included all 2015, 

2016, and 2017 quarterly and semi-annual test results for reference locations and test sites. 

To conduct the correlation analysis, effects data were paired with matching water chemistry data. The selection of 

matched (concurrent and co-located4) chemistry data depended on the duration of the test, as some tests entailed 

multiple measurements of chemical parameters. C. dubia and P. subcapitata tests, conducted using water 

collected on a single day, were paired with water chemistry collected on that day. For other test species, effects 

data were paired with the mean concentration of the weekly submitted samples collected over the duration of the 

test. Coefficient of variations (CV) were calculated for the mean concentrations and reviewed to assess whether 

there was high variability in weekly concentrations. If a concentration was below the reported detection limit, the 

full detection limit was used. The CV is a measure of relative variability, calculated as the ratio of the standard 

deviation to the arithmetic mean. 

The examination of potential causes of responses in the quarterly and semi-annual tests followed three steps: 

 Spearman rank order correlation (toxicity endpoint response versus three types of explanatory variables: 

concentration of individual constituents in water, principal components, and sum of toxic units) 

 Screening against water quality guidelines and/or site-specific or published toxicity data 

 Graphical concentration-response analysis 

                                                      

4 There were two exceptions: 1) In Q2 at GH_ER2, toxicity testing for C. dubia, P. subcapitata, H. azteca, and P. promelas was conducted with water collected on 
24 April 2017. Field parameters, total suspended solids, and turbidity were measured on 24 April 2017. Due to a sampling error, the remaining parameters were 
measured in a sample collected on 25 April 2017 (i.e., one day after water was collected for toxicity testing). 2) In Q2 at GH_ER2, GH_ERC, and GH_FR1, refresh 
samples for O. mykiss tests were collected on 6 June 2017. Due to a sampling error, water chemistry was not available on this date. A resample, which was 
collected on 11 June 2017, was used to calculate the mean concentration in these tests (i.e., five days after water was collected for toxicity testing).  
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Figure 2.3-4-: Decision framework for inclusion of endpoints and parameters in the concentration-response analysis.  

 

 

Spearman rank order correlations were conducted using paired response and water chemistry data from all 
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quality.5 Water quality variables were log10 transformed prior to conducting the PCA. PCA was conducted 

with the 2017 water quality dataset only and with the pooled 2015 to 2017 water quality datasets. PCAs 

were conducted with separate datasets (i.e., 2017 only versus pooled 2015 to 2017) to evaluate whether the 

relationship between test responses and PCs (i.e., indicators of overall mine influence) differed in 2017 

relative to the pooled dataset. For example, as water quality differed slightly in 2017 relative to previous 

years, then the relationship between test responses and PCs may be different for 2017 relative to the pooled 

dataset. For each PC, component loadings (i.e., the water quality parameters that are strongly correlated 

with the PC) were reviewed to identify similarities and differences between the two datasets.  

 ∑TU is an exposure metric for mixtures. For each constituent in the mixture with a BC WQG, the measured 

concentration was divided by the chronic BC WQG to calculate toxic units (TUs). If a chronic BC WQG was 

not available, the short-term BC WQG was used. Where total and dissolved guidelines were available 

(i.e., iron), the total guideline was used because total concentrations were above BC WQGs more frequently 

than dissolved concentrations. For nickel, because recent studies conducted by Teck have indicated 

potential effects attributable to nickel at concentrations lower than the BC WQG, 5 µg/L was used in the 

denominator. Calculated TUs for all constituents in the mixture were summed. The TUs for each mixture was 

calculated two ways: 1) using the WQG in the denominator (i.e., as described above) and 2) using the 

lowest level 1 benchmark from the EVWQP in the denominator (Teck 2014; applies to sulphate, nitrate, 

dissolved cadmium, and total selenium6). ∑TUs were calculated with the 2017 water quality dataset only.  

Parameters with significant correlations with a test response (p <0.05) were carried forward to screening against 

BC WQGs and/or toxicity data. PC1 scores and ∑TUs with significant correlations with a test response (p <0.05) 

were carried forward to the graphical analysis.7  

For parameters with significant correlations, concentrations in tests categorized as possible or likely were 

screened against chronic BC WQGs. Parameters with concentrations lower than the chronic BC WQG were not 

carried forward.8 If the concentration was greater than a chronic BC WQG or if the parameter did not have a 

chronic BC WQG, then the parameter was carried forward to the graphical analysis. 

Graphical analysis was conducted for all Order constituents (cadmium, selenium, nitrate, sulphate), and for all 

other constituents that had statistically significant correlations and that were either greater than a chronic BC 

WQG or did not have a chronic BC WQG. PC scores and ∑TUs with statistically significant correlations were also 

included in the graphical analysis as a combined indicator of exposure to mine-affected water (PC scores) or a 

combined indicator of potential mixture effects (∑TUs). For parameters that lack a chronic BC WQG but are 

commonly assessed as a component of total dissolved solids (TDS) (e.g., calcium), responses were plotted 

against the concentration of TDS. Concentration-response plots were visually examined to assess the 

consistency of correspondence between parameter concentrations and test responses.  

                                                      

5 The number of PCs retained for correlation analysis was determined from the inflection point of a plot of eigenvalues (the PCA ‘scree plot’). PCs were retained if 
they had an eigenvalue greater than 1 and were in the steep portion of the scree plot to the left of the inflection point. PCs with eigenvalues less than 1 and/or to 
the right of the inflection point are relatively uninformative in terms of patterns of covariation among water quality variables. 

6 Selenium benchmarks reflect bioaccumulation-based exposures to over long periods. They do not reflect potential for effects in standardized toxicity tests for fish 
and invertebrates. When ∑TU values were correlated with a test endpoint, the ∑TU value was reviewed to evaluate the relative contribution of the selenium hazard 
quotient. The ∑TU without the selenium contribution was then compared to references and test sites categorized as no adverse responses.  

7 Because of the large number of correlation analyses being conducted (more than 50 per endpoint), there is an inflated chance of obtaining a significant result 
(p < 0.05) by chance alone. The potential for spurious correlations is also affected by the generally high degree of covariance among water quality variables in 
mine-influenced water. Because the correlation coefficients were not adjusted for simultaneous multiple comparisons, the significance results presented herein 
should be interpreted as indicative of a potential relationship between test responses and water quality, not strong evidence that a relationship exists. 

8 Nickel was an exception to this rule because recent studies conducted by Teck have indicated potential effects attributable to nickel at concentrations lower than 
the BC WQG. 
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Water chemistry in tests categorized as possible or likely was also inspected to identify parameters that may have 

contributed to the observed response in that test. If the concentration of a parameter in tests categorized as 

possible or likely was lower than concentrations measured in tests categorized as no adverse response, then that 

parameter was considered unlikely to be causing toxicity. If the concentration of a parameter in tests categorized 

as possible or likely was higher than concentrations measured in tests categorized as no adverse response, then 

published toxicity data were reviewed to evaluate whether the parameter could be contributing to observed 

effects. 

2.3.5 Comparison of 2017 Results to Previous Years 

Similarities and differences were summarized between test results in the 2017 program and programs in 2015 

and 2016, focusing on the incidence of adverse responses by season and station. The purpose of this 

comparison was to identify potential seasonal patterns (i.e., were adverse responses observed in the same 

quarter and test species in 2017 and previous years) and to evaluate broad consistencies in the concentration-

response analysis (i.e., were adverse responses attributed to the same constituents in 2017 and previous years). 

The repeatability of toxicity responses (or lack thereof) in samples tested under similar water quality conditions 

among years was used in evaluating whether observed responses are likely to reflect test organism sensitivity to 

toxicants or some other source of variance.  

Mean results were plotted for all endpoints. As was done for 2017 results, responses observed in 2015 and 2016 

were control normalized for all endpoints except P. subcapitata cell yield (Section 2.3.2.1). Local and regional 

NRs developed using the approach described in the Section 2.3.2.3 were shown on plots to illustrate the normal 

range of test organism responses observed in reference waters tested in 2015, 2016, and 2017. As was done for 

the evaluation of 2017 test results (Section 2.3.3), test sites were paired with a single reference for comparison to 

the local NR. Therefore, two plots were made for each endpoint: one for the Fording River reference and its 

paired test sites and one for the Elk River reference and its paired test sites. Regional NRs were shown on both 

plots. An example data plot is shown in Figure 2.3-3 and is annotated to explain how data plots were interpreted 

in Section 3.5. The symbols on each plot indicate whether the mean response was categorized as no (circle), 

possible (diamond), or likely (triangle). Categories were based on those provided in each annual report (i.e., tests 

were not re-categorized based on the methods used for the 2017 results). Due to the differences in the details of 

the statistical interpretations in each annual report, these interannual comparisons are semi-quantitative and 

should only be used to identify broad patterns rather than precise or detailed comparisons. 

3.0 RESULTS 

3.1 Quality Assurance/Quality Control 

Detailed laboratory quality assurance/quality control (QA/QC) information is provided in the Nautilus reports 

(Appendix B). The following bullets summarize QA/QC information for all quarterly and semi-annual tests: 

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

test protocols. 

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

 Tests met all control acceptability criteria.  

 Results of reference toxicant tests fell within the acceptable range for organism performance of mean and 

two standard deviations based on historical results obtained by the laboratory (i.e., sensitivity of organisms 

used in the tests was acceptable).  



April 2018 (Updated July 2018)   

 

 

 
  20 

 

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

 Planned modification to the H. azteca method—All site waters were supplemented with 25 mg/L chloride 

and 0.02 mg/L bromide using NaCl and NaBr according to recommendations of the Hyalella Advisory 

Group (chaired by Chris Ingersoll, United States Geological Survey) (Norberg-King et al. 2014) because 

low concentrations of these halides are known to impair growth of this species (Appendix B).  

 Planned modification to the P. promelas tests—P. promelas tests were conducted on copper-amended 

samples (10 µg/L in Q1 and Q2; 10 µg/L [all sites] and 20 µg/L in Q3 [FR_FRCP1 and CM_MC2] and Q4 

[FR_FRCP1, GH_FR1, and CM_MC2]) to reduce potential adverse effects caused by fungi and 

microbes in the samples (Appendix B). The 20 µg/L addition was used in Q3 and Q4 because 10 µg/L 

was insufficient to curtail microbial effects (Appendix B). Unamended and copper-amended laboratory 

control results were similar, except in Q3 when the copper-treated laboratory controls had a significant 

reduction in biomass and length relative to the negative laboratory control (Appendix B).  

 O. mykiss tests— Eggs were exposed using a blocked design (i.e., eggs from one fish were used for 

replicate A of each test concentration, eggs from the second fish for replicate B, and so on); this 

approach deviates from the Environment Canada test method, which indicates that the eggs should be 

pooled prior to testing (Appendix B). This modification is considered appropriate because it reduces the 

risk of non-viable eggs affecting the test results (Appendix B). Pooling of eggs without blocking 

introduces a higher risk that the test will yield a negative control failure, or have a large uncertainty 

related to inconsistent egg quality that is dispersed throughout the test results. 

 Amending site water with copper successfully curtailed fungal growth in P. promelas tests, except for the 

tests discussed below. In these tests, adverse responses occurred primarily between Day 6 and 13 

exposure, which is consistent with the pattern of adverse responses that has previously been attributed to 

fungal or microbial growth.  

 Q1 FR_FRCP1 test. One replicate had 0% survival (Appendix B-1). Survival in the other three replicates 

for this sample was 86.7 ± 11.5%, which was similar to reference performance. This result suggested 

that 10 µg/L copper was inadequate and contributed to the decision to increase copper in Q3 and Q4 

testing. 

 Q2 GH_FR1 test. One replicate had 46.7% survival (Appendix B-2). Fungal growth was noted on some 

of the mortalities in this replicate. Survival in the other three replicates for this sample was 66.7 ± 23.1%, 

which was still below reference performance. Similar to the above result, this result suggested that 

10 µg/L copper was inadequate. 

 Q3 and Q4 FR_FRCP1 and CM_MC2 tests (Appendix B-3, B-4). In tests amended with 10 µg/L copper, 

adverse responses were observed on survival (Q3 and Q4) and biomass (Q4 only). In Q4, the reduction 

in biomass was related to reduced survival, rather than an effect on growth of the surviving fish 

(Appendix B-4). When tests were repeated with the addition of 20 μg/L copper, there were no significant 
adverse responses between these test sites amended with 20 μg/L and the reference sites. Data from 
the 20 μg/L copper exposures were used herein for statistical analyses.  
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3.2 Sources of Variance in Test Water 

3.2.1 Organism Performance 

Raw results and control-normalized results (for all endpoints except P. subcapitata cell yield) are presented in 

Section 3.3. Analyses presented herein are based on control-normalized results.  

3.2.2 Organism Sensitivity 

Effect concentrations from 2017 reference toxicant tests are plotted in Figure 3.2-1 as a percentage of the 

historical mean reference toxicant effect concentration. Reference toxicant results were within two standard 

deviations of the historical mean (Appendix B).  

Most effect concentrations fell close to the historical mean (i.e., within 15% of the historical mean), indicating that 

test organism sensitivity was usually stable (Figure 3.2-1). The largest positive deviation from the historical mean 

was observed in Q4 for C. dubia reproduction (127% of the historical mean) and the largest negative deviation 

was observed in Q4 for P. promelas biomass (66% of the historical mean). P. promelas endpoints were between 

10% and 35% lower than the historical mean, indicating that test organisms in 2017 were consistently more 

sensitive than historical responses. However, given that reference toxicant results were within two standard 

deviations of the historical mean, P. promelas sensitivity is not expected to be a confounding factor. Overall, test 

organism sensitivity does not appear to be a confounding factor of variability in the interpretation of toxicity testing 

results among test batches. 

Figure 3.2-1: Reference toxicant data from 2017 laboratory reports (Appendix B). 

 

Note: IC50 = concentration resulting in 50% inhibition; IC25 = concentration resulting in 25% inhibition; LC50 = concentration resulting in 50% 
lethality; EC50 = concentration resulting in 50% effect. Dashed line indicates effect concentration is equal to the mean historical effect 
concentration. 
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3.2.3 Background Conditions (Normal Ranges) 

As outlined in Section 2.3.2, local and regional NRs were developed for mean responses in reference waters. 

Development of NRs was intended to address potential confounding effects of background water quality and its 

effect on test responses. The following sections present the results of the evaluation of background conditions for 

each endpoint. 

3.2.3.1 Ceriodaphnia dubia 
Mean control-normalized responses for C. dubia tests in reference waters are plotted in Figure 3.2-2 (survival) 

and Figure 3.2-3 (reproduction). Results are as follows: 

 Mean survival ranged from 90% to 111% in reference tests (Figure 3.2-2). Mean survival was similar across 

references, which resulted in broad overlap in the regional NR (91 to 110%) and the local NRs for the Elk 

(88 to 106%) and Fording (93 to 111%). A local NR for Michel Creek could not be calculated because only 

three values are available and mean survival was 100% in all tests.  

 Mean reproduction ranged from 74% to 131% in reference tests (Figure 3.2-3). Mean reproduction was 

similar across references, except in Q2 2016 and Q2 2017 when reproduction in the Elk River reference was 

approximately 20% lower than the Fording River reference. Lower reproduction in these quarters contributed 

to the local NR for the Elk (67 to 125%) extending below the local NR for the Fording (84 to 124%) and the 

regional NR (78 to 127%). A local NR for Michel Creek is shown on Figure 3.2-3 (97 to 128) but should be 

considered preliminary because only three values are available. 

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

panel). 

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. Michel Creek reference envelope could not be 
calculated because control-normalized survival was 100% in all tests. Sample size for each normal range is provided on the bar chart. 
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Figure 3.2-3: Mean results for C. dubia reproduction in Elk River reference, Fording River reference, and Michel Creek 
reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

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

3.2.3.2  Pseudokirchneriella subcapitata 
Mean cell yield extended from 99–170 ×104 cells/mL in reference tests (Figure 3.2-4). Mean cell yield was similar 

across references, except in Q2 2017 when cell yield in the Michel Creek reference was approximately 30% 

higher than the Elk and Fording references. Higher cell yield in this quarter contributed to the local NR for Michel 

Creek (96–192 ×104 cells/mL) extending above the local NR for the Elk (83–174 ×104 cells/mL), the local NR for 

the Fording (91–163 ×104 cells/mL), and the regional NR (88–172 ×104 cells/mL). The local NR for Michel Creek 

should be considered preliminary because only three values are available. 

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

panel). 

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart. 
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3.2.3.3 Hyalella azteca 
Mean control-normalized responses for H. azteca tests in reference waters are plotted in Figure 3.2-5 (survival) 

and Figure 3.2-6 (dry weight). Results are as follows: 

 Mean survival extended from 72% to 109% in reference tests (Figure 3.2-5). Mean survival was similar 

across references, which resulted in broad overlap in the regional NR (77% to 113%) and the local NRs for 

the Elk (76% to 118%), Fording (80% to 112%), and Michel (72% to 106%). The local NRs for Michel Creek 

and the Elk River should be considered preliminary because only two (Michel) or three (Elk) values are 

available. 

 Mean weight extended from 65% to 113% in reference tests (Figure 3.2-6). Mean weight was higher in 

Fording River tests in comparison to Elk and Michel tests, but this is based on only two (Michel) or three 

(Elk) values. The regional NR (63 to 118%) and local NR for the Fording (72% to 119%) were similar. In 

comparison, the local NRs for the Elk (70% to 104%) and Michel (62% to 75%) were lower. The local NRs 

for Michel Creek and the Elk River should be considered preliminary because only two (Michel) or three (Elk) 

values are available. 

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

panel). 

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart.  
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Figure 3.2-6: Mean results for H. azteca weight in Elk River reference, Fording River reference, and Michel Creek 
reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart. 
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In Q4 2017 when mean survival was lowest for each reference, the laboratory noted that it is likely that 

adverse responses were related to naturally-occurring microbes (Appendix B-4). When the Fording River 

and Michel Creek references were tested in Q4 2017 with the addition of copper, mean survival improved 

but was still lower than the paired laboratory control. Based on these findings, the NRs for O. mykiss survival 
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NRs were still considered useful in the interpretation of results, as microbial effects may have contributed 
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and Michel Creek references were tested in Q4 2017 with the addition of copper, mean survival improved 

but was still lower than the paired laboratory control. Based on these findings, the NRs for O. mykiss viability 

should be considered preliminary and potentially biased low due to microbial effects. As with the survival 

endpoint, the regional and local NRs were still considered useful in the interpretation of results, as microbial 

effects may have contributed similarly to adverse responses observed in test site waters.  

 Mean length extended from 97% to 110% in reference tests (Figure 3.2-9). Mean length was similar across 

references, which resulted in broad overlap in the regional NR (95% to 108%) and the local NRs for the Elk 

(96% to 106%) and Fording (94% to 110%). A local NR for Michel Creek could not be calculated because 

only one value was available (98%).  

 Mean weight extended from 98% to 111% in reference tests (Figure 3.2-10). Mean length was similar across 

references, which resulted in broad overlap in the regional NR (96% to 110%) and the local NRs for the Elk 

(96% to 110%) and Fording (95% to 111%). A local NR for Michel Creek could not be calculated because 

only one value was available (103%).  

Figure 3.2-7: Mean results for O. mykiss survival in Elk River reference, Fording River reference, and Michel Creek 
reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 
panel). 

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart.  
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Figure 3.2-8: Mean results for O. mykiss viability in Elk River reference, Fording River reference, and Michel Creek 
reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

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

Figure 3.2-9: Mean results for O. mykiss length in Elk River reference, Fording River reference, and Michel Creek 
reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 
panel). 

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. Sample size for each normal range is provided on 
the bar chart. 
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Figure 3.2-10: Mean results for O. mykiss weight in Elk River reference, Fording River reference, and Michel Creek 
reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 
panel). 

 

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

3.2.3.5 Pimephales promelas 
Mean control-normalized responses for P. promelas tests in reference waters are plotted in Figure 3.2-11 (hatch), 

Figure 3.2-12 (survival), Figure 3.2-13 (biomass), Figure 3.2-14 (length), and Figure 3.2-15 (normal development). 

These figures show results of copper-amended tests only. Local NRs for P. promelas endpoints should be 

considered preliminary because of the limited values for the Fording (n = 6), Elk (n = 3), and Michel (n = 2).  

Results are as follows: 

 Mean hatch extended from 97% to 107% in reference tests (Figure 3.2-11). Mean hatch was similar across 

references, which resulted in broad overlap in the regional NR (95 to 107%) and the local NRs for the Elk 

(98% to 104%) and Fording (94% to 109%). A local NR for Michel Creek could not be calculated because 

only two values are available and mean hatch was 100% in all tests.  

 Mean survival extended from 78 to 104% in reference tests (Figure 3.2-12). Mean survival was similar in 

Fording River reference tests. In Q3 2017 and Q4 2017, mean survival was lower in the Elk (Q3 only) and 
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Elk (70% to 143%), Fording (78% to 130%), and Michel (73% to 146%).  

 Mean length extended from 82 to 107% in reference tests (Figure 3.2-14). Mean length was similar across 

references, which resulted in broad overlap in the regional NR (79% to 109%) and the local NRs for the Elk 

(80% to 104%), Fording (82% to 111%), and Michel (74% to 105%).  
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 Mean normal development was 100% in all reference water tests (Figure 3.2-15), except for one Elk River 

test and one Fording River test that had a mean response of 98%. Given the limited variance in normal 

development, NRs were not developed for this endpoint. 

Figure 3.2-11: Mean results for P. promelas hatch in Elk River reference, Fording River reference, and Michel Creek 
reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 
panel). 

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. The Q4 2016 Fording River test was not included in 
the reference envelope calculations because dissolved oxygen concentrations fell below typical levels for this test (Golder 2017). Sample size 
for each normal range is provided on the bar chart. 

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

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. The Q4 2016 Fording River test was not included in 
the reference envelope calculations because dissolved oxygen concentrations fell below typical levels for this test (Golder 2017). Sample size 
for each normal range is provided on the bar chart. 
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Figure 3.2-13: Mean results for P. promelas biomass in Elk River reference, Fording River reference, and Michel Creek 
reference tests (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. The Q4 2016 Fording River test was not included in 
the reference envelope calculations because dissolved oxygen concentrations fell below typical levels for this test (Golder 2017). Sample size 
for each normal range is provided on the bar chart. 

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

 

Notes: CN = control-normalized. Blue shading on scatterplot is the regional normal range. The Q4 2016 Fording River test was not included in 
the reference envelope calculations because dissolved oxygen concentrations fell below typical levels for this test (Golder 2017). Sample size 
for each normal range is provided on the bar chart. 
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Figure 3.2-15: Mean results for P. promelas development in Elk River reference, Fording River reference, and Michel 
Creek reference tests (left panel).  

 

Notes: CN = control-normalized. No envelopes were developed for this endpoint. The Q4 2016 Fording River test is not shown because 
dissolved oxygen concentrations fell below typical levels for this test (Golder 2017). Sample size is provided on the bar chart. 

3.3 Evaluation of 2017 Test Results 

Raw results (mean and standard deviation) are presented in Table 3.3-1. Control-normalized results (mean and 

standard deviation for all species except P. subcapitata) are presented in Table 3.3-2. Results are discussed 

below by test species (Section 3.3.1) and by test site (Section 3.3.2).  
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Table 3.3-1: Results of Quarterly and Semi-Annual Toxicity Tests—Raw Results (a) 

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

% Survival Reproduction Cell Yield [x 104 cells/mL] % Survival Dry weight [mg] % Hatch % Survival Biomass [mg] Length [mm] % Normal Development % Survival % Viability Length [mm] Wet Weight [mg] 

Q1 

Laboratory control 100 16.8 ± 6.4 29 ± 2.8 96 ± 5.5 0.86 ± 0.03 98.3 ± 3.3 80 ± 17.2 1.15 ± 0.12 8.9 ± 0.2 100 ± 0 

— 

Fording River reference 100 22 ± 3.9 154.4 ± 8.2 96 ± 5.5 0.73 ± 0.15 95 ± 6.4 80 ± 18 1.05 ± 0.09 9.5 ± 0.7 100 ± 0 

FR_FRCP1 100 11.2 ± 3.2 169.3 ± 6.2 96 ± 5.5 0.48 ± 0.14 100 ± 0 65 ± 44.4 0.83 ± 0.56 10.2 ± 1.1 100 ± 0 

GH_FR1 100 18.2 ± 4 139 ± 11 100 ± 0 0.7 ± 0.18 100 ± 0 91.7 ± 6.4 1.22 ± 0.04 8.8 ± 0.3 100 ± 0 

GH_ERC 100 21.1 ± 3.1 175.3 ± 8.5 — — 

EV_MC2 100 15.8 ± 3.3 216.3 ± 13.3 — — 

EV_HC1 100 20.4 ± 2.2 253.8 ± 13.8 — — 

CM_MC2 100 6.8 ± 4.6 171.8 ± 7.4 64 ± 41.6 0.2 ± 0.03 96.7 ± 3.8 90 ± 8.6 1.19 ± 0.06 8.4 ± 0.2 100 ± 0 

LC_LCDSSLCC 100 15.5 ± 6.3 211.8 ± 15.4 — - 

Q2 

Laboratory control 100 20.8 ± 3.5 28.4 ± 1.8 86 ± 5.5 0.9 ± 0.06 100 ± 0 96.7 ± 6.7 0.76 ± 0.03 8.4 ± 0.1 100 ± 0 78.5 ± 10.4 67.6 ± 10.1 17.4 ± 0.5 72.1 ± 6 

Pooled Batch References 95 19.5 ± 4.9 144 ± 8.2 90 ± 9 0.87 ± 0.05 100 ± 0 95 ± 4.7 0.82 ± 0.06 8.3 ± 0.2 99 ± 2.5 70 ± 17 65 ± 16 19 ± 0.9 79 ± 5 

Fording River reference 100 21.7 ± 4.1 141.4 ± 5.4 86 ± 11.4 0.91 ± 0.04 100 ± 0 95 ± 6.4 0.84 ± 0.08 8.2 ± 0.3 100 ± 0 62.2 ± 17.1 58.9 ± 16.3 19.2 ± 0.8 80.3 ± 6.7 

Elk River reference 90 17.3 ± 4.7 147.5 ± 9.7 94 ± 5.5 0.83 ± 0.04 100 ± 0 95 ± 3.3 0.80 ± 0.03 8.4 ± 0.1 98.2 ± 3.6 78.8 ± 12 71.4 ± 13.2 17.9 ± 0.4 78.0 ± 4 

FR_FRCP1 100 8.5 ± 2.5 145 ± 7.2 86 ± 11.4 0.8 ± 0.1 100 ± 0 95 ± 6.4 0.74 ± 0.05 8.3 ± 0.2 98.2 ± 3.6 63.8 ± 14.4 58.8 ± 11.6 18.8 ± 0.7 81.2 ± 7.1 

GH_FR1 100 17.6 ± 3.3 144 ± 5 86 ± 11.4 0.89 ± 0.07 100 ± 0 61.7 ± 21.3 0.64 ± 0.07 8.9 ± 0.6 100 ± 0 71.7 ± 10.9 67.8 ± 12.6 20.4 ± 0.8 91.7 ± 5.5 

GH_ERC 100 20.3 ± 2.5 141.3 ± 6.3 — — 49.6 ± 23.7 46.8 ± 23.3 20.0 ± 0.8 88.7 ± 8.1 

EV_MC2 90 16.7 ± 4.1 139.5 ± 9.3 — — 79.8 ± 17.1 73.1 ± 14.6 19.1 ± 0.8 86.1 ± 7.2 

EV_HC1 100 14.9 ± 3.1 144.3 ± 7.1 — — 80.5 ± 8.3 70.5 ± 10.2 18.5 ± 0.9 82.8 ± 8.5 

CM_MC2 90 10.5 ± 3.8 129 ± 7.4 50 ± 18.7 0.14 ± 0.02 100 ± 0 91.7 ± 3.3 0.84 ± 0.05 8.4 ± 0.2 100 ± 0 76.2 ± 5.2 62.9 ± 11.6 18.5 ± 0.9 84.3 ± 7 

LC_LCDSSLCC 100 25.7 ± 2.4 134 ± 4.2 — — 77.9 ± 6.5 63.1 ± 12.5 18.6 ± 1 90.5 ± 7.3 

Laboratory control 100 18.9 ± 1.4 29.9 ± 1.6 — — 78.5 ± 10.4 67.6 ± 10.1 17.4 ± 0.5 72.1 ± 6 

Michel Creek reference 100 22.3 ± 1.9 170 ± 11.6 — — 70 ± 17 65 ± 16 19 ± 0.9 79 ± 5 

CM_MC2 100 14.3 ± 5.1 151.8 ± 11 — — 62.2 ± 17.1 58.9 ± 16.3 19.2 ± 0.8 80.3 ± 6.7 

Q3 

Laboratory control (c) 
100 18.4 ± 3.1 37.6 ± 2.7 82 ± 13 0.71 ± 0.27 

10Cu: 100 ± 0 
20Cu: 98.3 ± 3.3 

10Cu: 80 ± 5.4 
20Cu: 80 ± 18 

10Cu: 0.46 ± 0.03 
20Cu: 0.47 ± 0.11 

10Cu: 9.9 ± 0.1 
20Cu: 9.6 ± 0.2 

10Cu: 100 ± 0 
20Cu: 100 ± 0 

— 

Pooled Batch References 100 21.4 ± 2.7 157 ± 11 69 ± 15 0.62 ± 0.21 99 ± 2 73 ± 19 0.6 ± 0.1 8.3 ± 0.4 100 ± 0 

Fording River reference 100 20.0 ± 1.8 160.8 ± 10.8 72 ± 17.9 0.72 ± 0.12 98.3 ± 3.3 78.3 ± 17.5 0.6 ± 0.06 8.3 ± 0.5 100 ± 0 

Elk River reference 100 22.5 ± 2.7 158.1 ± 9.2 68 ± 13 0.67 ± 0.23 100 ± 0 66.7 ± 21.1 0.6 ± 0.15 8.4 ± 0.3 100 ± 0 

Michel Creek reference 100 21.7 ± 3.2 150.6 ± 10.2 66 ± 16.7 0.46 ± 0.17 100 ± 0 73.3 ± 21.1 0.59 ± 0.09 8.1 ± 0.4 100 ± 0 

FR_FRCP1 (c) 100 13.8 ± 6.3 134.8 ± 6.1 68 ± 14.8 0.77 ± 0.05 100 ± 0 66.7 ± 27.2 0.46 ± 0.18 9.9 ± 1.2 100 ± 0 

GH_FR1 100 16.7 ± 4 155.5 ± 4.7 64 ± 25.1 0.76 ± 0.07 100 ± 0 73.3 ± 31.7 0.54 ± 0.22 8.9 ± 1.4 100 ± 0 

GH_ERC 100 17.5 ± 5.2 156.5 ± 12.5 — — 

EV_MC2 100 17.7 ± 2 157 ± 12.1 — — 

EV_HC1 100 19.3 ± 2.9 158.3 ± 9.6 — — 

CM_MC2 (c) 70 6.0 ± 3.7 131 ± 8.8 0 ± 0 0 ± 0 100 ± 0 76.7 ± 15.9 0.56 ± 0.07 9.2 ± 0.4 100 ± 0 

LC_LCDSSLCC 100 19.2 ± 4.5 146.8 ± 10.1 — — 

Q4 

Laboratory control 
100 18.4 ± 2.4 29.2 ± 1.8 98 ± 4.5 0.63 ± 0.03 

10Cu: 95 ± 6.4 
20Cu: 95 ± 6.4 

10Cu: 83.3 ± 11.6 
20Cu: 81.7 ± 10 

10Cu: 0.8 ± 0.07 
20Cu: 0.82 ± 0.13 

10Cu: 10.9 ± 0.4 
20Cu: 10.6 ± 0.3 

10Cu: 100 ± 0 
20Cu: 100 ± 0 

89.7 ± 8.3 83.8 ± 6.3 18 ± 0.3 71.9 ± 4.2 

Pooled Batch References 100 18.4 ± 3.5 110 ± 7.3 97 ± 6 0.49 ± 0.15 98 ± 4 76 ± 16 0.73 ± 0.08 10 ± 0.5 100 ± 0 49 ± 39 47 ± 38 18 ± 0.4 72 ± 5 

Fording River reference 100 18.7 ± 4.7 108.1 ± 7.4 100 ± 0 0.56 ± 0.07 100 ± 0 81.7 ± 12.6 0.78 ± 0.04 10.1 ± 0.2 100 ± 0 62.7 ± 41.8 61.9 ± 41.1 18 ± 0.3 71 ± 7.4 

Elk River reference 100 17.9 ± 2.9 109.6 ± 8.2 96 ± 5.5 0.47 ± 0.17 98.3 ± 3.3 80 ± 9.4 0.68 ± 0.03 10.0 ± 0.3 100 ± 0 51.1 ± 36.2 49.4 ± 35.6 17.8 ± 0.7 70.6 ± 1.3 

Michel Creek reference 100 18.6 ± 2.7 111.4 ± 6.7 96 ± 8.9 0.45 ± 0.2 95 ± 6.4 65 ± 22 0.73 ± 0.13 10.6 ± 0.8 100 ± 0 31.7 ± 41.8 30 ± 41.9 17.7 ± 0.2 74.4 ± 5.1 

FR_FRCP1 100 9.9 ± 1.1 97.8 ± 4.6 94 ± 5.5 0.48 ± 0.07 95 ± 3.3 78.3 ± 10 0.89 ± 0.07 10.7 ± 0.2 100 ± 0 24.2 ± 46.1 24.2 ± 46.1 17.2 ± 1.1 75.7 ± 8.1 

GH_FR1 100 21.3 ± 1.8 116.3 ± 9.3 100 ± 0 0.48 ± 0.09 91.7 ± 6.4 76.7 ± 12.8 0.83 ± 0.1 10.4 ± 0.4 100 ± 0 20.7 ± 41.4 19 ± 37.9 16.5 ± 0 77.9 ± 0 

GH_ERC 100 18.6 ± 4.9 128.8 ± 2.5 — — 20.5 ± 34 18.8 ± 32.8 16.4 ± 0.5 69.0 ± 3.3 

EV_MC2 100 23.1 ± 2.6 107.8 ± 7 — — 21.8 ± 41.4 19.4 ± 38.7 16.4 ± 1.2 73.1 ± 4.4 

EV_HC1 100 18.4 ± 2 109.8 ± 8.2 — — 30.8 ± 33.5 28.3 ± 31.1 16.2 ± 0.4 66.4 ± 7.8 

CM_MC2 80 7.6 ± 4.9 105 ± 3.4 88 ± 16.4 0.27 ± 0.06 93.3 ± 7.7 66.7 ± 9.4 0.78 ± 0.08 10.3 ± 0.4 100 ± 0 20.7 ± 41.4 19 ± 37.9 20.3 ± 0 91.7 ± 0 

LC_LCDSSLCC 100 23.4 ±2.8 103.5 ± 4.4 — — 36.4 ± 39.8 34.6 ± 36.8 19.5 ± 0.6 85.6 ± 3.4 

Notes: 

(a) Results presented as survival or mean ± standard deviation. Results are from laboratory reports in Appendix B. Control-normalized results are provided in Table 3.3-2 
(b) Results for copper-amended samples are provided. In Q3, laboratory control results are provided for laboratory control + 10 µg/L copper (Cu) and laboratory control + 20 µg/L Cu (Appendix B-3). 
(c) P. promelas results for tests conducted with 20 µg/L Cu are shown. 
- = not tested; mg = milligrams; mL = millilitre; mm = millimetres;% = percent; ± = plus or minus. 
 
Screening: 
Value = result significantly lower than Fording River reference. 
Value = result significantly lower than Elk River reference. 
Value = result significantly lower than Michel Creek reference. 
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Table 3.3-2: Results of Quarterly and Semi-Annual Toxicity Tests—Control Normalized Results(a) 

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

% Survival Reproduction % Survival Dry weight [mg] % Hatch % Survival Biomass [mg] Length [mm] % Normal Development % Survival % Viability Length [mm] Wet Weight [mg] 

Q1 

Laboratory control 100 ± 0 100 ± 38 100 ± 6 100 ± 3 100 ± 3 100 ± 22 100 ± 10 100 ± 2 100 ± 0 

— 

Fording River reference 100 ± 0 131 ± 23 100 ± 6 85 ± 17 97 ± 6 100 ± 23 91 ± 8 107 ± 8 100 ± 0 

FR_FRCP1 100 ± 0 67 ± 19 100 ± 6 56 ± 16 102 ± 0 81 ± 55 73 ± 49 86 ± 58 75 ± 50 

GH_FR1 100 ± 0 108 ± 24 104 ± 0 82 ± 21 102 ± 0 115 ± 8 107 ± 3 99 ± 3 100 ± 0 

GH_ERC 100 ± 0 126 ± 18 — — 

EV_MC2 100 ± 0 94 ± 20 — — 

EV_HC1 100 ± 0 121 ± 13 — — 

CM_MC2 100 ± 0 40 ± 27 67 ± 43 19 ± 11 98 ± 4 113 ± 11 104 ± 6 95 ± 2 100 ± 0 

LC_LCDSSLCC 100 ± 0 92 ± 38 — — 

Q2 

Laboratory control 100 ± 0 100 ± 17 100 ± 6 100 ± 7 100 ± 0 100 ± 7 100 ± 4 100 ± 1 100 ± 0 100 ± 13 100 ± 15 100 ± 3 100 ± 8 

Pooled Batch References 95 ± 22 94 ± 23 105 ± 11 97 ± 6 100 ± 0 98 ± 5 108 ± 8 99 ± 3 99 ± 3 90 ± 21 96 ± 23 107 ± 5 110 ± 8 

Fording River reference 100 ± 0 104 ± 20 100 ± 13 101 ± 4 100 ± 0 98 ± 7 110 ± 10 98 ± 3 100 ± 0 79 ± 22 87 ± 24 110 ± 4 111 ± 9 

Elk River reference 90 ± 32 83 ± 23 109 ± 6 92 ± 4 100 ± 0 98 ± 3 105 ± 4 99 ± 1 98 ± 4 100 ± 15 106 ± 20 103 ± 3 108 ± 6 

FR_FRCP1 100 ± 0 41 ± 12 100 ± 13 89 ± 12 100 ± 0 98 ± 7 97 ± 6 98 ± 3 98 ± 4 81 ± 18 87 ± 17 108 ± 4 112 ± 10 

GH_FR1 100 ± 0 85 ± 16 100 ± 13 100 ± 8 100 ± 0 64 ± 22 84 ± 9 106 ± 7 100 ± 0 91 ± 14 100 ± 19 117 ± 5 127 ± 8 

GH_ERC 100 ± 0 98 ± 12 — — 63 ± 30 69 ± 34 115 ± 5 123 ± 11 

EV_MC2 90 ± 32 80 ± 20 — — 102 ± 22 108 ± 22 110 ± 5 119 ± 10 

EV_HC1 100 ± 0 72 ± 15 — — 103 ± 11 104 ± 15 106 ± 5 115 ± 12 

CM_MC2 90 ± 32 50 ± 18 58 ± 22 15 ± 2 100 ± 0 95 ± 3 110 ± 7 100 ± 2 100 ± 0 97 ± 7 93 ± 17 106 ± 5 117 ± 10 

LC_LCDSSLCC 100 ± 0 124 ± 11 — — 99 ± 8 93 ± 18 107 ± 6 125 ± 10 

Laboratory control 100 ± 0 100 ± 7 — — 63 ± 30 69 ± 34 115 ± 5 123 ± 11 

Michel Creek reference 100 ± 0 118 ± 10 — — 102 ± 22 108 ± 22 110 ± 5 119 ± 10 

CM_MC2 100 ± 0 76 ± 27 — — 103 ± 11 104 ± 15 106 ± 5 115 ± 12 

Q3 

Laboratory control (c) 
100 ± 0 100 ± 17 100 ± 16 100 ± 38 

10Cu: 100 ± 0 
20Cu: 100 ± 3 

10Cu: 100 ± 7 
20Cu: 100 ± 23 

10Cu: 100 ± 7 
20Cu: 100 ± 24 

10Cu: 100 ± 1 
20Cu: 100 ± 2 

10Cu: 100 ± 0 
20Cu: 100 ± 0 

— 

Pooled Batch References 100 ± 0 116 ± 15 84 ± 18 87 ± 29 99 ± 2 91 ± 23 129 ± 21 84 ± 4 100 ± 0 

Fording River reference 100 ± 0 109 ± 10 88 ± 22 102 ± 16 98 ± 3 98 ± 22 130 ± 12 84 ± 5 100 ± 0 

Elk River reference 100 ± 0 122 ± 15 83 ± 16 94 ± 33 100 ± 0 83 ± 26 130 ± 32 85 ± 3 100 ± 0 

Michel Creek reference 100 ± 0 118 ± 17 80 ± 20 64 ± 25 100 ± 0 92 ± 26 127 ± 20 82 ± 4 100 ± 0 

FR_FRCP1 (c) 100 ± 0 75 ± 34 83 ± 18 109 ± 7 102 ± 0 83 ± 34 98 ± 39 103 ± 13 100 ± 0 

GH_FR1 100 ± 0 91 ± 22 78 ± 31 106 ± 9 100 ± 0 92 ± 40 118 ± 47 90 ± 15 100 ± 0 

GH_ERC 100 ± 0 95 ± 28 — — 

EV_MC2 100 ± 0 96 ± 11 — — 

EV_HC1 100 ± 0 105 ± 16 — — 

CM_MC2 (c) 70 ± 48 33 ± 20 0 ± 0 0 ± 0 102 ± 0 96 ± 20 119 ± 16 95 ± 4 100 ± 0 

LC_LCDSSLCC 100 ± 0 104 ± 25 — — 

Q4 

Laboratory control 
100 ± 0 100 ± 13 100 ± 5 100 ± 4 

10Cu: 100 ± 7 
20Cu: 100 ± 7 

10Cu: 100 ± 14 
20Cu: 100 ± 12 

10Cu: 100 ± 9 
20Cu: 100 ± 15 

10Cu: 100 ± 4 
20Cu: 100 ± 2 

10Cu: 100 ± 0 
20Cu: 100 ± 0 

100 ± 9 100 ± 7 100 ± 2 100 ± 6 

Pooled Batch References 100 ± 0 100 ± 19 99 ± 6 79 ± 25 103 ± 5 91 ± 19 91 ± 10 94 ± 5 100 ± 0 54 ± 43 56 ± 46 100 ± 2 100 ± 7 

Fording River reference 100 ± 0 102 ± 26 102 ± 0 90 ± 11 105 ± 0 98 ± 15 97 ± 5 93 ± 2 100 ± 0 70 ± 47 74 ± 49 101 ± 2 99 ± 10 

Elk River reference 100 ± 0 97 ± 16 98 ± 6 75 ± 27 104 ± 4 96 ± 11 84 ± 4 92 ± 3 100 ± 0 57 ± 40 59 ± 43 99 ± 4 98 ± 2 

Michel Creek reference 100 ± 0 101 ± 15 98 ± 9 72 ± 32 100 ± 7 78 ± 26 91 ± 16 97 ± 7 100 ± 0 35 ± 47 36 ± 50 98 ± 1 103 ± 7 

FR_FRCP1 100 ± 0 54 ± 6 96 ± 6 77 ± 11 100 ± 4 96 ± 12 109 ± 8 101 ± 2 100 ± 0 27 ± 51 29 ± 55 96 ± 6 105 ± 11 

GH_FR1 100 ± 0 116 ± 10 102 ± 0 77 ± 14 96 ± 7 94 ± 16 102 ± 12 98 ± 4 100 ± 0 23 ± 46 23 ± 45 92 ± 0 108 ± 0 

GH_ERC 100 ± 0 101 ± 27 — — 23 ± 38 22 ± 39 91 ± 3 96 ± 5 

EV_MC2 100 ± 0 126 ± 14 — — 24 ± 46 23 ± 46 91 ± 7 102 ± 6 

EV_HC1 100 ± 0 100 ± 11 — — 34 ± 37 34 ± 37 90 ± 2 92 ± 11 

CM_MC2 80 ± 42 41 ± 27 90 ± 17 44 ± 10 98 ± 8 82 ± 12 95 ± 10 97 ± 4 100 ± 0 23 ± 46 23 ± 45 113 ± 0 127 ± 0 

LC_LCDSSLCC 100 ± 0 127 ± 15 — — 41 ± 44 41 ± 44 109 ± 3 119 ± 5 

Notes: 
(a) Results presented as survival or mean ± standard deviation. As discussed in Section 2.3.2, results were normalized for all endpoints except P. subcapitata cell yield. 
(b) Results for copper-amended samples are provided. In Q3, laboratory control results are provided for laboratory control + 10 µg/L copper (Cu) and laboratory control + 20 µg/L Cu (Appendix B-3). 
(c) P. promelas results are normalized to the laboratory control + 20 µg/L Cu. 
— = not tested; mg = milligrams; mL = millilitre; mm = millimetres;% = percent; ± = plus or minus. 
 
Screening: 
Value = result significantly lower than Fording River reference. 
Value = result significantly lower than Elk River reference. 
Value = result significantly lower than Michel Creek reference. 
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3.3.1 By Test Species  

3.3.1.1 Ceriodaphnia dubia 
Individual replicate results are provided in Figures 3.3-1 and 3.3-4. Mean test results are provided in Tables 3.3-1 

and 3.3-2 and Figures 3.3.2, 3.3.3, 3.3.5 and 3.3.6.  

There was no evidence of statistically significant adverse effects on mean C. dubia survival in any test 

(Figure 3.3-1). The few individual replicates for which mortality was observed in Q2, Q3, and Q4 were insufficient 

to cause a statistically significant response. Replicate results for survival are binomial (either 0% or 100%) 

because each replicate consists of a single female. Results of other testing of Elk Valley waters, conducted with 

additional replication of the survival endpoint, confirmed that adult survival is a relatively insensitive test endpoint 

(Golder 2018a); the observation of an occasional mortality to an adult female (including in reference samples) is 

believed to occur due to random events not associated with chemical toxicity. 

Reproduction was significantly reduced relative to one or more references in 16 of 29 tests (Figure 3.3-4 to 

Figure 3.3-6; Table 3.3-1; Table 3.3-2), including:  

 four FR_FRCP1 tests (Q1 to Q4) 

 two GH_FR1 tests (Q2, Q3) 

 three EV_MC2 tests (Q1, Q2, Q3) 

 one EV_HC1 test (Q2) 

 five CM_MC2 tests (Q1 to Q4; two tests were conducted in Q2) 

 one LC_LCDSSLCC test (Q1).  

In three of 16 tests with significant results, mean reproduction was within the local NR and the effect size was less 

than 20% compared to the mean response in batch-specific references (EV_MC2 [Q2 = 15%, Q3 = 17%]; 

GH_FR1 [Q2 = 10%]), indicating no adverse response. In five of 16 tests with significant results, mean 

reproduction was within the local NR and the effect size was between 20 and 50% compared to the mean 

response in batch-specific references (EV_MC2 [Q1 = 28%], LC_LCDSSLCC [Q1 = 30%], EV_HC1 [Q2 = 23%], 

CM_MC2 [Q2 = 36%; second test], GH_FR1 [Q3 = 22%]). These results indicate a “possible” adverse response. 

There is uncertainty whether these results represent an adverse response to the test water or variance in test 

organism performance related to background water quality. In eight of 16 tests with significant results, mean 

reproduction was below the local and regional NRs (FR_FRCP1 [Q1 to Q4] and CM_MC2 [Q1 to Q4]). These 

results indicate a likely adverse response to the test water. Compared to the mean response in batch-specific 

references, the effect size in tests categorized as likely ranged from 35% (Q3) to 56% (Q2) in FR_FRCP1 tests 

and from 47% (Q2) to 72% (Q3) for CM_MC2 tests.  

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

 No adverse response (16 of 29 tests): GH_ERC (Q1 to Q4), EV_HC1 (Q1, Q3, Q4), GH_FR1 (Q1, Q2, 

Q4), LC_LCDSSLCC (Q2 to Q4), EV_MC2 (Q2 to Q4) 

 Possible adverse response (5 of 29 tests): EV_MC2 (Q1), LC_LCDSSLCC (Q1), EV_HC1 (Q2), CM_MC2 

(Q2; second test), GH_FR1 (Q3) 

 Likely adverse response (8 of 29 tests): FR_FRCP1 (Q1 to Q4) and CM_MC2 (Q1 to Q4; first Q2 test)  

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

 

Note:See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-2: Mean results for C. dubia survival in the Fording River reference and its paired test site waters (left 

panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

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

 

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

Figure 3.3-4: Individual replicate and mean results for C. dubia reproduction in reference (Ref) and test site waters. 

 

Note:See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-5: Mean results for C. dubia reproduction in the Fording River reference and its paired test site waters (left 
panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

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

Figure 3.3-6: Mean results for C. dubia reproduction in the Elk River and Michel Creek references and their paired test 
site waters (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Elk (Section 2.3.3). 
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3.3.1.2 Pseudokirchneriella subcapitata 
Cell yield was significantly reduced relative to one or more references in six of 29 tests, including two FR_FRCP1 

tests (Q3, Q4), three CM_MC2 tests (Q2 [both tests], Q3), and one LC_LCDSSLCC test (Q2) (Figure 3.3-7 to 

Figure 3.3-9; Table 3.3-1). In all tests with significant results, mean cell yield was within the local and regional 

NRs and the effect size was less than 20% compared to the mean response in batch-specific references. 

Compared to the mean response in batch-specific references, the effect size in tests with significant results 

ranged from 7% (Q2 LC_LCDSSLCC) to 17% (Q3 CM_MC2). There is uncertainty as to whether these results 

represent an adverse response to the test water or variance in test organism performance related to background 

water quality.  

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

 No adverse response (29 of 29 tests). All tests—as shown in Figures 3.3-7 through 3.3-9, the few cases 

for which statistically significant differences were observed relative to one or more references yielded small 

effect sizes and results close to the range of reference performance. This endpoint yielded low variance 

among replicates, but high variance among batches. The few cases of statistically significant individual 

pairwise comparisons are considered to be false positives once the decision rules are applied. 

 Possible adverse response (0 of 29 tests): No tests were in this category.  

 Likely adverse response (0 of 29 tests): No tests were in this category.  

Figure 3.3-7: Individual replicate and mean results for P. subcapitata cell yield in reference (Ref) and test site waters. 

 

Note:See Figure 2.3-2 for description of lines and symbols. 

 

Michel reference Test Mean

LC_LCDSSLCCGH_FR1 GH_ERCFR_FRCP1

Elk reference

EV_MC2 EV_HC1 CM_MC2

Fording reference

0

100

200

300

P.
S

ub
ca

pi
ta

ta
 C

e
ll 

Y
ie

ld
 (

x
1
0

4
c
e
lls

/m
L
)

Q1 Q2 Q3 Q4

Ref Test Sites Ref Test Sites Ref Test Sites Ref Test Sites



April 2018 (Updated July 2018)   

 

 

 
  39 

 

Figure 3.3-8: Mean results for P. subcapitata cell yield in the Fording River reference and its paired test site waters. 

 

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

Figure 3.3-9: Mean results for P. subcapitata cell yield in the Elk River and Michel Creek references and their paired 
test site waters. 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Elk (Section 2.3.3). 
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3.3.1.3 Hyalella azteca 
Results of standard Permit-based testing are provided below, followed by results of the toxicity identification 

evaluation conducted to evaluate adverse responses observed at CM_MC2.  

Standard Permit-based Testing 

Survival was significantly reduced in three of 12 tests, specifically the three CM_MC2 tests (Q1, Q2, Q3) 

(Figure 3.3-10; Figure 3.3-11; Table 3.3-1; Table 3.3-2). In these tests, mean survival was below both the local 

and regional NRs. Compared to the mean response in batch-specific references, effect sizes in tests with 

significant results were 33% (Q1), 45% (Q2), and 100% (Q3). These results indicate a likely adverse response to 

the test water. Because of the 0% survival in Q3 at CM_MC2, the AMP management response framework was 

utilized and a supplemental investigation using toxicity identification evaluation (TIE) was initiated to determine the 

cause of the adverse responses at CM_MC2. The results of the TIE are presented in the following section.  

Dry weight was significantly reduced in six of 12 tests, including two FR_FRCP1 tests (Q1, Q2) and four CM_MC2 

tests (Q1 to Q4) (Figure 3.3-12; Figure 3.3-13; Table 3.3-1; Table 3.3-2). For one of the six tests (Q2 FR_FRCP1), 

mean dry weight was within the local NR and the effect size (8%) was less than 20% compared to the mean 

response in batch-specific references, indicating no adverse response. In the remaining tests with significant 

results, mean dry weight was below both the local and regional NRs. These results indicate a likely adverse 

response to the test water. Compared to the mean response in batch-specific references, effect size in tests 

categorized as likely ranged from 44% (Q4) to 100% (Q3) for CM_MC2 tests and was 34% for the Q1 FR_FRCP1 

test. 

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

 No adverse response (7 of 12 tests): FR_FRCP1 (Q2, Q3, Q4) and GH_FR1 (Q1 to Q4). 

 Possible adverse response (0 of 12 tests): No tests were in this category. 

 Likely adverse response (5 of 12 tests): FR_FRCP1 (Q1) and four CM_MC2 tests (Q1 to Q4).  

The concentration-response analysis for H. azteca survival and dry weight is presented in Section 3.4.2. 
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Figure 3.3-10: Individual replicate and mean results for H. azteca survival in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-11: Mean results for H. azteca survival in reference and test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Figure 3.3-12: Individual replicate and mean results for H. azteca dry weight in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-13: Mean results for H. azteca dry weight in reference and test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Toxicity Identification Evaluation – Preliminary Findings 

A TIE was initiated to investigate the cause of adverse responses observed in CM_MC2 tests. TIE methods and 

findings have not yet been finalized, but an overview was provided at the February 2018 EMC meeting 

(Teck 2018a). Details from the February 2018 EMC meeting are summarized below.  

The following approach was used for the TIE: 

 Treatments included tests with both H. azteca and C. dubia, which are both crustacean species and which 

both are sensitive to some mine-related constituents of potential concern. 

 Initial treatments were designed to identify whether toxicity was caused by organic constituents (using C18 

treatment), divalent metal cations (using ethylene diamine tetra-acetic acid [EDTA] treatment), or either 

nitrate, selenium, sulphate or water hardness (using a spiking approach by adding salts to the upstream 

reference CM_MC1 to match concentrations at CM_MC2).  

 Treatments were used in a 14-day exposure to H. azteca to provide a more rapid result than the 28-day test. 

The results indicated that organic constituents, sulphate, nitrate, and selenium were not the cause of toxicity. 

EDTA treatment removed toxicity, indicating that divalent metal cations (e.g., copper, cadmium, nickel, zinc, 

cobalt), were the probable cause of toxicity.  

 Divalent cation concentrations were reviewed, and cobalt and nickel were identified as potential toxicants, 

although in the case of nickel, the concentration was well below the BC and Canadian Council of Ministers of 

the Environment (CCME) water quality guidelines. Nickel was retained as a candidate constituent of 

potential concern because Nautilus was familiar with other test data (both published and based on in-house 

testing) that indicated higher sensitivity of crustaceans to nickel than indicated through WQG screening. 

 Nickel and cobalt were spiked into water samples from the upstream reference CM_MC1, after adjusting the 

hardness to match CM_MC2. Toxicity tests were conducted with C. dubia (7-day tests) and H. azteca (28-

day tests). In the H. azteca tests, four concentrations were tested for cobalt (CM_MC1 with the addition of 1, 

2, 4, and 8 µg/L) and nickel (CM_MC1 with the addition of 10, 20, 40, and 80 µg/L). In the C. dubia tests, 

seven concentrations were tested for cobalt (CM_MC1 with the addition of 0.5, 1, 2, 4, 8, 16, and 32 µg/L) 

and nickel (CM_MC1 with the addition of 2.5, 5, 10, 20, 40, 80, and 160 µg/L).  

In the cobalt-amended treatments, there was no evidence of adverse effects on H. azteca endpoints (i.e., IC25 

>7.85 µg/L) and C. dubia endpoints (i.e., IC25 >32.7 µg/L). In the nickel-amended treatments, effects were 

observed to H. azteca and C. dubia endpoints; IC25 estimates were 22.4 µg/L for H. azteca growth and 10.8 µg/L 

for C. dubia reproduction. Effects on survival were observed at higher concentrations for H. azteca (LC50 = 

59.7 µg/L) and C. dubia (LC50 = 105 µg/L). Nickel concentrations at CM_MC2 have increased from 2015 

(generally ranged from 5 to 15 µg/L) to 2017 (generally ranged from 10 to 45 µg/L). As discussed in Section 3.5.5, 

there has also been a trend towards more and higher responses in C. dubia and H. azteca tests between 2015 

and 2017. Overall, based on the results from the TIE, nickel concentrations at CM_MC2 would be expected to 

result in adverse effects to C. dubia and H. azteca in chronic toxicity testing. This is discussed further in the 

concentration-response analysis (Section 3.4).  

3.3.1.4  Oncorhynchus mykiss 
Results of standard Permit-based testing are provided below, followed by results of additional copper-amended 

tests.  

Standard Permit-based Testing 

There were no adverse behavioral responses of O. mykiss in any test. The survival and viability endpoint 

responses were numerically similar, indicating a low rate of deformities in all samples (Appendix B). 
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Survival and viability were significantly reduced relative to one or more references in two Q2 tests (FR_FRCP1 

[survival only], GH_ERC) and all of the Q4 tests (Figure 3.3-14 to Figure 3.3-19; Table 3.3-1; Table 3.3-2). In the 

Q2 FR_FRCP1 test, mean survival was within the local NR and the effect size (10%) was less than 20% 

compared to the mean response in batch-specific references, indicating no adverse response. In the Q2 GH_ERC 

test, mean responses were within the local NR and the effect size (30%) was between 20% and 50% compared to 

the mean response in batch-specific references. These results indicate a “possible” adverse response. There is 

uncertainty whether these results represent an adverse response to the test water or variance in test organism 

performance related to background water quality. In all Q4 tests, mean survival and mean viability were below the 

local and regional NRs. These results indicate a likely adverse response to the test water.  

In Q4, survival and viability were reduced in all three reference waters relative to the laboratory control 

(Appendix B-4). Based on the presence of adverse responses in each of these upstream site waters, the 

laboratory concluded that the results were consistent with effects caused by microbial growth, as has been 

observed previously with the fathead minnow test, rather than indicating a toxicological effect caused by 

contaminants (Appendix B-4). The large systematic change in survival response between Q2 and Q4 is larger 

than can be explained from the differences in water chemistry between seasons, suggesting that another factor is 

at play. 

As discussed in the following section, copper-treated tests were conducted in 2017 to evaluate potential effects of 

microbes on O. mykiss responses.  

There was no evidence of statistically significant adverse effects on mean O. mykiss length or weight in any test  

(Figure 3.3-20 to Figure 3.3-25; Table 3.3-1; Table 3.3-2).  

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

 No adverse response (6 of 14 tests): Q2 tests with FR_FRCP1, GH_FR1, EV_MC2, EV_HC1, CM_MC2, 

and LC_LCDSSLCC.  

 Possible adverse response (1 of 14 tests): Q2 test with GH_ERC. 

 Likely adverse response (7 of 14 tests): All Q4 tests.  

The concentration-response analysis for O. mykiss survival and viability is presented in Section 3.4.3.  
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Figure 3.3-14: Individual replicate and mean results for O. mykiss survival in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-15: Mean results for O. mykiss survival in the Fording River reference and its paired test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Figure 3.3-16: Mean results for O. mykiss survival in the Elk River and Michel Creek references and their paired test 
site waters. 

 

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

Figure 3.3-17: Individual replicate and mean results for O. mykiss viability in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-18: Mean results for O. mykiss viability in the Fording River reference and its paired test site waters. 

 

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

Figure 3.3-19: Mean results for O. mykiss viability in the Elk River and Michel Creek references and their paired test 
site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Elk (Section 2.3.3). 
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Figure 3.3-20: Individual replicate and mean results for O. mykiss length in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-21: Mean results for O. mykiss length in the Fording River reference and its paired test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Figure 3.3-22: Mean results for O. mykiss length in the Elk River and Michel Creek references and their paired test site 
waters. 

 

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

Figure 3.3-23: Individual replicate and mean results for O. mykiss weight in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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Figure 3.3-24: Mean results for O. mykiss weight in the Fording River reference and its paired test site waters. 

 

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

Figure 3.3-25: Mean results for O. mykiss weight in the Elk River and Michel Creek references and their paired test 
site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Elk (Section 2.3.3). 
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Copper-Treated Tests – Preliminary Findings 

To evaluate the potential influence of microbes, Nautilus conducted O. mykiss tests in Q2 and Q4 with two 

references waters (Fording and Michel [Q4 only]) and three test site waters (FR_FRCP1, GH_FR1, and 

CM_MC2) treated with 10 µg/L copper. Methods and findings from copper-treated O. mykiss tests have yet to be 

formally reported, but an overview was provided at the February 2018 EMC meeting (Teck 2018a). Untreated and 

copper-treated test results are provided in Table 3.3-3. Individual replicate results are plotted on Figures 3.3-26 to 

3.3-29.  

There was no evidence of adverse effects on any endpoint in Q2, except for a reduction in length in the 

FR_FRCP1 copper-treated test. There was no evidence of adverse effects on length or weight in Q4. Mean 

results were statistically similar in untreated tests and copper-treated tests in Q2 (all endpoints) and Q4 (length 

and weight), except for survival in the GH_FR1 test.  

With respect to survival and viability in Q4, there was a high degree of inter-replicate variability in tests conducted 

with reference and test site waters. Survival and viability in test site waters were significantly reduced relative to 

one or more references in the untreated tests and copper-treated tests. In reference waters, survival and viability 

were significantly higher in copper-treated tests compared to untreated tests, but were still lower than the paired 

laboratory control. In test site waters, survival and viability were similar (FR_FRCP1, GH_FR1) or higher 

(CM_MC2) in copper-treated tests relative to untreated tests. These results may indicate that the 10 µg/L copper 

addition was insufficient to curtail microbial growth in these samples, as was observed in a subset of the P. 
promelas tests (Section 3.3.1.5). The 10 µg/L copper addition was also shown to be insufficient to ameliorate 

microbial responses in some test waters in the fathead minnow supplemental testing conducted over the past two 

years. At this preliminary stage, it is not known whether additional copper would assist in improving test 

responses for rainbow trout early life stage endpoints, or whether higher copper exposure may result in 

toxicological effects, but additional research into this issue is recommended in 2018. 

Overall, preliminary findings from the copper-treated tests indicate that effects on O. mykiss survival and viability 

may be related to microbial effects and not a toxicological effect from water quality. This interpretation is based on 

the following: 

 High degree of inter-replicate variability was observed in Q4 tests conducted with reference and test site 

waters. If effects were related to a contaminant, then observed responses would be expected to be similar 

across replicates, and across different batches of tests with similar water quality. 

 Responses were similarly large across all stations in Q4, even though stations have different water quality 

profiles.  

 At least one replicate in all seven test waters in Q4 performed well (i.e., survival close to 100%; 

Figure 3.3-17), a pattern that is not expected if a chemical toxicant was the driver for the responses 

 Reference performance dropped between Q2 and Q4.  
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Table 3.3-3: Summary of Untreated and Copper-Treated Tests with O. mykiss (a) 

Sample ID 
Raw (Mean ± SD) Control Normalized (Mean ± SD) 

% Survival % Viability Length (mm) Weight (mg) Survival Viability Length Weight 

Q2 Untreated 

Laboratory Control 77.8 ± 9.6 69.2 ± 9.8 18.5 ± 0.6 76.5 ± 4.5 100 ± 12 100 ± 14 100 ± 3 100 ± 6 

Fording River reference 74.8 ± 13 67 ± 8.1 18 ± 0.7 74.4 ± 6.4 96 ± 17 97 ± 12 97 ± 4 97 ± 8 

FR_FRCP1 67.2 ± 17 59.6 ± 13 18 ± 0.5 81.3 ± 9.2 86 ± 22 86 ± 19 97 ± 3 106 ± 12 

GH_FR1 71.3 ± 9.4§ 64 ± 11.5  18 ± 0.8 77.3 ± 6.2 92 ± 12 93 ± 17 97 ± 4 101 ± 8 

CM_MC2 75.5 ± 7.1 65.5 ± 11.3 19.4 ± 0.5 87.9 ± 5.5 97 ± 9 95 ± 16 105 ± 3 115 ± 7 

Q2 Cu-Treated 

Laboratory Control + 10 µg/L Cu 82 ± 5.5 69.6 ± 13 18.8 ± 0.6 78.1 ± 4.5 100 ± 7 100 ± 19 100 ± 3 100 ± 6 

Fording River reference + 10 µg/L Cu 82.1 ± 4.6 74.2 ± 7.5 18.5 ± 0.4 78.5 ± 5.3 100 ± 6 107 ± 11 99 ± 2 101 ± 7 

FR_FRCP1 + 10 µg/L Cu 72.6 ± 4.6 67.2 ± 6 17.2 ± 0.9 76.5 ± 6.8 89 ± 6 96 ± 9 92 ± 5 98 ± 9 

GH_FR1 + 10 µg/L Cu 79.5 ± 7.6 72 ± 6.5 17.9 ± 0.4 79.8 ± 5.5 97 ± 9 103 ± 9 95 ± 2 102 ± 7 

CM_MC2 + 10 µg/L Cu 76.3 ± 14 67.1 ± 19 18.2 ± 1.1 82.4 ± 12 93 ± 17 96 ± 28 97 ± 6 105 ± 16 

Q4 Untreated 

Laboratory Control 89.2 ± 8.8 85.8 ± 9.2 18.3 ± 0.2 75.5 ± 6.4 100 ± 10 100 ± 11 100 ± 1 100 ± 8 

Fording River reference 45.2 ± 47 § 43.5 ± 47 § 17.5 ± 0.8 76.8 ± 0.5 51 ± 53 § 51 ± 55 § 95 ± 4 102 ± 1 

Michel Creek reference 32.6 ± 39 § 28.5 ± 35 § 18.3 ± 0.3 79.8 ± 11.2 37 ± 43 § 33 ± 40 § 100 ± 1 106 ± 15 

FR_FRCP1 20.8 ± 42 20.8 ± 42 18.5 ± 0 86.8 ± 0 23 ± 47 24 ± 49 101 ± 0 115 ± 0 

GH_FR1 21.7 ± 43.3 21.7 ± 43.3 17.9 ± 0 76.5 ± 0 24 ± 49 25 ± 50 98 ± 0 101 ± 0 

CM_MC2 8.3 ± 16.7 § 6.7 ± 13.3 § 18.1 ± 0 80 ± 0 9 ± 19 § 8 ± 16 § 99 ± 0 106 ± 0 

Q4 Cu-Treated 

Laboratory Control + 10 µg/L Cu 90.5 ± 14.5 86.4 ± 14.5 17.5 ± 0.5 73 ± 4.8 100 ± 16 100 ± 17 100 ± 3 100 ± 7 

Fording River reference + 10 µg/L Cu 71.3 ± 31 69.7 ± 32 17.6 ± 0.9 74 ± 5.8 79 ± 34 81 ± 37 101 ± 5 101 ± 8 

Michel Creek reference + 10 µg/L Cu 57.4 ± 46 54.9 ± 45 15.8 ± 1 66.9 ± 6.5 63 ± 51 64 ± 52 90 ± 6 92 ± 9 

FR_FRCP1 + 10 µg/L Cu 20.8 ± 39.5 16.7 ± 33.3 15.6 ± 0.9 74.2 ± 5.9 23 ± 44 19 ± 39 90 ± 5 102 ± 8 

GH_FR1 + 10 µg/L Cu 27.6 ± 40.6 26.8 ± 40.8 18.2 ± 1 82.2 ± 9.4 31 ± 45 31 ± 47 104 ± 6 112 ± 13 

CM_MC2 + 10 µg/L Cu 26.8 ± 46.9 26.8 ± 46.9 19.1 ± 0.6 84 ± 5.6 30 ± 52 31 ± 54 109 ± 3 115 ± 8 

Notes: 
(a) Results presented mean ± standard deviation (SD). 
µg/L = micrograms per litre; mg = milligrams; mm = millimetres;% = percent; ± = plus or minus. 
Screening: 
Value = result significantly lower than Fording River reference. 
Value = result significantly lower than Michel Creek reference. 
§ = Result was significantly lower than the corresponding 10 µg/L copper (Cu) treated sample. 



April 2018 (Updated July 2018)   

 

 

 
  53 

 

Figure 3.3-26: Individual replicate and mean results for O. mykiss survival in reference (Ref) and test site waters 
(untreated and copper-treated). 

 

Note: See Figure 2.3-2 for description of lines and symbols. a = mean response in untreated test was significantly lower than corresponding 
copper-treated sample. 

Figure 3.3-27: Individual replicate and mean results for O. mykiss viability in reference (Ref) and test site waters 
(untreated and copper-treated). 

 

Note: See Figure 2.3-2 for description of lines and symbols. a = mean response in untreated test was significantly lower than corresponding 
copper-treated sample. 
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Figure 3.3-28: Individual replicate and mean results for O. mykiss length in reference (Ref) and test site waters 
(untreated and copper-treated). 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-29: Individual replicate and mean results for O. mykiss weight in reference (Ref) and test site waters 

(untreated and copper-treated). 

 

Note: See Figure 2.3-2 for description of lines and symbols. 
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3.3.1.5  Pimephales promelas 
There was no evidence of adverse effects on hatch rate (Figure 3.3-30; Figure 3.3-31), survival (Figure 3.3-32; 

Figure 3.3-33), biomass (Figure 3.3-34; Figure 3.3-35), length (Figure 3.3-36; Figure 3.3-37), or development 

(Figure 3.3-38; Figure 3.3-39) except for the following: length in the Q1 CM_MC2 test, biomass in the Q2 

FR_FRCP1 test, and survival and biomass in the Q2 GH_FR1 test (Table 3.3-1; Table 3.3-2).  

In the Q1 CM_MC2 test and the Q2 FR_FRCP1 test, mean responses were within the local NR and the effect size 

was less than 20% compared to the mean response in batch-specific references (CM_MC2 = 11%; FR_FRCP1 = 

10%), indicating no adverse response. In the Q2 GH_FR1 test, survival was below the local and regional NRs 

whereas biomass was within the local and regional NRs. Compared to the mean response in batch-specific 

references, the effect size in this test was 35% for survival and 22% for biomass. The survival endpoint indicates 

a likely adverse response, whereas the biomass endpoint indicates a possible adverse response with elevated 

uncertainty.  

As noted in the laboratory report (Appendix B-2), the addition of 10 μg/L copper successfully curtailed fungal 
growth in the Q2 GH_FR1 test, with the exception of one replicate in which fungal growth was noted to be present 

in association with some individual mortalities. Survival in this replicate was 46.7%. In the other three replicates, 

survival was 66.7 ± 23.1%, which was still below reference performance (Appendix B-2). Similar to the Q2 

GH_FR1 test, in Q3 and Q4, 10 μg/L was insufficient to curtail microbial growth in some of the test site samples 

(Appendix B-3, B-4). When tests were repeated with 20 μg/L copper, responses in test site waters were 

statistically similar to reference waters.  

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

 No adverse response (11 of 12 tests). FR_FRCP1 (Q1 to Q4), GH_FR1 (Q1, Q3, Q4), CM_MC2 (Q1 to 

Q4). 

 Possible adverse response (0 of 12 tests): No tests were in this category.  

 Likely adverse response (1 of 12 tests): GH_FR1 (Q2).  

The concentration-response analysis for P. promelas survival and biomass is presented in Section 3.4.4. 
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Figure 3.3-30: Individual replicate and mean results for P. promelas hatch in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-31: Mean results for P. promelas hatch in reference and test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Figure 3.3-32: Individual replicate and mean results for P. promelas survival in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-33: Mean results for P. promelas survival in reference and test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Figure 3.3-34: Individual replicate and mean results for P. promelas biomass in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-35: Mean results for P. promelas biomass in reference and test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Figure 3.3-36: Individual replicate and mean results for P. promelas length in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-37: Mean results for P. promelas length in reference and test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Figure 3.3-38: Individual replicate and mean results for P. promelas normal development in reference (Ref) and test 
site waters. 

 

Note: See Figure 2.3-2 for description of lines and symbols. 

Figure 3.3-39: Mean results for P. promelas normal development in reference and test site waters. 

 

Note: See Figure 2.3-3 for description of lines and symbols. NRs were not calculated for this endpoint due to minimal variability in test 
response (Section 3.2.3). 
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3.3.2 By Test Site 

Results are summarized by test site in Figure 3.3-40 (FR_FRCP1), Figure 3.3-41 (GH_FR1), Figure 3.3-42 

(GH_ERC), Figure 3.3-43 (EV_HC1), Figure 3.3-44 (CM_MC2), Figure 3.3-45 (EV_MC2), and Figure 3.3-46 

(LC_LCDSSLCC). Results were as follows: 

 FR_FRCP1. No adverse responses were observed for most test endpoints (10 of 14). Likely adverse 

responses were observed in four of 14 endpoints: C. dubia reproduction (Q1 to Q4), H. azteca dry weight 

(Q1), and O. mykiss survival and viability (Q4). As discussed in Section 3.3.1.4, there was evidence of 

microbial effects on O. mykiss survival and viability in Q4. 

 GH_FR1. No adverse responses were observed for most test endpoints (9 of 14). Possible adverse 

responses were observed in two of 14 endpoints: C. dubia reproduction (Q3) and P. promelas biomass (Q2). 

Likely adverse responses were observed in three of 14 endpoints: O. mykiss survival and viability (Q4) and 

P. promelas survival (Q2). As discussed in Sections 3.3.1.4 and 3.3.1.5, there was evidence of microbial 

effects on these endpoints.  

 GH_ERC. No adverse responses were observed for most test endpoints (5 of 7). Possible adverse 

responses were observed in Q2 for O. mykiss survival and viability. Likely adverse responses were observed 

in Q4 for O. mykiss survival and viability. As discussed in Section 3.3.1.4, there was evidence of microbial 

effects on O. mykiss survival and viability in Q4. 

 EV_HC1. No adverse responses were observed for most test endpoints (4 of 7). Possible adverse response 

was observed in Q2 for C. dubia reproduction. Likely adverse responses were observed in Q4 for O. mykiss 

survival and viability. As discussed in Section 3.3.1.4, there was evidence of microbial effects on O. mykiss 

survival and viability in Q4. 

 CM_MC2. No adverse responses were observed for most test endpoints (9 of 14). Likely adverse responses 

were observed for five of 14 endpoints: C. dubia reproduction (Q1 to Q4), H. azteca survival (Q1 to Q3), H. 
azteca dry weight (Q1 to Q4), and O. mykiss survival and viability (Q4). As discussed in Section 3.3.1.4, 

there was evidence of microbial effects on O. mykiss survival and viability in Q4. 

 EV_MC2. No adverse responses were observed for most test endpoints (4 of 7). Possible adverse response 

was observed in Q1 for C. dubia reproduction. Likely adverse responses were observed in Q4 for O. mykiss 

survival and viability. As discussed in Section 3.3.1.4, there was evidence of microbial effects on O. mykiss 

survival and viability in Q4. 

 LC_LCDSSLCC. No adverse responses were observed for most test endpoints (4 of 7). Possible adverse 

response was observed in Q1 for C. dubia reproduction. Likely adverse responses were observed in Q4 for 

O. mykiss survival and viability. As discussed in Section 3.3.1.4, there was evidence of microbial effects on 

O. mykiss survival and viability in Q4. 
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Figure 3.3-40: Summary of test results by category at FR_FRCP1. 

 

Note: Test results are categorized in Section 3.3.1.  

Figure 3.3-41: Summary of test results by category at GH_FR1. 

 

Note: Test results are categorized in Section 3.3.1.  
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Figure 3.3-42: Summary of test results by category at GH_ERC. 

 

Note: Test results are categorized in Section 3.3.1.  

Figure 3.3-43: Summary of test results by category at EV_HC1. 

 

Note: Test results are categorized in Section 3.3.1.  
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Figure 3.3-44: Summary of test results by category at CM_MC2. 

 

Note: Test results are categorized in Section 3.3.1.  

Figure 3.3-45: Summary of test results by category at EV_MC2. 

 

Note: Test results are categorized in Section 3.3.1.  
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Figure 3.3-46: Summary of test results by category at LC_LCDSSLCC. 

 

Note: Test results are categorized in Section 3.3.1.  

3.4 Concentration-Response Analysis 

Concentration-response analysis was conducted for C. dubia reproduction, H. azteca growth and survival, 

O. mykiss survival and viability, and P. promelas survival and biomass. These are the test endpoints for which 

possible or likely toxicity responses were observed for one or more test site waters in 2017. The following 

appendices have supporting information for the analyses:  

 Appendix C provides water chemistry data screened against BC WQGs for all 2017 tests conducted with 

reference and test site waters. Sum of toxic units (∑TUs) and coefficient of variation for multi-week tests are 

also provided in this appendix.  

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

PCs and ∑TUs).  

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

 Appendix F provides Spearman rank order correlations.  

Results of the concentration-response analyses are provided in the following sections. 

3.4.1 Ceriodaphnia dubia Reproduction 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium; Figure 3.4-1), along with 18 
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9 The 18 parameters were DOC, total lithium, total nickel, nitrite, phosphorus, TDS, TKN, TOC, TSS, turbidity, total vanadium, ∑TUs 
(calculated using WQGs only and WQGs and EVWQP benchmarks), PC1 scores (combined dataset and 2017 dataset), PC2 scores 
(combined dataset and 2017 dataset), and PC3 score (combined dataset).  
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Figure 3.4-6; Table F-1). Although bromide had a statistically significant negative correlation, it was not included in 

graphical analysis because of low detection frequency10. The following PC scores had statistically significant 

negative Spearman rank correlations: 

 PC1 (combined dataset). This component accounted for 31.4% of the variance (Table E-1). PC1 had 

strong positive loadings for TDS, components of TDS (e.g., calcium), EVWQP parameters (sulphate, nitrate, 

selenium), and several metals (e.g., lithium, uranium, nickel).  

 PC2 (combined dataset). This component accounted for 15.7% of the variance (Table E-1). PC2 had 

strong positive loadings for several metals, including lead, iron, arsenic, aluminum, and copper.  

 PC3 (combined dataset). This component accounted for 11.1% of the variance (Table E-1). PC3 had 

strong positive loadings for total Kjeldahl nitrogen (TKN), manganese, and turbidity, and strong negative 

loadings for tin and vanadium.  

 PC1 (2017 only dataset). This component accounted for 35% of the variance (Table E-1). Similar to the 

combined dataset, PC1 for the 2017 dataset had strong positive loadings for TDS, components of TDS 

(e.g., calcium), EVWQP parameters (sulphate, nitrate, selenium), and several metals (e.g., lithium, uranium, 

nickel). 

 PC2 (2017 only dataset). This component accounted for 19.1% of the variance (Table E-1). Similar to the 

combined dataset, PC2 for the 2017 dataset had strong positive loadings for several metals, including lead, 

iron, vanadium, aluminum, and copper. 

Most of the evaluated parameters did not exhibit a consistent concentration-response relationship across all tests 

(Figure 3.4-1 to Figure 3.4-6). However, a few parameters exhibited a consistent relationship between exposure 

concentration and magnitude of adverse response; these included nickel, nitrite, ∑TUs (when calculated using BC 

WQGs and EVWQP benchmarks), and PC1 (using the combined dataset and 2017 only dataset). The potential 

for these variables to have explain observed effects is discussed below.  

In tests categorized as having a possible or likely adverse response, concentrations of most parameters were 

equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 

response (Table D-1), and/or were lower than the chronic BC WQG (Appendix C). Such parameters are not 

expected to contribute to toxicity in these tests. Parameters that were greater than concentrations in reference 

waters and/or test site waters with nonsignificant results, and that were greater than a chronic BC WQG (when 

such exists), were: 

 CM_MC2 (Q1 to Q4): The strongest evidence for causation was observed for nickel. Concentrations of 

bromide (Q4), cobalt (Q2), nickel, nitrite (Q3), strontium, TDS (Q1 and Q4), and several components related 

to TDS (e.g., sodium) were higher in these tests than reference waters and test site waters categorized as 

no adverse response. However, most of these parameters did not provide strong evidence for causation 

once available toxicity thresholds were considered. The bromide concentration in Q4 (0.065 mg/L) was more 

than two orders of magnitude lower than the reported no observable effects concentration of 7.8 mg/L for 

crustaceans (Flury and Papritz 1993), indicating that it is not likely contributing to toxicity. The cobalt 

concentrations in Q2 tests (5.2 to 5.6 µg/L) were below effect concentrations from Michel Creek TIE testing 

(IC25 >32.7 µg/L; Section 3.3.1.3), indicating that it is not likely contributing to toxicity. The nitrite 

                                                      

10 Of 39 samples, one had a detected concentration of boron (Table D-1). 
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concentration in Q3 (0.024 mg/L as nitrogen [N]; chloride of 1 mg/L) was below the chronic HC5 value 

(0.032 mg/L as N at chloride of 1 mg/L) developed by Costa and de Bruyn (2017) to assess potential chronic 

effects to aquatic life, indicating that it is not likely contributing to toxicity. Strontium concentrations in these 

tests (0.33 to 0.44 mg/L) were more than an order of magnitude lower than the reported IC20 of 11 mg/L for 

C. dubia (McPherson et al. 2014), indicating that it is not likely contributing to toxicity. TDS in Q1 and Q4 

(733 and 793 mg/L) was lower than the IC20 for TDS in alkalinity-supplemented Fording River water 

(1,322 mg/L) (Golder 2013), indicating that it is not likely contributing to toxicity. The nickel concentration in 

Q1 (24.8 µg/L), Q2 (23.8 µg/L in first test; 26.8 µg/L in second test), Q3 (29.2 µg/L), and Q4 (17.1 µg/L) were 

greater than the IC25 for nickel in Michel Creek water (10.8 µg/L; Section 3.3.1.3). With the exception of Q4, 

nickel concentrations were approximately equal to or greater than the IC50 for nickel in Michel Creek water 

(24.6 µg/L; Section 3.3.1.3). These results indicate that nickel likely contributed to observed responses in 

CM_MC2 tests.  

In addition to the parameters discussed above, the ∑TUs were also higher in these tests than in reference 

waters and/or test site waters categorized as no adverse response. However, the ∑TU values for CM_MC2 

tests were largely driven by the hazard quotient for nickel. For example, in the ∑TUs calculated using BC 

WQGs (except for nickel, for which 5 µg/L was used [Section 2.3.4]) and EVWQP benchmarks, the hazard 

quotient for nickel accounted for between 54% and 59% of the ∑TU value. These results indicate that the 

relationship between ∑TU and reduced reproduction in CM_MC2 tests is largely driven by nickel, which was 

identified above as the probable cause of adverse effects. If the hazard quotient for nickel were excluded 

from the calculation, then the ∑TUs for these tests would be within the range observed in reference waters 

and test sites categorized as no adverse response. This analysis indicates that mixture-related effects (as 

evaluated by ∑TUs) are not necessary to explain observed toxicity, and reinforces that nickel was the only 

parameter identified as having strong evidence for causing adverse responses in these tests. 

 FR_FRCP1 (Q1 and Q4): The evidence for this location was less strong and consistent relative to CM_MC2, 

but also identified nickel as a potential cause of the adverse response in these tests. Concentrations of 

lithium (Q1 only), selenium, sulphate, TDS, and components of TDS (e.g., calcium) were higher in these 

tests than reference waters and test site waters categorized as no adverse response11. However, most of 

these parameters did not provide strong evidence for causation once available toxicity thresholds were 

considered. The lithium concentration in the Q1 test (0.0564 mg/L) was lower than the reported IC25 of 

0.32 mg/L for C. dubia (Kszos et al. 2003)12, indicating that it is not likely contributing to toxicity. The 

selenium concentrations in these tests (149 µg/L in Q1 and 124 µg/L in Q4) were equal to or lower than the 

maximum concentration tested in a mixture toxicity study that resulted in no adverse effects (149 µg/L) 

(Golder 2013), indicating that it is not likely contributing to toxicity. The sulphate concentration in these tests 

(531 mg/L in Q1 and 510 mg/L in Q4) were lower than the IC20 value for sulphate in alkalinity-supplemented 

Fording River water (840 mg/L) (Golder 2013), indicating that it is not likely contributing to toxicity. TDS in 

these tests (1,140 mg/L in Q1 and 980 mg/L in Q4) were lower than the IC20 for TDS in alkalinity-

supplemented Fording River water (1,322 mg/L) (Golder 2013), indicating that it is not likely contributing to 

toxicity. 

                                                      

11 Water quality under winter low flow conditions at FR_FRCP1 is not representative of conditions in the upper Fording River to satisfy its 
primary intent which is to monitor and evaluate cumulative discharges from Fording River Operations in the receiving environment (Teck 
2018b).  

12 Sodium has been shown to ameliorate lithium toxicity (Kszos et al. 2003). The sodium concentration in the Q1 FR_FRCP1 test (2.3 mg/L) 
was similar to conditions in which the IC25 was derived (2.8 mg/L), making the effect concentration from Kszos et al. (2003) relevant to the 
FR_FRCP1 test.  
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Although nickel concentrations in these tests were below concentrations measured in reference tests and 

tests categorized as no adverse response, Figure 3.4-2 indicates that responses in Q1 and Q4 may be 

related to nickel. Concentrations of nickel in Q1 (10.2 µg/L) and Q4 (8.8 µg/L) were approximately equal to 

(Q1) or slightly below (Q4) the IC25 for nickel in Michel Creek water (10.8 µg/L). These results indicate that 

nickel may have contributed to observed responses. 

In addition to the parameters discussed above, the ∑TUs were also higher in these tests than in reference 

waters and/or test site waters categorized as no adverse response. However, the ∑TU values for these tests 

were largely driven by the hazard quotient for selenium and nickel. When calculated using BC WQGs and 

EVWQP benchmarks, the selenium hazard quotient accounted for 54% of the ∑TU value in Q1 and 55% of 

the ∑TU value in Q4. When calculated using BC WQGs only, the selenium hazard quotient accounted for 

86% of the ∑TU value in Q1 and Q4. For nickel, the hazard quotient accounted for 14% of the ∑TU value in 

Q1 and 15% of the ∑TU value in Q4 when using BC WQGs and EVWQP benchmarks. When using BC 

WQGs only, the nickel hazard quotient accounted for 2% in Q1 and 3% in Q4. These results indicate that the 

relationship between ∑TU values and reduced reproduction is largely driven by selenium (which was 

discussed above as not likely contributing to toxicity) and nickel (which was identified above as potentially 

contributing to toxicity). If the hazard quotients for selenium and nickel were excluded from the calculation, 

then the ∑TUs calculated using BC WQGs and EVWQP benchmarks for these tests would be within the 

range observed in reference waters and test sites categorized as no adverse response. This interpretation 

indicates that mixture-related effects (as evaluated by ∑TUs) are not contributing to toxicity. Overall, nickel 

was the only parameter identified as the potential cause of the adverse response in these tests. 

 FR_FRCP1 (Q2): Overall, no water quality parameter was identified as a potential cause of the observed 

response in this test. The concentration of vanadium was higher in this test than reference waters and test 

site waters categorized as no adverse response. However, given that the vanadium concentration in this test 

(3.2 µg/L) is below the federal water quality guideline of 120 µg/L (Environment Canada 2016), vanadium is 

not expected to have contributed to the observed response.  

In addition to vanadium, the ∑TUs were also higher in this test than in reference waters and/or test site 

waters categorized as no adverse response. However, the ∑TU value for this test was largely driven by the 

hazard quotient for selenium. When calculated using BC WQGs and EVWQP benchmarks, the selenium 

hazard quotient accounted for 32% of the ∑TU value. When calculated using BC WQGs only, the selenium 

hazard quotient accounted for 74% of the ∑TU value. These results indicate that the relationship between 

∑TU and reduced reproduction is largely driven by selenium, which is likely spurious—selenium is not likely 

contributing to toxicity given that the selenium concentration in this test (51 µg/L) was lower than the 

maximum concentration tested in a mixture toxicity study that resulted in no adverse effects (149 µg/L) 

(Golder 2013). If the hazard quotient for selenium were excluded from the calculation, then the ∑TUs 

calculated using BC WQGs and EVWQP benchmarks for this test would be within the range observed in 

reference waters and test sites categorized as no adverse response. This interpretation indicates that 

mixture-related effects (as evaluated by ∑TUs) are not contributing to toxicity.  

 FR_FRCP1 (Q3): Overall, no water quality parameter was identified as a potential cause of the observed 

response in this test. The concentration of TKN was higher than in both reference waters and test site waters 

categorized as no adverse response, but the magnitude of the difference was small (19%), indicating that it 

is not likely contributing to toxicity. In addition to TKN, the ∑TU calculated using BC WQGs only was higher 

in this test than in reference waters and/or test site waters categorized as no adverse response. However, 

the ∑TU value for this test was largely driven by the hazard quotient for selenium, which accounted for 84% 

of the ∑TU value. This indicates that the relationship between ∑TU and reduced reproduction is largely 
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driven by selenium, which is likely spurious given that the selenium concentration in this test (63 µg/L) was 

lower than the maximum concentration tested in a mixture toxicity study that resulted in no adverse effects 

(149 µg/L) (Golder 2013). When the hazard quotient for selenium is excluded from the calculation, the ∑TU 

for this test is within the range observed in reference waters and test sites categorized as no adverse 

response. This interpretation indicates that mixture-related effects (as evaluated by ∑TUs) are not 

contributing to toxicity.  

 EV_HC1 (Q2), EV_MC2 (Q1), GH_FR1 (Q3), and LC_LCDSSLCC (Q1): No water quality parameter was 

identified as a potential cause of the observed responses in these tests. Concentrations of all parameters in 

these tests were equal to or lower than concentrations in reference waters and/or test site waters 

categorized as no adverse response (Table D-1), and/or were lower than the chronic BC WQG 

(Appendix C).  
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Figure 3.4-1: Mean C. dubia reproduction versus concentrations of dissolved cadmium (top left), nitrate (top right), 
total selenium (bottom left), and sulphate (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-2: Mean C. dubia reproduction versus concentrations of dissolved organic carbon (top left), total lithium 
(top right), total nickel (bottom left), and nitrite (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description).  
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Figure 3.4-3: Mean C. dubia reproduction versus concentrations of phosphorus (top left), total dissolved solids (top 
right), total Kjeldahl nitrogen (bottom left), and total organic carbon (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-4: Mean C. dubia reproduction versus concentrations of total suspended solids (top left), turbidity (top 
right), and total vanadium (bottom left).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 

 

0

50

100

150

M
e
a
n
 C

. d
ub

ia
 R

e
p
ro

d
u
c
ti
o
n
 (

C
N

)

0

50

100

150

1 10

Total Suspended Solids (mg/L)

CM_MC2 (Q1)

EV_MC2 (Q1)

FR_FRCP1 (Q1)

LC_LCDSSLCC (Q1)

CM_MC2 (Q2)

EV_HC1 (Q2)

FR_FRCP1 (Q2)

CM_MC2 (Q2)

CM_MC2 (Q3)

FR_FRCP1 (Q3)

GH_FR1 (Q3)

FR_FRCP1 (Q4)

CM_MC2 (Q4)

0.1 1 10

Turbidity (NTU)

CM_MC2 (Q1)

EV_MC2 (Q1)

FR_FRCP1 (Q1)

LC_

LCDSSLCC (Q1)

CM_MC2 (Q2)

EV_HC1 (Q2)

FR_FRCP1 (Q2)

CM_MC2 (Q2)

CM_MC2 (Q3)

FR_FRCP1 (Q3)

GH_FR1 (Q3)

FR_FRCP1 (Q4)

CM_MC2 (Q4)

0.001

Total Vanadium (mg/L)

CM_MC2 (Q1)

EV_MC2 (Q1)

FR_FRCP1 (Q1)

LC_LCDSSLCC (Q1)

CM_MC2 (Q2)

EV_HC1 (Q2)

FR_FRCP1 (Q2)

CM_MC2 (Q2)

CM_MC2 (Q3)

FR_FRCP1 (Q3)

GH_FR1 (Q3)

FR_FRCP1 (Q4)

CM_MC2 (Q4)



April 2018 (Updated July 2018)   

 

 

 
  74 

 

Figure 3.4-5: Mean C. dubia reproduction versus sum of toxic units calculated using BC WQGs only (top left), sum of 
toxic units calculated using BC WQGs and EVWQP benchmarks (top right), PC1 using the 2017 dataset (bottom left), 

and PC2 using the 2017 dataset (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate 2017 tests, including reference waters (blue +), test site waters with mean 
results categorized as no adverse response (blue Δ), and test site waters with mean results categorized as possible or likely adverse 
response (green Δ). Test site waters categorized as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. 
Lines are regional normal range (dashed grey lines) (see Figure 2.3-3 for description).  
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Figure 3.4-6: Mean C. dubia reproduction versus PC1 (top left), PC2 (top right), and PC3 (bottom left) using the 
combined dataset.  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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3.4.2 Hyalella azteca 
Survival 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium; Figure 3.4-7) and five additional 

parameters were carried through to graphical analysis (Table F-2). The latter were parameters with statistically 

significant negative Spearman rank correlations (nitrite, total strontium, TDS, PC1 [combined dataset and 2017 

dataset]; Figure 3.4-8 and Figure 3.4-9) that did not screen out when compared to water quality guidelines. 

Although total tin had a significant negative correlation, it was not included in graphical analysis because of low 

detection frequency13. Although total nickel did not have a significant negative correlation, it was included in 

graphical analysis (Figure 3.4-9) because the TIE results identified nickel as a potential toxicant in quarterly tests 

with H. azteca (Section 3.2.3.3). 

The PC1 score for the combined dataset (which accounted for 35.7% of the variance) and 2017 only dataset 

(which accounted for 41.4% of the variance) had statistically significant negative Spearman rank correlations. 

Both PC1 scores had strong positive loadings for TDS, components of TDS (e.g., calcium), EVWQP parameters 

(sulphate, nitrate, selenium), and several metals (e.g., lithium, uranium, nickel). 

None of the evaluated parameters exhibited a consistent concentration-response relationship across all tests 

(Figure 3.4-7 to Figure 3.4-9). In tests categorized as having a possible or likely adverse response, concentrations 

of most parameters were equal to or lower than concentrations in reference waters and/or test site waters 

categorized as no adverse response (Table D-3), and/or were lower than the chronic BC WQG (Appendix C). 

Such parameters are not expected to contribute to toxicity in these tests. Parameters that were greater than 

concentrations in reference waters and/or test site waters with nonsignificant results, and that were greater than a 

chronic BC WQG (when such exists), were: 

 CM_MC2 (Q1, Q3): Similar to the findings for C. dubia reproduction, the strongest evidence for causation 

was observed for nickel. Concentrations of cobalt (Q1), nickel, strontium, and components related to TDS 

(e.g., sodium) were higher in these tests than reference waters and test site waters categorized as no 

adverse response. However, most of these parameters did not provide strong evidence for causation once 

available toxicity thresholds were considered. The cobalt concentration in Q1 (4.2 µg/L) was below the effect 

concentrations from Michel Creek TIE testing (IC25 >8 µg/L; Section 3.3.1.3), indicating that it is not likely 

contributing to toxicity. Strontium concentrations in these tests (0.45 mg/L in Q1 and 0.38 mg/L in Q3) were 

lower than the reported IC10 of 30.2 mg/L for H. azteca weight (McPherson et al. 2014), indicating that it is 

not likely a contributor to toxicity14. Although the strontium effect concentration is for weight, effects to 

survival would not be expected because MacPherson et al. (2014) compiled reported effect concentrations 

for the most sensitive endpoint. TDS is not expected to have contributed to toxicity in these tests because 

the concentrations (750 mg/L in Q1 and 627 mg/L in Q3) were lower than the no-observed effect 

concentration of ~1,700 mg/L in Fording River water (Annex F of Teck 2014). Nickel concentrations in these 

tests (33 µg/L in Q1 and 27 µg/L in Q3) were between concentrations in Michel Creek TIE testing with no 

effect on survival (20 µg/L) and a small effect on survival (approximately 10% at 40 µg/L), indicating that 

nickel may have contributed to the observed responses. Overall, nickel is the only constituent identified as 

potentially contributing to observed responses. Given that the magnitude of response in the Q1 (33%) and 

                                                      

13 Of 21 samples, one had a detected concentration of total tin (Table D-3). 

14 There is some uncertainty in this comparison because the IC10 of 30.2 mg/L is based on a 14-day test, whereas the CM_MC2 tests were 28 
days; however, this uncertainty is offset due to that measured concentrations were an order of magnitude below the IC10.  
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Q3 (100%) tests were higher than the magnitude of response observed in the 40 µg/L treatment 

(approximately 10%), additional constituents may have contributed to observed effects. 

 CM_MC2 (Q2): Overall, no water quality parameter was identified as a potential cause of the observed 

response in this test. Concentrations of cobalt, nickel, and tin in this test were higher than reference waters 

and test site waters categorized as no adverse response. The concentration of tin in this test (0.00013 mg/L) 

was higher than reference waters and test site waters with non-significant results, but this difference was 

small (7%), indicating that it is not likely contributing to toxicity. The concentration of cobalt in this test 

(3 µg/L) was below the effect concentrations from Michel Creek TIE testing (IC25 >8 µg/L), indicating that it is 

not likely contributing to toxicity. The concentration of nickel in this test (20 µg/L) was equal to concentrations 

from Michel Creek TIE testing that did not affect survival, indicating that it is not likely contributing to toxicity.  
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Figure 3.4-7: Mean H. azteca survival versus concentrations of dissolved cadmium (top left), nitrate (top right), total 
selenium (bottom left), and sulphate (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-8: Mean H. azteca survival versus concentrations of nitrite (top left), total strontium (top right), total 
dissolved solids (bottom left), and PC1 for the combined dataset (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-9: Mean H. azteca survival versus concentration of total nickel (left) and PC1 for the 2017 dataset (right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017 and test site waters with mean results 
categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized as 
possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) (see 
Figure 2.3-3 for description).  
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The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium; Figure 3.4-10) and ten 

additional parameters were carried through to graphical analysis (Table F-2). The latter were parameters with 

statistically significant negative Spearman rank correlations (total cobalt, total lithium, total nickel, nitrite, total 

strontium, total uranium, TDS, TKN, and PC1 [combined dataset and 2017 dataset]; Figure 3.4-11 to 3.4-13) that 

did not screen out when compared to water quality guidelines. Although total tin had a significant negative 

correlation, it was not included in graphical analysis because of low detection frequency15.  

The PC1 score for the combined dataset (which accounted for 35.7% of the variance) and the PC1 score for the 

2017 only dataset (which accounted for 41.4% of the variance) had statistically significant negative Spearman 

rank correlations. PC1 scores had strong positive loadings for TDS, components of TDS (e.g., calcium), EVWQP 

parameters (sulphate, nitrate, selenium), and several metals (e.g., lithium, uranium, nickel). 

Most of the evaluated parameters did not exhibit a consistent concentration-response relationship across all tests 

(Figure 3.4-10 to Figure 3.4-13). Exceptions were cobalt, nickel, and strontium. The potential for these parameters 

to explain observed effects is discussed below.  

In tests categorized as having a possible or likely adverse response, concentrations of most parameters were 

equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 

                                                      

15 Of 21 samples, one had a detected concentration of total tin (Table D-3). 
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response (Table D-3), and/or were lower than the chronic BC WQG (Appendix C). Such parameters are not 

expected to contribute to toxicity in these tests. Parameters that were greater than concentrations in reference 

waters and/or test site waters with nonsignificant results, and that were greater than a chronic BC WQG (when 

such exists), were: 

 CM_MC2 (Q1 and Q3): Overall, nickel is the only constituent identified as contributing to observed 

responses in these tests. Concentrations of cobalt (Q1), nickel, strontium, and components related to TDS 

(e.g., sodium) were higher in these tests than reference waters and test site waters categorized as no 

adverse response. The cobalt concentration in Q1 (4.2 µg/L) was below effect concentrations from Michel 

Creek TIE testing (IC25 >8 µg/L Section 3.3.1.3), indicating that it is not likely contributing to toxicity. 

Strontium concentrations in these tests (0.45 mg/L in Q1 and 0.38 mg/L in Q3) were lower than the reported 

IC10 of 30.2 mg/L for H. azteca weight (McPherson et al. 2014), indicating that it is not likely a contributor to 

toxicity. TDS is not expected to have contributed to toxicity in these tests because the concentrations 

(750 mg/L in Q1 and 627 mg/L in Q3) were lower than the no-observed effect concentration of ~1,700 mg/L 

in Fording River water (Annex F of Teck 2014). The nickel concentrations in Q1 (33 µg/L) and Q3 (27 µg/L) 

were greater than the IC25 from Michel Creek TIE testing (22.4 µg/L; Section 3.3.1.3), indicating that nickel 

contributed to observed responses in these tests. Given that the magnitude of response in the Q1 (78% at 

33 µg/L) and Q3 (100% at 27 µg/L) tests were higher than the magnitude of response observed in TIE 

testing (approximately 50% at 40 µg/L), additional constituents may also have contributed to observed 

effects. 

 CM_MC2 (Q4): Overall, nickel is the only constituent identified as contributing to the observed response in 

this test. Concentrations of nickel, strontium, and components related to TDS (e.g., sodium) were higher in 

this test than reference waters and test site waters categorized as no adverse response. The strontium 

concentration in this test (0.41 mg/L) was lower than the reported IC10 of 30.2 mg/L for H. azteca weight 

(McPherson et al. 2014), indicating that it is not likely a contributor to toxicity. TDS is not expected to have 

contributed to toxicity in these tests because the concentration (744 mg/L) was lower than the no-observed 

effect concentration of ~1,700 mg/L in Fording River water (Annex F of Teck 2014). The nickel concentration 

(16 µg/L) was between the concentration with no effect on growth (10 µg/L) and the concentration with a low 

effect on growth (approximately 20% at 20 µg/L) from Michel Creek TIE testing, indicating that nickel may 

have contributed to observed responses in the Q4 test. Given that the magnitude of response in this test 

(44% at 16 µg/L) was two times higher than the magnitude of response observed in the TIE testing 

(approximately 20% effect at 20 µg/L), additional constituents may also have contributed to observed effects. 

 CM_MC2 (Q2): The strongest evidence for causation was found for nickel. Concentrations of nickel and tin 

in this test were higher than reference waters and test site waters categorized as no adverse response. The 

concentration of tin in this test (0.00013 mg/L) was higher than reference waters and test site waters with 

non-significant results, but this difference was small (7%), indicating that it is not likely contributing to toxicity. 

The concentration of nickel in this test (20 µg/L) was equal to the concentration in Michel Creek testing that 

resulted in approximately 20% reduction in weight. Given that the magnitude of response in this test (85% at 

20 µg/L) was four times higher than the magnitude of response observed in the TIE testing (approximately 

20% at 20 µg/L), additional constituents may have contributed to observed effects. 

 FR_FRCP1 (Q1). Overall, nitrate and selenium were the only parameters identified that may have 

contributed to the observed response in this test. Mixture-related effects, although not expected, could not 

be ruled out, based on the analysis summarized below. Concentrations of nitrate, selenium, and sulphate in 
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this test were greater than the lowest level 1 benchmark from the EVWQP (Table C-4).16 The nitrate 

concentration in this test (23 mg/L nitrate as nitrogen) was equal to the 14-day EC20 of 23 mg/L for H. azteca 

biomass in Fording River water (Annex F of Teck 2014), indicating that nitrate may have contributed to the 

observed response in this test. The selenium concentration in this test (190 µg/L) was higher than the 

maximum concentration tested in the Site Performance Objective (SPO) mixture study that resulted in no 

adverse effects (57 µg/L) (Golder 2016), so it cannot be ruled out that selenium may have also contributed to 

the observed response in this test. Other parameters exhibited much weaker evidence for potential 

causation:  

 Sulphate is not expected to have contributed to toxicity in this test because the test site concentration 

(680 mg/L) was lower than the no-observed effect concentration of 1,110 mg/L in Fording River water 

(Annex F of Teck 2014). 

 TDS and several parameters related to TDS (e.g., calcium) were higher in this test than concentrations 

in reference waters and/or test site waters categorized as no adverse response (Table D-3). TDS is not 

expected to have contributed to toxicity in this test because the test site concentration (1,330 mg/L) was 

lower than the no-observed effect concentration of ~1,700 mg/L in Fording River water (Annex F of Teck 

2014).  

 Lithium and uranium were higher in this test than concentrations in reference waters and/or test site 

waters categorized as no adverse response (Table D-3). Uranium is not expected to have contributed to 

toxicity in this test because the test site concentration (7 µg/L) was lower than the reported EC10 of 

12 µg/L (CCME 2011). The concentration of lithium in this test was greater than reference waters and/or 

test site waters with non-significant results. It could not be determined whether lithium contributed to the 

statistically significant response in this test. However, lithium is not normally considered to be a toxicant 

to aquatic life. There are no BC, CCME, or US EPA WQGs for the protection of aquatic life for lithium, 

and as of January 2018, the US EPA ECOTOX database does not have lithium toxicity data. Therefore, 

it is unlikely that lithium contributed to the observed response in this test.  

The ∑TUs were also higher in this test than in reference waters and/or test site waters categorized as no 

adverse response. However, the ∑TU values for this test were largely driven by the hazard quotient for 

selenium. When calculated using BC WQGs and EVWQP benchmarks, the selenium hazard quotient 

accounted for 59% of the ∑TU value. When calculated using BC WQGs only, the selenium hazard quotient 

accounted for 87% of the ∑TU value. These results indicate that the relationship between ∑TUs and reduced 

growth is largely driven by selenium. If the hazard quotient for selenium were excluded from the calculation, 

then the ∑TUs for this test would still be higher than the range observed in reference waters and test sites 

categorized as no adverse response. Mixture-related effects could not be ruled out for this test. Given that 

the magnitude of response in this test (34% at ∑TU of 17 when calculated using BC WQGs and EVWQP 

benchmarks) was two times lower than the magnitude of response observed in the Q1 CM_MC2 test (78% 

at ∑TU of 11 when calculated using BC WQGs and EVWQP benchmarks), mixture-related effects are not 

expected. 

                                                      

16 Water quality under winter low flow conditions at FR_FRCP1 is not representative of conditions in the upper Fording River to satisfy its 
primary intent which is to monitor and evaluate cumulative discharges from Fording River Operations in the receiving environment (Teck 
2018b).  
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Figure 3.4-10: Mean H. azteca dry weight versus concentrations of dissolved cadmium (top left), nitrate (top right), 
total selenium (bottom left), and sulphate (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-11: Mean H. azteca dry weight versus concentrations of total cobalt (top left), total lithium (top right), total 
nickel (bottom left), and nitrite (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description).  
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Figure 3.4-12: Mean H. azteca dry weight versus concentrations of total strontium (top left), total dissolved solids (top 
right), total Kjeldahl nitrogen (bottom left), and total uranium (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-13: Mean H. azteca dry weight versus PC1 for the combined dataset (left) and 2017 dataset (right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 

3.4.3 Oncorhynchus mykiss Survival and Viability  
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium) and five additional parameters 

were carried through to graphical analysis (Table F-3). The latter included parameters with statistically significant 

negative Spearman rank correlations (total lithium, total strontium, TDS, PC1 [combined dataset], and PC1 [2017 

dataset]) that did not screen out when compared to water quality guidelines were carried through to graphical 

analysis (Table F-3). Although bromide had a significant negative correlation, it was not included in graphical 

analysis because of low detection frequency17. Concentration-response plots for survival are plotted in Figure 3.4-

14 (Order constituents), Figure 3.4-15 (other parameters with significant correlations), and Figure 3.5-16 (PC1 

[both datasets]). Viability data are plotted in Figure 3.4-17 (Order constituents), Figure 3.4-18 (other parameters 

with significant correlations), and Figure 3.4-19 (PC1 [both datasets]).  

PC1 for the combined dataset accounted for 29.5% of the variance, whereas PC1 for the 2017 only dataset 

accounted for 36.1% of the variance (Table E-3). PC1 scores had strong positive loadings for TDS, components 

of TDS (e.g., calcium), EVWQP parameters (sulphate, nitrate, selenium), and several metals (e.g., lithium, 

uranium).  

                                                      

17 Of 19 samples, five had a detected concentration of boron (Table D-5). 
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Most of the evaluated parameters did not exhibit a consistent concentration-response relationship across all tests 

(Figure 3.4-14 to Figure 3.4-19). Exceptions were sulphate and TDS. The potential for these and other 

parameters to explain observed effects is discussed below.  

In tests categorized as having a possible or likely adverse response, concentrations of most parameters were 

equal to or lower than concentrations in reference waters and/or test site waters categorized as no adverse 

response (Table D-4), and/or were lower than the chronic BC WQG (Appendix C). Such parameters are not 

expected to contribute to toxicity in these tests. Parameters that were greater than concentrations in reference 

waters and/or test site waters with nonsignificant results, and that were greater than a chronic BC WQG (when 

such exists), were: 

 CM_MC2 (Q4): Overall, no parameter was identified as a potential cause of the observed response in this 

test. Concentrations of nickel, strontium, TDS, and several parameters related to TDS (e.g., magnesium) in 

this test were higher than reference waters and test site waters categorized as no adverse response. The 

nickel concentration in this test (17 µg/L) was more than an order of magnitude lower than the effect 

concentration estimated by European Union (EU 2008) of 767 µg/L for pH of 8.1, DOC of 1 mg/L, and 

hardness of 320 mg/L (i.e., conditions that would result in similar toxicity [pH and DOC] or higher toxicity 

[hardness] relative to CM_MC2 conditions). This indicates that nickel is not likely contributing to toxicity. The 

strontium concentration in this test (0.41 mg/L) was more than two orders of magnitude lower than the 

reported LC10 of 67 mg/L for O. mykiss (McPherson et al. 2014), indicating that it is not likely contributing to 

toxicity. The TDS concentration in this test (748 mg/L) was lower than the effect concentration reported in 

the Golder (2013) mixture toxicity study in Fording River water (923 mg/L), indicating that it is not likely 

contributing to toxicity.  

 EV_HC1 (Q4): Overall, no parameter was identified as a potential cause of the observed response in this 

test. The ∑TUs (calculated using BC WQGs) in this test was higher than in reference waters and/or test site 

waters categorized as no adverse response. However, this value was largely driven by the hazard quotient 

for selenium which accounted for 85% of the ∑TU value. These results indicate that the relationship between 

∑TU and reduced survival/viability is largely driven by selenium, which is not likely contributing to toxicity. 

When the ∑TU was calculated using BC WQGs and EVWQP benchmarks (i.e., using a site-specific 

selenium concentration in the calculation), the ∑TU was lower than test site waters categorized as no 

adverse response (Table D-4). This interpretation indicates that mixture-related effects (as evaluated by 

∑TUs) are not contributing to toxicity.  

 FR_FRCP1 (Q4): Evidence for potential causation was identified for major ions (i.e., components of TDS, 

including sulphate), although no individual parameter exhibited strong evidence. Concentrations of bromide, 

lithium, selenium, sulphate, TDS, and several other individual parameters related to TDS (e.g., calcium) in 

this test were higher than reference waters and test site waters categorized as no adverse response. 

Concentrations of sulphate (515 mg/L) and TDS (1,058 mg/L) in this test were approximately equal to 

(sulphate) or slightly greater than (TDS) concentrations reported in the Golder (2013) mixture toxicity study 

in Fording River water (sulphate IC20 = 530 mg/L; TDS IC20 = 923 mg/L), indicating that sulphate and TDS 

may have contributed to the adverse response in this test. Other exposure parameters exhibited weaker 

evidence for potential causation: 

 The bromide concentration in this test (0.29 mg/L) was more than an order of magnitude lower than the 

reported no observed effect concentration of 8 mg/L (Flury and Papritz 1993), indicating that it is not 

likely contributing to toxicity. 
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 The lithium concentration in this test (0.04 mg/L) was more than an order of magnitude lower than the 

reported no observed effect concentration of 1.1 mg/L (Emery et al. 1981), indicating that it is not likely 

contributing to toxicity. The concentration of selenium (129 µg/L) in this test was lower than the no effect 

concentration reported in the Golder (2013) mixture toxicity study in Fording River water (>139 µg/L). 

 The ∑TUs were also higher in this test than in reference waters and/or test site waters categorized as no 

adverse response. However, ∑TUs for this test were largely driven by the hazard quotient for selenium. 

When calculated using BC WQGs and EVWQP benchmarks, the selenium hazard quotient accounted 

for 57% of the ∑TU value. When calculated using BC WQGs only, the selenium hazard quotient 

accounted for 87% of the ∑TU value. These results indicate that the relationship between ∑TU and 

reduced survival/viability is largely driven by selenium, which was discussed above as not likely 

contributing to toxicity. If the hazard quotient for selenium were excluded from the calculation, then the 

∑TUs calculated using BC WQGs and EVWQP benchmarks for this test would be within the range 

observed in reference waters and test sites categorized as no adverse response. This interpretation 

indicates that mixture-related effects (as evaluated by ∑TUs) are not contributing to toxicity. 

 GH_ERC (Q2): Overall, TSS was the only parameter identified as the potential cause of the observed 

response in this test. Concentrations of chromium, iron, lead, phosphorus, TSS, and turbidity in this test 

were higher than reference waters and test site waters categorized as no adverse response, but 

comparisons to toxicity benchmarks did not support a conclusion of causation for most parameters. The TSS 

concentration in this test (104 mg/L) was greater than concentrations reported to reduce survival in rainbow 

trout eggs and larvae. BC MoE (1997) summarized effect concentrations from five studies with rainbow trout 

eggs and larvae; survival effect concentrations ranged from 6.6 mg/L (48-day test resulting in 40% mortality) 

to 101 mg/L (60-day test resulting in 98% mortality). Based on this comparison, TSS may have contributed 

to the observed response in this test. Other exposure parameters exhibited weaker evidence for potential 

causation: 

 The chromium concentration in this test (2.35 µg/L) was an order of magnitude lower than the reported 

60-day lowest observable effects concentration of 100 µg/L for hexavalent chromium (CCME 1999), 

indicating that it is not likely contributing to toxicity.  

 The concentration of iron was higher in this test than reference waters and test site waters categorized 

as no adverse response, but this difference was small (9%), indicating that it is not likely contributing to 

toxicity.  

 Phosphorus is a constituent that may result in ecological changes in the receiving environment under 

long-term discharge conditions, but is not expected to have direct aquatic toxicity. Therefore, phosphorus 

is not likely contributing to toxicity. 

 The lead concentration in this test (4.9 µg/L) was lower than the 19-month EC10 of 167 µg/L that was 

estimated by the lead biotic ligand model tool18, indicating that it is not likely contributing to toxicity. 

 GH_FR1 (Q4): Overall, no parameter was identified as a potential cause of the observed response in this 

test. Concentrations of selenium, TDS, and several parameters related to TDS (e.g., magnesium) in this test 

were higher than reference waters and test site waters categorized as no adverse response. Concentrations 

of selenium (63 µg/L) and TDS (672 mg/L) in this test were lower than the effect concentrations reported in 

                                                      

18 Available at: https://www.ila-lead.org/responsibility/lead-blm-tool 
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the Golder (2013) mixture toxicity study in Fording River water (selenium no observed effect concentration 

>139 µg/L; TDS = 923 mg/L), indicating that these parameters are not likely contributing to toxicity. In 

addition to the parameters discussed above, the ∑TU (calculated using BC WQGs) in this test was higher 

than in reference waters and/or test site waters categorized as no adverse response. However, ∑TU value 

was largely driven by the hazard quotient for selenium which accounted for 84%. These results indicate that 

the relationship between ∑TU and reduced survival/viability is largely driven by selenium, which is not likely 

contributing to toxicity. When the ∑TU was calculated using BC WQGs and EVWQP benchmarks (i.e., using 

a site-specific selenium concentration in the calculation), the ∑TU was lower than test site waters 

categorized as no adverse response (Table D-4). This interpretation indicates that mixture-related effects (as 

evaluated by ∑TUs) are not contributing to toxicity.  

 LC_LCDSSLCC (Q4): Overall, no parameter was identified as a potential cause of the observed response 

result in this test. Concentrations of lithium and TDS in this test were higher than reference waters and test 

site waters categorized as no adverse response. The lithium concentration in this test (0.041 mg/L) was 

more than an order of magnitude lower than the reported no observed effect concentration of 1.1 mg/L 

(Emery et al. 1981), indicating that it is not likely contributing to toxicity. The TDS concentration in this test 

(677 mg/L) was lower than the effect concentrations reported in the Golder (2013) mixture toxicity study in 

Fording River water (923 mg/L), indicating that it is not likely contributing to toxicity. In addition to the 

parameters discussed above, the ∑TU (calculated using BC WQGs) in this test was higher than in reference 

waters and/or test site waters categorized as no adverse response. However, ∑TU value was largely driven 

by the hazard quotient for selenium which accounted for 78%. These results indicate that the relationship 

between ∑TU and reduced survival/viability is largely driven by selenium, which is not likely contributing to 

toxicity. When the ∑TU was calculated using BC WQGs and EVWQP benchmarks (i.e., using a site-specific 

selenium concentration in the calculation), the ∑TU was lower than test site wasters categorized as no 

adverse response (Table D-4). This interpretation indicates that mixture-related effects (as evaluated by 

∑TUs) are not contributing to toxicity.  

 EV_MC2 (Q4) and GH_ERC (Q4): No water quality parameter was identified as a potential cause of the 

adverse responses in these tests. Concentrations of all parameters in these tests were equal to or lower 

than concentrations in reference waters and/or test site categorized as no adverse response (Table D-4), 

and/or were lower than the chronic BC WQG (Appendix C). No water quality parameter was identified as a 

potential cause of the adverse responses in these tests. 
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Figure 3.4-14: Mean O. mykiss survival versus concentrations of dissolved cadmium (top left), nitrate (top right), total 
selenium (bottom left), and sulphate (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-15: Mean O. mykiss survival versus concentrations of total lithium (top left), total dissolved solids (top 
right), and total strontium (bottom left).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-16: Mean O. mykiss survival versus PC1 of the combined dataset (left) and PC1 of the 2017 only dataset 
(right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-17: Mean O. mykiss viability versus concentrations of dissolved cadmium (top left), nitrate (top right), total 
selenium (bottom left), and sulphate (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-18: Mean O. mykiss viability versus concentrations of total lithium (top left), total strontium (top right), and 
total dissolved solids (bottom left).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-19: Mean O. mykiss viability versus PC1 for the combined dataset (left) and 2017 dataset (right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 

3.4.4 Pimephales promelas Survival and Biomass 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium) and two additional parameters 

were carried through to graphical analysis (Table F-4). The latter included parameters with statistically significant 

negative Spearman rank correlations (TDS for survival and PC4 [combined dataset] for biomass) that did not 

screen out when compared to water quality guidelines. Although bromide and titanium had significant negative 

correlations, they were not included in graphical analysis because of low detection frequency19. PC4 (combined 

dataset), which was the only PC with significant correlations, accounted for 7.7% of the variance, had strong 

positive loadings for iron and silver, and had strong negative loadings for ammonia and cobalt (Table E-4).  

Concentration-response data for survival are plotted in Figure 3.4-20 (Order constituents) and Figure 3.4-21 

(TDS). Biomass data are plotted in Figure 3.4-22 (Order constituents) and Figure 3.4-23 (PC4 [combined dataset 

only]). None of the evaluated parameters exhibited a consistent concentration-response relationship across all 

tests.  

In the Q2 GH_FR1 test (i.e., the only test identified as having a possible or likely response), concentrations of 

most parameters were equal to or lower than concentrations in reference waters and/or test site waters 

categorized as no adverse response (Table D-5), and/or were lower than the chronic BC WQG (Table C-5). Such 

parameters are not expected to contribute to toxicity in these tests. Overall, no water quality parameter was 

                                                      

19 Of 21 samples, four had detected concentrations of boron and zero had detected concentrations of titanium (Table D-5). 
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identified as a potential cause of the observed response in this test. As discussed in Section 3.3.1.5, there was 

evidence of microbial effects in this test.  

Parameters that were greater than concentrations in reference waters and/or test site waters categorized as no 

adverse response were TOC, turbidity, and vanadium. TOC is considered a toxicity-modifying factor rather than a 

toxicant, indicating that it is not likely contributing to toxicity. The vanadium concentration in this test (1.7 µg/L) 

was more than two orders of magnitude lower than the reported lowest observed effect concentration of 480 µg/L 

for growth (Environment Canada 2016), indicating that it is not likely contributing to toxicity. Turbidity in this test 

(16.4 Nephelometric Turbidity Units) was approximately 33% higher than tests with reference waters and/or test 

site waters categorized as no adverse response. However, TSS, which is correlated with turbidity and used to 

evaluate effects of suspended materials in the BC MoE (1997) guideline, was lower in this test (22.1 mg/L) 

relative to the Q2 2017 test with the Elk River reference (24.3 mg/L).  
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Figure 3.4-20: Mean P. promelas survival versus concentrations of dissolved cadmium (top left), nitrate (top right), 
total selenium (bottom left), and sulphate (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-21: Mean P. promelas survival versus concentrations of total dissolved solids.  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-22: Mean P. promelas biomass versus concentrations of dissolved cadmium (top left), nitrate (top right), 
total selenium (bottom left), and sulphate (bottom right).  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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Figure 3.4-23: Mean P. promelas biomass versus PC4 for the combined dataset.  

 

Note: Responses are control normalized (CN). Symbols indicate reference waters (blue × = 2015 and 2016; blue + = 2017), test site waters 
with mean results categorized as no adverse response (blue ○ = 2015 and 2016; blue Δ = 2017), and test site waters with mean 
results categorized as possible or likely adverse response (green ○ = 2015 and 2016; green Δ = 2017). Test site waters categorized 
as possible or likely in 2017 (green Δ) are labelled with the test site and quarter. Lines are regional normal range (dashed grey lines) 
(see Figure 2.3-3 for description). 
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conclusions) as “no”, “possible”, or “likely” adverse response have changed over time, these graphics are 

intended to represent a coarse-level inter-annual comparison20.  

Mean results are plotted in the following figures: 

 C. dubia survival (Figures 3.5-1 to 3.5-2) and reproduction (Figures 3.5-3 to 3.5-4) 

 P. subcapitata cell yield (Figures 3.5-5 to 3.5-6) 

 H. azteca survival (Figure 3.5-7) and dry weight (Figure 3.5-8) 

 O. mykiss survival (Figures 3.5-9 to 3.5-10), viability (Figures 3.5-11 to 3.5-12), length (Figures 3.5-13 to 3.5-

14), and weight (Figures 3.5-15 to 3.5-16) 

 P. promelas hatch (Figure 3.5-17), survival (Figure 3.5-18), biomass (Figure 3.5-19), length (Figure 3.5-20), 

and development (Figure 3.5-21) 

The following sections compare 2017 test results to previous years (i.e., 2015 and 2016) for each test site.  

Figure 3.5-1: Mean results for C. dubia survival in the Fording River reference and its paired test site waters between 
(left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

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

                                                      

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

 

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

Figure 3.5-3: Mean results for C. dubia reproduction in the Fording River reference and its paired test site waters 
between (left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3).  
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Figure 3.5-4: Mean results for C. dubia reproduction in the Elk River and Michel Creek references and their paired test 
site waters (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

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

Figure 3.5-5: Mean results for P. subcapitata cell yield in the Fording River reference and its paired test site waters 
between (left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right 
panel). 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3).  
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Figure 3.5-6: Mean results for P. subcapitata cell yield in the Elk River and Michel Creek references and their paired 
test site waters (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

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

Figure 3.5-7: Mean results for H. azteca survival in the Fording River reference and its paired test site waters between 
(left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3).  
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Figure 3.5-8: Mean results for H. azteca dry weight in the Fording River reference and its paired test site waters 
between (left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

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

 

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

 

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

 

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

Figure 3.5-11: Mean results for O. mykiss viability in the Fording River reference and its paired test site waters 
between (left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

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

 

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

Figure 3.5-13: Mean results for O. mykiss length in the Fording River reference and its paired test site waters between 
(left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

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

 

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

Figure 3.5-15: Mean results for O. mykiss weight in the Fording River reference and its paired test site waters between 
(left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3).  
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Figure 3.5-16: Mean results for O. mykiss weight in the Elk River and Michel Creek references and their paired test 
site waters (left panel). Regional and local normal ranges (2.5th to 97.5th percentile) are shown as bars (right panel). 

 

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

Figure 3.5-17: Mean results for P. promelas hatch in the Fording River reference and its paired test site waters 
between (left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right 
panel). 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3).  
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Figure 3.5-18: Mean results for P. promelas survival in the Fording River reference and its paired test site waters 
between (left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

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

Figure 3.5-19: Mean results for P. promelas biomass in the Fording River reference and its paired test site waters 
between (left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right 
panel). 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Fording (Section 2.3.3). 
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Figure 3.5-20: Mean results for P. promelas length in the Fording River reference and its paired test site waters 
between (left panel). Regional and Fording River normal ranges (2.5th to 97.5th percentile) are shown as bars (right 

panel). 

 

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

Figure 3.5-21: Mean results for P. promelas development in the Fording River reference and its paired test site waters 

between. 

 

Note:See Figure 2.3-3 for description of lines and symbols. Test sites were compared to the local NR for the Elk (Section 2.3.3). NRs were not 
calculated for this endpoint due to minimal variability in test response (Section 3.2.3). 
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3.5.1 FR_FRCP1 

Results for FR_FRCP1 in 2015, 2016, and 2017 are summarized in Figure 3.5-22. An overview of the results is 

provided below: 

 C. dubia. There was no adverse response on survival in any test in any year (Figure 3.5-1). Mean 

reproduction was generally below the local and regional NRs (Figure 3.5-3), with mean responses near 60% 

in most tests. These results have been confirmed over multiple sampling years. Several parameters have 

been identified as potentially contributing to observed response, including nickel (Q1 and Q4 2017), nitrate 

(Q1 2015, Q1 to Q4 2016), and sulphate/TDS (Q1 2015; Q1 2016) were identified. Although not expected, 

selenium could not be ruled out as a potential contributor.  

 P. subcapitata. Mean cell yield was within the local and regional NRs in most quarterly tests (Figure 3.5-5). 

There is a trend towards fewer and smaller responses over time. No water quality parameter was identified 

as potentially contributing to observed responses. 

 H. azteca. There was no adverse response on survival in any test in any year (Figure 3.5-7). Mean dry 

weight was generally within the local and regional NRs (Figure 3.5-8). Nitrate was identified as potentially 

contributing to observed responses in Q1 2016 and Q1 2017. Although not expected, selenium could not be 

ruled out as a potential contributor. 

 O. mykiss. Mean length and weight were within the local and regional NRs (Figure 3.5-13; Figure 3.5-15). 

Mean survival and viability were below the local NR in approximately half of the tests, and below the regional 

NR in Q4 2017 (Figure 3.5-9; Figure 3.5-11). Sulphate and TDS were identified as potentially contributing to 

observed responses in Q4 2017. No water quality parameter was identified as potentially contributing to 

observed responses in other tests. Responses observed in 2017 were consistent with effects caused by 

microbial growth (Section 3.3.1.4). 

 P. promelas. There were no adverse responses on P. promelas endpoints (Figures 3.5-17 to 3.5-21). Mean 

responses were consistent over time and generally within the regional and local NRs.  

Figure 3.5-22: Summary of test results by category at FR_FRCP1. 

  

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), and 2017 tests in Section 3.3.1.   
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3.5.2 GH_FR1 

Results for GH_FR1 in 2015, 2016, and 2017 are summarized in Figure 3.5-23. An overview of the results is 

provided below: 

 C. dubia. There was no adverse response on survival in any test in any year (Figure 3.5-1). Mean 

reproduction was generally within the local and regional NRs (Figure 3.5-3). Nitrate was identified as 

potentially contributing to the observed response in Q2 2016. No water quality parameter was identified as 

potentially contributing to observed responses in other tests. 

 P. subcapitata. Mean cell yield was within the local and regional NRs (Figure 3.5-5). There is a trend 

towards fewer responses over time. No water quality parameter was identified as potentially contributing to 

observed responses in other tests. 

 H. azteca. There was no adverse response on survival in any test in any year (Figure 3.5-7). Mean dry 

weight was generally within the local and regional NRs (Figure 3.5-8). No water quality parameter was 

identified as potentially contributing to observed responses. 

 O. mykiss. Mean length and weight were generally within the local and regional NRs (Figure 3.5-13; 

Figure 3.5-15). Mean survival and viability were within the local NRs in most tests, but were below the local 

NR in one test (Q4 2016) and below the regional NR in one test (Q4 2017) (Figure 3.5-9; Figure 3.5-11). No 

water quality parameter was identified as potentially contributing to observed responses. Responses 

observed in 2017 were consistent with effects caused by microbial growth (Section 3.3.1.4). 

 P. promelas. Mean responses were consistent over time and generally within the regional and local NRs, 

except for reduced survival and biomass and Q2 2017 (Figures 3.5-17 to 3.5-21). No water quality 

parameter was identified as potentially contributing to observed responses. Responses observed in 2017 

may have been related to naturally-occurring microbes (Section 3.3.1.5). 

Figure 3.5-23: Summary of test results by category at GH_FR1. 

  

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), and 2017 tests in Section 3.3.1.  
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3.5.3 GH_ERC 

Results for GH_ERC in 2015, 2016, and 2017 are summarized in Figure 3.5-24. An overview of the results is 

provided below: 

 C. dubia. There was no adverse response on survival or reproduction in any test in any year (Figure 3.5-2; 

Figure 3.5-4), except for reproduction in Q2 2016. Mean reproduction was within the local and regional NRs. 

No water quality parameter was identified as potentially contributing to observed responses.  

 P. subcapitata. There was no adverse response on cell yield in any test in any year (Figure 3.5-6). Mean 

cell yield was within the local and regional NRs.  

 O. mykiss. Mean length and weight were generally within the local and regional NRs (Figure 3.5-14; 

Figure 3.5-16). Mean survival and viability were within the local and regional NRs, except for Q4 2017 

(Figure 3.5-10; Figure 3.5-12). TSS was identified as potentially contributing to observed responses in Q2 

2017. No water quality parameter was identified as potentially contributing to observed responses in other 

tests. Responses observed in 2017 were consistent with effects caused by microbial growth 

(Section 3.3.1.4). 

Figure 3.5-24: Summary of test results by category at GH_ERC. 

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), and 2017 tests in Section 3.3.1.   
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3.5.4 EV_HC1 

Results for EV_HC1 in 2015, 2016, and 2017 are summarized in Figure 3.5-25. An overview of the results is 

provided below: 

 C. dubia. There was no adverse response on survival or reproduction in any test in any year (Figure 3.5-2; 

Figure 3.5-4), except for reproduction in Q2 2016 and Q2 2017. Mean reproduction was generally within the 

local and regional NRs. No water quality parameter was identified as potentially contributing to observed 

responses. 

 P. subcapitata. Mean cell yield was generally within the local and regional NRs (Figure 3.5-6), except for Q1 

2015. No water quality parameter was identified as potentially contributing to observed responses.  

 O. mykiss. Mean length and weight were generally within the local and regional NRs (Figure 3.5-14; 

Figure 3.5-16). Mean survival and viability were within the local and regional NRs, except for Q4 2017 

(Figure 3.5-10; Figure 3.5-12). No water quality parameter was identified as potentially contributing to 

observed responses. Responses observed in 2017 were consistent with effects caused by microbial growth 

(Section 3.3.1.4). 

Figure 3.5-25: Summary of test results by category at EV_HC1. 

  

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), and 2017 tests in Section 3.3.1.  
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3.5.5 CM_MC2 

Results for CM_MC2 in 2015, 2016, and 2017 are summarized in Figure 3.5-26. An overview of the results is 

provided below: 

 C. dubia. There was no adverse response on survival in any test in any year (Figure 3.5-2). Mean 

reproduction was generally below the local and regional NRs (Figure 3.5-4). There is a trend towards more 

and larger responses over time. Nickel was identified as potentially contributing to observed responses in 

2017 tests. The trend in responses corresponds with an increase in aqueous nickel concentrations from 

2015 (generally ranged from 5 to 15 µg/L) to 2017 (generally ranged from 10 to 45 µg/L). 

 P. subcapitata. Mean cell yield was within the local and regional NRs (Figure 3.5-6). TSS was identified as 

potentially contributing to the observed response in Q2 2015. No water quality parameter was identified as 

potentially contributing to observed responses in other tests.  

 H. azteca. Mean survival was generally within the local and regional NRs, except for Q1 to Q3 2017 

(Figure 3.5-7). Mean dry weight was below the local and regional NRs in approximately half of the tests 

(Figure 3.5-8). There is a trend towards more and larger responses over time. Nickel was identified as 

potentially contributing to observed responses. As discussed above for C. dubia, the trend in responses 

corresponds with an increase in aqueous nickel concentrations from 2015 to 2017. 

 O. mykiss. Mean length and weight were generally within the local and regional NRs (Figure 3.5-14; 

Figure 3.5-16). Mean survival and viability were within the local and regional NRs, except for Q4 2017 

(Figure 3.5-10; Figure 3.5-12). No water quality parameter was identified as potentially contributing to 

observed responses. Responses observed in 2017 were consistent with effects caused by microbial growth 

(Section 3.3.1.4). 

 P. promelas. There was no adverse response on P. promelas endpoints (Figures 3.5-17 to 3.5-21), except 

for hatch in Q3 2016. Mean responses were consistent over time and generally within the regional and local 

NRs. No water quality parameter was identified as potentially contributing to observed response in Q3 2016. 

Figure 3.5-26: Summary of test results by category at CM_MC2. 

  

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), and 2017 tests in Section 3.3.1 
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3.5.6 EV_MC2 

Results for EV_MC2 in 2015, 2016, and 2017 are summarized in Figure 3.5-27. An overview of the results is 

provided below: 

 C. dubia. There was no adverse response on survival in any test in any year (Figure 3.5-2). Mean 

reproduction was generally within the local and regional NRs (Figure 3.5-4). Turbidity was identified as 

potentially contributing to observed responses in Q2 2016. No water quality parameter was identified as 

potentially contributing to observed responses in other tests. 

 P. subcapitata. Mean cell yield was generally within the local and regional NRs (Figure 3.5-6). No water 

quality parameter was identified as potentially contributing to observed responses.  

 O. mykiss. Mean length and weight were generally within the local and regional NRs (Figure 3.5-14; 

Figure 3.5-16). Mean survival and viability were within the local and regional NRs, except for Q4 2017 

(Figure 3.5-10; Figure 3.5-12). No water quality parameter was identified as potentially contributing to 

observed responses. Responses observed in 2017 were consistent with effects caused by microbial growth 

(Section 3.3.1.4). 

Figure 3.5-27: Summary of test results by category at EV_MC2. 

  

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), and 2017 tests in Section 3.3.1.  
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3.5.7 LC_LCDSSLCC 

Results for LC_LCDSSLCC in 2015, 2016, and 2017 are summarized in Figure 3.5-28. An overview of the results 

is provided below: 

 C. dubia. There was no adverse response on survival in any test in any year (Figure 3.5-1). Mean 

reproduction was generally within the local and regional NRs (Figure 3.5-3). Nitrate was identified as 

potentially contributing to the observed response in Q2 2016. No water quality parameter was identified as 

potentially contributing to observed responses in other tests. 

 P. subcapitata. Mean cell yield was within the local and regional NRs (Figure 3.5-5), except for Q2 2015 

and Q2 2016. There is a trend towards fewer responses over time. No water quality parameter was identified 

as potentially contributing to observed responses. 

 O. mykiss. Mean length and weight were generally within the local and regional NRs (Figure 3.5-13; 

Figure 3.5-15). Mean survival and viability were within the local NR in most tests, but were below the local 

NR in one test (Q4 2016) and below the regional NR in one test (Q4 2017) (Figure 3.5-9; Figure 3.5-11). No 

water quality parameter was identified as potentially contributing to observed responses. Responses 

observed in 2017 were consistent with effects caused by microbial growth (Section 3.3.1.4). 

Figure 3.5-28: Summary of test results by category at LC_LCDSSLCC. 

  

Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), and 2017 tests in Section 3.3.1.  

 

  

Development
Length

Biomass
Survival

Hatch
Weight
Length

Viability
Survival

Dry Weight
Survival

Cell yield
Reproduction

Survival

No Possible Likely Significant (No Category)

P. subcapitata

C. dubia

H. azteca

O. mykiss

P. promelas

Q1 Q2 Q3 Q4
2015

Q1 Q2 Q3 Q4
2016

Q1 Q2 Q3 Q4
2017

Not tested

Not tested



April 2018 (Updated July 2018)   

 

 

 
  119 

 

4.0 SUMMARY 

A summary of the 2017 results is provided below (Section 4.1), followed by a summary of the comparison of 2017 

results to previous years (Section 4.2).  

4.1 2017 Results 

C. dubia 
A total of 39 tests were conducted with C. dubia in 2017, including 10 tests with reference waters and 29 tests 

with waters collected from test sites. There was no evidence of statistically significant adverse effects on mean 

C. dubia survival in any test.  

Reproduction was significantly reduced relative to one or more references in 16 of 29 tests, including four 

FR_FRCP1 tests (Q1 to Q4), two GH_FR1 tests (Q2, Q3), three EV_MC2 tests (Q1, Q2, Q3), one EV_HC1 test 

(Q2), five CM_MC2 tests (Q1 to Q4; two tests were conducted in Q2), and one LC_LCDSSLCC test (Q1). 

Approximately half (16 of 29) of the tests were categorized as no adverse response, including three tests with 

significant results (EV_MC2 [Q2, Q3]; GH_FR1 [Q2]). Five of 29 tests were categorized as a possible adverse 

response (EV_MC2 [Q1], LC_LCDSSLCC [Q1], EV_HC1 [Q2], CM_MC2 [Q2; second test], GH_FR1 [Q3]). Eight 

of 29 tests were categorized as a likely adverse response (FR_FRCP1 [Q1 to Q4] and CM_MC2 [Q1 to Q4; first 

Q2 test]).  

In six of the 13 tests categorized as possible or likely, no water quality parameter was identified as a potential 

cause of the adverse response. However, in all of the CM_MC2 tests (Q1 to Q4) and two of the FR_FRCP1 tests 

(Q1 and Q4), nickel was the only parameter identified as potentially contributing to observed responses. The 

evidence for nickel toxicity as the primary explanatory factor was stronger for CM_MC2 relative to FR_FRCP1, 

and was supported by the results of a preliminary TIE conducted with a subset of CM_MC2 samples in 2017.  

P. subcapitata 
A total of 39 tests were conducted with P. subcapitata in 2017, including 10 tests with reference waters and 29 

tests with waters collected from test sites. Cell yield was significantly reduced relative to one or more references 

in six of 29 tests, including two FR_FRCP1 tests (Q3, Q4), three CM_MC2 tests (Q2 [both tests], Q3), and one 

LC_LCDSSLCC test (Q2). All of the tests were categorized as no adverse response, including the six tests listed 

in the previous sentence. These findings support the findings from previous work that although P. subcapitata 

yields variable results, the test does not appear to be sensitive to mine-related influence relative to crustacean 

and salmonid chronic test endpoints.  

H. azteca 
A total of 21 tests were conducted with H. azteca in 2017, including nine tests with reference waters and 12 tests 

with waters collected from test sites.  

Survival was significantly reduced in three of 12 tests (CM_MC2 [Q1, Q2, Q3]). These three tests were 

categorized as a likely adverse response. The remaining nine of 12 tests were categorized as no adverse 

response. Dry weight was significantly reduced in six of 12 tests, including two FR_FRCP1 tests (Q1, Q2) and 

four CM_MC2 tests (Q1 to Q4). Seven of 12 tests were categorized as no adverse response, including one test 

with a significant result (Q2 FR_FRCP1). The remaining five of 12 tests were categorized as a likely adverse 

response.  

In three of five tests categorized as possible or likely, nickel was identified as potentially contributing to observed 

responses (CM_MC2 [Q1, Q3, Q4]). The evidence for nickel toxicity as the primary explanatory factor was weaker 

than that documented above for C. dubia, but matches the observation from published literature that crustacean 
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taxa are sensitive to bioavailable nickel in laboratory toxicity tests. In the Q1 FR_FRCP1 test, nitrate was 

identified as potentially contributing to the observed response. Although not expected, selenium could not be ruled 

out as potentially contributing to the observed response in the FR_FRCP1 test. In the Q2 CM_MC2 test, no water 

quality parameter was identified as a potential cause of the adverse response.  

O. mykiss 
A total of 19 tests were conducted with O. mykiss in 2017, including two Q2 tests and three Q4 tests with 

reference waters and seven Q2 tests and seven Q4 tests with waters collected from test sites. The most sensitive 

test endpoints were survival and viability—there was no evidence of statistically significant adverse effects on 

mean length or weight in any test.  

Survival and viability were significantly reduced relative to one or more references in two Q2 tests (FR_FRCP1 

[survival only], GH_ERC) and all of the Q4 tests. Approximately half of the tests (6 of 14) were categorized as no 

adverse response, including the Q2 FR_FRCP1 test with a significant response. One test (Q2 GH_ERC) was 

categorized as a possible adverse response. Half of the tests (7 of 14), all of which were conducted in Q4), were 

categorized as a likely adverse response.  

In six of eight tests categorized as possible or likely, no water quality parameter was identified as a potential 

cause of the adverse responses. In the Q2 GH_ERC test, TSS was identified as potentially contributing to the 

observed response. In the Q4 FR_FRCP1 test, sulphate and TDS were identified as potentially contributing to the 

observed response. The laboratory concluded that responses observed in Q4 were consistent with effects caused 

by microbial growth (Appendix B-4). 

P. promelas 
A total of 21 tests were conducted with P. promelas in 2017, including nine tests with reference waters and 12 

tests with waters collected from test sites. There was no evidence of statistically significant adverse effects on 

mean hatch, survival, biomass, length, or development, except for length in the Q1 CM_MC2 test, biomass in the 

Q2 FR_FRCP1 test, and survival and biomass in the Q2 GH_FR1 test.  

The majority of tests (11 of 12) were categorized as no adverse response, including two tests with significant 

results (Q1 CM_MC2 and Q2 FR_FRCP1). One of 12 tests (Q2 GH_FR1) was categorized as a possible adverse 

response for biomass and likely adverse response for survival. In the Q2 GH_FR1 test, the addition of 10 μg/L 
copper successfully curtailed fungal growth, with the exception of one replicate in which fungal growth was noted 

to be present on some of the mortalities. No water quality parameter was identified as a potential cause of the 

adverse response.  

Overall Summary 
There was no evidence of adverse effects in most quarterly and semi-annual toxicity tests conducted in test site 

waters with P. subcapitata (23 of 29 tests) and P. promelas (9 of 12 tests). Significant effects were observed 

relative to one or more references in half of the tests conducted with C. dubia (16 of 29 tests) and H. azteca (6 of 

12 tests) and the majority of tests conducted with O. mykiss (9 of 14 tests). Of the tests for which a statistically 

significant response was identified in laboratory reports, approximately 33% (13 of 40 tests) were categorized as 

no adverse response. Approximately 15% (6 of 40 tests) were categorized as a possible adverse response. For 

the remaining tests with significant results (21 of 40 tests), the mean result was categorized as a likely adverse 

response. 
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Categories for 2017 tests are illustrated on Figure 4.1-1. All of the P. subcapitata tests (29 of 29) and the majority 

of C. dubia (16 of 29), H. azteca (7 of 12), and P. promelas (11 of 12) tests were categorized as no adverse 

response. Likely adverse responses were identified in one or more tests for all species except P. subcapitata, 

including those for C. dubia (8 of 29), H. azteca (5 of 12), O. mykiss (7 of 12), and P. promelas (1 of 12). Fewer 

tests were categorized as possible, including those for C. dubia (5 of 29) and O. mykiss (1 of 14).  

Figure 4.1-1: Summary of 2017 test results by species. 

  

Note: Results are categorized in Section 3.3.1. The number of tests in each category is provided in bars. For the no category (green bars), the 
first number indicates the total number of tests categorized as no adverse response. The number in brackets indicates how many tests with 
statistically significant responses relative to one or more references were eventually categorized as “no adverse response” based on the 
decision rules.  

A summary of 2017 results by test site is provided in the following bullets. 

 FR_FRCP1—No adverse responses were observed in the majority of test endpoints (10 of 14). Likely 

adverse responses were observed in four of 14 endpoints: C. dubia reproduction (Q1 to Q4), H. azteca 

dry weight (Q1), and O. mykiss survival and viability (Q4). Nickel was identified as potentially contributing 

to the observed C. dubia responses in Q1 and Q4; no water quality parameter was identified as 

potentially contributing to observed responses in other C. dubia tests. Nitrate was identified as potentially 

contributing to the observed response for H. azteca dry weight in Q1. Although not expected, selenium 

could not be ruled out as potentially contributing to the observed response in this test. Sulphate and TDS 

were identified as potentially contributing to the observed response for O. mykiss survival and viability in 

Q4, although microbial effects may also have contributed to this response.  

 GH_FR1—No adverse responses were observed in the majority of test endpoints (9 of 14). Possible 

adverse responses were observed in two of 14 endpoints: C. dubia reproduction (Q3) and P. promelas 

biomass (Q2). Likely adverse responses were observed in three of 14 endpoints: O. mykiss survival and 

viability (Q4) and P. promelas survival (Q2). No water quality parameter was identified as potentially 

contributing to observed responses in these tests. There was evidence of microbial effects in the P. 
promelas and O. mykiss tests.  
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 GH_ERC—No adverse responses were observed in the majority of test endpoints (5 of 7). Possible 

adverse responses were observed in Q2 for O. mykiss survival and viability. Likely adverse responses 

were observed in Q4 for O. mykiss survival and viability. Total suspended solids was identified as 

potentially contributing to the observed response on O. mykiss survival and viability in Q2. No water 

quality parameter was identified as potentially contributing to observed responses in Q4. There was 

evidence of microbial effects in the Q4 O. mykiss test.  

 EV_HC1—No adverse responses were observed in the majority of test endpoints (4 of 7). Possible 

adverse response was observed in Q2 for C. dubia reproduction. Likely adverse responses were 

observed in Q4 for O. mykiss survival and viability. No water quality parameter was identified as 

potentially contributing to observed responses in these tests. There was evidence of microbial effects in 

the Q4 O. mykiss test. 

 CM_MC2—No adverse responses were observed in the majority of test endpoints (9 of 14). Likely 

adverse responses were observed for five of 14 endpoints: C. dubia reproduction (Q1 to Q4), H. azteca 

survival (Q1 to Q3), H. azteca dry weight (Q1 to Q4), and O. mykiss survival and viability (Q4). Nickel 

was identified as potentially contributing to the observed responses in all C. dubia tests (Q1 to Q4) and 

the majority of H. azteca tests (Q1, Q3, Q4). No water quality parameter was identified as potentially 

contributing to observed responses in other tests. There was evidence of microbial effects in the Q4 O. 
mykiss test. 

 EV_MC2—No adverse responses were observed in the majority of test endpoints (4 of 7). Possible 

adverse response was observed in Q1 for C. dubia reproduction. Likely adverse responses were 

observed in Q4 for O. mykiss survival and viability. As discussed in Section 3.3.1.4, there was evidence 

of microbial effects on O. mykiss survival and viability in Q4. No water quality parameter was identified 

as potentially contributing to observed responses in these tests. There was evidence of microbial effects 

in the Q4 O. mykiss test. 

 LC_LCDSSLCC—No adverse responses were observed in the majority of test endpoints (4 of 7). 

Possible adverse response was observed in Q1 for C. dubia reproduction. Likely adverse responses 

were observed in Q4 for O. mykiss survival and viability. As discussed in Section 3.3.1.4, there was 

evidence of microbial effects on O. mykiss survival and viability in Q4. No water quality parameter was 

identified as potentially contributing to observed responses in these tests. There was evidence of 

microbial effects in the Q4 O. mykiss test. 

4.2 Comparison of 2017 Results to Previous Years 

An overview of the results is provided below by test site. 

 FR_FRCP1—Mean responses were within the local and regional NRs in the majority of tests conducted 

between 2015 and 2017. Noteworthy exceptions are C. dubia reproduction and O. mykiss survival and 

viability. Mean C. dubia reproduction was generally below the local and regional NRs, with mean responses 

near 60% in most tests. Several parameters have been identified as potentially contributing to observed 

C. dubia responses, including nickel (Q1 and Q4 2017), nitrate (Q1 2015 and 2016, Q1 to Q4 2016), and 

sulphate/TDS (Q1 2015; Q1 2016). Mean O. mykiss survival and viability were below the local NR in 

approximately half of the tests, and below the regional NR in Q4 2017. Sulphate and TDS were identified as 

potentially contributing to observed responses in Q4 2017. No water quality parameter was identified as 

potentially contributing to observed responses in other tests. Responses observed on O. mykiss survival and 

viability in 2017 were consistent with effects caused by microbial growth (Section 3.3.1.4). 
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 GH_FR1—Mean responses were within the local and regional NRs in most tests conducted between 2015 

and 2017. Nitrate was identified as potentially contributing to the observed response on C. dubia 

reproduction in one test. In all other tests, no water quality parameter was identified as potentially 

contributing to observed responses. Responses observed on O. mykiss survival and viability in 2017 were 

consistent with effects caused by microbial growth (Section 3.3.1.4). 

 GH_ERC—Mean responses were within the local and regional NRs in most tests conducted between 2015 

and 2017. TSS was identified as potentially contributing to the observed response on O. mykiss survival and 

viability in one test. In all other tests, no water quality parameter was identified as potentially contributing to 

observed responses. Responses observed on O. mykiss survival and viability in 2017 were consistent with 

effects caused by microbial growth (Section 3.3.1.4). 

 EV_HC1—Mean responses were within the local and regional NRs in the majority of tests conducted 

between 2015 and 2017. No water quality parameter was identified as potentially contributing to observed 

responses. Responses observed on O. mykiss survival and viability in 2017 were consistent with effects 

caused by microbial growth (Section 3.3.1.4). 

 CM_MC2—Mean responses were within the local and regional NRs in the majority of tests conducted 

between 2015 and 2017. Noteworthy exceptions are C. dubia reproduction and H. azteca survival and dry 

weight, which were below the local and regional NRs in several tests. There is a trend towards more and 

larger responses over time for these endpoints. Nickel was identified as potentially contributing to observed 

responses in 2017, although the evidence was weaker for H. azteca relative to C. dubia. No water quality 

parameter was identified as potentially contributing to observed responses in other tests. Responses 

observed on O. mykiss survival and viability in 2017 were consistent with effects caused by microbial growth 

(Section 3.3.1.4). 

 EV_MC2—Mean responses were within the local and regional NRs in most tests conducted between 2015 

and 2017. Turbidity was identified as potentially contributing to the observed response on C. dubia 

reproduction in one test. In all other tests, no water quality parameter was identified as potentially 

contributing to observed responses. Responses observed on O. mykiss survival and viability in 2017 were 

consistent with effects caused by microbial growth (Section 3.3.1.4). 

 LC_LCDSSLCC—Mean responses were within the local and regional NRs in most tests conducted between 

2015 and 2017. Nitrate was identified as potentially contributing to the observed response on C. dubia 

reproduction in one test. In all other tests, no water quality parameter was identified as potentially 

contributing to observed responses. Responses observed on O. mykiss survival and viability in 2017 were 

consistent with effects caused by microbial growth (Section 3.3.1.4). 

  



April 2018 (Updated July 2018)   

 

 

 
  124 

 

5.0 UNCERTAINTY 

Sources of uncertainty associated with the interpretation of the quarterly and semi-annual toxicity testing program 

were: 

 Pairing of water quality and response data—For the H. azteca, P. promelas, and O. mykiss tests, refresh 

water samples were collected on a weekly basis for the duration of the test. Refresh water samples, as well 

as the mean concentration over the test, were compared to chronic BC WQGs. In the concentration-

response analysis, effects data for these tests were paired with the mean concentration of the weekly 

samples to conduct correlations. If concentrations of water quality parameters were higher (or lower) in one 

of the weekly samples, then examination of weekly samples may have resulted in different conclusions 

regarding parameters retained for graphical analysis. This uncertainty is not expected to affect the overall 

interpretation of the quarterly and semi-annual toxicity testing program because weekly refresh samples 

were screened against chronic BC WQGs and EVWQP benchmarks, so parameters potentially contributing 

to observed effects were captured in the overall concentration-response analysis. In addition, results of other 

testing of Elk Valley waters confirmed that weekly variations tend to be low (Golder 2018a). 

 Mixture effects—The concentration-response analysis presented in Section 3.4 evaluated individual water 

quality parameters potentially contributing to observed test responses. Although ∑TUs were used in the 

concentration-response analysis as an exposure metric for mixtures, it cannot be ruled out that some 

parameters may act in combination in such a way that is not captured by the ∑TU calculations. A qualitative 

multiple-stressor analysis was completed in Chapter 8 of the EVWQP to assess potential interactions among 

the four EVWQP constituents. Although mechanisms of action have not been definitively determined, the 

available information indicates that these constituents likely have different mechanisms of action: 

 Selenium produces adverse effects following dietary accumulation of seleno-amino acids into protein-

rich tissues. 

 Although the specific mechanism of action is uncertain, nitrate may exhibit toxicity following uptake and 

conversion to nitrite, which can then impair oxygen transport. In the Elk Valley, nitrate is not likely to 

contribute meaningfully to the osmotic pressure that may be important for sulphate toxicity, because it is 

present at low concentrations relative to the total ionic content of mine-influenced water. 

 Sulphate appears to act primarily on the iono-regulatory organs of freshwater organisms, and may exert 

stress because of general osmoregulatory pressure or disruption of cellular membrane function in 

conjunction with other components of TDS. 

Notwithstanding the different mechanisms of action, conceptually it is possible that effects from multiple 

constituents could operate in an additive manner where they ultimately affect the same toxicological endpoint 

(e.g., nitrate and TDS could separately influence O. mykiss survival via different toxicological pathways).  

Most water quality parameters evaluated in the concentration-response analysis had concentrations below 

water quality guidelines or orders of magnitude below effect concentrations. Based on the information above 

(i.e., different mechanisms of action and most concentrations below water quality guidelines or toxicological 

benchmarks), there is a low potential for additive effects of multiple constituents. It is unlikely that combined 

effects among the parameters would occur, and the approach taken in the assessment of evaluating each 

substance independently is expected to provide a reliable assessment of the overall potential for adverse 

effects from the predicted changes to water quality. 
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 Microbial Influence—For fathead minnows, the uncertainty related to microbial activity (i.e., sporadic 

mortality phenomenon) has been substantially reduced through use of the 10 μg/L or 20 μg/L copper 
amendment (Appendix B). Survival was still affected in the Q2 GH_FR1 test, and the timing of mortalities 

suggested insufficient control for microbial effects in this case. However, the implementation of copper 

amendment has greatly reduced this source of variance (that is unrelated to mining activity) and thereby 

reduced the incidence of false positive toxicity findings. As a result, the incidence of toxicity to fathead 

minnows decreased substantially from 2015 to 2017, to the extent that fathead minnows currently yield the 

lowest rate of significant results among the five species tested in quarterly or semi-annual chronic testing. 

For other test species, particularly rainbow trout, the potential for sporadic mortality remains. Although 

routine whole effluent testing does not indicate the same potential for microbial confounding of C. dubia 

toxicity relative to P. promelas (Downey et al. 2000), the other tests in the Permit-based testing program may 

be influenced by microbial factors, particularly chronic tests of salmonids (i.e., rainbow trout). Suggestions of 

potential interferences in these tests include: 

 High inter-replicate variability in response 

 Significant difference between responses observed in the Michel Creek reference and Fording River 

reference 

 Responses to survival endpoint, rather than chronic endpoint that is usually more sensitive to toxicity 

mechanisms  

 Moderate to large response sizes that are unrelated to chemical constituents in water samples 

 Similar response sizes across test sites, even though the chemical profile in each test is variable 

In addition, other testing programs with rainbow trout in Elk Valley water have observed significant sudden 

and sporadic mortality in a number of replicates during days 13–24. For example, indications of mortality 

consistent with microbial influence were observed in the unamended GH_FR1 test conducted for the Fall 

2016 nitrate/sulphate supplemental investigation. The observation of mortality within a specific time window 

matches the sporadic mortality phenomenon observed for fathead minnow testing (but with a different timing 

of onset). In conjunction with sporadic mortalities, observations of fungal growth on dead embryos were 

observed, indicative of microbial presence.  

Uncertainty related to microbial activity in the rainbow trout tests was not sufficiently reduced with 10 μg/L 
copper amendment (Section 3.3.1.4). Suggestions of potential interferences in these tests were still 

observed after the addition of 10 μg/L copper. One possible explanation is that the copper treatment was 
insufficient to curtail microbial growth in these samples. This explanation is consistent with a subset of P. 
promelas tests conducted in 2017 that indicated a higher copper dose (20 μg/L) was required to address 
microbial influences.  
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6.0 RECOMMENDATIONS 

Recommendations for future quarterly and semi-annual toxicity testing programs are: 

 Maintain modified P. promelas test procedures—Nautilus conducted P. promelas quarterly tests in 2016 

with unamended site water and copper-treated site water (Appendix B). Due to the efficacy and minimal 

impact on control performance, copper treatment is recommended as a method to effectively mitigate toxicity 

due to microbial/fungal interference, while still allowing a relevant measure of the presence of other toxicants 

in the samples. In most testing conducted to date, a copper amendment of 10 µg/L has effectively mitigated 

toxicity due to microbial effects. However, a subset of P. promelas tests conducted in 2017 that indicated a 

higher copper dose (20 μg/L) was required to address microbial influences. For future testing, only copper-

treated P. promelas tests are recommended. A copper amendment of 20 µg/L is recommended as a suitable 

compromise between the effectiveness of the treatment (ability to eliminate microbial interference) and the 

specificity of the treatment (ability to target microbes without causing toxicity from excessive copper). 

 Modify O. mykiss test procedures—Nautilus conducted O. mykiss semi-annual tests in 2017 with 

unamended site water and copper-treated site water for a subset of reference and test sites 

(Section 3.3.1.4). The use of 10 μg/L copper amendment was insufficient to curtail microbial growth in these 
tests, indicating that additional copper (e.g., 20 μg/L or more) may be required to effectively mitigate 

microbial/fungal interference, while still allowing a relevant measure of the presence of other toxicants in the 

samples. If copper amendment does not sufficiently curtail microbial growth in these tests, then efficacy of 

alternative treatments should be considered, either in combination with copper or on their own.  

 Continue toxicity testing with Elk River, Fording River, and Michel Creek reference waters—Test 

organism responses references were usually comparable within a given season. However, in some quarterly 

tests, responses were significantly different in reference waters. Inclusion of all three references provided 

useful information about the natural variability in reference responses and important context for the 

interpretation of test site results. 

 Integrate Permit 107517 and Permit 106970 chronic toxicity testing programs. As outlined in Golder 

(2018b), there are several areas in which the Elk Valley Regional Chronic Toxicity Testing Program (i.e., 

Permit 107517 testing discussed herein) and the Line Creek Operations Dry Creek Chronic Toxicity Testing 

Program (i.e., Permit 106970) would benefit from integration. These include alignment and consistency of 

toxicity test endpoint data, elimination of redundancy across the two programs, and maximizing the value of 

upstream reference water toxicity tests. It is recommended that the integration approach outlined in Golder 

(2018b) be adopted for future quarterly and semi-annual toxicity testing programs.  
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7.0 CLOSURE 

We trust the above meets your present requirements. If you have any questions or require additional details, 

please contact the undersigned. 

Golder Associates Ltd. 

Emily-Jane Costa, MSc Adrian de Bruyn, PhD RPBio 

Environmental Scientist Associate, Senior Environmental Scientist 

 EJC/AdB/GL/al/kpl/crm 

Gary Lawrence, MRM, RP Bio 
Associate, Senior Environmental Scientist 

Original Signed By Original Signed By

Original Signed By
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Permit #107517 issued under the Environmental Management Act  
(Elk Valley EMA Permit) – Section 9.8 
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Letter from the British Columbia (B.C.) Ministry of Environment (MOE) approving the 
study design for the Regional Aquatic Effects Monitoring Program (RAEMP)  
 
Excerpt of toxicity testing requirements: 

Teck shall work in collaboration with the Ministry and Ktunaxa Nation representatives ideally in a 
monitoring committee forum to prioritize the following studies for discussion and implementation. 
Recommendations from the monitoring committee must include brief study designs and be submitted to the 
Director for approval. These studies shall consider, at a minimum, the following studies previously 
recommended by the Technical Advisory Committee (TAC) established for the ABMP. 

Nitrate Toxicity 

Additional toxicity testing to study the effects of nitrate, including: 

a. Amphibian toxicity testing to assess the sensitivity of representative species to nitrate using long-
term metamorphosis tests; 

b. Chronic toxicity testing to assess the sensitivity of invertebrates to nitrate using long-term tests; and 
c. Early life stage rainbow trout toxicity testing to assess the relationship between water hardness and 

nitrate toxicity across a range of hardness representative of the Elk and Fording Rivers. 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 
collected from the Elk Valley to meet requirements of the quarterly toxicity testing program 
required under BC Ministry of Environment permit number 107517 in the first quarter of 2017 are 
provided in the tables below.  

Sample and Test Type Information 

Sample IDs FR_UFR1 (site control), FR_FCP1, GH_FR1, GH_ERC*, EV_MC2*, EV_HC1*, 
CM_MC2 and LC_LCDSSLCC* 

Sample collection dates February 21 and 28, March 7, 14 and 21, 2017 
Sample receipt dates February 22, March 1, 8, 15 and 22, 2017 

Sample receipt temperatures Ranged from 0.0 to 13.0°C 

Test types 

Ceriodaphnia dubia survival and reproduction 

Pseudokirchneriella subcapitata 72-h growth inhibition 

Hyalella azteca 28-d survival and growth 

Pimephales promelas survival and growth 
* Tested with C. dubia and P. subcapitata only
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Summary of Results 

Endpoint 

Mean ± SD 

Laboratory 
Control 

FR_UFR1 
(Site 

Control) 
FR_FRCP1 GH_FR1 GH_ERC EV_MC2 EV_HC1 CM_MC2 LC_LCDSSLCC 

C. dubia          

Survival (%) 100 100 100 100 100 100 100 100 100 

Reproduction 16.8 ± 6.4 22.0 ± 3.9 11.2 ± 3.2*α  18.2 ± 4.0 21.1 ± 3.1 15.8 ± 3.3α  20.4 ± 2.2 6.8 ± 4.6*α  15.5 ± 6.3α 

P. subcapitata          

Cell Yield  

(x 104 cells/mL) 
29.0 ± 2.8 154.4 ± 8.2 169.3 ± 6.2 139.0 ± 11.0 175.3 ± 8.5 216.3 ± 13.3 253.8 ± 13.8 171.8 ± 7.4 211.8 ± 15.4 

H. azteca          

Survival (%) 96.0 ± 5.5 96.0 ± 5.5 96.0 ± 5.5 100 ± 0.0 NT NT NT 64.0 ± 41.6*α NT 

Dry weight (mg) 0.86 ± 0.03 0.73 ± 0.15 0.48 ± 0.14*α 0.70 ± 0.18 NT NT NT 0.20 ± 0.03*α NT 

P. promelas          

Hatch (%)  98.3 ± 3.3 95.0 ± 6.4 100 ± 0.0 100 ± 0.0 NT NT NT 96.7 ± 3.8 NT 

Survival (%)  80.0 ± 17.2 80.0 ± 18.0 65.0 ± 44.4 91.7 ± 6.4 NT NT NT 90.0 ± 8.6 NT 

Biomass (mg)  1.15 ± 0.12 1.05 ± 0.09 0.83 ± 0.56 1.22 ± 0.04 NT NT NT 1.19 ± 0.06 NT 

Length (mm)  8.9 ± 0.2 9.5 ± 0.7 10.2 ± 1.1 8.8 ± 0.3 NT NT NT 8.4 ± 0.2α NT 

Normal 
development (%)  

100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 NT NT NT 100 ± 0.0 NT 

SD = Standard Deviation, NT = Not Tested 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
various locations in the Elk Valley as part of a quarterly toxicity testing program required under 
BC Ministry of Environment permit number 107517.  Test species required to be tested quarterly 
included a cladoceran (Ceriodaphnia dubia), a unicellular green alga (Pseudokirchneriella 
subcapitata), an amphipod (Hyalella azteca), and the fathead minnow (Pimephales promelas).  
Tests are also required on a semi-annual basis (in alignment with second and forth quarterly 
testing) using rainbow trout (Oncorhynchus mykiss).  
 
Water samples used for testing were transported in 20-L plastic containers in coolers containing 
ice packs.  Samples were received at temperatures ranging from 0.0 to 13.0°C and were stored in 
the dark at 4 ± 2°C prior to testing. Table 1 summarizes the toxicity tests that were conducted on 
each sample as well as sample collection dates. Samples were collected weekly on the dates shown 
in Table 1 for the duration of the H. azteca and P. promelas tests. The P. promelas test was 
conducted at the Nautilus Environmental laboratory in Calgary, AB; the other toxicity tests were 
conducted at the Burnaby, BC location. 
 
This report presents the results of the toxicity tests. Copies of laboratory data sheets and printouts 
of statistical analyses are provided in Appendices A through D. Results of analytical chemistry that 
was performed on the samples tested in this program are uploaded by Teck to the Environmental 
Management System database. These samples were collected by Teck personnel at the same time 
the samples were collected for toxicity testing. The chain-of-custody forms are provided in 
Appendix E. 
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Table 1. Summary of toxicity testing program. 

Sample ID EMS Location ID Species Tested Sample Collection Dates 

FR_UFR1* E216777 C. dubia, P. subcapitata,  
H. azteca and P. promelas†  

February 21 and 28, March 7, 14 
and 21, 2017  

FR_FRCP1 E300071 C. dubia, P. subcapitata,  
H. azteca and P. promelas† 

February 21 and 28, March 7, 14 
and 21, 2017  

GH_FR1 0200378 C. dubia, P. subcapitata,  
H. azteca and P. promelas† 

February 21 and 28, March 7, 14 
and 21, 2017  

GH_ERC E300090 C. dubia and P. subcapitata February 21, 2017 
EV_MC2 E300091 C. dubia and P. subcapitata February 21, 2017 
EV_HC1 E102682 C. dubia and P. subcapitata February 21, 2017 

CM_MC2 E258937 C. dubia, P. subcapitata,  
H. azteca and P. promelas† 

February 21 and 28, March 7, 14 
and 21, 2017  

LC_LCDSSLCC E297110 C. dubia and P. subcapitata February 21, 2017 
* Site water control 
† P. promelas tests were conducted on copper-amended samples 
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2.0 METHODS 
 
Methods for the toxicity tests using C. dubia, P. subcapitata, H. azteca and P. promelas are 
summarized in Tables 2 through 5.  Laboratory control water was 20% Perrier water prepared with 
deionized water for C. dubia; deionized water with supplemented nutrients for P. subcapitata; City 
of Calgary dechlorinated municipal tap water for P. promelas; and reconstituted water prepared 
by addition of reagent grade salts to dechlorinated municipal tap water for H. azteca according 
to a recipe provided in Environment Canada (2013).  
 
For the H. azteca tests, all of the site waters were supplemented with 25 mg/L chloride and 0.02 
mg/L bromide using NaCl and NaBr, respectively, according to recommendations of the Hyalella 
Advisory Group (chaired by Chris Ingersoll, USGS) (Norberg-King et al., 2014), since low 
concentrations of these halides are known to impair growth of this species.  The laboratory control 
water contained approximately 75 mg/L chloride and 0.8 mg/L bromide, respectively. 
 
Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 
(Grothe and Johnson, 1996; Ksoz et al., 2997; Downey et al. 2000). Results of toxicity tests and 
Toxicity Identification Evaluation efforts conducted in 2015 indicated that artefactual toxicity (i.e., 
adverse effects that were not associated with toxicants in the sample) had occurred in fathead 
minnow tests using ambient water samples from the Elk Valley and amendment of the samples 
with a low dose of copper appeared to counteract the adverse effect.  Consequently, the P. 
promelas tests were tested on the samples with the addition of 10 µg/L copper, in order to reduce 
the potential adverse effects caused by fungi and microbes in the samples.  A copper-amended 
control water treatment was also evaluated to test whether the copper itself caused any adverse 
response. 
 
Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013), and involved 
comparison of results to both the laboratory and site water controls. 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 
Organism source In-house culture 
Organism age <24 hour old neonates, produced within a 12 hour window 
Test type Static-renewal 
Test duration 7 ± 1 day 
Test vessel 20-mL glass test tube 
Test volume 15 mL 
Test solution depth 10 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 10 per treatment 
Number of organisms 1 per replicate 

Control/dilution water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 
µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 
Test temperature 25 ± 1°C 
Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 
Light intensity 100 to 600 lux at water surface 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity of undiluted sample measured at 
test initiation; survival and reproduction checked daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 
Statistical software CETIS Version 1.8.7 
Test endpoints Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing three 
broods; ≥60% of controls producing three or more broods; no 
ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 
Full strength sample diluted to 95.2% (v/v) by addition of 
nutrients, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control and site control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 
Test area temperature measured daily; temperature and pH 
measured at test initiation; pH of two control wells measured at 
test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Statistical software CETIS Version 1.8.7 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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Table 4. Test conditions: Hyalella azteca survival and growth test. 

Test species Hyalella azteca 
Organism source Aquatic Research Organisms, Hampton, NH 
Organism age 7- to 8-days old 
Test type Static-renewal 
Test duration 28 days 

Test vessel 375-mL glass container 

Test volume 300 mL 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 5 per treatment 
Number of organisms 10 per replicate 

Control/dilution water 
Reconstituted water containing ~75 mg/L Cl and 0.8 mg/L Br 
(Environment Canada 2013). Samples supplemented with 25 
mg/L Cl and 0.02 mg/L Br. 

Test solution renewal Twice daily (~80% renewal) 

Test temperature 23 ± 1°C 

Feeding 
1 mL of YCT daily to each container. Tetramin daily, with 
amounts increasing weekly: Week 1: 0.25 mg, Week 2: 0.5 mg, 
Week 3: 1 mg, Week 4: 1.5 mg in each test container. 

Light intensity 500 to 1000 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity measured upon arrival; hardness 
and alkalinity measured at test termination; total ammonia 
measured at test initiation and termination 

Test protocol 
Modified from US EPA (2000), as described in Norberg-King et 

al. (2014) 

Statistical software CETIS Version 1.8.7 

Test endpoints Survival and dry weight 

Test acceptability criteria for controls Mean control survival of ≥80% survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 5. Test conditions: Pimephales promelas survival and growth test. 

Test species Pimephales promelas 

Organism source Aquatox, Hot Springs, AR 

Organism age <24 hours 

Test type Static-renewal 

Test duration From egg stage until 28 days post hatch 

Test vessel 1-L plastic container 

Test volume 1 L 

Test concentrations 
100% (undiluted) samples amended with 10 µg/L Cu, plus 
laboratory control 

Test replicates 4 per treatment 

Number of organisms 10 per replicate 

Control/dilution water Dechlorinated City of Calgary municipal tapwater 

Test solution renewal Daily (80% renewal) 

Test temperature 25 ± 1°C 

Feeding 
Twice a day, after hatch, with newly hatched brine shrimp 
(Artemia nauplii) 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration None unless dissolved oxygen fell to less than 60% saturation 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity measured upon arrival; survival 
checked daily 

Test protocol US EPA (1996) and ASTM (2013) 

Statistical software CETIS Version 1.8.7  

Test endpoints 
Hatch, survival, length, biomass, normal development (which 
assesses incidence of deformities) 

Test acceptability criteria for controls >66% hatch, ≥70% post-hatch survival 

Reference toxicant Sodium chloride (NaCl) 
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3.0 RESULTS 
 
Results of the toxicity tests using C. dubia are provided in Table 6.  Survival in the Fording River 
site control (FR_UFR1) and the laboratory control were the same (100%), indicating that there was 
no adverse effect on survival associated with the upstream Fording River site control. 
Reproduction in the Fording River site water control was statistically significantly higher than the 
laboratory control, indicating a stimulatory effect (31%) on reproduction associated with the 
upstream Fording River station.  
 
No adverse effect was observed on survival of C. dubia; survival was 100% in all of the samples.  
Compared to the laboratory water control, a statistically significant reduction in C. dubia 
reproduction was observed in two samples (FR_FRCP1 and CM_MC2); percent reduction was 33% 
and 60% for FR_FRCP1 and CM_MC2, respectively. Compared to the Fording River site water 
control, a statistically significant reduction in C. dubia reproduction was observed in four samples 
(FR_FRCP1, EV_MC2, CM_MC2 and LC_LCDSSLCC); percent reduction was 49% for FR_FRCP1, 28% 
for EV_MC2, 69% for CM_MC2 and 30% for LC_LCDSSLCC. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 7.  In these tests, the Fording 
River site water control produced 4.3-fold greater growth than the laboratory water control.  This 
finding is not unusual, since the higher ionic strength associated with the site water controls would 
be expected to stimulate cell growth of this species relative to the very low ionic strength 
associated with the laboratory control water.  Similarly, the other samples also exhibited a 
stimulation of cell growth relative to the laboratory water control. Compared to the Fording River 
site water control, most samples exhibited a stimulation of cell growth; there were no statistically 
significant reductions in cell yield. 
 
Results of the toxicity tests using H. azteca are provided in Table 8. Survival and dry weight in the 
Fording River site water control and laboratory water control were similar for this species, 
indicating that there were no adverse effects associated with the sample from the upstream 
Fording River station. A statistically significant effect on H. azteca survival was observed only in 
sample CM_MC2. Survival was reduced by 33% in CM_MC2, compared to the Fording River site 
water control and laboratory water control. A statistically significant effect on H. azteca dry weight 
was observed in two samples (FR_FRCP1 and CM_MC2) compared to the Fording river site water 
control and laboratory control. For sample FR_FRCP1, percent reduction in dry weight was 34% 
and 44% compared to the site water and laboratory water controls, respectively. Percent reduction 
in dry weight for sample CM_MC2 was 72% compared to the site water control and 77% compared 
to the laboratory water control. 
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Results of the toxicity tests using P. promelas are provided in Table 9.  Hatch, survival, biomass, 
length and normal development (i.e., incidence of deformities) were similar in the Fording River 
site water control and laboratory control, indicating that there was no adverse or stimulatory 
effects associated with the upstream Fording River station. Compared to the laboratory control, 
there were no statistically significant differences in hatch, survival, biomass, length and normal 
development (i.e., incidence of deformities) for the samples. Compared to the Fording River site 
water control, only length in sample CM_MC2 was statistically significantly reduced (11% 
reduction).  
 
Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 
(Grothe and Johnson, 1996; Ksoz et al., 1997; Downey et al. 2000).   Amending the samples with 
10 µg/L copper successfully curtailed fungal growth which has been observed in prior rounds of 
testing, with the exception of one of the four replicates for sample FR_FRCP1.  This replicate had 
no survival, with the mortalities occurring predominantly between days 7 and 9 of the test; 
microbial growth was noted on the mortalities in this replicate.  Survival in the other three 
replicates for this sample was 86.7 ± 11.5%, which was similar to control performance. Results of 
the laboratory control and copper-treated laboratory control were similar, indicating that there 
was no adverse effect associated with the 10 µg/L copper addition. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival 

 (%) 
Reproduction 
 (Mean ± SD) 

Laboratory Control 100 16.8 ± 6.4 

FR_UFR1 (Site Control) 100 22.0 ± 3.9 

FR_FRCP1 100 11.2 ± 3.2*α 

GH_FR1 100 18.2 ± 4.0  

GH_ERC 100 21.1 ± 3.1 

EV_MC2 100 15.8 ± 3.3α 

EV_HC1 100 20.4 ± 2.2 

CM_MC2 100 6.8 ± 4.6*α  

LC_LCDSSLCC 100 15.5 ± 6.3α   

SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 

 

Table 7. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104  cells/mL) 

(Mean ± SD) 
Stimulation relative to 
laboratory control (%) 

Laboratory Control 29.0 ± 2.8 - 
FR_UFR1 (Site Control) 154.4 ± 8.2  432.3 

FR_FRCP1 169.3 ± 6.2 483.6 
GH_FR1 139.0 ± 11.0 379.3 
GH_ERC 175.3 ± 8.5 504.3 
EV_MC2 216.3 ± 13.3 645.7 
EV_HC1 253.8 ± 13.8 775.0 

CM_MC2 171.8 ± 7.4 492.2 
LC_LCDSSLCC 211.8 ± 15.4  630.2 

SD = Standard Deviation 
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Table 8. Results: Hyalella azteca survival and growth test. 

Sample ID 
(Mean ± SD) 

Survival (%) Dry weight (mg) 
Laboratory Control 96.0 ± 5.5 0.86 ± 0.03 

FR_UFR1 (Site Control) 96.0 ± 5.5  0.73 ± 0.15 
FR_FRCP1 96.0 ± 5.5 0.48 ± 0.14 *α 
GH_FR1 100 ± 0.0 0.70 ± 0.18  

CM_MC2 64.0 ± 41.6 *α 0.20 ± 0.03 *α 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 

 

Table 9. Results: Pimephales promelas survival and growth test. 

Sample ID 

(Mean ± SD) 

Hatch 
 (%) 

Survival 
 (%) 

Biomass 
 (mg) 

Length 
(mm) 

Normal 
development 

(%) 
Laboratory Control 98.3 ± 3.3 88.3 ± 10.0 1.02 ± 0.11 8.7 ± 0.3 100 ± 0.0 

Laboratory Control [+Cu] 98.3 ± 3.3 80.0 ± 17.2 1.15 ± 0.12 8.9 ± 0.2 100 ± 0.0 
FR_UFR1 (Site Control) [+Cu] 95.0 ± 6.4 80.0 ± 18.0 1.05 ± 0.09  9.5 ± 0.7  100 ± 0.0 

FR_FRCP1 [+Cu] 100 ± 0.0 65.0 ± 44.4 0.83 ± 0.56 10.2 ± 1.1 100 ± 0.0 
GH_FR1 [+Cu] 100 ± 0.0 91.7 ± 6.4  1.22 ± 0.04 8.8 ± 0.3 100 ± 0.0 

CM_MC2 [+Cu] 96.7 ± 3.8 90.0 ± 8.6  1.19 ± 0.06 8.4 ± 0.2 α  100 ± 0.0 

SD = Standard Deviation 
α Result was significantly lower than the copper amended site control FR_UFR1  
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the test protocols. The tests met all control acceptability criteria and water quality 
parameters remained within the ranges specified in the protocols throughout the tests. 
Uncertainty associated with these tests is best described by the standard deviations around the 
means. There were no deviations from test methodology, other than the planned modification to 
the H. azteca method and addition of copper in the P. promelas tests, as described in Section 2.0. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10. Results for the reference toxicant tests fell within the acceptable range for organism 
performance of mean and two standard deviations, based on historical results obtained by the 
laboratory with these tests. Thus, the sensitivity of the organisms used in these tests was 
considered to be appropriate. The reference toxicant tests were performed under the same 
conditions as those used for the samples.  
 
 
Table 10. Reference toxicant test results. 

Test species Endpoint Historical mean 
(2 SD Range) 

CV 
(%) Test date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.8 – 2.3) 6 

February 14, 2017 
Reproduction (IC50): 1.7 g/L NaCl 1.6 (1.2 – 2.1) 16 

P. subcapitata Growth (IC50): 35.4 µg/L Zn 33.2 (24.5 – 45.0) 16 February 24, 2017 

H. azteca Survival (LC50): 6.4 g/L NaCl 5.6 (5.0 – 6.4) 7 February 23, 2017 

P. promelas 
Survival (LC50): 4.0 g/L NaCl  5.6 (2.6 – 12.0) 26 

February 27, 2017 
Biomass (IC25): 2.8 g/L NaCl 3.4 (1.5 – 7.4) 26 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 















































 
 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchnerie//a subcapitata Summary Sheet 

Client: Start Date: _ _,_f._;_e.\?--"'()-'-'i-'-/ l,_.1 ___ _ 

Work Order No.: Set up by: __ _,,M'-"l:'°-1'------

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 3J,, d-L91'+.S-'tS:o) '"8/ L 1l'\ CV (%): lb 

Test Results: Cell Yield !Mean± SD\ 

Neaative Control ,(] '7 ± -~ .i 
C(:/_l\f'2U>-()21)\)o\)-t-\ (;;·,\, i\) "'- --1 l \'54-. '+ ± .9s :o tl<: 

""-"Rd!' \Lo:i.•ti.o1'i-N 
,.,c; ~ 

,::; ± b. if +. 

"-ILfR\.v-/~ ;ip\".\-()2.-)-\_· \ i'.311.D ± 11.v .;<; 

G.\.\.l?!/.P W~.J.v\'t-~.,.-.,., ~ \'.JC. 3, ± :;, '"' ol<Cc 

\;V.MQ..WL 20\1-02""-l_N '.2\6. .3 ± \'.2,,"2, +De 

BV-1-\r 1 w> ;2:01:>-.-D:J.-)..\ ,.I .2S3.ll ± \J.,' s +l\ 

r.1V1. MO·_,...; &.20 •l"vt-21_..1 \"'t\ . b ± -;i.. \.\' 
"I< (\ 

ll'._IO.) .. .,, w:.t .w; _::w 11 -<>:i--:i-1 )._\\.i ± \<; '4- *"'" 

a.. inc\ «cl-<> 
i:e\\ ~,c.e\A -jl-c..: 
~\J.{X°{ S1q \\\~ti· 

Cj'"lt1v·#,. 
-t/r,£ S J e C.IY\ \rs 

Rl-vtf£.\ 

'1- 1nc\\((i\r.J Ce\ I'-\ l'e\ti. -ji-C.;\- \Vi'F~ 

JG4. 
s1q1,.1f\CG"'~) cy.ecc\ji.y {ha.I\ -tk la.I? con-k,; 

Date reviewed: /4c.r C~ 11(Y Reviewed by: 

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

CUiture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

'Yo(v/v) 

Control 

'"'-""i<I fsit.e) 

F-R \ORcPI 

G:i\l i:oR\ 

Git\ i=Rt. 

t;V.t.ft,t'.:J 

!?V_\.\rl 

/. (.lv\.AA [;)-

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

\~c\::- Ccu\ setup by: 
Test Date/Time: 

Test Species: Pseudokirchneriella subcapitata 

fe~ u/e Age of Culture: Tcf Culture Health: 

Average: -:-:s:+C Culture Cell Density (c1): 

v1 = 220,000cellslml x fmJ ml 

cells/ml 

Average: _c_J_O_' ___________ _ 

'<O i< .1.·o, 'r' ---·-·-~~-------Initial Density: 

Water Quality Incubator Temperature 

DH Temo t°C l'Cl 

Oh Oh Oh 24 h 48 h 72 h 

6'1 21t,O Jlf.O dL\-.J / Vf,.., JS.o 

't.~ ,::J't. 0 

)) ' \ Ql'to 
8.D -'"'\ i.j- ~ 

'::J; "-' 

:::i.l\ J'to 

14 ;i't;v 
. .., I '6 . ()if;c;, 

~. \ C{if:D I 

#cells/ml+ 220 µL x 10 µL = G\oq I rclls/.11L. 

Microplates rotated 2X per day? 

Oh 24 h 48 h 72 h 

t,/ v /' / 
~ 

,_.-- / c..---

~ ......-- __.-· \.,/' 

- ,__ / ·!--

~ ._.,... / L--

,/" - / v 
L- '- / !.---

Ir- ............ / 1-

ijc,y/, 

l\s .:i I 
qc:,.JI 
Cj3TI 

qs.J·/ 
l\s.rl 
Gj'sY 

q;;,}'} . l..Ctc<::.D>JLC<-. 
0; ' 

0 i ,]'f'.1> / 
J_, .1.J ,v v ......- / J 

Initials f\I\ 1::1 Mt\ Ml:l 1~1n ~ ,./ \Iv\\.:::) ~\ti ra-- iA tl 

Initial control pH: Well1: lo ~ Well2: 6'1 
Final control pH: We111: fa.S Well2: l, 2 

Light intensity {lux): '.32QD Date measured: reb 21+/13 
Instruments: Thermometer 4- pH meter ;:,, Light meter 

Sample Description: C\,l\ SC\tY\\?ltl" c,\{{\y Cb\tvvi\cJ.{. vdz,ctJ\a !I)? -f lh'cJJaW 
I I I ) 

Comments: 

Reviewed: Date reviewed: /1t<H4 t:r/; ?--' 
--~-~-'-1,'-f-.ci'f.-~ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company !nc. 



Client: 

Work Order#: 
Sample ID: 

%(v/v) 
Concentration 

Control 

(•it e CcYI\\<> \) 

Fi(_1.,pe I 

C\S ,';)/ (v)v) 

ti{_fl2Cfl 

(qs d-1. v/v) 

G;fL+o;2 I 

(qsxl vJJ) 

kq\.l _ 1'.'\?{'. 

{qs,if-f v}v ') 

EV-Ml(J 

(Cl.$.)'/ v}v) 

EVAfC\ 
(Cjt;.&f Jj.;) 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

'Tf"0t::.. CocJ Start Daterrime: __ ..._fe'""> l?"'""a""'lf'-'-'-c/1_._3 __,Q"'-Df._l\-_,_S_h ______ _ 

--~\ 't()~l~2r_b ____ Termination Date: ---"f:"'"e_"-\?-"~"-''f__./ .... 1:t-"'-"-fJ_v.._Tt-'--'-"'"-'-'b~----
\14 yi iJW Test set up by: _____ ~~t:::~--------

Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A ~'r J\111::1 
B ?i I 
c :p, 
D ~% 
E Jlo 
F Jl' 
G '71 
H ~" 
A iS.\ 
B l'>d-
c \b'+ 
D 14r%' 110'6 

EJ,\ J')l. 
1" llf'+ 
9 !.)% I 
It J )"fb 

A \10 
B lbS"' 
c Pl"! 
D I fo::t 
A 1'¥1 
B J.S:V 
c i1° 
D I'?\ 
A I \:J5 
B l"t'S' 
c i ~.i: 
D lllo 
A ;;io:o 

B ;lJt; 
c .. ~\'+ 
D ;J{;l ' C: 
A ;,sv 
B Jil> 
c 1lil 
D J39- . IV 

Date Reviewed: __ __,_h-'-c._i-""c_('--1-=n'"'/f-l~-'lf=''--------

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

cµ,1v1cr 
("15.vl. v/11) 

U.U' .. J)}SLlL 

ifir;.;:/1 v/11) 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

lec/\l- CocJJ Start Date/Time:--~'-"· ::..e\?c..:de:..4-.L/w.1±_,_,.Q'--"-o=J-"-4'5h-""-'-'------
----'\ ::ro-'-"_ld-::...3;::.._ __ Termination Date: --...lt.l..fJLb.l.<,Xwt'-'fw.13==P:;:._l>><.7L't5'-"-'h'-'-----

V l].v)IBA3 Test set up by: _____ ...lli!l=\.::-l---------

Reo Count 1 Count2 Count 3 Count4 Comments Initials 

A 
B 

c 
D 

E 

F 

G 

H 

A I l'1 \\;\t1 

B r=is 
c 16;) 
D I~~ 
A .'.l& i 
B d7v . 

c l~T 
D ;.")..-;?, ,v 

A 
B 
c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 
c 
D 
A 
B 
c 
D 

Date Reviewed: ___ h_ei_~_ct.. __ l_-:r-1-1/ic..:iY'-------
{ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 
Page 1 of 2 

Client: Teck Coal Start Date/Time: 24-Feb-17 @0745h 
WO#: 170123 Termination Date/Time 27-Feb-17 @0745h 
Sample ID: Teck Coal samples pass/fail 

Initial Cell Density: 9091 cell/ml 200000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9090.909 
%(vlv) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 34 34 33.1 mean 29.1 
Lab Control B 31 31 30.1 SD 2.828427 

c 33 33 32.1 CV 9.722718 
D 28 28 27.1 
E 26 26 25.1 
F 27 27 26.1 
G 31 31 30.1 
H 30 30 29.1 

Control A 155 155 154.1 mean 154.5 
Site Water B 152 152 151.1 SD 8.192985 
(FR_UFR1) c 164 164 163.1 CV 5.304073 
95.2% (vlv) D 168 168 167.1 

E 156 156 155.1 
F 144 144 143.1 
G 158 158 157.1 
H 146 146 145.1 

FR_FRCP1 A 170 170 169.1 
95.2% (vlv) B 165 165 164.1 

c 179 179 178.1 
D 167 167 166.1 

GH_FR1 A 149 149 148.1 
95.2% (vlv) B 150 150 149.1 

c 130 130 129.1 
D 131 131 130.1 

GH_ERC A 165 165 164.1 
95.2% (VIV) B 175 175 174.1 

c 185 185 184.1 
D 180 180 179.1 

EV_MC2 A 200 200 199.1 
95.2% (vlv) B 225 225 224.1 

c 214 214 213.1 
D 230 230 229.1 

EV_HC1 A 250 250 249.1 
95.2% (v/v) B 270 270 269.1 

c 261 261 260.1 
D 238 238 237.1 

Reviewed by: ____ J~&_l-_____ _ Date reviewed: _--'--ft_ti_H_l,_1_1-+-1-'f" __ _ 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



Pseudokirchneriella subcapitata Algal Counts 
Page2 of2 

Client: Teck Coal Start Date/Time: 24-Feb-17 @ 0745h 
WO#: 170123 Termination Date/Time 27-Feb-17 @0745h 
Sample ID: Teck Coal samples pass/fail 

lnttial Cell Density: 9091 cell/ml 200000 
0.22 
0.01 

Concentration Rep Count 1 Count2 Count 3 Count4 Mean Cell Yield 9090.909 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (X 104
) (x 104

) 

cell/ml 
Control A 34 34 33.1 mean 29.1 
Lab Control B 31 31 30.1 SD 2.828427 

c 33 33 32.1 CV 9.722718 
D 28 28 27.1 
A 26 26 25.1 
B 27 27 26.1 
c 31 31 30.1 
D 30 30 29.1 

CM_MC2 A 169 169 168.1 
95.2% (v/v) B 175 175 174.1 

c 182 182 181.1 
D 165 165 164.1 

LC_LCDSSLC A 221 221 220.1 
95.2% (v/v) B 230 230 229.1 

c 197 197 196.1 
D 203 203 202.1 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 

Reviewed by: JGL-.-
------""'-''-'---~ 

Date reviewed: ___ fai_ei_r_cC..._' ~131-+~F~t __ 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

06-5297-6285 

24 Feb-17 07:45 

Ending Date: 27 Feb-17 07:45 

Du.ration: 72h 

Sample Code Sample ID 

Lab Control 09-44 78-8207 

FR_UFR1 20-4104-2710 

FR_FRCP1 20-6353-5284 

GH_FR1 07-2968-3934 

GH_ERC 00-0005-7396 

EV_MC2 04-6620-6754 

EV_HC1 07-8133-2867 

CM_MC2 11-17 45-6464 

LC_LCDSSLCC 17-3894-2443 

Sample Code Material Type 

8 Lab Control Water Sample 
FR_UFR1 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_MC2 Water Sample 
EV_HC1 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Cell Yield Summary 

Report Date: 

Test Code: 

16 Mar-1713:48 (p 1 of 1) 

170123111-4244-3211 

Nautilus Environmental 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriel!a subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

24 Feb-17 24 Feb-17 Sh Teck Coal 

21 Feb-1710:30 22 Feb-1710:30 69h (2.8 °C) 

21Feb-1708:55 22 Feb-1710:30 71h (1.3 °C) 

21 Feb-1712:45 22 Feb-17 10:30 67h (1.5 °C) 

21 Feb-1710:15 22 Feb-1710:30 69h (1.5 °C) 

21 Feb-17 08:05 22 Feb-17 10:30 72h (4.5 °C) 

21 Feb-1712:15 22 Feb-1710·.30 68h (2 °C) 

21 Feb-1711:40 22 Feb-1710:30 68h (1.3 °C) 

21Feb-1708:15 22 Feb-1710:30 71h (2 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control (D t.td:7 C Vn J'« \ ~ 
Teck Coal FR_UFR1_Q_02012017 _N lX\DY111:eo\ ,>JCJev w( 
Teck Coal FR_FRCP1_ Q_02012017 _N 

i\ Vltv\ el\\> Teck Coal GH_FR1_WS_2017-02-21_N 

Teck Coal GH_ERC_WS_2017-02-21_N FR...LlWl "- <;;ft-< Cv\'\jyQ\ 
Teck Coal EV _MC2_WS_2017-02-21_N 

Teck Coal EV _HC1_WS_2017-02-21_N 

Teck Coal CM_MC2_WS_20170221_N 

Teck Coal LC_LCDSSLCC_WS_2017-02-21 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% 0/oEffect 
Lab Control 8 29 26.64 
FR_UFR1 8 154.4 147.5 
FR_FRCP1 4 169.3 159.4 
GH_FR1 4 139 121.5 
GH_ERC 4 175.3 161.7 
EV_MC2 4 216.3 195.1 
EV_HC1 4 253.8 231.7 
CM_MC2 4 171.8 160 
LC_LCDSSLCC 4 211.8 187.3 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 
Lab Control 33 30 32 
FR_UFR1 154 151 163 
FR_FRCP1 169 164 178 
GH_FR1 148 149 129 
GH_ERC 164 174 184 
EV_MC2 199 224 213 
EV_HC1 249 269 260 
CM_MC2 168 174 181 
LC_LCDSSLCC 220 229 196 

000-469-187-1 

31.36 25 33 
161.2 143 167 
179.1 164 178 
156.5 129 149 
188.8 164 184 
237.4 199 229 

275.8 237 269 
183.5 164 181 
236.2 196 229 

Rep4 Rep 5 Rep 6 

27 25 26 

167 155 143 

166 

130 

179 

229 

237 

164 

202 

CETIS™ v1.8.7.16 

1 
2.897 

3.092 
5.492 
4.27 

6.651 

6.921 
3.705 
7.685 

Rep7 

30 

157 

2.828 9.75% 
8.193 5.31% 
6.185 3.65% 
10.98 7.9% 
8.539 4.87% 
13.3 6.15% 
13.84 5.46% 
7.411 4.32°/o 
15.37 7.26% 

Rep 8 
29 

145 

Analyst:. __ _ 

0.0% 
-432.3% 
-483.6°/o 
-379.3% 
-504.3% 
-645.7% 
-775.0% 
-492.2°/o 
-630.2% 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-9218-0017 

Analyzed: 16 Mar-1713:46 

Batch ID: 06-5297-6285 

Start Date: 24 Feb-17 07:45 

Ending Date: 27 Feb-17 07:45 

Duration: 72h 

Sample Code Sample ID 

Lab Control 09-4478-8207 

FR_UFR1 20-4104-2710 

FR_FRCP1 20-6353-5284 

GH_FR1 07-2968-3934 

GH_ERC 00-0005-7396 

EV_MC2 04-6620-6754 

EV_HC1 07-8133-2867 

CM_MC2 11-17 45-6464 

LC_LCDSSLCC 17-3894-2443 

Sample Code Material Type 
Lab Control Water Sample 

FR_UFR1 Water Sample 
FR_FRCP1 Water Sample 

GH_FR1 Water Sample 
GH_ERC Water Sample 

EV_MC2 Water Sample 
EV_HC1 Water Sample 
CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sam pie Code vs 
Lab Control 

Auxiliary Tests 

Attribute 

Sample Code 

FR_UFR1 

FR_FRCP1 
GH_FR1 
GH_ERC 

EV_MC2 
EV_HC1 
CM_MC2 

LC_LCDSSLCC 

Test 

Report Date: 

Test Code: 

16 Mar-1713:48 (p 1 of 2) 

170123 111-4244-3211 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growlh 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapltata 

Source: In-House Culture 

Sample Date Receive Date Sample Age 
24 Feb-17 24 Feb-17 8h 

21 Feb-1710:30 22 Feb-1710:30 69h (2.8 °C) 

21Feb-1708:55 22 Feb-1710:30 71h (1.3 °C) 

21 Feb-1712:45 22 Feb-1710:30 67h (1.5 °C) 

21 Feb-1710:15 22 Feb-17 10:30 69h (1.5 °C) 

21 Feb-17 08:05 22 Feb-1710:30 72h (4.5 °C) 

21 Feb-17 12:15 22 Feb-17 10:30 68h (2 °C) 

21 Feb-1711:40 22 Feb-1710:30 68h (1.3 °C) 

21Feb-1708:15 22 Feb-1710:30 71h (2 °C) 

Brine: 

Age: 7d 

Client Name 
Teck Coal 

Sample Source Station Location 

Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Lab Control 
FR_UFR1_Q_02012017 _N 

FR..fRCP1_Q_02012017 _N 

GH..fR1_WS_2017-02-21_N 

GH_ERC_WS_2017-02-21_N 

EV _MC2_WS_2017-02-21_N 

EV _HC1_WS_2017-02-21_N 

CM_MC2_WS_20170221_N 

LC_LCDSSLCC_WS_2017-02-21 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 51.3% 

Test Stat Critical MSD OF P-Value P-Type Decision{a:5%) 
26.22 2.541 12.15 14 <0.0001 CDF Significant Effect 
23.95 2.541 14.88 10 <0.0001 CDF Significant Effect 
18.78 2.541 14.88 10 <0.0001 CDF Significant Effect 
24.98 2.541 14.88 10 <0.0001 CDF Significant Effect 
31.98 2.541 14.88 10 <0.0001 CDF Significant Effect 
38.38 2.541 14.88 10 <0.0001 CDF Significant Effect 
24.38 2.541 14.88 10 <0.0001 CDF Significant Effect 
31.21 2.541 14.88 10 <0.0001 CDF Significant Effect 

Test Stat Critical P-Value Decision(a:5%) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.1788 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 
Between 
Error 

198504.1 
3200.375 

24813.01 
91.43929 

Total 201704.4 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-1 

Test 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

8 

35 
43 

Test Stat Critical 
14.59 20.09 

0.9807 0.9295 

271.4 

P-Value 

0.0677 
0.6613 

CETIS™ v1.8.7.16 

P-Value Decision(a:5%) 
<0.0001 Significant Effect 

Decision(a:1°/o) 
Equal Variances 
Normal Distribution 

Analyst: __ _ 



CETIS Analytical Report Report Date: 16 Mar-17 13:48 (p 2 of 2) 

Test Code: 170123111-4244-3211 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 03-9218-0017 Endpoint: Cell Yield CETIS Version: CET1Sv1.8.7 

Analyzed: 16 Mar-17 13:46 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV0/o %,Effect 

Lab Control 8 29 26.64 31.36 29.5 25 33 1 9.75°/o 0.0% 
FR_UFR1 8 154.4 147.5 161.2 154.5 143 167 2.897 5.31% -432.3% 

FR_FRCP1 4 169.3 159.4 179.1 167.5 164 178 3.092 3.65% -483.6% 

GH_FR1 4 139 121.5 156.5 139 129 149 5.492 7.9% -379.3% 

GH_ERC 4 175.3 161.7 188.8 176.5 164 184 4.27 4.87% -504.3%> 
EV_MC2 4 216.3 195.1 237.4 218.5 199 229 6.651 6.15°/o -645. 7°/c 
EV_HC1 4 253.8 231.7 275.8 254.5 237 269 6.921 5.46% -775.0°/o 
CM_MC2 4 171.8 160 183.5 171 164 181 3.705 4.32% -492.2% 

LC~LCDSSLCC 4 211.8 187.3 236.2 211 196 229 7.685 7.26o/o -630.2% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 
Lab Control 33 30 32 27 25 26 30 29 

FR_UFR1 154 151 163 167 155 143 157 145 

FR_FRCP1 169 164 178 166 
GH_FR1 148 149 129 130 

GH_ERC 164 174 184 179 
EV_MC2 199 224 213 229 
EV_HC1 249 269 260 237 
CM_MC2 168 174 181 164 
LC_LCDSSLCC 220 229 196 202 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-6635-1757 
Analyzed: 16 Mar-17 13:47 

Batch ID: 06-5297-6285 

Start Date: 24 Feb-17 07:45 

Ending Date: 27 Feb-17 07:45 

Duration: 72h 

Sample Code Sample ID 

Lab Control 09-4478-8207 

FR_UFR1 20-4104-2710 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two..Sample Test 

Sam pie Code vs Sam pie Code 

Lab Control FR_UFR1 

Auxiliary Tests 

Attribute Test 

Report Date: 

Test Code: 

16 Mar-17 13:48 (p 1 of 2) 

170123 J 11-4244-3211 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CET1Sv1.8.7 

Analysis: Parametric-Two Sample Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name 

24 Feb-17 24 Feb-17 8h Teck Coal 

21 Feb-1710:30 22 Feb-1710:30 69h (2.8 "C) 

Sample Source 

Teck Coal 

Teck Coal 

Station Location 

Lab Control 

FR_UFR1_Q_02012017 _N 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 18.6o/o 

Test Stat Critical MSD OF P.Value P-Type Decision(a:5%) 

40.91 1.761 5.397 14 <0.0001 CDF Significant Effect 

Test Stat Critical P-Value Decision(a:5%} 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.1788 Non-significant Trend in Controls 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

Sample Code 

Lab Control 
FR_UFR1 

Cell Yield Detail 

Sample Code 

Lab Control 

FR_UFR1 

000-469-187-1 

Sum Squares 

62875.56 

525.875 
63401.44 

Test 

Variance Ratio F 

Mean Square 

62875.56 

37.5625 

Test Stat 

8.391 
Shapiro-Wilk W Normality 0.9646 

Count Mean 95°/o LCL 
8 29 26.64 
8 154.4 147.5 

Rep 1 Rep2 Rep3 

33 30 32 

154 151 163 

OF 

1 

14 
15 

Critical 

8.885 
0.8408 

95% UCL 

31.36 

161.2 

Rep4 

27 

167 

F Stat 

1674 

P-Value 

0.0118 

0.7455 

Median 

29.5 
154.5 

Reps 

25 

155 

CETIS'M v1.8.7.16 

P-Value Oecision(a:5%) 

<0.0001 Significant Effect 

Decision{a:1%} 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% %Effect 

25 33 1 9.75°/o 0.0% 
143 167 2.897 5.31% -432.3% 

Rep 6 Rep7 Rep 8 
26 30 29 

143 157 145 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-6635-1757 
Analyzed: 16 Mar-1713:47 

Graphics ,. ! ,. 
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000-469-187-1 

Endpoint: Cell Yield 
Analysis: Parametric-Two Sample 

" 
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Report Date: 
Test Code: 

16 Mar-1713:48 (p 2 of 2) 

170123 I 11-4244-3211 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 20-1513-1248 
Analyzed: 16 Mar-17 13:47 

Batch ID: 

Start Date: 

06-5297-6285 

24 Feb-17 07:45 

Ending Date: 27 Feb-17 07:45 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 20-4104-2710 

FR_FRCP1 20-6353-5284 

GH_FR1 07-2968-3934 

GH_ERC 00-0005-7396 

EV_MC2 04-6620-6754 

EV_HC1 07-8133-2867 

CM_MC2 11-1745-6464 

LC_LCDSSLCC 17-3894-2443 

Sample Code Material Type 
FR_UFR1 Water Sam pie 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_MC2 Water Sample 

EV_HC1 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sam pie Code vs Sam pie Code 

FR_UFR1 FR_FRCP1 

Auxiliary Tests 

Attribute 

GH_FR1 
GH_ERC 

EV_MC2 

EV_HC1 
CM_MC2 
LC_LCDSSLCC 

Test 

Report Date: 

Test Code: 

16 Mar-17 13:48 (p 1 of 2) 

170123111-4244-3211 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchnerie!la subcapitata 

Source: In-House Culture 

Sample Date Receive Date Sample Age 
21 Feb-1710:30 22 Feb-1710:30 69h (2.8 °C) 

21Feb-1708:55 22 Feb-1710:30 71h (1.3 °C) 

21 Feb-1712:45 22 Feb-1710:30 67h (1.5 °C) 

21 Feb-1710:15 22 Feb-1710:30 69h (1.5 °C) 

21 Feb-17 08:05 22 Feb-17 10:30 72h (4.5 °C) 

21 Feb-1712:15 22 Feb-1710:30 68h (2 °C) 

21 Feb-1711:40 22 Feb-1710:30 68h (1.3 °C) 

21 Feb-17 08:15 22 Feb-17 10:30 71h (2 °C) 

Brine: 

Age: 7d 

Client Name 
Teck Coal 

Sample Source Station Location 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_UFR1_Q_02012017 _N 

FR_FRCP1_ Q_02012017 _N 

GH_FR1_ WS_2017-02-21_N 

GH_ERC_WS_2017-02-21_N 

EV_MC2_WS_2017-02-21_N 

EV _HC1_ WS_2017-02-21_N 

CM_MC2_WS_20170221_N 

LC_LCDSSLCC_WS_2017-02-21 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 10.6°!o 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%} 
-2.292 2.526 16.39 10 1.0000 CDF Non-Significant Effect 
2.369 2.526 16.39 10 0.0694 CDF Non-Significant Effect 
-3.217 2.526 16.39 10 1.0000 CDF Non-Significant Effect 
-9.535 2.526 16.39 10 1.0000 CDF Non-Significant Effect 
-15.31 2.526 16.39 10 1.0000 CDF Non-Significant Effect 
-2.677 2.526 16.39 10 1.0000 CDF Non-Significant Effect 
-8.841 2.526 16.39 10 1.0000 CDF Non-Significant Effect 

Test Stat Critical P-Value Decision(a:5°/o) 

Project 

Longitude 

Control Trend Mann-Kendal! Trend 0.7195 Non-significant Trend in Controls 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

000-469-187-1 

Sum Squares Mean Square 
43551.93 
3144.375 

46696.3 

Test 

6221.705 

112.2991 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

4.356 

0.9644 

OF 

7 

28 

35 

Critical 
18.48 

0.9166 

F Stat 

55.4 

P-Value 

0.7380 

0.2918 

CETIS'M v1.8.7.16 

P-Value Decision(a:5o/o) 
<0.0001 Significant Effect 

Decision( a: 1 o/o) 
Equal Variances 
Normal Distribution 

Analyst: __ _ QA: 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 20-1513-1248 Endpoint: Cell Yield 
Analyzed: 16 Mar-1713:47 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Median 

FR_UFR1 8 154.4 147.5 161.2 154.5 

FR_FRCP1 4 169.3 159.4 179.1 167.5 

GH_FR1 4 139 121.5 156.5 139 

GH_ERC 4 175.3 161.7 188.8 176.5 
EV_MC2 4 216.3 195.1 237.4 218.5 
EV_HC1 4 253.8 231.7 275.8 254.5 
CM_MC2 4 171.8 160 183.5 171 
LC_LCDSSLCC 4 211.8 187.3 236.2 211 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps 
FR_UFR1 154 151 163 167 155 
FR_FRCP1 169 164 178 166 
GH_FR1 148 149 129 130 

GH_ERC 164 174 184 179 

EV_MC2 199 224 213 229 

EV_HC1 249 269 260 237 

CM_MC2 168 174 181 164 
LC_LCDSSLCC 220 229 196 202 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

143 167 

164 178 

129 149 

164 184 

199 229 

237 269 

164 181 

196 229 

Rep6 Rep 7 

143 

• 
• 

157 

• ••• 

o.o 

16 Mar-17 13:48 (p 2 of 2) 

170123111-4244-3211 

Nautilus Environmental 

CETISv1.8.7 
Yes 

Std Err CV% %Effect 

2.897 5.31% 0.0% 

3.092 3.65% -9.64% 
5.492 7.9% 9.96% 
4.27 4.87% -13.52% 
6.651 6.15% -40.08% 

6.921 5.46°/c -64.37°/o 
3.705 4.32% -11.26% 

7.685 7.26% -37.17% 

Rep8 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-0706-2608 
Analyzed: 16 Mar-1713:47 

Batch ID: 06-5297 -6285 

Start Date: 24 Feb-17 07:45 

Ending Date: 27 Feb-17 07:45 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 20-4104-2710 

FR_FRCP1 20-6353-5284 

GH_FR1 07-2968-3934 

GH_ERC 00-0005-7396 

EV_MC2 04-6620-6754 

EV_HC1 07-8133-2867 

CM_MC2 11-1745-6464 

LC_LCDSSLCC 17 -3894-2443 

Sample Code Material Type 

FR_UFR1 Water Sample 
FR_FRCP1 Water Sample 

GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_MC2 Water Sample 
EV_HC1 Water Sample 

CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs 
FR_UFR1 

Auxiliary Tests 

Attribute 

Sample Code 

FR_FRCP1 
GH_FR1 
GH_ERC 

EV_MC2 
EV_HC1 

CM_MC2 
LC_LCDSSLCC 

Test 

Report Date: 

Test Code: 

16 Mar-1713:48 (p 1 of 2) 

170123 I 11-4244-3211 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 
Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name 
21 Feb-1710:30 22 Feb-1710:30 69h (2.8 'C) Teck Coal 

21Feb-1708:55 22 Feb-1710:30 71h (1.3 'C) 

21 Feb-1712:45 22 Feb-1710:30 67h (1.5 'C) 

21 Feb-1710:15 22 Feb-1710:30 69h (1.5 'C) 

21Feb-1708:05 22 Feb-1710:30 72h (4.5 'C) 

21 Feb-1712:15 22 Feb-1710:30 68h (2 'C) 

21 Feb-1711:40 22 Feb-1710:30 68h (1.3 'C) 

21Feb-1708:15 22 Feb-1710:30 71h (2 'C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

FR_UFR1_Q_02012017 _N 

FR_FRCP1_Q_02012017 _N 

GH_FR1_WS_2017-02-21_N 

GH_ERC_WS_2017-02-21_N 

EV_MC2_WS_2017-02-21_N 

EV _HC1_WS_2017-02-21_N 

CM_MC2_WS_20170221_N 

LC_LCDSSLCC_WS_2017-02-21 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 10.6o/o 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

2.292 2.526 16.39 10 0.0810 CDF Non-Significant Effect 
-2.369 2.526 16.39 10 1.0000 CDF Non-Significant Effect 
3.217 2.526 16.39 10 0.0102 CDF Significant Effect 
9.535 2.526 16.39 10 <0.0001 CDF Significant Effect 
15.31 2.526 16.39 10 <0.0001 CDF Significant Effect 
2.677 2.526 16.39 10 0.0360 CDF Significant Effect 
8.841 2.526 16.39 10 <0.0001 CDF Significant Effect 

Test Stat Critical P-Value Decision(a:5%) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.7195 Non-significant Trend in Controls 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-1 

Sum Squares Mean Square OF 

43551.93 
3144.375 

46696.3 

Test 

6221.705 

112.2991 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

7 
28 

35 

Test Stat Critical 

4.356 18.48 

0.9644 0.9166 

F Stat P-Value Decision(a:So/o) 

55.4 <0.0001 Significant Effect 

P-Value Decision(a:1%) 
0.7380 Equal Variances 

0.2918 Normal Distribution 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis 10: 06-0706-2608 Endpoint: Cell Yield 

Analyzed: 16 Mar-17 13:47 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median 

FR_UFR1 8 154.4 147.5 161.2 154.5 

FR_FRCP1 4 169.3 159.4 179.1 167.5 

GH_FR1 4 139 121.5 156.5 139 
GH_ERC 4 175.3 161.7 188.8 176.5 
EV_MC2 4 216.3 195.1 237.4 218.5 
EV_HC1 4 253.8 231.7 275.8 254.5 
CM_MC2 4 171.8 160 183.5 171 
LC_LCDSSLCC 4 211.8 187.3 236.2 211 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 

FR_UFR1 154 151 163 167 155 

FR_FRCP1 169 164 178 166 

GH_FR1 148 149 129 130 

GH_ERC 164 174 184 179 

EV_MC2 199 224 213 229 

EV_HC1 249 269 260 237 

CM_MC2 168 174 181 164 

LC_LCDSSLCC 220 229 196 202 

Graphics 
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Report Date: 
Test Code: 

CETIS Version: 
Official Results: 

Min Max 

143 167 

164 178 
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APPENDIX C – Hyalella azteca Toxicity Test Data 





































 
 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 





































Warning Chart

Fathead minnow

Test Method: 7 days Fathead minnow Survival and Growth Test (7 treatments plus a control)

HydroQual Test Method: WTR-ME-046

Reference: Biological Test Method: Test of Larval Growth and Survival Using Fathead

minnows. Environment Canada, EPS 1/RM/22, Second Edition, February 2011.

Test Organism: Test Design:

test species: Pimephales promelas test type: static renewal

culture source: Aquatox toxicant: sodium chloride

(Arkansas, USA) test vessel: polypropylene

temp of breeding aquaria: 23 - 26 
o
C cups, 11 x 9 cm

food type: newly-hatched brine volume of test vessel (ml): 500

shrimp nauplii test volume (ml): 250

frequency of feeding: daily depth of test solution: >3 cm

breeding colony mortality: <1% (last 7 days) replicates per treatment: 4 replicates

age of test organisms: <24 hours organisms per replicate: 10

condition prior to test initiation: normal feeding: twice daily

batch number: 20170223FM temperature (
o
C): 24-26

photoperiod: 16 hours light: 8 hours dark

light level (surface): 100-500 lux (full spectrum)

Control/Dilution Water:

source: dechlorinated City of Calgary tap water

spiked with 4 mg/L KCl

pH (units): 8.1

conductance (µS/cm): 417

dissolved oxygen (mg/L): 7.2

NH4
+ 

(mg/L): <0.1

hardness (mg CaCO3/L): 228

alkalinity (mg CaCO3/L): 132

total residual chlorine (mg/L): <0.01

Comments:

                                       The  data and results are authorized and verified correct.The test data and results are authorized and verified correct.

Senior Verifier
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Warning Chart

Fathead minnow

toxicant Sodium Chloride (NaCl)
started on 2017/02/27 ended on 2017/03/06

Result (7 d LC50): 3.60 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 3.54 upper 3.66

mean 3.75 sd 0.17 cv(%): 25.5

lower upper

warning limits (±2 sd) 3.41 4.08 (95% confidence limits)

control limits (±3 sd) 3.25 4.24 (99% confidence limits)

started on 2017/02/27 ended on 2017/03/06

Result (7 d IC25): 3.44 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 3.26 upper 3.52

mean 3.53 sd 0.17 cv(%): 26.4

lower upper

warning limits (±2 sd) 3.19 3.87 (95% confidence limits)

control limits (±3 sd) 3.02 4.04 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated
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APPENDIX E – Chain-of-Custody Forms 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 
collected from the Elk Valley to meet requirements of the quarterly toxicity testing program 
required under BC Ministry of Environment and Sustainability permit number 107517 in the 
second quarter of 2017 are provided in the tables below.  
  
Sample and Test Type Information 

Sample IDs 
FR_UFR1 (site control), GH_ER2 (site control), CM_MC1 (site control) †  
FR_FRCP1, GH_FR1, GH_ERC*, EV_MC2*, EV_HC1*, CM_MC2 and 
LC_LCDSSLCC* 

Sample collection dates April 24, May 2, 9, 16, 23 and 30 and June 6, 2017  
Sample receipt dates April 25, May 3, 10, 17, 24, and 31 and June 7, 2017 

Sample receipt temperatures Ranged from 3.0 to 12.0°C 

Test types 

Ceriodaphnia dubia 7-d survival and reproduction 

Pseudokirchneriella subcapitata 72-h growth inhibition 

Hyalella azteca 28-d survival and growth 

Pimephales promelas survival and growth 

Oncorhynchus mykiss (rainbow trout) embryo-alevin development 

* Tested with C. dubia, P. subcapitata and O. mykiss only 
† Tested with C. dubia and P. subcapitata only; sample collected on May 2, 2017 



                                                                                  
  
 

  
WO#170358 – 170362   Nautilus Environmental Company Inc.            v 
and 170410 – 170411  

Summary of Results 

Endpoint 
Mean ± SD 

Laboratory Control FR_UFR1 
 (Site Control) 

GH_ER2 
(Site Control) FR_FRCP1 GH_FR1 

C. dubia      

Survival (%) 100 100 90 100 100 

Reproduction 20.8 ± 3.5 21.7 ± 4.1 17.3 ± 4.7α 8.5 ± 2.5 * α β 17.6 ± 3.3α 

P. subcapitata      

Cell Yield  

(x 104 cells/mL) 
28.4 ± 1.8 141.4 ± 5.4  147.5 ± 9.7  145.0 ± 7.2 144.0 ± 5.0 

H. azteca      

Survival (%) 86.0 ± 5.5 86.0 ± 11.4 94.0 ± 5.5 86.0 ± 11.4 86.0 ± 11.4 

Dry weight (mg) 0.90 ± 0.06  0.91 ± 0.04  0.83 ± 0.04* α  0.80 ± 0.10α  0.89 ± 0.07 

SD = Standard Deviation, NT = Not Tested 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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Summary of Results (continued) 

Endpoint Mean ± SD 
GH_ERC EV_MC2 EV_HC1 CM_MC2 LC_LCDSSLCC 

C. dubia      

Survival (%) 100 90 100 90 100 

Reproduction 20.3 ± 2.5 16.7 ± 4.1* α 14.9 ± 3.1 *α 10.5 ± 3.8* α β 25.7 ± 2.4   

P. subcapitata      

Cell Yield  

(x 104 cells/mL) 
141.3 ± 6.3 139.5 ± 9.3 144.3 ± 7.1 129.0 ± 7.4α β 134.0 ± 4.2 β 

H. azteca      

Survival (%) NT NT NT 50.0 ± 18.7* α β NT 

Dry weight (mg) NT NT NT 0.14 ± 0.02* α β NT 

SD = Standard Deviation, NT = Not Tested 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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Summary of Results (continued) 

Endpoint 
Mean ± SD 

Laboratory Control FR_UFR1  
(Site Control) 

GH_ER2 
(Site Control) FR_FRCP1 GH_FR1 

P. promelas      

Hatch (%)  100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 

Survival (%)  96.7 ± 6.7 95.0 ± 6.4 95.0 ± 3.3  95.0 ± 6.4 61.7 ± 21.3* α β 

Biomass (mg)  0.76 ± 0.03 0.84 ± 0.08  0.80 ± 0.03  0.74 ± 0.05α 0.64 ± 0.07* α β 

Length (mm)  8.4 ± 0.1  8.2 ± 0.3   8.4 ± 0.1  8.3 ± 0.2 8.9 ± 0.6  

Normal 
development (%)  100 ± 0.0 100 ± 0.0 98.2 ± 3.6 98.2 ± 3.6 100 ± 0.0 

O. mykiss      

Survival (%) 78.5 ± 10.4 62.2 ± 17.1* β 78.8 ± 12.0 63.8 ± 14.4* β 71.7 ± 10.9 

Viability (%) 67.6 ± 10.1 58.9 ± 16.3 71.4 ± 13.2 58.8 ± 11.6 67.8 ± 12.6 

Length (mm) 17.4 ± 0.5 19.2 ± 0.8 17.9 ± 0.4α 18.8 ± 0.7 20.4 ± 0.8 

Wet weight (mg) 72.1 ± 6.0 80.3 ± 6.7 78.0 ± 4.0 81.2 ± 7.1 91.7 ± 5.5 

SD = Standard Deviation, NT = Not Tested 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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Summary of Results (continued) 

Endpoint 
Mean ± SD 

GH_ERC EV_MC2 EV_HC1 CM_MC2 LC_LCDSSLCC 

P. promelas      

Hatch (%)  NT NT NT 100 ± 0.0 NT 

Survival (%)  NT NT NT 91.7 ± 3.3  NT 

Biomass (mg)  NT NT NT 0.84 ± 0.05 NT 

Length (mm)  NT NT NT 8.4 ± 0.2  NT 

Normal 
development (%)  NT NT NT 100 ± 0.0 NT 

O. mykiss      

Survival (%) 49.6 ± 23.7* β 79.8 ± 17.1 80.5 ± 8.3 76.2 ± 5.2 77.9 ± 6.5 

Viability (%) 46.8 ± 23.3* β 73.1 ± 14.6 70.5 ± 10.2 62.9 ± 11.6 63.1 ± 12.5 

Length (mm) 20.0 ± 0.8  19.1 ± 0.8 18.5 ± 0.9 18.5 ± 0.9 18.6 ± 1.0 

Wet weight (mg) 88.7 ± 8.1 86.1 ± 7.2 82.8 ± 8.5 84.3 ± 7.0 90.5 ± 7.3 

SD = Standard Deviation, NT = Not Tested 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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Summary of Results (continued) 

Endpoint 
Mean ± SD 

Laboratory  
Control 

CM_MC1 
 (Site Control) CM_MC2 

C. dubia    

Survival (%) 100 100 100 

Reproduction 18.9 ± 1.4 22.3 ± 1.9 14.3 ± 5.1* † 

P. subcapitata    

Cell Yield (x 104 cells/mL) 29.9 ± 1.6 170.0 ± 11.6 151.8 ± 11.0 † 

SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
† Result was significantly lower than the site control CM_MC1 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
various locations in the Elk Valley as part of a quarterly toxicity testing program required under 
BC Ministry of Environment and Sustainability permit number 107517.  Test species required to 
be tested quarterly include a cladoceran (Ceriodaphnia dubia), a unicellular green alga 
(Pseudokirchneriella subcapitata), an amphipod (Hyalella azteca), and the fathead minnow 
(Pimephales promelas).  Tests are also required on a semi-annual basis (in alignment with second 
and fourth quarter testing) using rainbow trout (Oncorhynchus mykiss).  
 
Water samples used for testing were transported in 20-L plastic containers in coolers containing 
ice packs, or in 200-L plastic drums.  Samples were received at temperatures ranging from 3.0 to 
12.0°C and were stored in the dark at 4 ± 2°C prior to testing. Table 1 summarizes the toxicity 
tests that were conducted on each sample as well as sample collection dates. Samples were 
collected weekly on the dates shown in Table 1 for the duration of the H. azteca, P. promelas 
and O. mykiss tests. The P. promelas test was conducted at the Nautilus Environmental 
laboratory in Calgary, AB; the other toxicity tests were conducted at the Burnaby, BC location. 
 
This report presents the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through E. Results of analytical 
chemistry that was performed on the samples tested in this program are uploaded by Teck to 
the Environmental Management System database. These samples were collected by Teck 
personnel at the same time the samples were collected for toxicity testing. The chain-of-custody 
forms are provided in Appendix F. 
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 Table 1. Summary of toxicity testing program. 

Sample ID EMS Location ID Species Tested Sample Collection Dates 

FR_UFR1 * E216777 
C. dubia, P. subcapitata, 

H. azteca, P. promelas†  and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

GH_ER2 * 0200389 
C. dubia, P. subcapitata, 

H. azteca, P. promelas†  and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

CM_MC1 * E258175 C. dubia and P. subcapitata May 2, 2017 

FR_FRCP1 E300071 
C. dubia, P. subcapitata, 

H. azteca, P. promelas†  and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

GH_FR1 0200378 
C. dubia, P. subcapitata, 

H. azteca, P. promelas†  and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

GH_ERC E300090 C. dubia, P. subcapitata and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

EV_MC2 E300091 C. dubia, P. subcapitata and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

EV_HC1 E102682 C. dubia, P. subcapitata and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

CM_MC2 E258937 
C. dubia, P. subcapitata, 

H. azteca, P. promelas†  and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

LC_LCDSSLCC E297110 C. dubia, P. subcapitata and 
O. mykiss 

April 24, May 2, 9, 16, 23 and 30, and 
June 6, 2017 

* Site water controls 
† P. promelas tests were conducted on copper-amended samples 

 

  



SCALE:

DATE:

COORDINATE SY STEM:
1:550,000

MINE OPERATION:
8/29/2017

NAD 1983 UTM Zone 11N

T

T

T

T

T

T

T

T

T

T

CM_MC1

CM_MC2

EV_HC1

EV_MC2

FR_FRCP1

FR_UFR1

GH_ERC GH_FR1

LC_LCDSSLCC

GH_ER2

CMO

EVO

FRO

GHO

LCO

Kootenay River

Corbin Creek

Al
ex

an
de

r C
ree

k

Line Creek

Michel Creek

Fording RiverElk
 R

ive
r

Gr
ee

nh
ills

 C
ree

k

700,000

700,000

5,5
00

,00
0

5,5
00

,00
0

Roads
Rivers

T Monitoring Locations Elk Valley

Chronic Toxicity
Monitoring Locations ±

0 8,000 16,0004,000
Meters

FRO
GHO

LCO

EVO

CMO

Docum ent Path: \\teckcom inco.loc\CGO\Groups\TCGIS\Data\Operations\SPO\Dan_Vasiga\ChronicToxicity Overview.m xd

The m aps and m ap data are provided ‘as is’
w ithout any guarantee, representation, condition or
warranty  of any kind, either express, im plied, or
statutory.  Teck Resources Lim ited assum es no
liability  w ith respect to any reliance the user places
in the m aps and m ap data, and the user assum es
the entire risk as to the truth, accuracy, currency,
or com pleteness of the inform ation contained in
the m aps and m ap data.



 
 

 
WO#170358 – 170362   Nautilus Environmental Company Inc. 4 
and 170410 – 170411 

2.0 METHODS 
 
Methods for the toxicity tests using C. dubia, P. subcapitata, H. azteca, P. promelas and O. mykiss 
are summarized in Tables 2 through 6.  Laboratory control water was 20% Perrier water 
prepared with deionized water for C. dubia; dechlorinated City of Calgary municipal tap water 
for P. promelas; moderately hard water prepared by addition of reagent grade salts to 
dechlorinated Metro Vancouver municipal tap water for H. azteca according to a recipe provided 
in Environment Canada (2013); and dechlorinated Metro Vancouver municipal tap water for O. 
mykiss.    
 
For the H. azteca tests, all of the site waters were supplemented with 25 mg/L chloride and 0.02 
mg/L bromide using NaCl and NaBr, respectively, according to recommendations of the Hyalella 
Advisory Group (chaired by Chris Ingersoll, USGS) (Norberg-King et al., 2014), since low 
concentrations of these halides are known to impair growth of this species.  The laboratory 
control water contained approximately 75 mg/L chloride and 0.8 mg/L bromide, respectively. 
 
Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 
(Grothe and Johnson, 1996; Ksoz et al., 2997; Downey et al. 2000). Results of toxicity tests and 
Toxicity Identification Evaluation efforts conducted in 2015 indicated that artefactual toxicity (i.e., 
adverse effects that were not associated with toxicants in the sample) had occurred in fathead 
minnow tests using ambient water samples from the Elk Valley and amendment of the samples 
with a low dose of copper appeared to counteract the adverse effect.  Consequently, the P. 
promelas tests were tested on the samples with addition of 10 µg/L copper, in order to reduce 
the potential adverse effects caused by fungi and microbes in the samples.  A copper-amended 
control water treatment was also evaluated to test whether the copper itself caused any adverse 
response. 
 
Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013), and 
involved comparison of results to both the laboratory and site water controls. 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 
Organism source In-house culture 
Organism age <24 hour old neonates, produced within a 12 hour window 
Test type Static-renewal 
Test duration 7 ± 1 day 
Test vessel 20-mL glass test tube 
Test volume 15 mL 
Test solution depth 10 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 10 per treatment 
Number of organisms 1 per replicate 

Control/dilution water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 
µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 
Test temperature 25 ± 1°C 
Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 
Light intensity 100 to 600 lux at water surface 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity of undiluted sample measured at 
test initiation; survival and reproduction checked daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 
Statistical software CETIS Version 1.8.7 
Test endpoints Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods; no ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 
Full strength sample diluted to 95.2% (v/v) by addition of 
nutrients, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control and site control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 
Test area temperature measured daily; temperature and pH 
measured at test initiation; pH of two control wells measured 
at test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Statistical software CETIS Version 1.8.7 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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Table 4. Test conditions: Hyalella azteca survival and growth test. 

Test species Hyalella azteca 
Organism source Aquatic Research Organisms, NH 
Organism age 7- to 8-days old 
Test type Static-renewal 
Test duration 28 days 

Test vessel 375-mL glass container 

Test volume 300 mL 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 5 per treatment 
Number of organisms 10 per replicate 

Control/dilution water 
Reconstituted water containing ~75 mg/L Cl and 0.8 mg/L Br 
(Environment Canada 2013). Samples supplemented with 25 
mg/L Cl and 0.02 mg/L Br. 

Test solution renewal Twice daily (~80% renewal) 

Test temperature 23 ± 1°C 

Feeding 
1 mL of YCT daily to each container. Tetramin daily, with 
amounts increasing weekly: Week 1: 0.25 mg, Week 2: 0.5 mg, 
Week 3: 1 mg, Week 4: 1.5 mg in each test container. 

Light intensity 500 to 1000 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity measured upon arrival; hardness 
and alkalinity measured at test termination; total ammonia 
measured at test initiation and termination 

Test protocol 
Modified from US EPA (2000), as described in Norberg-King et 

al. (2014) 

Statistical software CETIS Version 1.8.7 

Test endpoints Survival and dry weight 

Test acceptability criteria for controls Mean control survival of ≥80% survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 5. Test conditions: Pimephales promelas survival and growth test. 

Test species Pimephales promelas 

Organism source Aquatox, Hot Springs, AR 

Organism age <24 hours 

Test type Static-renewal 

Test duration From egg stage until 28 days post hatch 

Test vessel 1-L plastic container 

Test volume 1 L 

Test concentrations 
100% (undiluted) sample amended with 10 µg/L Cu, plus 
laboratory control and control amended with 10 µg/L Cu 

Test replicates 4 per treatment 

Number of organisms 10 per replicate 

Control/dilution water Dechlorinated City of Calgary municipal tapwater 

Test solution renewal Daily (80% renewal) 

Test temperature 25 ± 1°C 

Feeding 
Twice a day, after hatch, with newly hatched brine shrimp 
(Artemia nauplii) 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration None unless dissolved oxygen fell to less than 60% saturation 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity measured upon arrival; survival 
checked daily 

Test protocol US EPA (1996) and ASTM (2013) 

Statistical software CETIS Version 1.8.7  

Test endpoints 
Hatch, survival, length, biomass, normal development (which 
assesses incidence of deformities) 

Test acceptability criteria for controls >66% hatch, ≥70% post-hatch survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 6. Test conditions: Oncorhynchus mykiss embryo-alevin test. 

Test species Oncorhynchus mykiss 
Organism source Troutlodge, Sumner, WA 

Gamete quality 
Small amount of water added to milt on a dry glass slide; 
verification of vigorous sperm motility using a compound 
microscope (100 X magnification) 

Organism age <30 minutes post fertilization, <24 hour old gametes 
Test type Static-renewal 
Test duration Test terminated 7 days after ≥50% of controls hatch 

Test vessel 4-L plastic containers 
Test volume 2 L 
Test solution depth 17 cm 
Test concentrations 100% (undiluted sample), plus laboratory control 
Test replicates 4 per treatment 
Number of organisms 30 per replicate 
Control water Dechlorinated Metro Vancouver municipal tap water 
Test solution renewal Daily (80% renewal) 
Test temperature 14 ± 1°C 
Feeding None 
Light intensity Dark 

Photoperiod 24 hours dark; low intensity light used during solution 
renewals 

Aeration Continuous gentle aeration 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity of undiluted sample measured 
upon arrival; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28 
Statistical software CETIS Version 1.8.7 

Test endpoint Survival, viability (which assesses incidence of deformities), 
length, wet weight  

Test acceptability criteria for controls ≥65% normally developed hatched fish 
Reference toxicant Sodium dodecyl sulphate (SDS) 
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3.0 RESULTS 
 
3.1 Ceriodaphnia dubia 
 
Results of the toxicity tests using C. dubia are provided in Table 7.  The Fording River (FR_UFR1), 
Elk River (GH_ER2) and Michel Creek (CM_MC1) site waters performed similarly to the laboratory 
controls for this species, indicating that there were no adverse effects associated with the 
upstream Fording River, Elk River and Michel Creek stations.  Note that the upstream Michel 
Creek station (CM_MC1) was tested subsequently to the remaining stations; sample from 
CM_MC2 was tested a second time, concurrently with the test using sample from CM_MC1, so 
that its performance could be compared with the site control from Michel Creek. 
 
No adverse effect was observed on survival of C. dubia; survival ranged from 90 to 100% in the 
samples.  A statistically significant reduction in C. dubia reproduction was observed in four 
samples (FR_FRCP1, EV_MC2, EV_HC1 and CM_MC2) compared to the laboratory control; 
percent reduction ranged from 20 to 59% in these samples. Relative to the Fording River site 
water control, a statistically significant reduction in reproduction was observed in all samples 
with the exception of GH_ERC and LC_LCDSSLCC; percent reduction in those samples ranged 
from 19 to 61%. A statistically significantly reduction in reproduction was observed in samples 
FR_FRCP1 (51% reduction) and CM_MC2 (39% reduction) when compared to the Elk River site 
water control.  
 
In the subsequent test using the Michel Creek site water control (CM_MC1) and sample 
CM_MC2, there were no adverse effects on survival; there was 100% survival in the laboratory 
water control, site water control and sample. A statistically significant reduction in reproduction 
was observed in CM_MC2 when compared to the laboratory control (24% reduction) and Michel 
Creek site water control (36% reduction).  The remaining samples were not compared 
statistically to the Michel Creek site water control because the tests were conducted at different 
times. 
 
3.2 Pseudokirchneriella subcapitata 
 
Results of the toxicity tests using P. subcapitata are provided in Table 8.  In these tests, the 
Fording River, Elk River, and Michel Creek site water controls produced 4.0 to 4.7-fold greater 
growth than the laboratory water controls. This finding is not unusual, since the higher ionic 
strength associated with the site water controls would be expected to stimulate cell growth of 
this species relative to the very low ionic strength associated with the laboratory control water.  
Note that the upstream Michel Creek station (CM_MC1) was tested subsequently to the 
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remaining stations; sample from CM_MC2 was tested a second time, concurrently with the test 
using sample from CM_MC1, so that its performance could be compared with the site control 
from Michel Creek.  
 
All of the samples exhibited a stimulation of cell growth relative to the laboratory water control; 
there was no adverse effect on cell growth compared to the laboratory water control. Only 
sample CM_MC2 exhibited a statistically significant reduction (9%) in cell growth relative to the 
Fording River site water control. Compared to the Elk River site water control, a statistically 
significant reduction in cell yield was observed for CM_MC2 (13% reduction) and LC_LCDSSLCC 
(9% reduction). 
 
In the subsequent test using the Michel Creek site water control (CM_MC1) and sample 
CM_MC2, stimulation of cell growth relative to the laboratory control was observed in both 
samples.  Relative to the Michel Creek site water control, a statistically significant reduction in 
cell growth was observed in sample CM_MC2; percent reduction was 11%. 
 
3.3 Hyalella azteca 
 
Results of the toxicity tests using H. azteca are provided in Table 9. Survival and dry weight in 
the Fording River site water control, and survival in the Elk River site water control, were similar 
to the laboratory water control for this species, indicating that there were no adverse effects 
associated with the upstream Fording River and Elk River stations for these endpoints. Dry 
weight for the Elk River site water control was statistically significantly reduced compared to the 
laboratory water control, although the percent reduction was only 8%. 
 
A statistically significant reduction in survival was only observed in sample CM_MC2; percent 
reduction relative to the laboratory control, Fording River site water control and Elk River site 
water control ranged from 42 to 47%. A statistically significant reduction in dry weight relative to 
the laboratory control was also observed for CM_MC2; percent reduction was 85%. Relative to 
the Fording River site water control, a statistically significant reduction in dry weight was 
observed for FR_FRCP1 (12% reduction) and CM_MC2 (85% reduction). Compared to the Elk 
River site water control, only sample CM_MC2 exhibited a statistically significant reduction in dry 
weight; percent reduction was 84%. 
 
3.4 Pimephales promelas 
 
Results of the toxicity tests using P. promelas are provided in Table 10.  Hatch, survival, biomass, 
length and normal development (i.e., incidence of deformities) were similar in the Fording River 
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site water control, Elk River site water control and laboratory control, indicating that there were 
no adverse effects associated with the upstream Fording River and Elk River stations. 
 
There were no statistically significant reductions in hatch, length and normal development (i.e., 
incidence of deformities) in the samples relative to the laboratory control, Fording River site 
water control and Elk River site water control. Survival and biomass were statistically significantly 
reduced in sample GH_FR1 relative to the laboratory control, Fording River site water control 
and Elk River site water control; percent reduction for survival ranged from 35 to 36% and from 
16 to 24% for biomass relative to the laboratory and site water controls. Biomass for sample 
FR_FRCP1 was statistically significantly reduced relative to the Fording River site water control; 
percent reduction was 12%. 
 
Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 
(Grothe and Johnson, 1996; Ksoz et al., 1997; Downey et al. 2000).  Amending the samples with 
10 µg/L copper successfully curtailed fungal growth which has been observed in prior rounds of 
testing, with the exception of one replicate of GH_FR1, in which fungal growth was noted to be 
present on some of the mortalities. The adverse response observed on survival in GH_FR1 
occurred primarily between Day 6 and 13 of exposure, which is consistent with the pattern of 
adverse responses that has previously been attributed to fungal or microbial growth. Thus, it 
appears that the concentration of copper added to this sample may not have been sufficient to 
entirely remove the adverse response.  Results of the laboratory control and copper-treated 
laboratory control were similar, indicating that there was no adverse effect associated with the 
10 µg/L copper addition.   
 
3.5 Oncorhynchus mykiss 
 
Results of the toxicity tests using O. mykiss are provided in Table 11. The Fording River site water 
control, Elk River site water control and laboratory water control performed similarly for this 
species, with the exception of survival in the Fording River site water control, indicating that 
there were no adverse effects associated with the upstream Fording River and Elk River stations 
for majority of the test endpoints. Survival in the Fording River site water control was statistically 
significantly reduced (21% reduction) compared to the laboratory control. 
 
There were no adverse effects on length or wet weight in the samples compared to the 
laboratory water control, Fording River site water control and Elk River site water control. A 
statistically significant reduction in survival was observed in samples FR_FRCP1 and GH_ERC 
relative to the laboratory water control and Elk River site water control; percent reduction was 
19% for FR_FRCP1 and 37% for GH_ERC relative to both the laboratory water control and Elk 
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River site water control.  A statistically significant reduction in viability was only observed for 
sample GH_ERC, compared to the laboratory water control (31% reduction) and the Elk River site 
water control (34% reduction). 
 
There were no observations of unusual behaviour of O. mykiss in any of the test solutions, and 
the survival and viability endpoints were similar, indicating a low rate of deformities in all 
samples.  A hatch rate was not calculated in these tests; however, the survival endpoint provides 
an appropriate measure of successful hatch, since the test is terminated shortly following hatch. 
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Table 7. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival 

 (%) 
Reproduction 
 (Mean ± SD) 

Tests initiated April 26, 2017   

Laboratory Control 100 20.8 ± 3.5 

FR_UFR1 (Site Control) 100 21.7 ± 4.1 

GH_ER2 (Site Control) 90 17.3 ± 4.7 α 

FR_FRCP1 100 8.5 ± 2.5 * α β 

GH_FR1 100 17.6 ± 3.3 α 

GH_ERC 100 20.3 ± 2.5 

EV_MC2 90 16.7 ± 4.1 * α 

EV_HC1 100 14.9 ± 3.1 * α 

CM_MC2 90 10.5 ± 3.8 * α β 

LC_LCDSSLCC 100 25.7 ± 2.4   

   
Tests initiated May 5, 2017   

Laboratory Control 100 18.9 ± 1.4 

CM_MC1 (Site Control) 100 22.3 ± 1.9 

CM_MC2  100 14.3 ± 5.1 * † 

SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
† Result was significantly lower than the site control CM_MC1 
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Table 8. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104  cells/mL) 

(Mean ± SD) 
Stimulation relative to 
laboratory control (%) 

Tests initiated April 25, 2017   
Laboratory Control 28.4 ± 1.8 - 

FR_UFR1 (Site Control) 141.4 ± 5.4  398.2 
GH_ER2 (Site Control) 147.5 ± 9.7  419.8 

FR_FRCP1 145.0 ± 7.2 411.0 
GH_FR1 144.0 ± 5.0 407.5 
GH_ERC 141.3 ± 6.3 397.8 
EV_MC2 139.5 ± 9.3 391.6 
EV_HC1 144.3 ± 7.1 408.4 

CM_MC2 129.0 ± 7.4 α β 354.6 
LC_LCDSSLCC 134.0 ± 4.2 β 372.2 

   
Tests initiated May 5, 2017   

Laboratory Control 29.9 ± 1.6 -- 
CM_MC1 (Site Control) 170.0 ± 11.6 469.0 

CM_MC2  151.8 ± 11.0 † 407.9 
SD = Standard Deviation 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
† Result was significantly lower than the site control CM_MC1 
 
 
Table 9. Results: Hyalella azteca survival and growth test. 

Sample ID 
(Mean ± SD) 

Survival (%) Dry weight (mg) 
Laboratory Control 86.0 ± 5.5 0.90 ± 0.06 

FR_UFR1 (Site Control) 86.0 ± 11.4  0.91 ± 0.04 
GH_ER2 (Site Control) 94.0 ± 5.5  0.83 ± 0.04 * α  

FR_FRCP1 86.0 ± 11.4 0.80 ± 0.10 α  
GH_FR1 86.0 ± 11.4 0.89 ± 0.07 

CM_MC2 50.0 ± 18.7 * α β 0.14 ± 0.02 * α β 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2  
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Table 10. Results: Pimephales promelas survival and growth test. 

Sample ID 

(Mean ± SD) 

Hatch 
 (%) 

Survival 
 (%) 

Biomass 
 (mg) 

Length 
(mm) 

Normal 
development 

(%) 
Laboratory Control 100 ± 0.0 98.3 ± 3.3 0.73 ± 0.11 8.1 ± 0.3 100 ± 0.0 

Laboratory Control [+Cu] 100 ± 0.0 96.7 ± 6.7 0.76 ± 0.03 8.4 ± 0.1 100 ± 0.0 
FR_UFR1 (Site Control) [+Cu] 100 ± 0.0 95.0 ± 6.4 0.84 ± 0.08   8.2 ± 0.3  100 ± 0.0 
GH_ER2 (Site Control) [+Cu] 100 ± 0.0 95.0 ± 3.3  0.80 ± 0.03   8.4 ± 0.1  98.2 ± 3.6 

FR_FRCP1 [+Cu] 100 ± 0.0 95.0 ± 6.4 0.74 ± 0.05 α 8.3 ± 0.2 98.2 ± 3.6 
GH_FR1 [+Cu] 100 ± 0.0 61.7 ± 21.3* α β 0.64 ± 0.07* α β 8.9 ± 0.6  100 ± 0.0 

CM_MC2 [+Cu] 100 ± 0.0 91.7 ± 3.3  0.84 ± 0.05 8.4 ± 0.2  100 ± 0.0 
SD = Standard Deviation 
* Result was significantly lower than the copper amended laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
 
 
Table 11. Results: Oncorhynchus mykiss embryo-alevin test. 

Sample ID 
(Mean ± SD) 

Survival 
(%) 

Viability 
(%) 

Length 
(mm) 

Wet weight  
(mg) 

Laboratory Control 78.5 ± 10.4 67.6 ± 10.1 17.4 ± 0.5 72.1 ± 6.0 
FR_UFR1 (Site Control) 62.2 ± 17.1* β 58.9 ± 16.3 19.2 ± 0.8 80.3 ± 6.7 

GH_ER2 (Site Control) 78.8 ± 12.0 71.4 ± 13.2 17.9 ± 0.4 α 78.0 ± 4.0 
FR_FRCP1 63.8 ± 14.4* β 58.8 ± 11.6 18.8 ± 0.7 81.2 ± 7.1 
GH_FR1 71.7 ± 10.9 67.8 ± 12.6 20.4 ± 0.8 91.7 ± 5.5 
GH_ERC 49.6 ± 23.7* β 46.8 ± 23.3* β 20.0 ± 0.8  88.7 ± 8.1 
EV_MC2 79.8 ± 17.1 73.1 ± 14.6 19.1 ± 0.8 86.1 ± 7.2 
EV_HC1 80.5 ± 8.3 70.5 ± 10.2 18.5 ± 0.9 82.8 ± 8.5 

CM_MC2 76.2 ± 5.2 62.9 ± 11.6 18.5 ± 0.9 84.3 ± 7.0 
LC_LCDSSLCC 77.9 ± 6.5 63.1 ± 12.5 18.6 ± 1.0 90.5 ± 7.3 

SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the test protocols. The tests met all control acceptability criteria and water 
quality parameters remained within the ranges specified in the protocols throughout the tests. 
Uncertainty associated with these tests is best described by the standard deviations around the 
means. 
 
There were no deviations from test methodologies, other than the planned modification to the 
H. azteca method and addition of copper in the P. promelas tests, as described in Section 2.0, 
with the exception that the eggs in the rainbow trout embryo-alevin test were exposed using a 
blocked design (i.e., eggs from one fish was used for replicate A of each test concentration, eggs 
from the second fish for replicate B, and so on); this approach deviates from the Environment 
Canada test method, which indicates that the eggs should be pooled prior to testing.  However, 
this modification is considered appropriate because it reduces the risk of non-viable eggs 
affecting the test results, since in the event that one of the batches of eggs had been non-viable, 
it would have been possible to exclude data for that replicate. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 12.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 
reference toxicant tests were performed under the same conditions as those used for the 
samples. 
 

Table 12. Reference toxicant test results. 

Test species Endpoint Historical mean 
(2 SD Range) 

CV 
(%) Test date 

C. dubia 
Survival (LC50): 2.1 g/L NaCl 2.0 (1.8 – 2.2) 5 

May 3, 2017 
Reproduction (IC50): 1.5 g/L NaCl 1.6 (1.1 – 2.1) 17 

P. subcapitata Growth (IC50): 31.7 µg/L Zn 33.6 (25.5 – 44.3) 15 April 25, 2017 
H. azteca Survival (LC50): 6.0 g/L NaCl 5.7 (5.0 – 6.6) 7 April 26, 2017 

P. promelas 
Survival (LC50): 7.8 g/L NaCl 6.9 (4.5 – 10.7) 14 

May 3, 2017 
Biomass (IC25): 3.6 g/L NaCl 4.5 (2.4 – 8.1) 20 

O. mykiss Viability (EC50): 3.8 mg/L SDS 3.8 (2.4 – 6.0) 26 May 10, 2017 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 
Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: Teet. Coo.I 
Work Order No.: 

Sample Information: 

Sample ID: Vl\11\ovtS ·. ~ 0thttt) tc~~ 
Sample Date: fflVl "'\ ;-)If /11 \ r» 
Date Received: .ftp(\\;;!:; le 
Sample Volume: VUVlovD 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used :<:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

d. I (1,5-3. D) 
LI? ( D,l.o -1.1 ) 

Start Date/Time: _...:..fu>n~).i..;;;d~b:::_/.u.11--"~""--'-'lt:i'tYQ=-=.-i.h--
Set up by: __ E'."""l't\~m,,..../_J.;:.;::J ______ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is 280 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of215 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4; pH= 6.0 to 8.5 

D'flt11=t? 
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference :Toxicant Mean and Historical Range: 

.¥,;:;; (1,$-c), 0-) g/L NaCL 

16 (l.l~d. I) g/LNaCL 

CV(%): 

CV(%): 

Test Results: 

i. UJ10~\ 

~ ~1 {'. cc'(jifo) 

Negative Control 

fl<_\f\.f\2.LQ_ D~c\f'.J.oli-i-J 
ti\1_ 1GQ;)_VllS.-201)-oi'-llf i-J 
ffi'._Ff<cP1 G,>_ D'3nlf.}01"t-~ 

G1·LF!<-LWS_:io11-~-2·t ,J 

~-~CwS_:wfi-o~-J't_N 

W~HGL\NS_,.2c(1-o~-.:14_r-J 

~V-M(l _w~ _:?::>t+~O'{-J.1.LrJ 

( M. _tJ,0. _\,\)~_2-ol".:} t>'fl. 4-'_rJ 
i-'-U'. . .Os1;L.Cl ... ws.~::i.or=t-c"-t-.:JtrJ 

Survival(%) 

·11SO 

/ov 
qo 
IUD 
IUD 
IOV 
f'o\7 
qo 
qo 
ov 

Reproduction (Mean ± SD) 

"8 ± ;? t:; 

;:;LLr ± If. I 

H.3 ± 'f?t b. 

"8',5 ± ;>S~"c-

i':16 ± 3,:, b. 

;Jo/?> ± ;1,5 
l'fA ± -3, I '* 1-,:i 

lh:=r ± <f. I ii< b. 

10 .1) ± 3,'.'.)- * b.C. 

~.':>~ 0.... 

.+ 
Sk:j 
WI 

Q. 

is\~~ 
b. 
*i 
Ceµ~\ ~\1._fr11YI 
~\l~('C,vit\ j 
..\\tfH\ Sl'a 
:'fro\ fh\11Rli 

UiS 
U'Y\ 

c. 
Reviewed by: 

., JV 
Date reviewed:--=~.....:.....;=. ~.d~OJ:-1,_· .)-0-"'--"~I :}'-"'---

~ o(:",thitfld"' 
SI (JV\ 1 f\(t:o. i\'j:\ 1 
\.Qf~-{\~I" S•\k 
(),YI~\ Gl-Ll'.P·l. 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: ·1 ec t c oa \ · 
Sample ID: 
Work Order #: 

2 

6R7 
co;:;centralron 

.ffi_fl((;p\ 
Concentration 

Thermometer: _4_._ ___ DO mete~: "::),, / \ 

Control 
Hardness* lOD 
Alkalini * 

* mg/Las CaC03 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 lssued May 22, 2015 

Start Date & Time: 
Stop Date & Time:Ci 

Das 
3 4 7 

old new old ·· aew 

Das 

3 4 
old new .. old . · 

4 5 7 

pH meter:_q~--- Conductivity meter: .;;i, \ / __ _ 

Analysts: PUJO) >lSitrl'\W\ 
Fi~ 

Reviewed by:~ 
Date reviewed: fl'\4>j ~"O:tJt>i1 

I 

Naurnus Environmental Company Inc. 

/ 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: teer ca0t\ · 
Sample ID: 
Work Order#: 

0 1 2 

GH_E:k:.c 
Concentration 0 

HCA 
Concentration 2 

EV_-~c'Z. 
Concentration 0 

Thermometer: _y_,__ ___ oo mete~: ?.-/ ' 

Sample Description: 

Comments: 

Version 1.3 Issued May 22, 2015 

Start Date & Time: 
Stop Date & Time:/! , 

Test Species: ...:C:.:e.:.:.rio==:.:..;;;_==------

Das 

4 5 7 

3 7 

Das 

3 4 5 
new .. old . new ofd>. 11e:'W . 
~ ~1s.o 

pH meter: t.t-
-~---

Conductivity meter:_.;._\ ,_/ __ _ 

Reviewed by: ~ 
Date reviewed: ~ 2.1' ·4-01.r 

~I 

Nautilus Environmental Company Inc. 

/ 



Client: 
Sample ID: 
Work Order#: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Tee\:: coa\ 

Das 

0 1 3 4 

new old 

5 7 

l.C.-LCD5$L.C(, 1---.-----~-----..----D-'a.,.._s ___ --.------.-----.----1 
Concentration 3 4 5 6 7 

' / Days 
Concentration 0 I or 2 3 4 5 6 7 

init. /old new ofd new old new old new old new old new final 
Temperature (°C -0 I 

DO Cmg/L) 
pH 

Cond. CuS/cm) 

~ Initials 

I Davs 
Concentration lo 1 2 3 4 5 6 7 

/init. old new old new old new old new old·. rrew obi new final 
Temoerature (°C) i ?l;f.() 

DO Cma/U I 
pH I 

Cond. CuSJcnt} 

Initials / mm 
( 

4 DO meter: ?-./ \ '-\- Conductivity meter: .;;:i,, \ / Thermometer: pH meter: 

Control cM-IV\C;.. f,.(J.CO>SLCl 

I Hardness* lCQ ~ "f!10 
I Alkalinitv* qi, O?o'+ ~ 

Analysts: t>yJO; ;l$1t1"Y'NY\ 
61".'.'. 

*mg/Las CaC03 
Reviewed by: ~ 

Date reviewed: (>1~ 71:; 2'01r 
I 

Sample Description: 

Comments: Broodboard Used: OL\ l q l'1--f:, (_3 j -73~/ ~-:+ -'-tO) 
Version 1.3 Issued May 22, 2015 Nautilus Environmental Comparry Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: Tee+ coo.\ StartDate&Time: A~n\.?~tq.OJ\6oo·h. 
Sample ID: pcl'.3:; ( fen\ ") Stop Date & Time:{WW713JfC\g17-::ilJ 

WorkOrder: no:::Yv ?> \Ocf/~CVlv) Setup by: . .t-mm j:J -

Da s Concentration: CCJJ\rc-\ Concentration: -\-1 --' Jt-{.l. \ Concentration: llH-::-e'·"".""'r/"""/T=r::::----------, 
y A a C D E F G H I J lnit A B C D E F G H I J lnit A B C D E F G H I J lnit 

1 /V.V V /./ IV /"l/LL.JtliA~/V 1/_,,,.r--/-/ ./,/,,.,·//,/',,. /@11,%11/ / / / /!/ //./~ /-~mlh 
2 / / / / / / /,/ 1/ 7W- / / / / v / // / / ,fW~ / / / / / / / / '?YI'/} 
3 • / ;;- / / / / / / •""",,..... / ft. / / / / / / , / / / / l::.L / / / / /' / / / / / ~ 
4 1/ / ./ 1,,..- q "i / (...... l1 v ~) ] ~ L..-. L 4· <f 3 '3 'I ') d'S '1 St 1 2.-. 5 i:..1 "1 1 . v 'f lilJ 
5 t) 0 b lo 5 ~ (;- ·)" 4, Lj ·J5 4 / S ) ,/. ~ / Cj ~ C/ vY / ) ~ J" ,,,. :S )( '-f , b b ~ JS" 

6 f..{ ~ ·"1-· I 0 1..1 ID q )(' '1 (j' mm u_ q I {\ 9 (.~ 'O '1 f 0 Vf ·if-I nm '1' fO ~ ""1 '-1- v' I ./ y f () ffl1yY 

1WV~~~~~vV6~~/~~~~Wf8~~,~~q~~~l3~ JG,/~~ 
s I 

~a s Concentration: :t=&-:WC,...,,'""""""""""""'\'"""'',··-~·~· ----~~C-o-nc--e-nt-ra-tio_n_: --~ 6~,-.--==-R'.2=-.... .-\--------.C-o-n-ce-nt-ra""'"ti-on_: __ ..,.6~ft~~----
y A , B t C -_[~i?- ;E"-':""F . G H I J , lnit A ,B _ C D E _ F G H I J _ I nit A B C D . E _ F . G H / I_, J !nit 

1 / / /!/ L_/ / / /l/,t'ff/ / /// / p.~ / // /' //'-';}JAJI / / / ./ / / v /I/ /W//,? 
,__~_CL:Lv / J/ //--'/"'I// ,/i/ /~$? //>/ r'/ ,/ / / /' / _,L_'/~lf/'//) / V'/ // / ~,/ /:_ / // _/ ~ 

3 / "" / I/ ./ / / ,,r / / ~l. / / / / / · r ,,---- / ,r r Vf t. / r / / / _,.., ,/ .,....i-- ,,.,-- ',,,,- ;fl.. 
4 q / ./T / / / / / v' ~ '1' / / .,./ _,,,.., / / / / / /OS' s 1 / ) C( '7. '"'i .IL/ 7 5 75 

/ 2 ~ ·J 2 i 7 3 't v :J:: tr '3 'i .1 v If <~ ft ?__ > ::;y v s_ z._ 5 r -s / -./ v s v J 
v V S Co ./ v v v v b »'Jtn I~ 'L '1 .'/!" ~ 1-=t· ~- vi/ J-::if!l!J ., 11 b '1 .J< / l~ ==t-· l-, '1--mrr. 

'.fa_ Lt ,/ ./ (,,,, 7-' i/ 1 h iL 114#! Cf (j ltO 9 IO IL/ x 91 y ft)-- ff/lff (3 ft.{- lt:J-. v 1/ ll..f !2i w flr;!, 1/ 1'71/?A 
8 f . / 

Total IQ-~ C1 q '6 'b '3 l1. lD lO ~VJ IC\ \"t t?:. 2.o ?_o 2D \1- \3 ll 2\ "JIN ::23 Fr '.20 \"t 2:; '2.\ 22 2\ 22 \1' :JIN 

I \-\--lb~+_'._·/ ~ 
Da s Concentration: .-- f:-:\1 OC~ Concentration: "L\11 v IL. t1 Concentration: J VJ. --n1

\... Lo· 
y A B C DlE F G H I J lnit A B C D E F G H I J lnit A B C D E F G H I J ;fnit 

r--L~// _/~// // / v v /~1 · /1,:,( ~- / ,/_/' / -·~ ./ .. /)':/J';Jf,, / ~ /- /' / / / . / /- ./~ 
2 / / /./ / /' ,// //~~ .)'"'// / .// ""// / /itf~ / / /'/ /V /// /~1 
3 /" / / / / / / . ..- ,, / ;:... / / ,.,... / /' - ,,,....- ,,..-· / / -;:'I:- _.,,.,... _,,,,,.. / .,...,, ,./ ,,,-· _,,..,-· ,,,,...- v-·· / ~(,.. 

4 ? <, ·::; ~ ) '1.-- ) '-/ / / ~ "3 / / 1,.,- '{ 3 " '2__ 5 (._ b'S / ,/ / ,_/ / ,/ / ../ / / >T'J 
s :s 1 ) y" 1/ s / / ·i.. -z__ vr 7 s ~1 7 7' ? / 1 v b -n- 5 <- s- x- z_ 2 z 2 Y z z vr 
~- ·v- v i/ (1 !'.S 1/ .a t-:. ~ ./- 'fnjfr, IL" 'f c K / ./ A ~ ,/ r/"j v. :mv ~ 6 ,/ 1 ;::;; l1 ,~, c.;;> ,/ ./ ./ 11Mw 
_i_ Lf 15 f/) '1 q L, X /()ID b..,/flAf lf X-' q '1 (,.-, f/J- '111 to~vfl/!/ ./ l-i I ~ o v:"/D Cf Ji h-WI 

8 • ' ! \ I l 
!Total rt l4- ll\: l6 IS 13 l\o 2.D \6 9, ·::;w \6 2.'2 lD)\ le; l6 t2 1-\ lS 2.2 t?, 'JW \I "b ) )\ \'2. \It ?:, \'l, \ 3 '6 "[; :_JV\) 

Notes: X = mortality. 

Sample Description: \fa. ri l")V\.,j ) .ke ~0 <! {1>C (\1 ( $ Y\t\ £~Q GUJL.v) 
Comments: Total# Young only based on the first 3 Broods. Fourth and subsequent broods not includ~ in total count. 

Reviewed by: ~ Date reviewed: 

Version 2.1 Issued July 29, 2009 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order: 

Days Concentration: . 
A B C D E F I J lnit 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Concentration: 

A· B c D E F G H I . '~ 
1 ///l/V / I//. 
2 "////////// 

,/ / / / .,,..- /. / / / / ~!..-,__!_ 
4 z.. v S' 

• 
./'/ 7-; <-t cr'5 

5 y s / 4_ 5 ,;_ 

~ 6 l,,, (J h 'l( zitt;) 'f 
7 !:3 /(,ry {~ I /:,,(, 

8 

Total 2..\ '.1 C\ 21.\- 2.b '2.6 '2't '.2.S 26 2'+ '1i cw 

Days Concentration: Concentration: 
A B ·c-ro:-'" E F G H I J lnit A B c D E F G H I -

1 . 
I 2 --,...._ 

3 ! 

4 

5 

6 

7 

8 

J~~. 

Days Concentration: Concentration: 
A B C D E F G H I J I nit A B c D E F G H I 

1 

2 

3 

4 

5 
~· 

_L --
,_]_, 

8 

Total 

Notes: X = mortality. 

Sample Description: 

Start Date & 

Concentration: 
J I nit A B c D I i= I F G H I J lnlt 

. 

= 

Concentration: 
J !nit A B c D E F G H I I J I nit 

Concentration: 
J I nit A B c D E F G H I J I nit 

Comments~=~-"~~"""-~~~~~~~~~~\!!.!~~~~~~~~~~~~'--~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~ 

Reviewed by: 

Version 2.1 fssued July 29, 2009 
Nautilus Environmental 



Q) 

CETIS Summary Report Report Date: 

Test Code: 

23 May-17 13:58 (p 1 of 2) 

170358 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 05-6302-7034 

Start Date: 26 Apr-17 10:00 

Ending Date: 03 May-17 18:00 

Duration: 7d 8h 

Sample Code Sample ID 

Control 03-8096-0926 
FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 
EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 
Control Water Sample 
FR_UFR1 Water Sample 
GH~ER2 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Test Type: Reproduction-Survival {7d) Analyst: Mimi Tran 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date Sample Age 

26 Apr-17 26 Apr-17 10h 

24 Apr-17 09:14 25 Apr-17 09:00 49h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 47h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 48h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C) 

24 Apr-17 10:10 25 Apr-17 09:00 48h (3.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4 °C) 

24Apr-1712:00 25Apr-1709:00 46h{4.5°C) 

24 Apr-17 15:20 25 Apr-17 09:00 43h (5 °C) 

Brine: 

Age: <24h 

Client Name 

Teck Coal 

Sample Source Station Location 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

20% Perrier Control 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

GH_ERC_WS_2017-04-24_N 

EV _HC1_WS_2017-04-24_N 

EV _MC2_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

LC LCDSSLCC WS 2017-04-24 N 

Project 

Latitude Longitude 

f~-Vi~\ "' ~it<. w~ 
&l\ Jcf!d-> &i \c w a,""'(i,y 

7d Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
Control 
FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_;FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC LCDSSLCC 

7d Survival Rate Detail 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 

LC LCDSSLCC 

000-469-187-1 

10 
10 
10 0.9 
10 
10 
10 
10 
10 0.9 
10 0.9 
10 

Rep 1 Rep2 

1 1 

1 

0.6738 
1 

0.6738 
0.6738 

Rep3 

1 

0 

0 

1 

0 

1 
0 
0 

Rep4 Reps 

1 1 

1 1 

CETIS7M v1.8.7.16 

1 0 0 0.0% 0.0% 
1 0 0 0.0% 0.0% 

0.1 0.3162 35.14% 10.0% 
0 0 0.0% 0.0% 
0 0 0.0% 0.0% 
0 0 0.0% 0.0% 
0 0 0.0% 0.0% 
0.1 0.3162 35.14% 10.0% 
0.1 0.3162 35.14% 10.0% 
0 0 0.0% 0.0% 

Rep6 Rep7 Reps Rep9 Rep 10 
1 1 1 1 1 

1 1 1 1 

0 

Analyst: __ _ 
~?b/tr 

QA:. __ _ 



CETIS Summary Report Report Date: 23 May-17 13:58 (p 2 of 2) 

Test Code: 170358 I 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

FR_UFR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

GH_ER2 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 

FR_FRCP1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

GH_FR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

GH_ERC 1/1 1/1 1/1 1/1 1 /1 1/1 1/1 1/1 1/1 1/1 

EV_HC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

EV_MC2 1 /1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

CM_MC2 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1 /1 

LC LCDSSLCC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Summary Report Report Date: 

Test Code: 

25 May-17 09:29 (p 1 of 1) 

170358107-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 05-6302-7034 

Start Date: 26 Apr-17 10:00 

Ending Date: 03 May-17 18:00 

Duration: 7d Sh 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_:ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC LCDSSLCC 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_:MC2 

LC LCDSSLCC 

Sample ID 

03-8096-0926 

15-57 56-3483 

17-9724-6204 

08-5533-9331 

04-8480-9268 

19-4505-3033 

18-0028-3700 

08-8227 -4872 

01-4030-9503 

1 0-6359-5836 

Material Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Analyst: Mimi Tran Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date Sample Age 

26 Apr-17 26 Apr-17 10h 

24 Apr-17 09:14 25 Apr-17 09:00 49h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 47h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 48h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C) 

24 Apr-1710:10 25Apr-17 09:00 48h (3.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4.5 °C) 

24 Apr-17 15:20 25 Apr-17 09:00 43h (5 °C) 

Brine: 

Age: <24h 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

20% Perrier Control 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

GH_ERC_WS_2017-04-24_N 

EV_HC1_WS_2017-04-24_N 

EV _MC2_ WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

LC LCDSSLCC WS 2017-04-24 N 

Project 

latitude Longitude 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
Control 

FR_UFR1 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 

LC LCDSSLCC 

Reproduction Detail 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV:...MC2 

CM_MC2 

LC LCDSSLCC 

000-469-187-1 

10 

10 

10 

10 
10 
10 

10 
10 

10 

10 

Rep 1 
27 

18 

21 

10 

19 

23 

17 

16 

11 

21 

20.8 

21.7 

17.3 

8.5 
17.6 

20.3 

14.9 
16.7 
10.5 

25.7 

Rep2 

22 

25 

19 

6 

17 

17 

14 

22 

8 

29 

18.28 23.32 15 

18.76 

13.93 

6.708 

15.26 

18.55 

12.68 
13.78 

7.755 

24.01 

Rep3 

22 

17 

16 

9 

18 

20 

14 

10 

5 

24 

24.64 

20.67 
10.29 

19.94 

22.05 

17.12 
19.62 

13.24 

27.39 

Rep4 

18 

16 

16 

9 

20 

17 

16 

15 

12 
26 

16 

7 
3 
11 
17 

8 
10 

5 
21 

Rep5 

18 

27 

25 

8 
20 

23 

15 

16 

14 

26 

CETJSTM v1.8.7.16 

27 

27 
25 

12 

21 

23 

20 
22 

18 
29 

Rep6 

21 

26 

16 

8 
20 

21 

13 

12 

8 

28 

1.114 

1.3 

1.491 

0.7923 
1.035 

0.7753 

0.9826 
1.291 
1.213 

0.7461 

Rep7 

21 

25 

7 

3 
17 

22 
16 

21 
18 

25 

3.521 16.93% 0.0% 

4.111 18.94% -4.33% 

4.715 27.26% 16.83% 

2.506 29.48% 59.13% 

3.273 18.6% 15.38% 

2.452 

3.107 
. 4.084 

3.837 

2.359 

Reps 

15 

20 

20 

12 

13 

21 

20 

15 

13 

26 

12.08% 

20.85% 
24.45% 

36.54% 

9.18% 

Rep9 

19 

19 

15 

10 

11 
22 

16 

22 

8 

24 

2.4% 

28.37% 
19.71% 

49.52% 

-23.56% 

Rep 10 
25 

24 

18 

10 

21 
17 

8 
18 

8 

28 

~ 
~ o/,r 

Analyst:.___ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

23 May-17 13:58 (p 1 of 2) 

170358107-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-2948-5051 
Analyzed: 23 May-17 13:56 

Batch ID: 05-6302-7034 

Start Date: 26 Apr-17 10:00 

Ending Date: 03 May-17 18:00 

Duration: 7d 8h 

Sample Code Sample ID 

Control 03-8096-0926 

FR_IJFR1 15-57 56-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227 -4872 

CM...,MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_fR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed 

Fisher.Exact/Bonferroni-Holm Test 

Sample vs Sample 
Control FR_UFR1 
Control GH_ER2 
Control FR_FRCP1 
Control GH_FR1 
Control GH_ERC 
Control EV_HC1 
Control EV_MC2 
Control CM_MC2 
Control LC LCDSSLCC 

Data Summary 

Sample Code NR 
Control . Negative Contr 10 
FR_UFR1 10 
GH_ER2 9 
FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_HC1 10 
EV_MC2 9 
CM_MC2 9 
LC LCDSSLCC 10 

000-469-187-2 

Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: . Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Sample Date Receive Date Sain pie Age Client Name Project 

26 Apr-17 26 Apr-17 10h 

24 Apr-17 09:14 25 Apr-17 09:00 49h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 47h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 48h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C) 

24 Apr-17 10:10 25 Apr-17 09:00 48h (3.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4 °C) 

24 Apr-17 12:.00 25 Apr-17 09:00 46h (4.5 °C) 

24 Apr-17 15:20 25 Apr-1709:00 43h (5 °C) 

Teck Coal 

Sam pie Source Station Location 

20% Perrier Control 

FR_URF1_0_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_0_03042017 _N 

GH_FR1_ WS_2017-04-24_N 

GH_ERC_WS_2017-04-24_N 

EV_HC1_WS_2017-04-24_N 

EV_MC2_WS_2017-04-24_N 

CM_MC2_ WS_20170424_N 

Latitude 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal LC LCDSSLCC WS 2017-04-24 N 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 
0.5 1.0000 

1 1.0000 
1.0000 
1.0000 

1 1.0000 
0.5 1.0000 
0.5 1.0000 

1.0000 

R NR+R 

0 10 
0 10 

10 
0 10 
0 10 
0 10 
0 10 
1 10 

10 
0 10 

Seed 

NA 

P-Type 

Exact 

Exact 
Exact 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

1 
1 
0.9 

0.9 
0.9 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Effect 

Prop R %Effect 

0 0.0% 
0 0.0% 
0.1 10.0% 
0 0.0% 
0 0.0% 
0 0.0% 
0 0.0% 
0.1 10.0% 
0.1 10.0% 
0 0.0% 

CETISTM v1.8.7.16 

Test Result 

Analyst: __ _ 

Longitude 



CETIS Analytical Report Report Date: 23 May-17 13:58 (p 2 of 2) 

Test Code: 170358 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-2948-5051 Endpoint: CETIS Version: CET!Sv1.8.7 
Analyzed: 23 May-17 13:56 Tables Official Results: Yes 

7d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Reps Rep9 Rep 10 

Control 1 1 1 1 1 1 1 1 1 

FR_UFR1 1 

GH_ER2 0 
FR_FRCP1 1 
GH_FR1 

GH_ERC 

EV_HC1 1 
EV_MC2 0 
CM_MC2 0 
LC LCDSSLCC 1 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 Rep7 Reps Rep9 Rep 10 
Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_UFR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ER2 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 
FR_FRCP1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_FR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ERC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_HC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_MC2 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC2 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
LC LCDSSLCC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
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CETIS Analytical Report Report Date: 

Test Code: 

23 May-17 13:58 (p 1 of 2) 

170358 I 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 18-7727-1069 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 23 May-17 13:56 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 05-6302-7034 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Start Date: 26 Apr-17 10:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 03 May-17 18:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d 8h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Control 03-8096-0926 26 Apr-17 26 Apr-17 10h Teck Coal 

FR_UFR1 15-5756-3483 24 Apr-17 09:14 25Apr-17 09:00 49h (8 °C) 

GH_ER2 17-9724-6204 24 Apr-17 12:00 25 Apr-17 09:00 46h (5.5 QC) 

FR_FRCP1 08-5533-9331 24 Apr-17 10:55 25 Apr-17 09:00 47h (6.5 QC) 

GH_FR1 04-8480-9268 24 Apr-1710:00 25 Apr-17 09:00 48h (4.5 °C) 

GH_ERC 19-4505-3033 24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C) 

EV_HC1 18-0028-3700 24 Apr-1710:10 25 Apr-17 09:00 48h (3.5 °c) 
EV_MC2 08-8227-4872 24 Apr-17 12:00 25 Apr-17 09:00 46h (4 °C) 

CM_MC2 01-4030-9503 24 Apr-17 12:00 25 Apr-17 09:00 46h (4.5 °C) 

LC LCDSSLCC 10-6359-5836 24 Apr-17 15:20 25 Apr-17 09:00 43h (5 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

Control Water Sample Teck Coal 20% Perrier Control 

FR_UFR1 Water Sample Teck Coal FR_URF1_Q_03042017 _N 

GH_ER2 Water Sample Teck Coal GH_ER2_ WS_2017-04-24_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03042017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-04-24_N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2017-04-24_N 

EV_HC1 Water Sample Teck Coal EV_HC1_WS_2017-04-24_N 

EV_MC2 Water Sample Teck Coal EV_MC2_WS_2017-04-24_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170424_N 

LC LCDSSLCC Water Sample Teck Coal LC LCDSSLCC WS 2017-04-24 N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 18.4% 

Dunnett Multiple Comparison Test 

Sample Code VS 

Control 

ANOVA Table 

Source 

Between 

Error 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469~187-2 

Sample Code Test Stat Critical MSD OF P-Value 

FR_UFR1 -0.5782 2.456 3.823 18 0.9771 
GH_ER2 2.248 2.456 3.823 18 0.0791 
FR_FRCP1 7.902 2.456 3.823 18 <0.0001 
GH_FR1 2.056 2.456 3.823 18 0.1167 
GH_ERC 0.3212 2.456 3.823 18 0.8119 
EV_HC1 3.79 2.456 3.823 18 0.0011 
EV_MC2 2.634 2.456 3.823 18 0.0327 
CM_MC2 6.617 2.456 3.823 18 <0.0001 
LC LCDSSLCC -3.148 2.456 3.823 18 1.0000 

Sum Squares Mean Square OF F $tat 

2409.6 267.7333 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

9 

99 

Test Stat Critical 

8.722 21.67 

0.9898 0.9654 

22.1 

P-Value 

0.4633 

0.6465 

CETIS™ v1.8.7.16 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

P-Value Decision( a: 5%) 

<0.0001 Significant Effect 

Decision(a;1 %) 

Equal Variances 

Normal Distribution 

Analyst: __ _ 

Longitude 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 18-7727-1069 Endpoint: Reproduction 

Analyzed: 23 May-17 13:56 Analysis: Parametric-Control vs Treatments 

Reproduction Summary 

Sample Code 

Control 

FR_UFR1 

GH~ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC LCDSSLCC 

Reproduction Detail 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC LCDSSLCC 

Graphics 

Count 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 1 

27 

18 

21 

10 

19 

23 

17 

16 

11 

21 

Mean 

20.8 

21.7 

17.3 

8.5 

17.6 

20.3 

14.9 

16.7 

10.5 

25.7 

Rep2 

22 

25 

19 

6 

17 

17 

14 

22 

8 
29 

·········rr6 ~, ... I I ' 

~ u I 

95% LCL 95% UCL Median 

18.28 23.32 21. 

18.76 

13.93 

6.708 

15.26 

18.55 

12.68 

13.78 

7.755 

24.01 

Rep3 

22 

17 

16 

9 

18 

20 

14 

10 

5 

24 

24.64 

20.67 

10.29 

19.94 

22.05 

17.12 

19.62 

13.24 

27.39 

Rep4 

18 

16 

16 

9 

20 

17 

16 

15 

12 

26 

22 

17 

9 
18.5 

21 

15.5 

16 

9.5 

26 

Rep 5 

18 

27 

25 

8 

20 

23 

15 

16 

14 

26 

Min 

15 

16 

7 

3 
11 

17 

8 
10 

5 
21 

Report Date: 

Test Code: 

23 May-17 13:58 (p 2 of 2) 

170358 I 07-1369-4595 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Max 

27 

27 

25 

12 

21 

23 

20 

22 

18 

29 

Std Err 

1.114 

1.3 

1.491 

0.7923 

1.035 

0.7753 

0.9826 

1.291 

1.213 

0.7461 

CV% 

16.93% 

18.94% 

27.26% 

29.48% 

18.6% 

12.08% 

20.85% 

24.45% 

36.54% 

9.18% 

%Effect 

0.0% 

-4.33% 

16.83% 

59.13% 

15.38% 

2.4% 

28.37% 

19.71% 

49.52% 

-23.56% 

Rep6 Rep7 Rep8 Rep9 Rep10 

21 

26 

16 

8 

20 

21 

13 

12 

8 
28 

• 

21 

25 

7 

3 
17 

22 

16 

21 

18 

25 

15 

20 

20 

12 

13 

21 

20 

15 

13 

26 

19 

19 

15 

10 

11 

22 

16 

22 

8 
24 

25 

24 

18 

10 

21 

17 

8 

18 

8 
28 
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CETIS Analytical Report Report Date: 23 May-17 13:58 (p 1 of 2) 

170358 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-9198-1939 
Analyzed: 23 May-17 13:56 

Batch ID: 05-6302-7034 

Start Date: 26 Apr-17 10:00 

Ending Date: 03 May-17 18:00 

Duration: 7d 8h 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Reproduction 
Parametric-Control vs Treatments 

Reproduction-Survival (7d) 

ECIEPS 1/RM/21 

Ceriodaphnia dubia 

In-House Culture 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Control 03-8096-0926 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_:ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 

EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVA Table 

Source 

Between 
Error 

Distributional Tests 

Attribute 

GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC LCDSSLCC 

Sum Squares 

2409.6 

Test 

26 Apr-17 26 Apr-17 10h Teck Coal 

24 Apr-17 09:14 25 Apr-17 09:00 49h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (5.5 °C) 

24 Apr-1710:55 25 Apr-17 09:00 47h (6.5 °C) 

24 Apr-1710:00 25 Apr-17 09:00 48h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C) 

24 Apr-17 10:10 25 Apr-17 09:00 48h (3.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4.5 °C) 

24 Apr-17 15:20 25 Apr-17 09:00 43h (5 °C) 

Sample Source Station Location Latitude 

Teck Coal 20% Perrier Control 

Teck Coal FR_URF1_Q_03042017 _N 

Teck Coal GH_ER2_WS_2017-04-24_N 

Teck Coal FR_FRCP1_Q_03042017 _N 

Teck Coal GH_FR1_WS_2017-04-24_N 

Teck Coal GH_ERC_WS_2017-04-24_N 

Teck Coal EV_HC1_WS_2017-04-24_N 

Teck Coal EV _MC2_ WS_2017-04-24_N 

Teck Coal CM_MC2_WS_20170424_N 

Teck Coal LC LCDSSLCC WS 2017-04-24 N 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 18.4% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

0.5782 2.456 3.823 18 0.7154 CDF Non-Significant Effect 
-2.248 2.456 3.823 18 1.0000 CDF Non-Significant Effect 
-7.902 2.456 3.823 18 1.0000 CDF Non-Significant Effect 
-2.056 2.456 3.823 18 0.9999 CDF Non-Significant Effect 
-0.3212 2.456 3.823 18 0.9534 CDF Non-Significant Effect 
-3.79 2.456 3.823 18 1.0000 CDF Non-Significant Effect 
-2.634 2.456 3.823 18 1.0000 CDF Non-Significant Effect 
-6.617 2.456 3.823 18 1.0000 CDF Non-Significant Effect 
3.148 2.456 3.823 18 0.0082 CDF Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 
267.7333 9 22.1 <0.0001 Significant Effect 

99 

Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 8.722 21.67 0.4633 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9898 0.9654 0.6465 Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ 
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CETIS Analytical Report Report Date: 23 May-17 13:58 (p 2 of 2) 

Test Code: 170358 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-9198-1939 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 23 May-17 13:56 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Control 10 20.8 18.28 23.32 21 15 27 1.114 16.93% 0.0% 

FR_UF.R1 10 21.7 18.76 24.64 22 16 27 1.3 18.94% -4.33% 

GH_;ER2 10 17.3 13.93 20.67 17 7 25 1.491 27.26% 16.83% 

FR_FRCP1 10 8.5 6.708 10.29 9 3 12 0.7923 29.48% 59.13% 

GH_FR1 10 17.6 15.26 19.94 18.5 11 21 1.035 18.6% 15.38% 

GH_ERC 10 20.3 18.55 22.05 21 17 23 0.7753 12.08% 2.4% 

EV_HC1 10 14.9 12.68 17.12 15.5 8 20 0.9826 20.85% 28.37% 

EV_MC2 10 16.7 13.78 19.62 16 10 22 1.291 24.45% 19.71% 
CM_MC2 10 10.5 7.755 13.24 9.5 5 18 1.213 36.54% 49.52% 
LC LCDSSLCC 10 25.7 24.01 27.39 26 21 29 0.7461 9.18% -23.56% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep 9 Rep 10 

Control 27 22 22 18 18 21 21 15 19 25 

FR_UFR1 18 25 17 16 27 26 25 20 19 24 

GH_ER2 21 19 16 16 25 16 7 20 15 18 

FR_FRCP1 10 6 9 9 8 8 3 12 10 10 

GH__:FR1 19 17 18 20 20 20 17 13 11 21 

GH_ERC 23 17 20 17 23 21 22 21 22 17 

EV_HC1 17 14 14 16 15 13 16 20 16 8 
EV_MC2 16 22 10 15 16 12 21 15 22 18 
CM_MC2 11 8 5 12 14 8 18 13 8 8 
LC LCDSSLCC 21 29 24 26 26 28 25 26 24 28 
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CETIS Analytical Report Report Date: 

Test Code: 

23 May-17 13:58 (p 1 of 2} 

170358 j 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-6830-3655 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 23 May-17 13:57 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 05-6302-7034 Test Type: Reproduction-Survival (7d} Analyst: Mimi Tran 

Start Date: 26 Apr-17 10:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 03 May-17 18:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d Sh Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 15-57 56-3483 24 Apr-17 09:14 25 Apr-17 09:00 49h (8 °C} Teck Coal 

GH_ER2 17-9724-6204 24Apr-1712:00 25 Apr-17 09:00 46h (5.5 °C) 

FR_FRCP1 08-5533-9331 24Apr-1710:55 25 Apr-17 09:00 47h (6.5 °C) 

GH_FR1 04-8480-9268 24 Apr-17 10:00 25 Apr-17 09:00 48h (4.5 °C} 

GH_ERC 19-4505-3033 24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C} 

EV_HC1 18-0028-3700 24 Apr-17 10:10 25 Apr-17 09:00 48h (3.5 °c) 

EV_MC2 08-8227-4872 24 Apr-17 12:00 25 Apr-17 09:00 46h (4 °C} 

CM_MC2· 01-4030-9503 24 Apr-17 12:00 25 Apr-17 09:00 46h (4.5 °C) 

LC LCDSSLCC 10-6359-5836 24Apr-1715:20 25 Apr -17 09:00 43h (5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample Teck Coal FR_URF1_Q_03042017 _N 

GH~ER2 Water Sample Teck Coal GH_ER2_WS_2017-04-24_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03042017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-04-24_N 

GH_ERC Water Sample Teck Coal GH_ERC_ WS _2017-04-24_N 

EV_HC1 Water Sample Teck Coal EV_HC1_WS_2017-04-24_N 

EV_MC2 Water Sample Teck Coal EV _MC2_ WS _2017-04-24_N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS _20170424_N 

LC LCDSSLCC Water Sample Teck Coal LC LCDSSLCC WS 2017-04-24 N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 17.4% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
FR_UFR1 GH_ER2 2.83 2.424 3.768 18 0.0184 CDF Significant Effect 

FR_FRCP1 8.491 2.424 3.768 18 <0.0001 CDF Significant Effect 
GH_FR1 2.637 2.424 3.768 18 0.0301 CDF Significant Effect 
GH_ERC 0.9006 2.424 3.768 18 0.5488 CDF Non-Significant Effect 
EV_HC1 4.374 2.424 3.768 18 0.0001 CDF Significant Effect 
EV_MC2 3.216 2.424 3.768 18 0.0063 CDF Significant Effect 
CM_MC2 7.204 2.424 3.768 18 <0.0001 CDF Significant Effect 
LC LCDSSLCC -2.573 2.424 3.768 18 1.0000 CDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 2281.156 285.1444 8 23.6 <0.0001 Significant Effect 
Error 978.8 12.08395 81 
Total 3259.956 89 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 8.716 20.09 0.3668 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9867 0.962 0.4934 Normal Distribution 

~ 
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CETIS Analytical Report Report Date: 23 May-17 13:58 (p 2 of 2) 

Test Code: 170358 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-6830-3655 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 23 May-17 13:57 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

FR_UFR1 10 21.7 18.76 24.64 22 16 27 1.3 18.94% 0.0% 

GH_ER2 10 17.3 13.93 20.67 17 7 25 1.491 27.26% 20.28% 

FR_FRCP1 10 8.5 6.708 10.29 9 3 12 0.7923 29.48% 60.83% 
GH_FR1 10 17.6 15.26 19.94 18.5 11 21 1.035 18.6% 18.89% 

GH_ERC 10 20.3 18.55 22.05 21 17 23 0.7753 12.08% 6.45% 
EV_HC1 10 14.9 12.68 17.12 15.5 8 20 0.9826 20.85% 31.34% 
EV_MC2 10 16.7 13.78 19.62 16 10 22 1.291 24.45% 23.04% 

CM_MC2 10 10.5 7.755 13.24 9.5 5 18 1.213 36.54% 51.61% 
LC LCDSSLCC 10 25.7 24.01 27.39 26 21 29 0.7461 9.18% -18.43% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep 6 Rep7 Rep 8 Rep9 Rep 10 
FR_UFR1 18 25 17 16 27 26 25 20 19 24 

GH_ER2 21 19 16 16 25 16 7 20 15 18 

FR_FRCP1 10 6 9 9 8 8 3 12 10 10 
GH_FR1 19 17 18 20 20 20 17 13 11 21 

GH_ERC 23 17 20 17 23 21 22 21 22 17 
EV_HC1 17 14 14 16 15 13 16 20 16 8 
EV_MC2 16 22 10 15 16 12 21 15 22 18 
CM_MC2 11 8 5 12 14 8 18 13 8 8 
LC LCDSSLCC 21 29 24 26 26 28 25 26 24 28 
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CETIS Analytical Report Report Date: 

Test Code: 

23 May-17 13:58 (p 1 of 2) 

170358 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 14-7810-2846 Endpoint: Reproduction CETIS Version: CET!Sv1 .8.7 

Analyzed: 23 May-17 13:57 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 05-6302-7034 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Start Date: 26 Apr-17 10:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 03 May-17 18:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d 8h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_..:MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 
FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 
GH_FR1 Water Sample 

GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC LCDSSLCC Water Sample 

Data Transform Zeta 
U ntr;msformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

FR_UFR1 GH_ER2 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 

EV....cMC2 
CM_MC2 
LC LCDSSLCC 

Sum Squares 

2281.156 
978.8 
3259.956 

Test 

24 Apr-17 09:14 25 Apr-17 09:00 49h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 47h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 48h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C) 

24 Apr-17 10:10 25 Apr-17 09:00 48h (3.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4.5 °C) 

24Apr-1715:20 25Apr-1709:00 43h(5°C) 

Teck Coal 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 
C<T NA 

Test Stat Critical 

-2.83 2.424 
-8.491 2.424 
-2.637 2.424 

-0.9006 2.424 
-4.374 2.424 
-3.216 2.424 
-7.204 2.424 
2.573 2.424 

Mean Square 

285.1444 
12.08395 

Seed 

NA 

MSD 

3.768 
3.768 
3.768 
3.768 

3.768 
3.768 
3.768 
3.768 

OF 

8 

81 
89 

Test Stat Critical 

Station Location 

FR_URF1_Q_03042017 _N 

GH_ER2_ WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

GH_ERC_WS_2017-04-24_N 

EV_HC1_WS_2017-04-24_N 
EV _MC2_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

LC LCDSSLCC WS 2017-04-24 N 

Latitude 

PMSD Test Result 

17.4% 

OF P-Value P-Type Decision(a:5%) 

18 1.0000 CDF Non-Significant Effect 
18 1.0000 CDF Non-Significant Effect 
18 1.0000 CDF Non-Significant Effect 
18 0.9900 CDF Non-Significant Effect 
18 1.0000 CDF Non-Significant Effect 
18 1.0000 CDF Non-Significant Effect 
18 1.0000 CDF Non-Significant Effect 
18 0.0352 CDF Significant Effect 

F Stat P-Value Decision(a:5%) 

23.6 <0.0001 Significant Effect 

P-Value Decision(a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

8.716 20.09 
0.9867 0.96;2 

0.3668 
0.4934 

Equal Variances 
Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

~ 
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QA: __ _ 



CETIS Analytical Report Report Date: 23 May-17 13:58 (p 2 of 2) 

Test Code: 170358107-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 14-7810-2846 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 23 May-17 13:57 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

FR_UFR1 10 21.7 18.76 24.64 22 16 27 1.3 18.94% 0.0% 

GH_ER2 10 17.3 13.93 20.67 17 7 25 1.491 27.26% 20.28% 

FR_FRCP1 10 8.5 6.708 10.29 9 3 12 0.7923 29.48% 60.83% 

GH_FR1 10 17.6 15.26 19.94 18.5 11 21 1.035 18.6% 18.89% 

GH~ERC 10 20.3 18.55 22.05 21 17 23 0.7753 12.08% 6.45% 

EV_HC1 10 14.9 12.68 17.12 15.5 8 20 0.9826 20.85% 31.34% 

EV_MC2 10 16.7 13.78 19.62 16 10 22 1.291 24.45% 23.04% 

CM_MC2 10 10.5 7.755 13.24 9.5 5 18 1.213 36.54% 51.61% 
LC LCDSSLCC 10 25.7 24.01 27.39 26 21 29 0.7461 9.18% -18.43% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

FR_UFR1 18 25 17 16 27 26 25 20 19 24 

GH_ER2 21 19 16 16 25 16 7 20 15 18 

FR_FRCP1 10 6 9 9 8 8 3 12 10 10 

GH_FR1 19 17 18 20 20 20 17 13 11 21 

GH_ERC 23 17 20 17 23 21 22 21 22 17 

EV_HC1 17 14 14 16 15 13 16 20 16 8 

EV_MC2 16 22 10 15 16 12 21 15 22 18 

CM-'MC2 11 8 5 12 14 8 18 13 8 8 
LC LCDSSLCC 21 29 24 26 26 28 25 26 24 28 
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CETIS Analytical Report Report Date: 

Code: 

23 May-17 13:58 (p 1 of 2) 

170358 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-5624-9079 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 23 May-17 13:57 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 05-6302-7034 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Start Date: 26 Apr-17 10:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 03 May-17 18:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d Sh Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

24 Apr-17 09:14 25 Apr-17 09:00 49h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 47h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 48h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C) 

24 Apr-17 10:10 25 Apr-17 09:00 48h (3.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4 ·ci 
24 Apr-17 12:00 25 Apr-17 09:00 46h (4.5 °C) 

24 Apr-17 15:20 25 Apr-17 09:00 43h (5 °C) 

Teck Coal 

Sample Source Station Location 

Teck Coal FR_URF1_Q_03042017_N 

Teck Coal GH_ER2_WS_2017-04-24_N 

Teck Coal FR_FRCP1_Q_03042017 _N 

Teck Coal GH_FR1_WS_2017-04-24_N 

Teck Coal GH_ERC_WS_2017-04-24_N 

Teck Coal EV _HC1_WS_2017-04-24_N 

Teck Coal EV _MC2_ WS_2017-04-24_N 

Teck Coal CM_MC2_WS_20170424_N 

Teck Coal LC LCDSSLCC WS 2017-04-24 N 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 21.8% 

Dunnett Multiple Comparison Test 

Sample Code vs 

GH_ER2 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sample Code Test Stat Critical MSD OF P-Value 

FR_UFR1 -2.83 2.424 3.768 18 1.0000 
FR_FRCP1 5.661 2.424 3.768 18 <0.0001 
GH_FR1 -0.193 2.424 3.768 18 0.9275 
GH_ERC -1.93 2.424 3.768 18 0.9998 
EV_HC1 1.544 2.424 3.768 18 0.2604 
EV_MC2 0.386 2.424 3.768 18 0.7726 
CM_MC2 4.374 2.424 3.768 18 0.0001 
LC LCDSSLCC -5.403 2.424 3.768 18 1.0000 

Sum Squares Mean Square OF F Stat 

2281.156 285.1444 

978.8 12.08395 
3259.956 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

8 

81 

89 

Test Stat Critical 

8.716 20.09 

0.9867 0.962 

23.6 

P-Value 

0.3668 

0.4934 

CETIS™ v1.8.7.16 

P-Type Oecision{a:5%) 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Decision{a:1 %) 

Equal Variances 

Normal Distribution 

Analyst: __ _ 

Longitude 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 00-5624-9079 Endpoint: Reproduction 

Ana!yzed: 23 May-17 13:57 Analysis: Parametric-Control vs Treatments 

Reproduction Summary 

Sample Code 

FR_UFR1 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH....;ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC LCDSSLCC 

Reproduction Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_;MC2 

LC LCDSSLCC 

Graphics 

Count 

10 

10 

10 
10 

10 

10 

10 

10 

10 

Rep 1 

18 

21 

10 

19 

23 

17 

16 

11 

21 

Mean 

21.7 

17.3 

8.5 
17.6 

20.3 

14.9 

16.7 

10.5 

25.7 

Rep2 

25 

19 

6 
17 

17 

14 

22 

8 
29 

95% LCL 95% UCL Median 

18.76 24.64 22 

13.93 

6.708 

15.26 

18.55 

12.68 

13.78 

7.755 

24.01 

Rep3 

17 

16 

9 

18 

20 

14 

10 

5 

24 

20.67 
10.29 

19.94 

22.05 

17.12 

19.62 

13.24 

27.39 

Rep4 
16 

16 

9 
20 

17 
16 

15 

12 

26 

17 

9 
18.5 

21 

15.5 

16 

9.5 

26 

Reps 

27 

25 

8 

20 

23 

15 

16 

14 

26 
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Min 

16 

7 

3 
11 
17 

8 
10 

5 
21 

Report Date: 

Test Code: 

23 May-17 13:58 (p 2 of 2) 

170358 07-1369-4595 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Max 

27 

25 

12 

21 

23 

20 

22 

18 

29 

Std Err 

1.3 

1.491 

0.7923 

1.035 

0.7753 

0.9826 

1.291 

1.213 

0.7461 

CV% 

18.94% 

27.26% 

29.48% 

%Effect 

0.0% 

20.28% 

60.83% 

18.6% 18.89% 

12.08% 6.45% 

20.85% 31.34% 

24.45% 23.04% 

36.54% 51.61% 

9.18% -18.43% 

Rep6 Rep7 Reps Rep9 Rep 10 

26 

16 

8 
20 

21 

13 

12 

8 
28 

25 

7 

3 
17 

22 

16 

21 

18 

25 

20 

20 

12 

13 

21 

20 

15 

13 

26 

19 

15 

10 

11 

22 

16 

22 

8 

24 

Analyst: __ _ 

24 

18 

10 

21 

17 

8 

18 

8 
28 

QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

23 May-17 13:58 {p 1 of 2) 

170358107-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-9079-1730 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 23 May-17 13:57 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 05-6302-7034 Test Type: Reproduction-Survival (7 d) Analyst: Mimi Tran 

Start Date: 26 Apr-17 10:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 03 May-17 18:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d 8h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 
EV_MC2 Water Sample 

CM_MC2 Water Sample 
LC LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

GH_ER2 FR_UFR1 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC LCDSSLCC 

Sum Squares 

2281.156 

978.8 
3259.956 

Test 

24 Apr-17 09:14 25 Apr-17 09:00 49h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 47h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 48h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 45h (5.5 °C) 

24 Apr-17 10:10 25 Apr-17 09:00 48h (3.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 46h (4.5 °C) 

24 Apr-17 15:20 25 Apr-17 09:00 43h (5 °C) 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal FR_URF1_Q_03042017 _N 

Teck Coal GH_ER2_WS_2017-04-24_N 

Teck Coal FR_FRCP1_Q_03042017 _N 

Teck Coal GH_FR1_WS_2017-04-24_N 

Teck Coal GH_ERC_WS_2017-04-24_N 

Teck Coal EV_HC1_WS_2017-04-24_N 

Teck Coal EV _MC2_WS_2017-04-24_N 

Teck Coal CM_MC2_WS_20170424_N 

Teck Coal LC LCDSSLCC WS 2017-04-24 N 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 21.8% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

2.83 2.424 3.768 18 0.0184 CDF Significant Effect 
-5.661 2.424 3.768 18 1.0000 CDF Non-Significant Effect 
0.193 2.424 3.768 18 0.8374 CDF Non-Significant Effect 
1.93 2.424 3.768 18 0.1381 CDF Non-Significant Effect 
-1.544 2.424 3.768 18 0.9990 CDF Non-Significant Effect 
-0.386 2.424 3.768 18 0.9550 CDF Non-Significant Effect 
-4.374 2.424 3.768 18 1.0000 CDF Non-Significant Effect 
5.403 2.424 3.768 18 <0.0001 CDF Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 
285.1444 8 23.6 <0.0001 Significant Effect 
12.08395 81 

89 

Test Stat Critical P-Value Decision(a:1%) 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 
8.716 20.09 

0.9867 0.962 
0.3668 

0.4934 

Equal Variances 

Normal Distribution 

000-469-187-2' CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

~ 
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CETIS Analytical Report Report Date: 23 May-1713:58 (p 2 of 2) 

Test Code: 170358 I 07-1369-4595 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-9079-1730 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 23 May-17 13:57 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

FR_UFR1 10 21.7 18.76 24.64 22 16 27 1.3 18.94% 0.0% 

GH_ER2 10 17.3 13.93 20.67 17 7 25 1.491 27.26% 20.28% 

FR_FRCP1 10 8.5 6.708 10.29 9 3 12 0.7923 29.48% 60.83% 

GHJR1 10 17.6 15.26 19.94 18.5 11 21 1.035 18.6% 18.89% 

GH_ERC 10 20.3 18.55 22.05 21 17 23 0.7753 12.08% 6.45% 

EV_HC1 10 14.9 12.68 17.12 15.5 8 20 0.9826 20.85% 31.34% 

EV_MC2 10 16.7 13.78 19.62 16 10 22 1.291 24.45% 23.04% 

CM_MC2 10 10.5 7.755 13.24 9.5 5 18 1.213 36.54% 51.61% 

LC LCDSSLCC 10 25.7 24.01 27.39 26 21 29 0.7461 9.18% -18.43% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep 6 Rep? Reps Rep9 Rep 10 

FR_UFR1 18 25 17 16 27 26 25 20 19 24 

GH_ER2 21 19 16 16 25 16 7 20 15 18 

FR_FRCP1 10 6 9 9 8 8 3 12 10 10 

GH_FR1 19 17 18 20 20 20 17 13 11 21 

GH_ERC 23 17 20 17 23 21 22 21 22 17 

EV_HC1 17 14 14 16 15 13 16 20 16 8 

EV_MC2 16 22 10 15 16 12 21 15 22 18 

CM_MC2 11 8 5 12 14 8 18 13 8 8 
LC LCDSSLCC 21 29 24 26 26 28 25 26 24 28 
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Client: '1:cK GJOJ 
w. o .#: _ _,_r3-P .............. ?,_._S...::;...2 _ Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
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Notes: 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used ~8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Start Dateffime: _JL.J.::::ll.::J--"-':LL.:.......::~--.:....:..!:=:::::---

Set up by: -..:::....!."'-"-'-L.:::;;;~"-""'-------

Test Validity Cl"iteria: 
1} Mean survival of first generation controls is <:80 % 

\£ 2) At least 60% of controls have produced three broods within 8 days 

3) An average of<:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQRanges: 

T (0 C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4; pH= 6.0 to 8.5 

<24-h (within 12-h) 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

___ .:;__.a:.:;..;.;.:;.:::..::__cv (%): 

'-'-'-''----'~-'--.a:.::.=:.::_- CV (% ): 

Test Results: 

(2i. 5tgn:illc'Jr'!ll ~ 
-th0tn cm-tttt \ 

l® 

Negative Control 

Survival(%) Reproduction (Mean ± SD) 

!06 
± 

± 

± 

± 

~grv&?ti"·l\tl,,i.,q~~~~' ± 
. 4:11\Glt.-aemVi-'l[r t----------+----------1----,.-------l 

± 

Reviewed by: Date reviewed: 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



C~ient: 

Sample ID: 
Work Order#: 

. Concentration 0 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 4 7 
·· init old new old new · old ·old new. n~w final 

Initials 

Thermometer: pH Conductivity meter: -.:.1/-"'d-'-----

Analysts: 
Hardness* 
Alkalini 

*mg/Las CaC03 

Version 1.3 ISStJec! May 22, 2015 Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
. C. dubia Reprodu .. tion Data 

Cl~"" fEC~ f&~ . . , ) 
Sample ID: .~ . ~ ~. ~O.:Sf_/ tt?tl J ·I Cf!!c ( vk 
Work Order: __:_\:~0 . . · . .. . . ·. · . .. . LOO %(v/v) 

. _Jl.,V-

Days Concentration: co n-tn:::> I 'JO I . 'f.lO(U/' w G H I J A B C D lnit 

1 / / /, / ,/ / / / ~ 'l21/// ,/' / // / .// ,,_,_ 

3. ,/,,/\/ ,/ v "'/ II/ 

~~ <') 3 1l;i l:J._ I~ I~ ',,} 

s'\.i? ~~t·i f5' \,, ::r· ~J 1£1 ~,11.:1 
6 t6 t~ . 9i 0 l1-- [O tO (0 1\ 
7 

8 

Total l lf 1D 'I (j I~ t;:r ~ ~ 1< 1P tB i't ff\ 

Day-' Concentration: ?:, . 'ZS 
-I A ·9 C D E F G i-1 I J lnit · 

1 

2 

3 

4 

5 

6 

7 

8 

Total 

Days Concentration: 50 
A B C D E F G H I~ 

1 

2 ::/ 
3 /' 

4 
_,....,,,,,-

5 
,.,,.,,... 

6 _.,,. v 
7 

/ 
./ 

~ ... 
Notes: X = mortality. 

Sample Description: ----'"""'--'--__,.""-' 
Comments._: --==--~~~~-:-='-=""'"-

Reviewed by: 

Vor.lon 2.1 Issued July 211, 2009 

Concentration: ~f'M C.111\ \ 
A B. c D E F G H I 

/ I/ / / / / ,.../ /' / 
,,,.·· // / ,/ /' J/ / ,~r·' ./; 

1/v' 1// i/ /" / / / ./ 

ffi ?- 13 r !~ ~ ?S i...i 
<ti ?, ".:'.\' 7i ~ ~ ~ 

1-i.. r1.- lr,l. ·ci I I l I ri )L._ I "'7 
' 

1,1 ~l 2;7. tP 1,c> t/'1 1.'1 1.,"'1,, -is 
Concentration: IZ-. :> 

A B c D E F G H I 

~ 
_ _.,, i-

,.,, ~ 
~ ___. 

CD-fi!"i!ntratlon: too 
A B ·C D E F G H· I 

Start Date & Time: k.1,_, 5/, 1()0('~ 
,Stop Da.te & Time: A.d,J.../('// I '+ '/ :_:; {,, 

Set up by: · ·TI /~l/1A 

Concentration: .,.,,, ~~ 
J lnlt A B c D E .F G H I J I nit 

/ !l- / / . /! / ,.,. .. / ..,.-- ,,// , /" ,;,,-. -
.. / /L. ,... .. .-- /-· // ,/··· ,/ .... ,~ ,/• Jyil v 1/ ,_.,/' /\/ v '1/ ,,,./ ,( 

1'1 1 mwi "" 2, y -~ 6, d- ~ mM I 

~ IVibl .tJ .,; ~ fhi(o ::}- 11.f- ' _4::__ ilill9. 
I I+ fl!') q ~ '3 to .1+' .,/ [,J"") 

u; ~ \'h 6 ~ l ·-s l'1 ll ,, l':f -
~ 

Concentration: z_~ ~ ---J lhlt A B ~ E .f: G~ -A I J fnlt 
-~,.. 

._..i.......- .. _ --·---·.../"",..-

.,,.. _. 

-· 

Concentration: 
J lnlt A + D E F G H I J I nit 

' 

Date reviewed: _-<'(J'-~+--· W:J-.+-. _2....o.,'f(,_/_l_._1: _____ _ 
NautiJus Environmental 



CETIS Summary Report Report Date: 21 Jul-17 12:13 (p 1 of 1) 

Test Code: 170411 I 08-5083-0248 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 00-5127-6176 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 05 May-17 10:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 11 May-1717:45 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 8h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 21-2416-1469 05 May-17 05 May-17 10h Teck Coal 

CM_MC2 19-3585-4439 02 May-17 08:30 03 May-17 09:45 74h (4.5 °C) 

CM~MC1 15-2595-6436 02 May-17 10:00 03 May-17 09:45 72h (3.2 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample Teck Coal Lab Control 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170502_N 

CM_MC1 Water Sample Teck Coal CM_MC1_WS_20170502~N 

6d Survival Rate Summary 

C-% Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

Lab Control 10 1 1 0 0 0.0% 0.0% 

CM_MC2 10 1 0 0 0.0% 0.0% 

CM_MC1 10 0 0 0.0% 0.0% 

Reproduction Summary 

C-% Count Mean 95% LCL 95%UCL Min Max Std Err Std Dev CV% %Effect 

Lab Control 10 18.9 17.92 19.88 17 21 0.4333 1.37 7.25% 0.0% 
CM_MC2 10 14.3 10.65 17.95 6 20 1.613 5.1 35.67% 24.34% 
CM_MC1 10 22.3 20.91 23.69 20 26 0.6155 1.947 8.73% -17.99% 

6d Survival Rate Detail 

C-% Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 1 
CM_MC2 

CM_.:MC1 

Reproduction Detail 

C-% Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Reps Rep 9 Rep 10 
Lab Control 19 20 20 18 17 17 21 20 18 19 
CM_MC2 18 6 20 19 13 19 11 13 17 7 
CM_MC1 23 21 22 20 20 22 22 22 25 26 

6d Survival Rate Binomials 

C-% Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep7 Rep 8 Rep9 Rep 10 
Lab Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

000-469-187-1 CETIS™ v1.8.7.16 
&'~ 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

21 Jul-17 12:13 (p 1 of 2) 

170411 I 08-5083-0248 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Sample Code 

Lab Control 

CM_MC1 

Sample Code 

Lab Control 

CM_MC1 

18-1978-7104 
21 Jul-17 12:12 

00-5127-6176 

05 May-17 10:00 

11May-1717:45 

6d 8h 

Sample ID 

21-2416-1469 

15-2595-6436 

Material Type 

Water Sample 

Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Sample vs Sample 

Lab Control CM_MC1 

Data Summary 

C-% NR 

Lab Control Negative Contr 10 
CM_MC1 10 

6d Survival Rate Detail 

Endpoint: 6d Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analxst: Emma Marus 

Diluent: 20% Perrier Water 

.Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

05 May-17 05 May-17 10h Teck Coal 

02 May-17 10:00 03 May-17 09:45 72h (3.2 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Station Location 

Lab Control 

CM_MC1_WS_20170502_N 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

1 1.0000 Exact Non-Significant Effect 

R 

0 
0 

NR+R 

10 

10 

Prop NR Prop R 

1 0 

0 

%Effect 

0.0% 
0.0% 

Longitude 

C-% Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 Rep? Rep 8 Rep 9 Rep 10 
Lab Control 

CM_MC1 

6d Survival Rate Binomials 

C-% 

Lab Control 

CM_MC1 

Graphics 

0.7 

000-469-187 -1 

Rep 1 
1/1 

1/1 

Rep2 

1/1 

1/1 

Rep3 

1/1 

1/1 

Rep4 

1/1 

1/1 

Rep 5 

1/1 

1/1 

CETIS™ v1.8.7.16 

Rep6 

1/1 

1/1 

Rep? 

1/1 

1/1 

Rep8 

1/1 

1/1 

Rep9 

1/1 

1/1 

Rep 10 
1/1 

1/1 

~-J\fl\ dev.-
Analyst:.___ QA: :.P / -TW~ £,i., /¥ 



CETIS Analytical Report Report Date: 

Test Code: 

21 Jul-17 12:13 (p 2 of 2) 

170411 I 08-5083-0248 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Sample Code 

CM_MC2 

CM_MC1 

Sample Code 

CM_MC2 

CM_MC1 

02-2316-1221 
21 Jul-17 12:12 

00-5127-6176 

05 May-17 10:00 

11 May-1717:45 

6d Sh 

Sample ID 

19-3585-4439 

15-2595-6436 

Material Type 

Water Sample 

Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Sample vs Sample 
CM_:MC2 CM_MC1 

Data Summary 

C-% 

CM_MC2 
CM_MC1 

NR 

Upstream Contr 10 
10 

Endpoint: 6d Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

02 May-17 08:30 03 May-17 09:45 74h (4.5 °C) 

02 May-17 10:00 03 May-17 09:45 72h (3.2 °C) 

Teck Coal 

Sample Source Station Location 

Teck Coal CM_MC2_WS_20170502_N 

Teck Coal CM_MC1_WS_20170502_N 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision( a:S%) 

1 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 

0 10 1 0 0.0% 
0 10 0 0.0% 

Longitude 

Gd Survival Rate Detail 

C-% Rep 1 Rep 2 Rep3 Rep4 Reps Rep G Rep7 Rep 8 Rep9 Rep 10 
CM_MC2 

CM_MC1 

Gd Survival Rate Binomials 

C-% 
CM_MC2 

CM...cMC1 

Graphics 

000-469-187-1 

CM_MC2 

Rep 1 

1/1 

1/1 

Rep2 

1/1 

1/1 

CM_MC1 

Rep3 
1/1 

1/1 

Rep4 

1/1 

1/1 

Reps 

1/1 

1/1 

CETIS™ v1.8.7.16 

Rep G 

1/1 

1/1 

Rep 7 

1/1 

1/1 

Reps 

1/1 

1/1 

Rep9 

1/1 

1/1 

Rep 10 
1/1 

1/1 

ff'~ 
Analyst: QA: (/~ itr/t.f' 



CETIS Analytical Report Report Date: 

Test Code: 

21 Jul-17 12:12 (p 1 of 4) 

170411 I 08-5083-0248 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-1094-8872 
Analyzed: 21 Jul-17 12:12 

Batch ID: 00-5127-6176 

Start Date: 05 May-17 10:00 

Ending Date: 11 May-1717:45 

Duration: 6d Sh 

Sample Code Sample ID 

Lab Control 21-2416-1469 

CM_MC1 15-2595-6436 

Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date Sample Age 

05 May-17 05 May-17 10h 

02 May-F 10:00 03 May-17 09:45 72h (3.2 °C) 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client Name. Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample 

CM_MC1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Gontrol CM_MC1 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

57 .. 8 
51 
108.8 

Test 

Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-4.517 1.734 

Mean Square 

57.8 
2.833333 

Test Stat 

2.018 
Distribution Shapiro-Wilk W Normality 0.9543 

Reproduction Summary 

C-% Count Mean 95% LCL 
Lab Control 10 18.9 17.92 
CM_:MC1 10 22.3 20.91 

Reproduction Detail 

C-% Rep 1 Rep 2 Rep 3 
Lab Control 19 20 20 
CM_MC1 23 21 22 

000-469-187-1 

Lab Control 

CM_MC1_WS_20170502_N 

Seed 

NA 

MSD DF P-Value 

1.305 18 0.9999 

DF F Stat 

1 20.4 
18 
19 

Critical· P-Value 

6.541 0.3105 
0.866 0.4363 

95% UCL Median 

19.88 19 
23.69 22 

Rep4 Reps 

18 17 

20 20 

CETIS™ v1 .8.7.16 

PMSD Test Result 

6.91% 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0003 Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Min Max Std Err 

17 21 0.4333 
20 26 0.6155 

Rep 6 Rep 7 Rep 8 

17 21 20 

22 22 22 

CV% 

7.25% 
8.73% 

Rep 9 

18 

25 

l\~I\ 
SL~' 

%Effect 

0.0% 
-17.99% 

Rep 10 

19 

26 

Analyst: QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 00-1094-8872 Endpoint: Reproduction 
Analyzed: 21 Jul-17 12:12 Analysis: Parametric-Two Sample 

Graphics 

g 
--····-------l-----------~-----------1 ...... --................................................ , ••• ,;,;---

CM_MC1 

1.s 

Report Date: 

Test Code: 

21 Jul-17 12:12 (p 2 of 4) 

170411 I 08-5083-0248 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

lll1 •• 

(),() ----~--------------------------------------------:---~-~-----------------------------------------· 

. . : l 
·2.S '------"'----'-----'---~--'-----'-------'----" 

·2.G ·1.0 o.o 

R11nlr.lts 

\r{\\l'fJ 
000-469-187-1 CETIS™ v1.8.7.16 Analyst:_.0 __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

21Jul-1712:12 (p 3 of 4) 

170411 I oa-5083-0248 

Cerfodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-4848-4698 
Analyzed: 21Jul-1712:12 

Batch ID: 00-5127-6176 

Start Date: 05 May-17 10:00 

Ending Date: 11 May-1717:45 

Duration: 6d Sh 

Sample Code Sample ID 

CM_MC2 19-3585-4439 

CM_MC1 15-2595-6436 

. Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date Sample Age 

02 May-17 08:30 03 May-17 09:45 74h (4.5 °C) 

02 May-17 10:00 03 May-17 09:45 72h (3.2 °C) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

CM_MC2 Water Sample 

CM_MC1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Unequal Variance t Two-Sample Test 

Sample Code vs Sample Code 

CM_MC2 CM_MC1 

ANOVATable 

Source Sum Squares 
Between 320 
Error 268.2 
Total 588.2 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-4.634 1.796 

Mean Square 

320 
14.9 

Test Stat 

6.865 
Distribution Shapiro-Wilk W Normality 0.94 

Reproduction Summary 

C-% Count Mean 95% LCL 
CM_MC2 10 14.3 10.65 
CM_MC1 10 22.3 20.91 

Reproduction Detail 

C-% Rep 1 Rep2 Rep 3 
CM_MC2 18 6 20 
CM_MC1 23 21 22 

000-469~187-1 

CM_MC2_WS_20170502_N 

CM_MC1_WS_20170502_N 

Seed PMSD Test Result 

NA 21.7% 

MSD DF P-Value P-Type Decisi9n(a:5%) 

3.1 11 0.9996 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

1 21.48 0.0002 Significant Effect 
18 
19 

Critical P-Value Decision(a:1%) 

6.541 0.0084 Unequal Variances 
0.866 0.2397 Normal Distribution 

95% UCL Median Min Max Std Err CV% 

17.95 15 6 20 1.613 35.67% 
23.69 22 20 26 0.6155 8.73% 

Rep4 Rep 5 Rep 6 Rep? Rep8 Rep9 
19 13 19 11 13 17 

20 20 22 22 22 25 

CETIS™ v1.8.7.16 

~'{\[\ 
Analyst:_YJ __ _ 

%Effect 

0.0% 
-55.94% 

Rep 10 

7 

26 

;f6<i._ 
aA: < 1u4; u, Irr 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 01-4848-4698 Endpoint: Reproduction 
Analyzed: 21 Jul-17 12:12 Analysis: Parametric-Two Sample 

Graphics 

------------- ------------------------ --------------------------------------------------------Rtj«£N.'.i1r·· 

CM_MC2 CM_MCI 

Report Date: 

Test Code: 

21 Jul-17 12:12 (p 4 of 4) 

170411 I 08-5083-0248 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

e 

0 ··························~--~--~·:········· 1··························--·-···--·-··---··--·· 

000-469-187-1 CETIS™ v1.8.7.16 
n,N~ d&v.. 

Analyst: I.!.> QA:< Jr' Pdi 2,,11,/ /1' 



CETIS Analytical Report Report Date: 

Test Code: 

21 Jul-17 12:41 (p 1 of 2) 

170411 I 08-5083-0248 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 18-4862-9514 
Analyzed: 21 Jul-17 12:41 

Batch ID: . 00-5127-6176 

Start Date: 05 May-17 10:00 

Ending Date: 11May-1717:45 

Duration: 6d Sh 

Sample Code Sample ID 

Lab Control 21-2416-1469 

CM_MC1 15-2595-6436 

Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date Sample Age 

05 May-17 05 May-17 10h 

02 May-17 10:00 03 May-17 09:45 72h (3.2 °C) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample Teck Coal Lab Control 
CM_MC1 Water Sample Teck Coal CM_MC1_WS_20170502_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C<T NA NA 6.91% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
Lab Control CM_MC1 4.517 1.734 1.305 18 0.0001 CDF Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 57.8 57.8 1 20.4 0.0003 Significant Effect 
Error 51 2.833333 18 
Total 108.8 19 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Variance Ratio F 2.018 6.541 0.3105 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9543 0.866 0.4363 Normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
Lab Control 10 18.9 17.92 19.88 19 17 21 0.4333 7.25% 0.0% 
CM_MC1 10 22.3 20.91 23.69 22 20 26 0:6155 8.73% -17.99% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 Rep 9 Rep 10 
Lab Control 19 20 20 18 17 17 21 20 18 19 
CM_MC1 23 21 22 20 20 22 22 22 25 26 

000-469-187-2 CETIS™ v1.8.7.16 
n\N\'{f\ 

Analyst: V / QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 18-4862-9514 Endpoint: Reproduction 
Analyzed: 21 Jul-17 12:41 Analysis: Parametric-Two Sample 

Graphics 

CM_MC1 

Report Date: 

Test Code: 

21 Jul-17 12:41 (p 2 of 2) 

170411 I 08-5083-0248 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

o,o _________________________________________________ : ___ ,._§t _________________________________________ . 

. : l 
-2.S ~-~-~-~--~-~-~-~-~ 

r-{\\j'J\ 
000-469-187 -2 CETIS™ v1.8.7.16 Analyst:_,_QJ __ 



CETIS Analytical Report Report Date: 

Test Code: 

21 Jul-17 12:40 (p 1 of 2) 

170411 I oa-5083-0248 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 18-6353-1963 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 21 Jul-17 12:40 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 00-5127-6176 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 05 May-17 10:00 Protocol: EC/EPS 1/RM/21 Diluent:. 20% Perrier Water 

Ending Date: 11 May-1717:45 Species: Ceriodaphnia dubia Brine: 

Duration: 6d Sh Source: In-House Culture Age: <24h 

Sample Code Sample ID 

Lab Control 21-2416-1469 

CM_MC2 19-3585-4439 

Sample Code Material Type 

Lab Control Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Unequal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Control CM_MC2 

ANOVATable 

Source Sum Squares 

Between 105.8 
Error 251 
Total 356.8 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

Sample Date Receive Date Sample Age Client Name 

05 May-17 05 May-17 10h Teck Coal 

02 May-17 08:30 03 May-17 09:45 74h (4.5 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

2.754 1.812 

Mean Square 

105.8 
13.94444 

Test Stat 

13.85 

Seed 

NA 

MSD 

3.027 

OF 

1 
18 
19 

Critical 

6.541 

Station Location 

Lab Control 

CM_MC2_WS_20170502_N 

Latitude 

PMSD Test Result 

16.0% 

OF P-Value P-Type Decision(a:5%) 

10 0.0102 CDF Significant Effect 

F Stat P-Value Decision(a:5%) 

7.587 0.0130 Significant Effect 

P-Value Decision(a:1%) 

0.0006 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9449 0.866 0.2966 Normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
Lab Control 10 18.9 17.92 19.88 19 17 21 0.4333 
CM_MC2 10 14.3 10.65 17.95 15 6 20 1.613 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep7 Rep 8 
Lab Control 19 20 20 18 17 17 21 20 
CM_MC2 18 6 20 19 13 19 11 13 

Project 

Longitude 

CV% %Effect 

7.25% 0.0% 
35.67% 24.34% 

Rep 9 Rep 10 

18 19 

17 7 

000-469-187-2 CETIS™ v1.8.7.16 
'"'(\\N\ .jl't.._ 

Analyst: .{l) '\\ \' . l QA: _ JotA., 2.. y / !. 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 18-6353-1963 Endpoint: Reproduction 
Analyzed: 21 Jul-17 12:40 Analysis: Parametric-Two Sample 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21 Jul-17 12:40 (p 2 of 2) 

170411 08-5083-0248 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

J~ 
QA: <' f..J '1 



CETIS Analytical Report Report Date: 

Test Code: 

24 Jul-17 15:33 (p 1 of 2) 

170411 08-5083-0248 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 20-4071-4429 

24 Jul-17 15:33 

Batch ID: 00-5127-6176 

Start Date: 05 May-17 1 0:00 

Ending Date: 11 May-1717:45 

Duration: 6d Sh 

Sample Code Sample ID 

CM_MC2 19-3585-4439 

CM_MC1 15-2595-6436 

Endpoint: Reproduction 

Parametric-Two 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date Sample Age 

02 May-17 08:30 03 May-17 09:45 74h (4.5 °C) 

02 May-17 10:00 03 May-17 09:45 72h (3.2 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

CM_MC2 Water Sample 

CM_MC1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Unequal Variance t Two-Sample Test 

Sample Code vs Sample Code 

CM_MC2 CM_MC1 

ANOVA Table 

Source Sum Squares 

Between 320 
Error 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

4.634 1.796 

Mean Square 

320 

Test Stat 

6.865 
Distribution . Shapiro-Wilk W Normality 0.94 

Reproduction Summary 

Sample Code Count Mean 95% LCL 
CM_MC2 10 14.3 10.65 
CM_MC1 10 22.3 20.91 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 
CM~MC2 18 6 20 
CM_MC1 23 21 22 

000-469-187-1 

CM_MC2_WS_20170502_N 

CM_MC1_WS_20170502_N 

Seed PMSD Test Result 

NA 21.7% 

MSD DF P-Value P-Type Decision(a:5%) 

3.1 11 0.0004 CDF Significant Effect . 

DF F Stat P-Value Decision(a:5%) 

1 21.48 0.0002 Significant Effect 

19 

Critical P-Value Decis!on( a: 1 % ) 

6.541 0.0084 Unequal Variances 
0.866 0.2397 Normal Distribution 

95% UCL Median Min Max Std Err 

17.95 15 6 20 1.613 
23.69 22 20 26 0.6155 

Rep4 Reps Rep6 Rep7 RepB 

19 13 19 11 13 

20 20 22 22 22 

CETIS™ v1.8.7.16 

CV% %Effect 

35.67% 0.0% 

8.73% -55.94% 

Rep9 Rep 10 

17 7 

25 26 



. CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 20-4071-4429 Endpoint: Reproduction 
24 Jul-17 15:33 Parametric-Two 

Graphics 

! 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test 

24 Jul-17 15:33 (p 2 of 2) 

170411 08-5083-0248 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

•• 

'·' 
Ranldtl 



Client: Teet_ cog\ 
W.0.#:. \3041 \ 

Subsample 
Sample ID Date 

f" IN\ ll\A f' ::'.::J MOlir:;/11-

r>ltvl YV\ ( \ 
ll 

<y/ 1 \)e>'(h 0 / J; 

Notes: 

Reviewed by: 

Date 
Measured 

V\A()I 

" 

Version 1.1 Issued July 28, 2016 

Hardness and Alkalinity Datasheet 

Alkalinitv 

Sample (ml) 0.02N (ml) of 0.02N 
Volume HCL/H2S04 HCl/H2S04 Total Alkalinity 

(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) 

C)O · iu.+ /(\b 'Jr)L\-
I t:;<c, .::;: 6 \(\~ 

J; 5.0 5, I 1Y 

Hardness 

Volume of 
Sample 0.01M Total 
Volume EDTA Hardness 

(ml) Used (ml) (mg/l CaC03) Technician 

1.::;-0 '/I~ ~~() ffnm 
I L '"'J IJC\ ( 

I 

Ji so /(Yi '1J 

Nautilus Environmental Company Inc. 



 
 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Client: 

Work Order No.: 

Pseudokirchneriel/a subcapitata Summary Sheet 

Start Date: _..;..,Sf+· ..::..n:..:..) ....:;;@'-'G'-'/-'
1

1....:.~---
Set up by: ------"""""n,.,,L-1'-'------

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

\f~V\6V0 ~ \t..et1 fe5u,l-1:1 tak~ f,v 1.Pr 
f1V·n) ;)'+( H 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 
I 

72-h lC50 (95% CL): 31.7Cri-.1o-:s\,,)-)tvalL :/Jn 

72-h IC50 Reference Toxicant Mean and Range: ~. !,,.G'J,')-±f ,?,) AJq}L 1Y\ CV(%): 

Test Results: 

Reviewed by: 

4 . · 1~1d. ice.ts 
,.--------------+----_:::.:::::.:....:..'.::::::::...l!!:.:::::::!.!::...::::.::-:.i-___ ---l '1\.elt1 if;cd 

f\.i2K i ~iT"" ~·(Ci~ vi 
IDJV..<v-m% 1 

t-'-'.;:=_-'-'-'-:..i.="""""~.::::..1-~~:::1----+------_:_.:..:..:...!......:=---..L!-.l.--------i s:t-e ttlfttN.l 

fi2-.M.?e\ 
i!-!-=~=::.=::..i.::;:=.:.. ___ +-------L-i~:__::=--!..!..::'.------1 b" "ntil\ca,hj 

~~I~ )h<v\ 
~=-":..ll:::l:;:=-.:::..=--=~:!:::...l...::....:.=.:.....::...__--1------W...!.!..::!......::~~-1!:,,------1 ~vel"l' 5\~t-\\f {tl'tvfll· 

it \ evJl y ~(MA.. 
t---'~~=.l:-':.::::;:;.:;...:...i. __ ..:.= __ -4 ____ _.:....;~::.....=~'-1---~.,..------l ~\t'Di;Xl'j'ro\ 

'eV_ 1\G~\N.L2.o ·-01'-'J.-'f_rJ ~ &4 . .J€QQ 

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: 

Test Date/Time: FrrvYI 1 Jt? Ate 11'7D/1 
j 

Test Species: Pseudokirchnerie//a subcapitata 

Culture Date: tr\) n\ a I k-:r Age of Culture: \.\-'d Culture Health: 

' 
·Culture Count: 1@.('\0 2 ~D Average: ;ot] Culture Cell Density (c1): 

v1 = 220,000 cells/ml x jtc;V> ml 

(c1) 3ol'3 '\Cl D'+ cells/ml 

Time Zero Counts: Average: ____ ___:-'--------

No. of Cells/ml: Density: #cells/ml+ 220 µL x 10 µL = qs ~ te\\5 / r(\l 
Concentration Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
%(v/v) pH Temo l°C) (•C\ 

Oh Oh Oh 24 h 48 h 72 h Oh 24h 48 h 72h 
Control 

=i.o &30 84-:v d4-: 0 ;)!;, :;:p,. ::> / ~ v ~ 

'"' '\)., cJ v-- ~ i::a.. IA P.fl. I o.o O< /; I v 

Qi 1-L c !< ?r 8.b QA o i,/ v v J 
-'. 

fi1_fQC.P I S, l ~'?.D 
j I I v v- \./" l . 

Co.\.!-_ .P!ZI S.'ef cY,-v v i..,....-- \.../' v 
! \?JH-~e-Rc 7J • I ,.,~? ._/ v \..-- \.// 

"-I . 
I 

~V-\tcl ~.';?' 
., ~ 0 J v v v ~ '], I 

t"V JJll:;;r b, j ~-? ~ I v v ~ 
v 

ij 

' 

c.M_l;\C& 8. d' ~~.-;:, l v v ~ v ' ,, 
I 

If iLQ1fl.C'C s.·o ~\) "/ t J ,,._,, v v .../ , ' 
Initials !J L' 

'" ' Ml.:r j\~· 
l\J \.:::? fu\J.:::1 N\l.:l Mll Mll ii/I \J\ l~ l~ti 

Initial control pH: Well 1 Well2: 

Final control pH: Well1: Well 

Light intensity Date measured: 

Instruments: Thermometer LE- pH meter 7 Light 

Comments: 

Reviewed: Date reviewed:_.......;;.~--=· _!_6/.!.-i-, _ ___;i_1_· 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: "T-f r-K tccSl Start Date/Time: .Ml"'\ ,5<\? Jr+@ 1"'1'voh 
Work Order#: \fo?J\ryq 
Sample ID: lfl\V\W..S ffi~k;q w-1 

Termination Date: Prµ\n I Ji; / 11 @ Flb,-:> \:\ 
Test set up by: 'ii,/. 

%(v/v) 
Concentration Rep Count 1 Count 2 Count 3 Count4 Comments 

Control A .~£1 
B ?i~ 
c ~o 
D ·ii ()(. 

E :Jq 
F :ti I 
G '10 
H ~.i.o 

(&-; t .e Corll\-o\\ A It; l 
J 

B i4-~ 
c i?ii 

(y'6.?) D ll.\tj 
e~ t~ 
r'3 1~5 
9c I If' i 
Vrb llf:J 

p ~ ') A lSd" CU(\ n-v I , 

r~ 
B \If\? 
c llJ1S 

(q'3,d') D 1?i1J 

t" 'ilfD 
r ~ I loo 
G < 111~ 
tt ID 1110 

A i I:? 11 ' 

fil B 11i 
c I~ 

((\\1,o) D l i:J \ 
A \?A 

~ \-\ f'R! B !'\-~ 
I c ll::iV 

rcis :d) D ! lf)\ 
A iq,J" 

WC 
B lLrO 
c 
~ (°t)~) D 

Comments: 

Reviewed by: Date Reviewed: 

Initials 
i\,~ tl 

\ 

I 

I 
1. 

r 

' 

I 

': 

v 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order #: 
Sample ID: 

%(v/v) 
Concentration 

Control 

(qt?,&) 

'eV M 
(q-g ) 

IV\l""J' 

(°JS .tr) 

L(\h.SLll 

(°tS.dJ 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

-ff ct cte:S2 Start Date/Time: 'tf 1/l\ ~At ~1<rt0b 
\-=to:?,S<l Termination Date: 0)10!1 ~25/ft{Q \70?Qh 

lj0?'3s0f flii~ ·{ct v) 1lW Test set up by: ____ .....;l\J-"-~'-\;_,__ _______ _ 

Rep Count 1 Count 2 Count 3 Count4 Comments Initials 
A 
B 

c 
D 

E 

F I 
G 

H 

A Ph Mtl 
B l51 

' 
c \'\lt 
D 

\?]" I 
A l 

B ! 
c \c;t I 
D 

A L+l1 
B l~I 
c Pi1 
D t;d 
A \'-f .O 

B 110 
c Pr0 

D \~if' .1 
A 

B 

c 
D 

A 

B 
c 
D 
A 
B 
c 
D 

Date Reviewed: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 
Page 1of2 

Client: Teck Coal Start Date/Time: 25-Apr-17 @1700h 
WO#: 170359 Termination Date/Time 28-Apr-17 @1700h 
Sample ID: Teck Coal various samples pass/fail 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 29 29 28.0 mean 28.4 
Lab Control 8 32 32 31.0 SD 1.846812 

c 30 30 29.0 CV 6.498179 
D 28 28 27.0 
E 29 29 28.0 
F 31 31 30.0 
G 30 30 29.0 
H 26 26 25.0 

Control A 151 151 150.0 mean 141.4 
Site Water 8 148 148 147.0 SD 5.396758 
(FR_UFR1) c 137 137 136.0 CV 3.816109 
95.2% (v/v) D 145 145 144.0 

E 140 140 139.0 
F 135 135 134.0 
G 141 141 140.0 
H 142 142 141.0 

Control A 152 152 151.0 mean 147.5 
Site Water 8 140 140 139.0 SD 9.739463 
(GH_ER2) c 155 155 154.0 CV 6.600992 
95.2% (v/v) D 133 133 132.0 

E 140 140 139.0 
F 160 160 159.0 
G 158 158 157.0 
H 150 150 149.0 

FR_FRCP1 A 153 153 152.0 
95.2% (v/v) 8 138 138 137.0 

c 142 142 141.0 
D 151 151 150.0 

GH_FR1 A 139 139 138.0 
95.2% {v/v) 8 143 143 142.0 

c 150 150 149.0 
D 148 148 147.0 

GH_ERC A 142 142 141.0 
95.2% (v/v) 8 140 140 139.0 

c 151 151 150.0 
D 136 136 135.0 

.Reviewedby: ____ ~"""· ------ Date reviewed: (fL~fj Pf ~H: 
----="---'-1,...._-..c.---

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



Pseudokirchneriella subcapitata Algal Counts 
Page 2 of2 

Client: Teck Coal Start Date/Time: 25-Apr-17 @ 1700h 
WO#: 170359 Termination Date/Time 28-Apr-17 @ 1700h 
Sample ID: Teck Coal various samples pass/fail 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 29 29 28.0 mean 28.4 
Lab Control B 32 32 31.0 SD 1.846812 

c 30 30 29.0 CV 6.498179 
D 28 28 27.0 
A 29 29 28.0 
B 31 31 30.0 
c 30 30 29.0 
D 26 26 25.0 

EV_HC1 A 135 135 134.0 
95.2% (v/v) B 151 151 150.0 

c 149 149 148.0 
D 146 146 145.0 

EV_MC2 A 139 139 138.0 
95.2% (v/v) B 135 135 134.0 

c 154 154 153.0 
D 134 134 133.0 

CM_MC2 A 129 129 128.0 
95.2% (v/v) B 131 131 130.0 

c 139 139 138.0 
D 121 121 120.0 

LC_LCDSSLC A 140 140 139.0 
95.2% (v/v) B 136 136 135.0 

c 130 130 129.0 
D 134 134 133.0 
A #DIV/O! #DIV/DI 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/DI #DIV/Dr 
D #DIV/Of #DIV/Ol 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/Of 
c #DIV/O! #DIV/O! 
D #DlV/O! #DIV/DI 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

12-1762-9257 

25 Apr-17 17:00 

Ending Date: 28 Apr-17 17:00 

Duration: 72h 

Sample Code Sample ID 

Lab Control 12-8157-2031 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Cell Yield Summary 

Report Date: 

Test Code: 

12 May-17 14:19 (p 1 of 1) 

170359 J 06-5796-1795 

Nautilus Environmental 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 4d 

Sample Date Receive Date Sample Age Client Name Project 

25 Apr-17 25 Apr-17 17h Teck Coal 

24 Apr-17 09:14 25 Apr-17 09:00 32h (8 "C) 

24 Apr-17 12:00 25 Apr-17 09:00 29h (5.5 ·c) 
24 Apr-17 10:55 25 Apr-17 09:00 30h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 31h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 28h (5.5 °C) 

24 Apr-17 10:10 25 Apr-17 09:00 31h (3.5 ·c) 
24 Apr-17 12:00 25 Apr-17 09:00 29h (4 ·c) 
24 Apr-17 12:00 25 Apr-17 09:00 29h (4.5 ·q 
24 Apr-17 15:20 25 Apr-17 09:00 26h (5 ·c) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control I ' LcJJ CU'n ~ :;-
Teck Coal FR_URF1_Q_03042017 _N .De 1 wt\ il d v11CJev w / Teck Coal GH_ER2_ WS_2017-04-24_N 

~'\ vx\-VH'. rib Teck Coal FR_FRCP1_Q_03042017 _N 

Teck Coal GH_FR1_WS_2017-04-24_N fi<-.v1 .f12. \ :; S-\ \;l... t{X\~ \ 
Teck Coal GH_ERC_WS_2017-04-24_N ~\.\-@:1-:::. si+t l1n\ro\ 
Teck Coal EV _HC1_WS_2017-04-24_N 

Teck Coal EV_MC2_WS_2017-04-24_N 

Teck Coal CM_MC2_WS_20170424_N 

Teck Coal LC LCDSSLCC WS 2017-04-24 N 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
Lab Control 8 28.38 26.83 29.92 25 31 0.6529 1.847 6.51% 0.0% 
FR_UFR1 8 141.4 136.9 145.9 134 150 1.908 5.397 3.82% -398.2% 
GH_ER2 8 147.5 139.4 155.6 132 159 3.443 9.739 6.6% -419.8% 
FR_FRCP1 4 145 133.6 156.4 137 152 3.582 7.165 4.94% -411.0% 
GH_FR1 4 144 136.1 151.9 138 149 2.483 4.967 3.45% -407.5% 
GH_ERC 4 141.3 131.2 151.3 135 150 3.172 6.344 4.49% -397.8% 
EV_HC1 4 144.3 132.9 155.6 134 150 3.568 7.136 4.95% -408.4% 
EV_MC2 4 139.5 124.8 154.2 133 153 4.628 9.256 6.64% -391.6% 
CM_MC2 4 129 117.2 140.8 120 138 3.697 7.394 5.73% -354.6% 
LC LCDSSLCC 4 127.4 140.6 129 139 2.082 4.163 3.11% -372.2% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep 6 Rep7 Rep8 
Lab Control 28 31 29 27 28 30 29 25 
FR_UFR1 150 147 136 144 139 134 140 141 
GH_ER2 151 139 154 132 139 159 157 149 
FR_FRCP1 152 137 141 150 
GH_FR1 138 142 149 147 
GH_ERC 141 139 150 135 
EV_HC1 134 150 148 145 
EV_MC2 138 134 153 133 
CM_MC2 128 130 138 120 
LC LCDSSLCC 139 135 129 133 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ 
Ji\t.!) c .q f r:t-

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-4309-9765 
Analyzed: 12 May-1714:16 

Batch ID: 

Start Date: 

12-1762-9257 

25 Apr-17 17:00 

Ending Date: 28 Apr-17 17:00 

Duration: 72h 

Sample Code Sample ID 

Lab Control 12-8157-2031 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 
GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Lab Control FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 
LC LCDSSLCC 

000-469-187-2 

Report Date: 

Test Code: 

Endpoint: Cell Yield 

12 May-17 14:19 (p 1 of 3) 

170359 06-5796-1795 

Nautilus Environmental 

Analysis: Parametric-Control vs Treatments 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture 

Sample Date Receive Date 

25 Apr-17 25 Apr-17 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24Apr-1710:55 25 Apr-17 09:00 

24 Apr-17 10:00 25 Apr-17 09:00 

24 Apr-17 13:00 25 Apr-17 09:00 

24 Apr-17 10:10 25 Apr-17 09:00 

24Apr-1712:00 25Apr-17 09:00 

24Apr-1712:00 25 Apr-17 09:00 

24 Apr-17 15:20 25 Apr-17 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<T NA 

Seed 

NA 

Age: 4d 

Sample Age Client Name 

17h Teck Coal 

32h (8 °C) 

29h (5.5 °C) 

30h (6.5 °C) 

31 h (4.5 °C) 

28h (5.5 °c) 

31 h (3.5 °C) 

29h (4 °C) 

29h (4.5 °C) 

26h (5 °c) 

Station Location 

Lab Control 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

GH_ERC_WS_2017-04-24_N 

EV _HC1_WS_2017-04-24_N 

EV _MC2_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

LC LCDSSLCC WS 2017-04-24 N 

Latitude 

PMSD Test Result 

36.8% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

33.9 2.559 8.529 14 <0.0001 CDF Significant Effect 
35.74 2.559 8.529 14 <0.0001 CDF Significant Effect 
28.57 2.559 10.45 10 <0.0001 CDF Significant Effect 
28.33 2.559 10.45 10 <0.0001 CDF Significant Effect 
27.65 2.559 10.45 10 <0.0001 CDF Significant Effect 
28.39 2.559 10.45 10 <0.0001 CDF Significant Effect 
27.22 2.559 10.45 10 <0.0001 CDF Significant Effect 
24.65 2.559 10.45 10 <0.0001 CDF Significant Effect 
25.88 2.559 10.45 10 <0.0001 CDF Significant Effect 

Project 

Longitude 

~ 
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CETIS Analytical Report Report Date: 12 May-17 14:19 (p 2 of 3) 

170359 06-5796-1795 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 04-4309-9765 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 12 May-1714:16 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision( a: 5%) 

Control Trend Mann-Kendall Trend 0.4054 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 87641.67 9737.964 9 219.2 <0.0001 Significant Effect 
Error 42 

89507.92 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 15.5 21.67 0.0781 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9926 0.9388 0.9856 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 8 28.38 26.83 29.92 28.5 25 31 0.6529 6.51% 0.0% 
FR_UFR1 8 141.4 136.9 145.9 140.5 134 150 1.908 3.82% -398.2% 
GH_ER2 8 147.5 139.4 155.6 150 132 159 3.443 6.6% -419.8% 
FR_FRCP1 4 145 133.6 156.4 145.5 137 152 3.582 4.94% -411.0% 
GH_FR1 4 144 136.1 151.9 144.5 138 149 2.483 3.45% -407.5% 
GH_ERC 4 141.3 131.2 151.3 140 135 150 3.172 4.49% -397.8% 
EV_HC1 4 144.3 132.9 155.6 146.5 134 150 3.568 4.95% -408.4% 
EV_MC2 4 139.5 124.8 154.2 136 133 153 4.628 6.64% -391.6% 
CM_MC2 4 129 117.2 140.8 129 120 138 3.697 5.73% -354.6% 
LC LCDSSLCC 4 134 127.4 140.6 134 129 139 2.082 3.11% -372.2% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep 4 Rep5 Rep6 Rep7 Rep 8 
Lab Control . 28 31 29 27 28 30 29 25 
FR~UFR1 150 147 136 144 139 134 140 141 
GH_ER2 151 139 154 132 139 159 157 149 
FR_FRCP1 152 137 141 150 
GH_FR1 138 142 149 147 
GH_ERC 141 139 150 135 
EV_HC1 134 150 148 145 
EV_MC2 138 134 153 133 
CM_MC2 128 130 138 120 
LC LCDSSLCC 139 135 129 133 

~ 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-4309-9765 
Analyzed: 12 May-17 14:16 

Graphics 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

• 

Report Date: 

Test Code: 

12 May-17 14:19 (p 3 of 3) 

170359 I 06-5796-1795 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-5388-0653 
Analyzed: 12 May-17 14:17 

Batch ID: 12-1762-9257 

Start Date: 25 Apr-17 17:00 

Ending Date: 28 Apr-17 17:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 15-57 56-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 
FR_UFR1 Water Sample 

GH_ER2 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 

GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

FR_UFR1 

Auxiliary Tests 

Attribute 

Sample Code 

GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 

LC LCDSSLCC 

Test 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

12 May-17 14:19 (p 1 of 2) 

170359 I 06-5796-1795 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture 

Sample Date Receive Date 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24 Apr-17 10:55 25 Apr-17 09:00 

24 Apr-17 10:00 

24 Apr-17 13:00 

24 Apr-1710:10 

24 Apr-17 12:00 

24 Apr-17 12:00 

24 Apr-17 15:20 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

25 Apr-17 09:00 

25 Apr-17 09:00 

25 Apr-17 09:00 

25 Apr-17 09:00 

25 Apr-17 09:00 

25 Apr-17 09:00 

Seed 

NA 

Age: 4d 

Sample Age Client Name 

32h (8 °C) Teck Coal 

29h (5.5 °C) 

30h (6.5 °C) 

31h (4.5 °C) 

28h (5.5 °C) 

31h (3.5 °C) 

29h (4 °C) 

29h (4.5 °C) 

26h (5 °C) 

Station Location 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

GH_ERC_WS_2017-04-24_N 

EV_HC1_WS_2017-04-24_N 

EV_MC2_WS_2017-04-24_N 

CM_MC2_ WS_20170424_N 

LC LCDSSLCC WS 2017-04-24 N 

Latitude 

PMSD Test Result 

7.99% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
-1.688 2.541 9.219 14 0.9999 CDF Non-Significant Effect 
-0.8159 2.541 11.29 10 0.9954 CDF Non-Significant Effect 
-0.5908 2.541 11.29 10 0.9894 CDF Non-Significant Effect 
0.02813 2.541 11.29 10 0.9298 CDF Non-Significant Effect 
-0.6471 2.541 11.29 10 0.9913 CDF Non-Significant Effect 
0.422 2.541 11.29 10 0.8275 CDF Non-Significant Effect 
2.785 2.541 11.29 10 0.0287 CDF Significant Effect 
1.66 2.541 11.29 10 0.2603 CDF Non-Significant Effect 

Test Stat Critical P-Value Decision(a:5%) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.2751 Non-significant Trend in Controls 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-2 

Sum Squares Mean Square 
1257.511 
1842.375 

3099.886 

Test 

157.1889 
52.63929 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

4.543 
0.9872 

DF 

8 
35 
43 

Critical 

20.09 

0.9295 

F Stat 

2.986 

P-Value 

0.8051 
0.9021 

CETIS™ v1.8.7.16 

P-Value Decision(a:5%) 

0.0117 Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Analyst: __ _ 

~ 
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CETIS Analytical Report Report Date: 12 May-17 14:19 (p 2 of 2) 

Code: 170359 06-5796-1795 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 17-5388-0653 Endpoint: Cell Yield CETIS Version: CETISv1. 8. 7 

Analyzed: 12 May-17 14:17 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

FR_UFR1 8 141.4 136.9 145.9 140.5 134 150 1.908 3.82% 0.0% 

GH_ER2 8 147.5 139.4 155.6 150 132 159 3.443 6.6% -4.33% 

FR_FRCP1 4 145 133.6 156.4 145.5 137 152 3.582 4.94% -2.56% 

GH_FR1 4 144 136.1 151.9 144.5 138 149 2.483 3.45% -1.86% 

GH_ERC 4 141.3 131.2 151.3 140 135 150 3.172 4.49% 0.09% 

EV_HC1 4 144.3 132.9 155.6 146.5 134 150 3.568 4.95% -2.03% 

EV_MC2 4 139.5 124.8 154.2 136 133 153 4.628 6.64% 1.33% 

CM_MC2 4 129 117.2 140.8 129 120 138 3.697 5.73% 8.75% 

LC LCDSSLCC 4 134 127.4 140.6 134 129 139 2.082 3.11% 5.22% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 Rep7 Rep 8 

FR_UFR1 150 147 136 144 139 134 140 141 
GH_ER2 151 139 154 132 139 159 157 149 

FR_FRCP1 152 137 141 150 

GH_FR1 138 142 149 147 

GH_ERC 141 139 150 135 
EV_HC1 134 150 148 145 
EV_MC2 138 134 153 133 
CM_MC2 128 130 138 120 
LC LCDSSLCC 139 135 129 133 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

16-6353-6143 
12 May-17 14:17 

12-1762-9257 

25 Apr-17 17:00 

Ending Date: 28Apr-1717:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 
FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 
GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Data Transform Zeta 
Unt~nsformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

FR_UFR1 GH_ER2 

Auxiliary Tests 

Attribute 

FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC LCDSSLCC 

Test 

Report Date: 

Test Code: 

12 May-17 14:19 (p 1 of 2) 

170359106-5796-1795 

Nautilus Environmental 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 4d 

Sample Date Receive Date Sample Age Client Name 

24 Apr-17 09:14 25 Apr-17 09:00 32h (8 °C) Teck Coal 

24 Apr-1712:00 25 Apr-17 09:00 29h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 30h (6.5 °C) 

24Apr-1710:00 25Apr-17 09:00 31h (4.5 ·q 
24 Apr-17 13:00 25 Apr-17 09:00 28h (5.5 •c) 
24 Apr-17 10:10 25 Apr-17 09:00 31h (3.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 29h (4 •c) 
24 Apr-17 12:00 25 Apr-17 09:00 29h (4.5 •c) 
24Apr-1715:20 25Apr-1709:00 26h(5°C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

GH_ERC_WS_2017-04-24_N 

EV_HC1_WS_2017-04-24_N 

EV _MC2_WS_2017-04-24_N 

CM_MC2_ WS_20170424_N 

LC LCDSSLCC WS 2017-04-24 N 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 7.99% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

1.688 2.541 9.219 14 0.2493 CDF Non-Significant Effect 
0.8159 2.541 11.29 10 0.6635 CDF Non-Significant Effect 
0.5908 2.541 11.29 10 0.7639 CDF Non-Significant Effect 
-0.02813 2.541 11.29 10 0.9395 CDF Non-Significant Effect 
0,6471 2.541 11.29 10 0.7403 CDF Non-Significant Effect 
-0.422 2.541 11.29 10 0.9813 CDF Non-Significant Effect 
-2.785 2.541 11.29 10 1.0000 CDF Non-Significant Effect 
-1.66 2.541 11.29 10 0.9999 CDF Non-Significant Effect 

Test Stat Critical P-Value Decision(a:5%) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.2751 Non-significant Trend in Controls 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-2 

Sum Squares Mean Square 
1257.511 
1842.375 
3099.886 

Test 

157.1889 
52.63929 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

4.543 
0.9872 

DF F Stat P-Value Decision( a: 5%) 
8 2.986 0.0117 Significant Effect 
35 
43 

Critical P-Value Decision(a:1%) 
20.09 0.8051 Equal Variances 
0.9295 0.9021 Normal Distribution 

CETISTM v1.8.7.16 Analyst: __ _ QA(htt!:Jitl{f1' 



CETIS Analytical Report Report Date: 12 May-17 14:19 (p 2 of 2) 

Test Code: 170359 06-5796-1795 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 16-6353-6143 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 12 May-17 14:17 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

FR_UFR1 8 141.4 136.9 145.9 140.5 134 150 1.908 3.82% 0.0% 

GH_ER2 8 147.5 139.4 155.6 150 132 159 3.443 6.6% -4.33% 

FR_FRCP1 4 145 133.6 156.4 145.5 137 152 3.582 4.94% -2.56% 

GH_FR1 4 144 136.1 151.9 144.5 138 149 2.483 3.45% -1.86% 

GH_ERC 4 141.3 131.2 151.3 140 135 150 3.172 4.49% 0.09% 

EV_HC1 4 144.3 132.9 155.6 146.5 134 150 3.568 4.95% -2.03% 

EV_MC2 4 139.5 124.8 154.2 136 133 153 4.628 6.64% 1.33% 

CM_MC2 4 129 117.2 140.8 129 120 138 3.697 5.73% 8.75% 
LC LCDSSLCC 4 134 127.4 140.6 134 129 139 2.082 3.11% 5.22% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep.4 Rep5 Rep6 Rep7 Rep 8 

FR_UFR1 150 147 136 144 139 134 140 141 

GH_ER2 151 139 154 132 139 159 157 149 

FR_FRCP1 152 137 141 150 
GH_FR1 138 142 149 147 
GH_ERC 141 139 150 135 
EV_HC1 134 150 148 145 
EV_MC2 138 134 153 133 
CM_MC2 128 130 138 120 

LC LCDSSLCC 139 135 129 133 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-5516-3085 

Analyzed: 12 May-17 14:19 

Batch ID: 12-1762-9257 

Start Date: 25 Apr-17 17:00 

Ending Date: 28 Apr-17 17:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 15-57 56"3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

GH_ERC 19-4505-3033 

EV_HC1 18-0028-3700 

EV_MC2 08-8227-4872 

CM_MC2 01-4030-9503 

LC LCDSSLCC 10-6359-5836 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

GH_ER2 FR_UFR1 

Auxiliary Tests 

Attribute 

FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC LCDSSLCC 

Test 

Report Date: 

Test Code: 

12 May-17 14:19 (p 1 of 2) 

170359 I 06-5796-1795 

Nautilus Environmental 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Sample Date Receive Date Sample Age 

24 Apr-17 09:14 25 Apr-17 09:00 32h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 29h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 30h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 31 h (4.5 °C) 

24 Apr-17 13:00 25 Apr-17 09:00 28h (5.5 °C) 

24Apr-1710:10 25Apr-1709:00 31h(3.5°C) 

24Apr-1712:00 25Apr-1709:00 29h(4°C) 

24 Apr-17 12:00 25 Apr-17 09:00 29h (4.5 °C) 

24 Apr-17 15:20 25 Apr-17 09:00 26h (5 °C) 

Brine: 

Age: 4d 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_ Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

GH_ERC_WS_2017-04-24_N 

EV_HC1_WS_2017..Q4-24_N 

EV _MC2_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

LC LCDSSLCC WS 2017-04-24 N 

Latitude 

Alt Hyp Trials ·Seed PMSD Test Result 

C>T NA NA 7.66% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

1.688 2.541 9.219 14 0.2493 CDF Non-Significant Effect 
0.5627 2.541 11.29 10 0.7753 CDF Non-Significant Effect 
0.7878 2.541 11.29 10 0.6769 CDF Non-Significant Effect 
1.407 2.541 11.29 10 0.3696 CDF Non-Significant Effect 
0.7315 2.541 11.29 10 0.7030 CDF Non-Significant Effect 
1.801 2.541 11.29 10 0.2088 CDF Non-Significant Effect 
4.164 2.541 11.29 10 0.0007 CDF Significant Effect 
3.039 2.541 11.29 10 0.0155 CDF Significant Effect 

Test Stat Critical P-Value Decision(a:5%) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.7195 Non-significant Trend in Controls 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-2 

Sum Squares Mean Square OF 
1257.511 
1842.375 
3099.886 

Test 

157.1889 

52.63929 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

8 
35 
43 

Test Stat Critical 

4.543 20.09 
0.9872 0.9295 

F Stat P-Value Decision(a:5%) 

2.986 0.0117 Significant Effect 

P-Value Decision(a:1%) 

0.8051 Equal Variances 

0.9021 Normal Distribution 

CETIS™ v1.8.7.16 Analyst: __ _ 

~ 
f1i.4!j 11 f rt 

QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-5516-3085 Endpoint: Cell Yield 
Analyzed: 12 May-17 14:19 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

FR_UFR1 8 141.4 136.9 145.9 140.5 
GH_ER2 8 147.5 139.4 155.6 150 
FR_FRCP1 4 145 133.6 156.4 145.5 
GH_FR1 4 144 136.1 151.9 144.5 
GH_ERC 4 141.3 131.2 151.3 140 
EV_HC1 4 144.3 132.9 155.6 146.5 
EV_MC2 4 139.5 124.8 154.2 136 
CM_MC2 4 129 117.2 140.8 129 
LC LCDSSLCC 4 134 127.4 140.6 134 

Cell Yield Detail 

Sample Code Rep1 Rep2 Rep3 Rep4 Rep5 
FR_UFR1 150 147 136 144 139 
GH_ER2 151 139 154 132 139 
FR_FRCP1 152 137 141 150 
GH_FR1 138 142 149 147 
GH_ERC 141 139 150 135 
EV_HC1 134 150 148 145 
EV_MC2 138 134 153 133 
CM_MC2 128 130 138 120 
LC LCDSSLCC 139 135 129 133 

Graphics 
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Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

134 150 

132 159 

137 152 

138 149 
135 150 

134 150 

133 153 

120 138 
129 139 

Rep6 Rep7 

134 140 

159 157 

• 

•l.5 "' 
"""""" 

12 May-17 14:19 (p 2 of 2) 

170359 I 06-5796-1795 

Nautilus Environmental 

CETISv1 .8.7 

Yes 

Std Err CV% 

1.908 3.82% 

3.443 6.6% 

3.582 4.94% 

2.483 3.45% 
3.172 4.49% 

3.568 4.95% 

4.628 6.64% 
3.697 5.73% 
2.082 3.11% 

Rep8 

141 

149 

• • 

o.s ,. 

• 

%Effect 

0.0% 

-4.33% 

-2.56% 

-1.86% 
0.09% 

-2.03% 
1.33% 

8.75% 

5.22% 

~ 
~lP!frt 

Analyst: __ _ QA: __ _ 



Pseudokirchnerie/la subcapitata Summary Sheet 

Client: 

Work Order No.: 

Start Date: _ __:.:Uc:..:aJ:.::c. =+-=5~/.L...ift1-----
Set up by: ___ ~lV\"""1 ..... 2+------

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SClsb 
Stock Solution ID: l3'hJOI 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: ·~~.b{"dl:?S-~,'3)19iL CV(%): lb 
:tY1 

Test Results: Cell Yield (Mean± SD) 

NeQative Control .;)9.9 ± \.lo 
C tv\-Ml \_ IJJL).or:::i l:i502-~ 1°10.0 ± ll. b .Jj 

C (\i\ _tJ\(). .. _ \JV.)_ :;).o\10502_ N lt;I. ~ ± \l.o+a.. 

± 

± 

± 

± 

± 

± 
~ \M~(Cl,-\-?J ('<'.\ \ \.e\q -thCvi WM/l s·I V-\~Cctl"vtt r 20.A~v fh.ttV' \oJJ 

Reviewed by: 

l\. 1nCllroJ-~ 
-Wied ('.tl\ i1 .t\C( 
wa0 
<;\l( ~I (;'(Q;\J\,tlij 
\~{h.CLV\) 
<;14'. ClX\ 1'ro \ 

Cfv\_Mlt 

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

1-e 0C CocJl Setup by: 

Test Date/Time: N\~5 /H <i!> D1~ 
I 

Test Species: Pseudokirchneriella subcapitata 

Age of Culture: ?c\ Culture Health: 

Culture Count: 1 i;(;)'S" 2 y1j <.::> Average: )t?t. '} Culture Cell Density (c1 ): 

v1 = 220,000 cells/ml x ! '\:;;':> ml 
= cr}~rviL 

cells/ml (c1) ,S:x:i},SXJD'f' 

Time Zero Counts: ;Jl(- '', '<" Average: ____ o1_~-~ -'--------

No. of Cells/ml: Density: #cells/ml + 220 µ.L x 10 µL = 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp (°C) (OC) 

Oh Oh Oh 24h 48 h 72 h Oh 24h 48 h 72 h 
Control 

11- ':;;?> at.-. Ol't-? 'I.-- / 
._.. 

;?I::;,;:;> VtP VfP ·,/ 
( S1\-<? Ct>/\.~I) 
t1..-L1Utl ~.~ Dl't-> I f I I 

\..-- .//' / (...--

I 

CivLMC.d 
f') 

£5,v &'t-o .j.,, J_ ...!/ ~ v / / 
,_,,, 

Initials \Atl Mtl v\/\tl It-- (14... MCl I\;\ C\ /M' ~ Ml! 

Initial control pH: Well Well 2: =t./ 
--~----

Final control pH: Well 1: ____ =!-"-. .:..' v ____ _ Well2: ---'-----
\. c...., u,_ 

Light intensity (lux~): _____ -=l~CJ. _ _,_ I ------ Date measured: 

Instruments: Thermometer "f' pH meter ---~---Light 

Comments: 

Reviewed: 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 
Sample ID: 

%(v/v) 
Concentration 

Control 

(_ q0,l) 
CIV\ N\C\ 

( s1~-e C\J'frho\ J 

lqllj,)l 

CMMlo 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Start Date!Time: Nll\/\11 tJ /rJG f) ~h 
__ '.._135?"'-"-lf"-'1_0 ___ Termination Date: Mth g /[-1-P v=rrsh 

\[0\ V\ ovtJ. · Test set up by: ~)\d · 

Rep Count 1 Count 2 Count 3 Count 4 Comments 
A ?,?;, 
B '7;9-
c ~'O 
D ?-f 1 
E acr 
F $u 

G ·~£1 r;J:_ 

H ~l 
A \-:::\;b 
B !0+ 
c i~o 
D ''is ) 

'e' ~ it;1+ 
re Pou 
t::iG 11-'6 
Ho \"t,q 

A ilf? 
B Ho~ 
c lSq 
D ltf+ 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Date Reviewed: 

Initials 
M\J 

i 

\ 
\ 
\ 

i 

I 

I 
I 
I 

I 

I 

I 
t 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 5-May-17- @ 07 45h 

WO#: 170410 Termination Date/TimE 8-May-17 @ 07 45h 

Sample ID: Teck Coal various samples pass/fail 
Initial Cell Density: 1 0682 cell/m L 235000 

0.22 
0.01 

.Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 10681.82 

%(v/v) (x 104
) (x 104

) (x 104
) (x 104

) (x 10
4

) (x 104
) 

cell/ml 

Control A 33 33 31.9 mean 29.8 

Lab Control B 32 32 30.9 SD 1.642081 

c 30 30 28.9 CV 5.509077 

D 33 33 31.9 

E 29 29 27.9 

F 30 30 28.9 

G 29 29 27.9 

H 31 31 29.9 

Control A 170 170 168.9 mean 169.9 

Site Water B 164 164 162.9 SD 11.55113 

(CM_MC1) c 172 172 170.9 CV 6.797508 

95.2% (v/v) D 181 181 179.9 

E 154 154 152.9 

F 160 160 158.9 

G 178 178 176.9 

H 189 189 187.9 

CM_MC2 A 143 143 141.9 

95.2% (v/v) B 165 165 163.9 

c 159 159 157.9 

D 144 144 142.9 

A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 

c #DIV/01 #DIV/Ol 
D #DIV/O! #DIV/0! 

A #DIV/O! #DIV/O! · 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 

·D #DIV/O! #DIV/Ol 
A #DIV/Ol #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/Ol 
D #DIV/O! #DIV/O! 
A #DIV/O! #DIV/O! 
B #DIVIO! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 

Reviewed by: ----'-

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 05-5993-4510 

Start Date: 05 May-17 07:45 

Ending Date: 08 May-17 07:45 

Duration: 72h 

Sample Code Sample ID 

Lab Control 21-2416-1469 

CM_MC1 15-2595-6436 

CM_MC2 19-3585-4439 

Sample Code Material Type 

Lab Control Water Sample 

CM_MC1 Water Sample 
CM_MC2 Water Sample 

Cell Yield Summary 

Report Date: 

Test Code: 

28 May-17 15:59 (p 1 of 1) 

170410119-1503-8227 

Nautilus Environmental 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Mimi Tran 

Diluent: Deionized Water + nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

05 May-17 05 May-17 8h Teck Coal 

02 May-17 10:00 03 May-17 09:45 70h (3.2 °C) 

02 May-17 08:30 03 May-17 09:45 71h (4.5 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal CM_MC1_WS_20170502_N 

Teck Coal CM_MC2_ WS_20170502_N 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
Lab Control 8 29.88 28.5 31.25 28 32 0.5806 1.642 5.5% 0.0% 
CM_MC1 8 170 160.3 179.7 153 188 4.084 11.55 6.8% -469.0% 
CM_MC2 4 151.8 134.3 169.2 142 164 5.483 10.97 7.23% -407.9% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep7 Reps 
Lab Control 32 31 29 32 28 29 28 30 
CM_MC1 169 163 171 180 153 159 177 188 
CM_MC2 142 164 158 143 

JlPc~J 
000-469-187-2 CETIS™ v1.8.7.16 Analyst: ~t\ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-7225-1827 

Analyzed: 28 May-17 15:56 

Batch ID: 05-5993-4510 

Start Date: 05 May-17 07:45 

Ending Date: 08 May-17 07:45 

Duration: 72h 

Sample Code Sample ID 

Lab Control 21-2416-1469 

CM_MC1 15-2595-6436 

CM_MC2 19-3585-4439 

Sample Code Material Type 

Lab Control Water Sample 

CM_MC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Wilcoxon/Bonferroni Adj Test 

Sample Code vs Sample Code 

Lab Control CM_MC1 

Auxiliary Tests 

Attribute 

CM_MC2 

Test 

Report Date: 

Test Code: 

28 May-17 15:57 (p 1 of 2) 

170410 19-1503-8227 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Nonparametric-Multiple Comparison Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name 

05 May-17 05 May-17 8h Teck Coal 

02 May-17 10:00 03 May-17 09:45 70h (3.2 °C) 

02 May-17 08:30 03 May-17 09:45 71h (4.5 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Lab Control 

CM_MC1_WS_20170502_N 

CM_MC2_WS_20170502_N 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 38.0% 

Test Stat Critical Ties DF P-Value P-Type Decision(a:5%) 

36 NA 0 14 0.0002 Exact Significant Effect 

10 NA 0 10 0.0040 Exact Significant Effect 

Test Stat Critical P-Value Decision(a:5%) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.1258 Non-significant Trend in Controls 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

C-% 

Lab Control 

CM_MC1 

CM~MC2 

Cell Yield 

C-% 

Lab Control 

CM_MC1 

CM_MC2 

000-469-187-2 

Sum Squares Mean Square 

87130.58 

1313.625 

88444.2 

Test 

43565.29 

77.27206 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Count Mean 

8 29.88 
8 170 
4 151.8 

Rep 1 Rep2 

32 31 

169 163 

142 164 

Test Stat 

16.77 

0.9755 

95% LCL 

28.5 

160.3 

134.3 

Rep3 

29 

171 

158 

DF 

2 
17 

19 

Critical 

9.21 

0.866 

95% UCL 

31.25 

179.7 

169.2 

Rep4 

32 

180 

143 

F Stat 

563.8 

P-Value 

0.0002 

0.8647 

Median 

29.5 
170 

150.5 

Reps 

28 

153 

CETIS™ v1.8.7.16 

P-Value Decision( a: 5%) 

<0.0001 Significant Effect 

Decision( a: 1 % ) 

Unequal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

28 32 0.5806 5.5% 0.0% 
153 188 4.084 6.8% -469.0% 
142 164 5.483 7.23% -407.9% 

Rep6 Rep7 Reps 

29 28 30 

159 177 188 

Analyst: Mt\ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-7225-1827 Endpoint: Cell Yield 
Analyzed: 28 May-17 15:56 Analysis: Nonparametric-Multiple Comparison 

Graphics 

B 

Report Date: 

Test Code: 

28 May-17 15:57 (p 2 of 2) 

17041 o I 19-1503-8227 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

0 -------------------------------------------------• e : 

. .. I 

'·' l.abai1rtrol CM_MCl 

A.1111klb 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: \V\ \::\ 
.Jit~~lrr 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-5370-3524 

Analyzed: 28 May-17 15:59 

Batch ID: 05-5993-4510 

Start Date: 05 May-17 07:45 

Ending Date: 08 May-17 07:45 

Duration: 72h 

Sample Code Sample ID 
CM_MC1 15-2595-6436 

CM~MC2 19-3585-4439 

Sample Code Material Type 

CM_MC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

CM_MC1 CM_MC2 

Auxiliary Tests 

Attribute Test 

Report Date: 

Test Code: 

28 May-17 15:59 (p 1 of 2) 

170410 19-1503-8227 

Nautilus Environmental 

Endpoint: Cell Yield 

Analysis: Parametric-Two Sample 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water + nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name 

02 May-17 10:00 03 May-17 09:45 70h (3.2 °C} Teck Coal 

02 May-17 08:30 03 May-17 09:45 71 h (4.5 °C} 

Sample Source 

Teck Coal 

Teck Coal 

Station Location 

CM_MC1_WS_20170502_N 

CM_MC2_WS_20170502_N 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 7.43% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

2.619 1.812 12.63 10 0.0128 CDF Significant Effect 

Test Stat Critical P-Value Decision(a:5%) 

Project 

Longitude 

Control Trend ·Mann-Kendall Trend 0.3987 Non-significant Trend in Controls 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

Cell Yield Summary 

Sample Code 

CM_MC1 

CM...:MC2 

Cell Yield Detail 

Sample Code 

CM_MC1 

CM_MC2 

000-469-187 -2 

Sum Squares 

888.1667 

1294.75 

2182.917 

Test 

Variance Ratio F 

Mean Square 

888.1667 

129.475 

Test Stat 

1.11 
Shapiro-Wilk W Normality 0.9631 

Count Mean 95% LCL 

8 170 160.3 
4 151.8 134.3 

Rep 1 Rep2 Rep 3 

169 163 171 

142 164 158 

OF 

1 
10 

11 

Critical 

44.43 

0.8025 

95% UCL 

179.7 
169.2 

Rep4 

180 

143 

F Stat 

6.86 

P-Value 

1.0261 

0.8267 

Median 

170 

150.5 

Rep5 

153 

CETIS™ v1.8.7.16 

P-Value Decision( a: 5%) 

0.0256 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

153 188 4.084 6.8% 0.0% 
142 164 5.483 7.23% 10.74% 

Rep6 Rep7 Rep 8 

159 177 188 

Analyst: rN.::1 
)u.1'1J 
QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-5370-3524 Endpoint: Cell Yield 
Analyzed: 28 May-17 15:59 Analysis: Parametric-Two Sample 

Graphics 

000-469-187-2 CETISTM v1.8.7.16 

• 

Report Date: 

Test Code: 

28 May-17 15:59 (p 2 of 2) 

170410 119-1503-8227 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

l.S 

Analyst: MtJ 



 
 

 

APPENDIX C – Hyalella azteca Toxicity Test Data 



Hyalella azteca Test Summary Sheet 

Client Teck 
Work Order No.: 170361 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Various - See below 
April 24, May 2, 9, 16, 2017 
April 25, May 3, 10, 17, 2017 · 
5-8x 20L per refresh 

Test Organism Information: 

Species: _H"""'y_a_Je_JJ_a_a_z_te_c_a _____ _ 
Supplier: Aquatic Research Organisms, NH 
Date received: _2_6_-A ..... p_r_-1_7 _______ _ 
Age or size (Day 0): ._8_-d_a __ y_s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA128 
Stock Solution ID: n/a 
Date Initiated: 26-Apr-17 

Start Date: _2_6-_A_,_p_r-_17 ___ _ 
Set up by: ...;_K,:,;;..J,:,;;..L ___ ....;._ __ 

96-h LC50 (95% CL): 6.0 (4.8 - 7.5) qlL JVo..(Q, 
~ . [\)a ct' 

96-h LC50 Reference Toxicant Mean and Range: 5.7 (5.0 - 6.6) f}L CV(%): 7 

Test Results: 

Sample ID Survival± SD (%) 

Control 86.0 ± 
FR UFR1 86.0 ± 
GH_ER2 94.0 ± 

· FR_FRCP1 86.0 ± 
GH_FR1 86.0 ± 
CM_MC2 50.0 ± 

* Samples that are significantly different from Control 

t Samples that are significantly different from reference site FR_UFR1 

a. Samples that are significantly different from reference site GH_ER2 

Reviewed by: 

5.5 
11.4 

5.5 

11.4 
11.4 
18.i•t• a 

Average Dry Wt.± SD (mg) 

0.90 ± 0.06 
0.91 ± 0.04 

0.83 ± 0.04*,t 

0.80 ± o.1ot 
0.89 ± 0.07 

0.14 ± o.oi·t,a 

Date reviewed: ~~J #Of ")1}1 Y 



Client: 
WO#: 
Sample ID: 

FR FRCP1 
GH_FR1 
CM MC2 

Technician Initials 

GH_FR1 
CM_MC2 

Technician Initials 

GH_ER2 
• GM_M81 
FR_FRCP1 

GH FR1 
CM_MC2 

Technician Initials 

Cor:nments: 

Reviewed by: 

Teck 

Chronic H. azteca Toxicity Test Data Sheet 
Water Quality 

Start Date: 
Termination Date: 

Various - See below Test Organism: ..:..H.:..:.·.::::a.::.:zt;:::.ec:::.::a::..._ ________ _ 

Temperature (°C) 

Conductivity (µS) 

Dissolved oxygen (mg/L) 

pH 

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 

Laboratorv Control 
FR UFR1 
GH ER2 

..GM MOt''#'""' 
FR FRCP1 

GH FR1 
CM MC2 

Technician Initials 

Sample ID 

Laboratorv Control 
FR UFR1 
GH ER2 

•. CM l'•Af"1"'~1L 
FR FRCP1 

GH FR1 
CM MC2 

Technician Initials 

Sample ID 

Laboratorv Control 
FR UFR1 
GH ER2 
GM MS~ ~L 

FR FRCP1 
GH FR1 
CM MC2 

Technician Initials 

Sample ID 

Laboratory Control 
FR UFR1 
GH ER2 
GM-Me"1-~v 

FR FRCP1 
GH FR1 
CM MC2 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Water Quality 

Various - See below 

Start Date: A-~/ -z,(;,, / Ir 
Termination Date: J.Vle 1):.f {I f 

Test Organism: ..:..R:..:..... =az:.:..:t:.:::c=-a ---------

Teck 

Temperature (°C) 

Day 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 
~;.c, '1..~.u ·.v.:i ') i.-l( ilJ. '° l);O <J'J,,p 1.:1, .0 'i:..t,,.o 'l.'.1-5 -Z,?,,P .23-0 '?.'l.Q z~ . .-;;> 

l)z...( M ... 1..) "S l-1:'{ 11,,~-0 11.o %·'° 'L\.1:1 rt:}_.,, "2..'!>.f •v?P 2~~0 'ZZ..ci is. .... 
't?.l f.l,,.~ Z.3.-) ~l/, '1-l .::J 2J-~ ~-0 ·1-} .<) I?'\,,_,, '~-s fl ;i;> 23-';) ii.::. 'l,.;~ .;:, 

1'11..j o'-S"'° )..".!..S 1-'114" t'!,,o t.-').o z.~ . .;> 1-:i...~ 'l~.o 'Z.'.LS' VJ,? ~3-0 "l"Z....-o -zc,,, 
4,~ 1).. .,.; ~-') ~,G "'£.-\;~ l)J ;;:; tLJ 4~.IJ '?1."" -v.,,.( ~ _,._,, 23.·~ 1.:z...-0 2--!.-
'Jh,j i..J • .) :v~,5 i-3 .. 6 'b1>-~ 'l..\o .r..~...o •j;°'; .<.> "t~...;:, 'l-'H r//7 ·"' ..Z~-0 "'"l..~-0 17.t.,J 
(lli,.,. ~ \Z.... A.. \CJ( °t.?l..- ~')\..- llh"v lf?'V \\.. *"' :J\;'J j:::'J1 .. ~)\._ 

Conductivity (µS) 

Day 
15 16 17 18 / 19 20 21 22 23 24 25 26 27 28 

1~''5 I u-t. :t i~)$" (.{'-#~ 14~'1 i--11.f l.- ~£1< Lli.'\ "i1o, ~ 41..fb 45-g lj<;b 4S<i 
l'Ji~ I~!\ -W.l 1'?>'- !J'!. "{) ,,•n ... · ~<~ '\4.\ t "tt. Jt.~ "3J'{ 3;31:? {?,.i ~,-

4\~ \t(~ qoi "3~.1 I &iv) Lfiicl l..lt -r "t\\ ii.lo~ '.~8 11'9'5° 3'401 l~oi 1.J,.C, 

HJ'l,., "'1.3-1,... :WO ~J-6 11;5()o b~J Lti1,.. ffi'\ TU l"'f~~ ::r3 ·t- 11-3'? l-=111 11-i/1:> 
I< ,_:,;') ~~\,. ~~l.\'L ~I.{) (,':le fo~S. ~1'{ I tp 1t..l.('i b~ i:,5 lo b4b b'i::, 6$~ 

:-rli !)?j_ "\ l'<t".)I..\ -::J-i!{ ·;:i.-'j\ ".1-'Z.i:+- l'i'~O I• . a;\ ..f?.'.S ~\\ ~31 ::po l::J. "t' l~'\'I 
L.Jt, ~1t. \"- A- f-')v f-'"' \.(-:JV '11.->v ."l/.:f-V ~ ~ :l\;'\l l'-11. \C4'-. 

Dissolved oxygen (mg/L) 

Dav 
15 16 17 18 19 20 21 22 23 24 25 26 27 28 

t; :-:t ii . ; I?·~ (.?_1 t.t.~ 

~ 
1.l.' (~){I ,t)_;:: ~:> S\'"° 9·1 If.-, l.. b-0 

I ti...'& -Jn,.\) '>·"" \,;1~ (,,~ .:t-i 1,,,J t?}-/ ;.t :5\< 5·1 b .j >~'1 
IO}~ f;,.·i.,.- $~~ (.,.}f t..h -;;,.~ b.1:} b.~ t;;,{;, -sl 't 5.q fg,. l..- S:-2' 

~ 

~~ .. ~ ff'J.~ S--"' {,,,6. ~-~ ~~t ::u l,..;j,. l,.,,b SU,2 'S)I,,, t;?·O (,.,_ '-(' 5_J 
,,,~ ~-.:; ~-lb (.,)/ H .., v :'.l I c; . .:J In,~ <;.j_ ""'<f 5-5 ~'- :1 ss· 
~~ £~-v :>~u. f.,.6 .. ~ 'l-~ C'i /,,_y ~-2- SI.:; S·l CJ· 1.,...- 5.\ 

'll.--)l j:4l ~ .Ii--' /[,..), ll"?i... \'-ilV 101./ uu ~ ti- :Jl,\J l";I\,. ¥-4 

pH 

Dav 
15 16 17 18 19 20 21 22 "42'3 24 25 26 27 28 

-:..,.'\ -:f- 1,.. ~ . .) 1-."!..- '-1--..,,.. "l-- 1- 1.1 'l s ::!-'to~ ~-"l ""r :=f..· u,. --j.'2,, 1+-·-Z.. 
."l- :+,b "'-~ '.}-~ "+-~ 1-~ ~.\, ::f, b ~-b ?-\l 1' b ::;..lo '~ .. \:I ':f-~ ~ 
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Client: Teck 

Work Order No: 

Sample ID: Various - See below 

2 
3 
4 
5 

FR_UFR1 6 
7 
8 c 
9 D 

10 E 

GH_ER2 11 A 

12 B 
13 c 
14 D I~ 

15 E 

CM_MC1 16 A 
17 B 
18 c 
19 D 
20 E 

Comments: 

Reviewed by: 

H. azteca Toxicity Test Data Sheet 
Survival and Weight 
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Start Date: 4Pc z.C..f ('} 
Termination Date: .....J...M...:.:"'='f;i_...::1..0....Y.i..:.l_,_13: ....... --------

Test Organism: Hyalella azteca 

Date Reviewed: ---~-~-~....J(.__'~ __ f'f_· -----

Nautilus Environmental 



Client: 

Work Order No: 

Sample ID: 

GH_FR1 

CM_MC2 

Comments: 

Reviewed by: 

Teck 

Various - See below 
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31 A 
32 B 
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H. azteca Toxicity Test Data Sheet 
Survival and Weight 
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Client: ·1' ..e.c{ L 
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Version 1.1 Issued July 28, 2016 

Hardness and Alkalinity Datasheet 

Alkalinitv 

Sample (ml) 0.02N (ml) of 0.02N 
Volume HCUH2S04 HCUH2S04 Total Alkalinity 

(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) 
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Hardness 

Volume of 
Sample 0.01M Total 
Volume EDTA ' Hardness 
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CETIS Summary Report Report Date: 22 Jun-17 15:51 (p 1 of 2) 

170361 12-7313-9285 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Batch ID: 

Start Date: 

06-8871-2647 

26 Apr-17 

Ending Date: 24 May-17 

Duration: 28d Oh 

Sample Code Sample ID 

Control 12-7042-5880 

FR_UFR1 15-57 56-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM~MC2 01-4030-9503 

Sample Code Material Type 

Control control 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Test Acceptability 

Analysis ID Endpoint 

19-2319-3354 Survival Rate 

Mean Dry Weight-mg Summary 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Date Receive Date 

26 Apr-17 26 Apr-17 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24 Apr-17 10:55 25 Apr-17 09:00 

24 Apr-17 10:00 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Sample Age 

NA 

39h (8.°C) 

36h (5.5 °C) 

37h (6.5 ·ci 
38h (4.5 °C) 

36h (4.5 °C) 

Client Name 

Teck Coal 

Station Location 

Control 

FR_URF1_Q_03042017_N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017_N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

Latitude 

Attribute Test Stat TAC Limits Overlap Decision 

Project 

Longitude 

Control Resp 0.86 0.8 - NL Yes Passes Acceptability Criteria 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Summary 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

5 

5 

5 

5 

5 

5 

Count 

5· 

5 

5 

5 
5 

5 

0.8954 

0.9075 

0.828 

0.799 

0.8939 

0.1365 

Mean 

0.86 

0.86 

0.94 

0.86 

0.86 

0.5 

0.8172 

0.8618 

0.7819 

0.6709 

0.8097 

0.1087 

95% LCL 

0.792 

0.7184 

0.872 

0.7184 

0.7184 

0.2677 

0.9736 0.8156 

0.9532 0.8611 

0.874 0.794 

0.927 0.6712 

0.9781 0.793 

0.1643 0.11 

95% UCL Min 

0.928 0.8 

0.7323 

0.7 

0.9 
0.7 

0.7 

0.3 

CETIS™ v1.8.7.16 

0.9911 0.02817 0.063 7.04% 

0.9643 0.01646 0.0368 4.06% 

0.8833 0.01658 0.03707 4.48% 

0.9343 0.04612 0.1031 12.91% 

0.96 0.03033 0.06782 7.59% 

0.16 0.01001 0.02237 16.39% 

Max Std Err Std Dev CV% 

0.9 0.02449 0.05477 6.37% 

0.05099 0.114 13.26% 

0.02449 0.05477 5.83% 

0.05099 0.114 13.26% 

0.05099 0.114 13.26% 

0.7 0.08367 0.1871 37.42% 

Analyst: f>'--

0.0% 

-1.35% 

7.53% 

10.77% 

0.16% 

84.76% 

%Effect 

0.0% 

0.0% 

-9.3% 

0.0% 

0.0% 

41.86% 

~ 
~~Irr 

QA: __ _ 



CETIS Summary Report Report Date: 22Jun-1715:51 (p2of 2) 

Test Code: 170361112-7313-9285 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Mean Dry Weight-mg Detail 

Sample Code Rep1 Rep 2 Rep 3 Rep4 Rep5 

Control 0.8925 0.8778 0.8156 0.9911 0.9 

FR_UFR1 0.9044 0.905 0.8611 0.9643 0.9025 

GH_ER2 0.8444 0.794 0.8833 0.797 0.8211 

FR_FRCP1 0.8167 0.8467 0.9343 0.726 0.6712 

GH..;.FR1 0.96 0.793 0.86 0.9156 0.9411 

CM_MC2 0.11 0.16 0.1157 0.1525 0.1443 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep5 
Control 0.8 0.9 0.9 0.9 0.8 
FR_UFR1 0.9 0.9 0.7 0.8 
GH_ER2 0.9 0.9 0.9 
FR_FRCP1 0.9 0.9 0,7 0.8 
GH_FR1 0.7 0.8 0.9 0.9 
CM_MC2 0.4 0.3 0.7 0.4 0.7 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep 5 · 
Control 8/10 9/10 9/10 9/10 8/10 
FR_UFR1 9/10 10/10 9/10 7/10 8/10 
GH_ER2 9/10 10/10 9/10 10/10 9/10 
FR_FRCP1 9/10 9/10 7110 10/10 8/10 
GH_FR1 7110 10/10 8/10 9/10 9/10 
CM_MC2 4/10 3/10 7/10 4/10 7110 

000-469-187-2 CETISTM v1.8.7.16 Analyst: \'-) v ~S:/(1 QA. __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

07-7447-1771 

20 Jul-17 15:14 

06-8871-2647 

26 Apr-17 

24 May-17 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Report Date: 

Test Code: 

20 Jul-17 15:14 (p 1 of 2) 

170361 I 12-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Control 12-7042-5880 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Sample Code Material Type 

Control control 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Varian.ce t Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

GH_ER2 
FR_FRCP1 

GH_FR1 

CM_MC2 

Test Acceptability Criteria 

Sample Date 

26 Apr-17 

24 Apr-17 09:14 

24 Apr-17 12:00 

24 Apr-17 10:55 

24 Apr-17 10:00 

24 Apr-17 12:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

26 Apr-17 

25 Apr-17 09:00 

25 Apr-17 09:00 

25 Apr-1709:00 

25 Apr-17 09:00 

25 Apr-17 09:00 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF 

-0.1183 1.86 0.148 8 

-2.304 1.86 0.098 8 
-0.1183 1.86 0.148 8 
-0.1183 1.86 0.148 8 
4.385 1.86 0.172 8 

Attribute Test Stat TAC Limits Overlap Decision 

Sample Age Client Name 

NA Teck Coal 

39h (8 °C) 

36h (5.5 °C) 

37h (6.5 °C) 

38h (4.5 °C) 

36h (4.5 °C) 

Station Location 

Control 

FR_URF1_Q_03042017 _N 

GH_ER2_ WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

Latitude 

PMSD Test Result 

15.6% 

P-Value P-Type Decision(a:5%) 

0.5456 CDF Non-Significant Effect 

0.9749 CDF Non-Significant Effect 

0.5456 CDF Non-Significant Effect 

0.5456 CDF Non-Significant Effect 

0.0012 CDF Significant Effect 

Control Resp 0.86 0.8- NL Yes Passes Acceptability Criteria 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Sum Squares 

0.8453348 

0.5092649 

1.3546 

Test 

Mean Square 

0.169067 

0.02121937 

Test Stat 

Bartlett Equality of Variance 4.134 
Shapiro-Wilk W Normality 0.9171 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 
Control 5 0.86 0.792 
FR_UFR1 5 0.86 0.7184 
GH_ER2 5 0.94 0.872 
FR_FRCP1 5 0.86 0.7184 
GH_FR1 5 0.86 0.7184 
CM_MC2 5 0.5 0.2677 

DF F Stat P-Value Decision(a:5%) 

5 7.968 0.0002 Significant Effect 

24 

29 

Critical P-Value Decision(a:1%) 

15.09 0.5303 Equal Variances 

0.9031 0.0226 Normal Distribution 

95% UCL Median Min Max Std Err 

0.928 0.9 0.8 0.9 0.02449 
·1 0.9 0.7 0.05099 

1 0.9 0.9 0.02449 

0.9 0.7 0.05099 
0.9 0.7 0.05099 

0.7323 0.4 0.3 0.7 0.08367 

Project 

Longitude 

CV% %Effect 

6.37% 0.0% 
13.26% 0.0% 

5.83% -9.3% 

13.26% 0.0% 

13.26% 0.0% 

37.42% 41.86% 

~ 
000-469-187-1 CETIS™ v1.8.7.16 Analyst: \l-JL a1:~t,-0/i7J-



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID:· 07-7447-1771 Endpoint: Survival Rate 
Analyzed: 20 Jul-17 15:14 Analysis: Parametric-Two Sample 

Arigular (Corrected) Transformed Summary 

Sample Code 

Control 
FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 
CM_MC2 

Survival Rate Detail 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Count 

5 
5 
5 
5 
5 
5 

Rep 1 
0.8 

0.9 

0.9 

0.9 

0.7 

0.4 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 

Control 1.107 

FR_UFR1 1.249 

GH_ER2 1.249 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Graphics 

000-469-187-1 

1.249 

0.9912 

0.6847 

Rep 1 
8/10 

9/10 

9/10 

9/10 

7110 
4/10 

Mean 

1.192 
1.202 
1.314 
1.202 
1.202 
0.7863 

Rep2 

0.9 

1 

0.9 

0.3 

Rep2 

1.249 

1.412 

1.412 

1.249 

1.412 

0.5796 

Rep 2 

9/10 

10/10 

10/10 

9/10 

10/10 

3/10 

95% LCL 95% UCL Median 

1.096 1.289 1.249 
1.003 
1.203 
1.003 
1.003 
0.548 

Rep3 

0.9 

0.9 

0.9 

0.7 

0.8 

0.7 

Rep3 

1.249 

1.249 

1.249 

0.9912 

1.107 

0.9912 

Rep3 

9/10 

9/10 

9/10 

7110 
8/10 

7110 

1.4 
1.425 
1.4 
1.4 
1.025 

Rep4 

0.9 

0.7 

1 
1 

0.9 

0.4 

Rep4 

1.249 

0.9912 

1.412 

1.412 

1.249 

0.6847 

Rep4 

9/10 

7110 
10/10 

10/10 

9/10 

4/10 

1.249 
1.249 
1.249 
1.249 
0.6847 

Rep5 

0.8 

0.8 

0.9 

0.8 

0.9 

0.7 

Rep5 

1.107 

1.107 

1.249 

1.107 

1.249 

0.9912 

Rep5 

8/10 

8/10 

9/10 

8/10 

9/10 

7110 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 15:14 (p 2 of 2) 

170361 112-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Min 

1.107 
0.9912 
1.249 
0.9912 
0.9912 
0.5796 

Max 

1.249 
1.412 
1.412 
1.412 
1.412 
0.9912 

Std Err 

0.03476 
0.07141 
0.03992 
0.07141 
0.07141 
0.08581 

CV% 

6.52% 
13.29% 
6.79% 
13.29% 
13.29% 
24.4% 

Analyst: \!=.:> \_... 

%Effect 

0.0% 
-0.79% 
-10.23% 
-0.79% 
-0.79% 
34.05% 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

05-9718-0403 

20 Jul~17 15:15 

06-8871-2647 

26 Apr-17 

24 May-17 

Endpoint: Mean Dry Weight-mg 

Analysis: Parametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Report Date: 

Test Code: 

20 Jul-17 15:15 (p 1 of 2) 

170361 12-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

Control 12-7042-5880 26 Apr-17 26 Apr-17 NA Teck Coal 

FR_UFR1 15-5756-3483 24 Apr-17 09:14 25 Apr-17 09:00 39h (8 °C) 

GH_ER2 17-9724-6204 24 Apr-17 12:00 25 Apr-17 09:00 36h (5.5 ·ci 
FR_FRCP1 08-5533-9331 24 Apr-17 10:55 25 Apr-17 09:00 37h (6.5 ·ci 
GH_FR1. 04-8480-9268 24 Apr-17 10:00 25 Apr-17 09:00 38h (4.5. ·ci 
CM_MC2 01-4030-9503 24 Apr-17 12:00 25 Apr-17 09:00 36h (4.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

Control control Teck Coal Control 

FR_UFR1 Water Sample Teck Coal FR_URF1_Q_03042017 _N 

GH_ER2 Water Sample Teck Coal GH_ER2_ WS_2017-04-24_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03042017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-04-24_N 

CM_MC2 Water Sample Teck Coal CM_MC2_ WS_20170424_N 

· Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 6.21% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision( a: 5%) 

Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error· 

Total 

Distributional Tests 

Attribute 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

2.256242 

0.08972411 

2.345966 

Test 

-0.3701 1.86 

2.062 1.86 
1.784 1.86 

0.03515 1.86 

25.38 1.86 

Mean Square 

0.4512484 

0.003738505 

Test Stat 
Variances Bartlett Equality of Variance 9.896 
Distribution Shapiro-Wilk W Normality 0.9823 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 
Control 5 0.8954 0.8172 
FR_UFR1 5 0.9075 0.8618 
GH_ER2 5 0.828 0.7819 
FR_FRCP1 5 0.799 0.6709 
GH_FR1 5 0.8939 0.8097 
CM_MC2 5 0.1365 0.1087 

0.061 8 0.6396 CDF Non-Significant Effect 

0.061 8 0.0366 CDF Significant Effect 

0.101 8 0.0561 CDF Non-Significant Effect 

0.077 8 0.4864 CDF Non-Significant Effect 

0.056 8 <0.0001 CDF Significant Effect 

OF F Stat P-Value Decision(a:5%) 

5 120.7 <0.0001 Significant Effect 

24 

29 

Critical P-Value Decision(a:1%) 

15.09 0.0782 Equal Variances 

0.9031 0.8836 Normal Distribution 

95% UCL Median Min Max Std Err 

0.9736 0.8925 0.8156 0.9911 0.02817 
0.9532 0.9044 0.8611 0.9643 0.01646 
0.874 0.8211 0.794 0.8833 0.01658 
0.927 0.8167 0.6712 0.9343 0.04612 
0.9781 0.9156 0.793 0.96 0.03033 
0.1643 0.1443 0.11 0.16 0.01001 

Project 

Longitude 

CV% %Effect 

7.04% 0.0% 

4.06% -1.35% 

4.48% 7.53% 

12.91% 10.77% 

7.59% 0.16% 

16.39% 84.76% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: . @ l--
iv~ w{ r:t 

oA:. __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 05-9718-0403 Endpoint: Mean Dry Weight-mg 
Analyzed: 20 Jul-17 15:15 · 

Mean Ory Weight-mg Detail 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 . 

GH_FR1 

CM_MC2 

Graphics 

Rep 1 

0.8925 

0.9044 

0.8444 

0.8167 

0.96 

0.11 

Parametric-Two 

Rep2 Rep3 

0.8778 0.8156 

0.905 0.8611 

0.794 0.8833 

0.8467 0.9343 

0.793 0.86 

0.16 0.1157 

B ~ 
M F····i······+···············•••»••»••·b.~-- .. ····.f······ ········CJ··········· ..... ·;;.···· 

l_i 

ffi 

1 if i· ! ~ ~! i 

Rep4 

0.9911 

0.9643 

0.797 

0.726 

0.9156 

0.1525 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Rep5 

0.9 

0.9025 

0.8211 

0.6712 

0.9411 

0.1443 

20 Jul-17 15:15 (p 2 of 2). 

170361 12-7313-9285 

Nautilus Environmental 

CETISv1.8.7 
Yes 

·C.16 ~~-~-~~-~-~-~~-~~ 

·2.S 

000-469-187-1 CETIS™ v1 .8.7.16 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

15-7875-0596 
20 Jul-17 15:16 

06-8871-2647 

26 Apr-17 

24 May-17 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Report Date: 

Test Code: 

20 Jul-17 15:17 (p 1 of 2) 

170361 J 12-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

FR_UFR1 15-5756-3483 24 Apr-17 09:14 25 Apr-17.09:00 39h. (8 °C) Teck Coal 

GH~ER2 17-9724-6204 24 Apr-17 12:00 25 Apr-17 09:00 36h (5.5 °C) 

FR_FRCP1 08-5533-9331 24 Apr-17 10:55 25 Apr-17 09:00 37h (6.5 °C) 

GH_FR1 04-8480-9268 24 Apr-17 10:00 25 Apr-17 09:00 38h (4.5 ·c) 
CM_MC2 01-4030-9503 24 Apr-17 12:00 25 Apr-17 09:00 36h (4.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_URF1_Q_03042017 _N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2017-04-24_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03042017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-04-24_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170424_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C>T NA NA 18.3% 

Equal Variance tTwo-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
FR_UFR1 

ANOVA Table 

GH_ER2 

FR_FRCP1 
GH_FR1 
CM_MC2 

-1.376 
0 
0 
3.721 

1.86 0.152 8 
1.86 0.188 8 
1.86 0.188 8 
1.86 0.208 8 

Source Sum Squares Mean Square OF 
Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

0.8344228 

0.4851032 
1.319526 

Test 

0.2086057 
0.02425516 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Survival Rate Summary 

Sample Code Count Mean 
FR_UFR1 5 0.86 
GH_ER2 5 0.94 
FR_FRCP1 5 0.86 
GH_FR1 5 0.86 
CM_MC2 5 0.5 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 
FR_UFR1 5 1.202 
GH_ER2 5 1.314 
FR_FRCP1 5 1.202 
GH_FR1 5 1.202 
CM_MC2 5 0.7863 

4 

20 
24 

Test Stat Critical 

1.986 13.28 

0.9089 0.8877 

95% LCL 95% UCL 

0.7184 1 
0.872 
0.7184 
0.7184 
0.2677 0.7323 

95% LCL 95% UCL 

1.003 1.4 
1.203 1.425 
1.003 1.4 
1.003 1.4 
0.548 1.025 

0.8969 
0.5000 
0.5000 
0.0029 

F Stat 

8.6 

P-Value 

0.7383 
0.0288 

Median 

0.9 
0.9 

0.9 
0.9 
0.4 

Median 

1.249 

1.249 

1.249 

1.249 
0.6847 

CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Significant Effect 

P-Value Decision(a:5%) 

0.0003 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max 

0.7 1 
0.9 1 

0.7 
0.7 
0.3 0.7 

Min Max 

0.9912 1.412 

1.249 1.412 
0.9912 1.412 
0.9912 1.412 
0.5796 0.9912 

Std Err 

0.05099 
0.02449 

0.05099 
0.05099 
0.08367 

Std Err 

0.07141 

0.03992 

0.07141 

0.07141 
0.08581 

Project 

Longitude 

CV% %Effect 

13.26% 0.0% 
5.83% -9.3% 
13.26% 0.0% 
13.26% 0.0% 
37.42% 41.86% 

CV% %Effect 

13.29% 0.0% 

6.79% -9.37% 
13.29% 0.0% 
13.29% 0.0% 
24.4% 34.57% 

~ 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 15-7875-0596 Endpoint: Survival Rate 

Analyzed: 20 Jul-17 15:16 Analysis: Parametric-Two Sample 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 

FR_UFR1 0.9 1 0.9 0.7 0.8 

GH_ER2 0.9 0.9 0.9 

FR_FRCP1 0.9 0.9 0.7 1 0.8 

GH_FR1 0.7 1 0.8 0.9 0.9 

CM_MC2 0.4 0.3 0.7 0.4 0.7 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 · Rep5 

FR_UFR1 1.249 1.412 1.249 0.9912 1.107 

GH_ER2 1.249 1.412 1.249 1.412 1.249 
FR_FRCP1 1.249 1.249 0.9912 1.412 1.107 
GH_FR1. 0.9912 1.412 1.107 1.249 1.249 

CM_MC2 0.6847 0.5796 0.9912 0.6847 0.9912 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
FR_UFR1 9/10 10/10 9/10 7110 8/10 

GH_ER2 9/10 10/10 9/10 10/10 9/10 
FR_FRCP1 9/10 9/10 7110 10/10 8/10 
GH_FR1 7110 10/10 8/10 9/10 9/10 

CM_MC2 4/10 3/10 7110 4/10 7/10 

Graphics 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 15:17 (p 2 of 2) 

170361 112-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

20-1523-6076 
20 Jul-17 15:17 

06-8871-2647 

26 Apr-17 

24 May-17 

Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Report Date: 20 Jul-17 15:17 (p 1 of 2) 

170361 12-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 15-5756-3483 24 Apr-17 09:14 25 Apr-17 09:00 39h (8 °c) Teck Coal 

GH_ER2 17-9724-6204 24 Apr-17 12:00 25 Apr-17 09:00 36h (5.5 ·c) 
FR_FRCP1 08-5533-9331 24 Apr-17 10:55 25 Apr-17 09:00 37h (6.5 °C) 

GH_FR1 04-8480-9268 24 Apr-17 10:00 25 Apr-17 09:00 38h (4.5 °C) 

CM_MC2 01-4030-9503 24Apr-1712:00 25 Apr-17 09:00 36h (4.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 . Water Sample Teck Coal FR_URF1_Q_03042017 _N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2017-04-24_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03042017_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-04-24_N 

CM_MC2 Water Sample Teck Coal CM_MC2_ WS_20170424_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 3.95% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

FR_UFR1 3.403 1.86 0.043 8 0.0047 CDF Significant Effect 

2.216 1.86 0.091 8 0.0288 CDF Significant Effect 
GH_ER2 
FR_FRCP1 
GH_FR1 
CM_MC2 

0.3922 1.86 0.064 8 0.3526 CDF Non-Significant Effect 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Sum Squares 

2.11759 
0.07384932 
2.191439 

Test 

40.03 1.86 

Mean Square 

0.5293974 
0.003692466 

Test Stat 
Variances Bartlett Equality of Variance 9.863 
Distribution Shapiro-Wilk W Normality 0.9736 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 5 0.9075 0.8618 
GH_;ER2 5 0.828 0.7819 
FR_FRCP1 5 0.799 0.6709 
GH_FR1 5 0.8939 0.8097 
CM_MC2 5 0.1365 0.1087 

Mean Dry Weight-mg Detail 

Sample Code Rep1 Rep2 Rep3 
FR_UFR1 0.9044 0.905 0.8611 
GH~ER2 0.8444 0.794 0.8833 
FR_FRCP1 0.8167 0.8467 0.9343 
GH_FR1 0.96 0.793 0.86 
CM_MC2 0.11 0.16 0.1157 

000-469-187-1 

0.036 8 <0.0001 CDF Significant Effect 

OF F Stat P-Value Decision(a:5%) 

4 143.4 <0.0001 Significant Effect 

20 
24 

Critical P-Value Decision(a:1%} 

13.28 0.0428 Equal Variances 

0.8877 0.7379 Normal Distribution 

95% UCL Median Min Max Std Err CV% %Effect 

0.9532 0.9044 0.8611 0.9643 0.01646 4.06% 0.0% 
0.874 0.8211 0.794 0.8833 0.01658 4.48% 8.76% 
0.927 0.8167 0.6712 0.9343 0.04612 12.91% 11.96% 
0.9781 0.9156 0.793 0.96 0.03033 7.59% 1.49% 
0.1643 0.1443 0. 11 0.16 0.01001 16.39% 84.96% 

Rep4 Rep5 

0.9643 0.9025 

0.797 0.8211 

0.726 0.6712 

0.9156 0.9411 

0.1525 0.1443 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 20-1523-6076 
Analyzed: 20 Jul-17 15:17 
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Endpoint Mean Dry Weight-mg 
Analysis: Parametric-Two Sample. 
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Report Date: 

Test Code: 

20 Jul-1715:17 (p 2 of 2) 

170361 12-7313-9285 

Nautilus Environmental 

CETIS Version: CETlSv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 17-2607-1018 
Analyzed: 20 Jul-17 15:18 

Batch ID: 

Start Date: 

06-8871-2647 

26 Apr-17 

Ending Date: 24 May-17 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hya!ella azteca 

Report Date: 

Code: 

20 Jul-17 15:18 {p 1 of 2) 

170361 12-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

FR_UFR1 15-57 56-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

· Sample Date Receive Date 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24 Apr-17 10:55 25 Apr-17 09:00 

24 Apr-17 10:00 25 Apr-17 09:00 

Sample Age 

39h (8 °c) 
36h (5.5 °C) 

37h (6.5 °C) 

38h (4.5 °C) 

Client Name 

Teck Coal 

CM_MC2 01-4030-9503 24 Apr-17 12:00 25 Apr-17 09:00 36h (4.5 °C) 

Sample Code Material Type Sample Source 
FR_UFR1 Water Sample 
GH_ER2 Water Sample 

FR_FRCP1 Water Sample 
· GH_FR1 Water Sample 
CM_:MC2 Water Sample 

Data Transform Zeta 
Angular {Corrected) NA 

Equal Variance t.Two-Sample Test 

Sample Code 

GH_ER2 

ANOVATable 

vs Sample Code 

FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.376 1.86 
1.376 1.86 
1.376 1.86 
5.578 1.86 

Source Sum Squares Mean Square 

0.2086057 Between 
Error 

0.8344228 
0.4851032 0.02425516 

Total 1.319526 

Distributional Tests 

Attribute Test 
Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Survival Rate 

Sample Code Count Mean 
FR_UFR1 5 0.86 
GH_ER2 5 0.94 
FR_FRCP1 5 0.86 
GH_FR1 5 0.86 
CM_MC2 5 0.5 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 

FR_UFR1 5 1.202 
GH_ER2 5 1.314 
FR_FRCP1 5 1.202 
GH_FR1 

. CM_MC2 
5 
5 

1.202 
0.7863 

Test Stat 

1.986 
0.9089 

95% LCL 

0.7184 
0.872 
0.7184 
0.7184 
0.2677 

95% LCL 

1.003 
1.203 
1.003 
1.003 
0.548 

Station Location Latitude 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP 1_ 0_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

Seed PMSD Test Result 

NA 12.3% 

MSD DF P-Value P-Type Decision(a:5%) 

0.152 8 0.1031 GDF Non-Significant Effect 
0.152 8 0.1031 GDF Non-Significant Effect 
0.152 8 0.1031 GDF Non-Significant Effect 
0.176 8 0.0003 GDF Significant Effect 

DF F Stat P-Value Decision(a:5%) 
4 8.6 0.0003 Significant Effect 
20 
24 

Critical . P-Value Decision(a:1%) 

13.28 0.7383 Equal Variances 
0.8877 0.0288 Normal Distribution 

95% UCL Median Min Max Std Err 
1 0.9 0.7 0.05099 
1 0.9 0.9 0.02449 

0.9 0.7 0.05099 
0.9 0.7 0.05099 

0.7323 0.4 0.3 0.7 0.08367 

95% UCL Median Min Max Std Err 
1.4 1.249 0.9912 1.412 0.07141 
1.425 1.249 1.249 1.412 0.03992 
1.4 1.249 0.9912 1.412 0.07141 
1.4 1.249 0.9912 1.412 0.07141 
1.025 0.6847 0.5796 0.9912 0.08581 

Project 

Longitude 

CV% %Effect 

13.26% 0.0% 
5.83% -9.3% 
13.26% 0.0% 
13.26% 0.0% 
37.42% 41.86% 

CV% %Effect 

13.29% 0.0% 
6.79% -9.37% 
13.29% 0.0% 
13.29% 0.0% 

. 24.4% 34.57% 

000-469-187-1 CETISTM v1.8.7.16 Analyst: ( t) l,.. I ,1 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 17-2607-1018 Endpoint: Survival Rate 
Analyzed: 20Jul-1715:18 Analysis: Parametric-Two Sample 

Survival Rate Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Rep 1 

0.9 

0.9 

0.9 

0.7 

0.4 

Angular (Corrected) Transformed Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Graphics 

000-469-187-1 

Rep 1 

1.249 

1.249 

1.249 

0.9912 

0.6847 

Rep 1 

9/10 

9/10 

9/10 

7110 
4/10 

Rep2 

1 

1 

0.9 

1 

0.3 

Rep 2 

1.412 

1.412 

1.249 

1.412 

0.5796 

Rep 2 

10/10 

10/10 

9/10 

10/10 

3/10 

Rep3 

0.9 

0.9 

0.7· 

0.8 

0.7 

Rep 3 

1.249 

1.249 

0.9912 

1.107 

0.9912 

Rep 3 
9/10 

9/10 

7110 
8/10 

7110 

Rep4 

0.7 

0.9 

0.4 

Rep4 

0.9912 

1.412 

1.412 

1.249 

0.6847 

Rep4 

7110 
10/10 

10/10 

9/10 

4/10 

Rep 5 

0.8 

0.9 

0.8 

0.9 

0.7 

Reps 

1.107 

1.249 

1.107 

1.249 

0.9912 

Rep 5 
8/10 

9/10 

8/10 

9/10 

7110 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 15:18 (p 2 of 2) 

170361 112-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

10-5753-0015 

20 Jul-17 15:18 

06-8871-2647 

26 Apr-17 

24 May-17 

Endpoint: Mean Dry Weight-mg 

Analysis: Parametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Report Date: 

Test Code: 

20 Jul-17 15:18 (p 1 of 2) 

170361 112-7313-9285 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

FR_UFR1 15-57 56-3483 24 Apr-17 09:14 25 Apr-17 09:00 39h (8 °C) Teck Coal 

GH_ER2 17-9724-6204 24 Apr-17 12:00 25 Apr-17 09:00 36h (5.5 °C) 

FR_FRCP1 08-5533-9331 24 Apr-17 10:55 25 Apr-17 09:00 37h (6.5 °C) 

GH_FR1 04c8480-9268 24 Apr-17 10:00 25 Apr-17 09:00 38h (4.5 °C} 

CM_MC2 01-4030-9503 24 Apr-17 12:00 25 Apr-17 09:00 36h (4.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_URF1_Q_03042017 _N 

GH_ER2 Water Sample Teck Coal GH_ER2_ WS_2017-04-24_N 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03042017 _N 
GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-04-24_N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170424_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 4.35% 

Equal Variance tTwo-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
GH_ER2 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

2.11759 

0.07384932 

2.191439 

Test 

-3.403 1.86 
0.5918 1.86 
-1.908 1.86 

35.71 1.86 

Mean Square 

0.5293974 

0.003692466 

Test Stat 
Variances Bartlett Equality of Variance 9.863 
Distribution Shapiro-Wilk W Normality 0.9736 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 5 0.9075 0.8618 
GH_ER2 5 0.828 0.7819 
FR_FRCP1 5 0.799 0.6709 
GH_FR1 5 0.8939 0.8097 
CM_MC2 5 0.1365 0.1087 

Mean Dry Weight-mg. Detail 

Sample Code Rep 1 Rep 2 Rep3 
FR_UFR1 0.9044 0.905 0.8611 
GH_ER2 0.8444 0.794 0.8833 
FR_FRCP1 0.8167 0.8467 0.9343 
GH_FR1 0.96 0.793 0.86 
CM_MC2 0.11 0.16 0.1157 

0.043 

0.091 
0.064 

0.036 

DF 

4 

20 

24 

Critical 

13.28 

0.8877 

8 

8 
8 

8 

95% UCL 

0.9532 

0.874 

0.927 

0.9781 

0.1643 

Rep4 

0.9643 

0.797 

0.726 

0.9156 

0.1525 

0.9953 

0.2852 

0.9536 

<0.0001 

F Stat 

143.4 

P-Value 

0.0428 

0.7379 

Median 

0.9044 

0.8211 

0.8167 

0.9156 

0.1443 

Rep 5 

0.9025 

0.8211 

0.6712 

0.9411 

0.1443 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.8611 0.9643 0.01646 
0.794 0.8833 0.01658 

0.6712 0.9343 0.04612 

0.793 0.96 0.03033 
0.11 0.16 0.01001 

Project 

Longitude 

CV% %Effect 

4.06% 0.0% 

4.48% 8.76% 

12.91% 11.96% 

7.59% 1.49% 

16.39% 84.96% 

~ . 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 10-5753-0015 
Analyzed: 20 Jul-17 15:18 
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Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Two Sample 
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Internal Tracking Sheet 

Page 1 of 5

Client: NAU104
Reference: 1617-0886

Client:
Client: Nautilus Environmental Operation: Burnaby 

Address: 8664 Commerce Court Billing: not given
City: Burnaby Contact: Krysta Pearcy

Province: BC Tel: 604 420 8773
Country: Canada Fax: not given

Postal Code: V5A 4N7 Email: krysta@nautilusenvironmental.ca

Sample:
type: water collection method: grab

collected: 2017/04/24 at: 1000 by: JK
shipped: 2017/04/24 by: drop off
received: 2017/04/25 at: 1100 by: EJ/CQ

signed-in: 2017/04/25 at: 1300 by: EJ/CQ
container: 2 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 8

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample week: 01 02 03 04 05

client code:
collection date: 2017/04/24 2017/05/02 2017/05/09 2017/05/16 2017/05/23
collection time: 1000 1010 1000 1330 0930

pH: 7.9 7.1 7.7 7.6 7.8
EC (µS/cm): 748 691 510 607 495
DO (mg/L): 9.3 7.6 10.4 8.1 8.1
temp (oC): 17.3 20 16.9 16.8 20
hardness: 356 362 204 224 232
alkalinity: 157 206 152 141 52

colour: colourless colourless colourless colourless colourless
salinity 2 1 0 1 2

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/chem cart 4

Test Log:
test code:

started:
ended:

GH_FR1

2017/04/28
2017/05/30

FM-32S

mailto:krysta@nautilusenvironmental.ca


Internal Tracking Sheet 
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Client: NAU104
Reference: 1617-0887

Client:
Client: Nautilus Environmental Operation: Burnaby 

Address: 8664 Commerce Court Billing: not given
City: Burnaby Contact: Krysta Pearcy

Province: BC Tel: 604 420 8773
Country: Canada Fax: not given

Postal Code: V5A 4N7 Email: krysta@nautilusenvironmental.ca

Sample:
type: water collection method: grab

collected: 2017/04/24 at: 1200 by: JE
shipped: 2017/04/24 by: drop off
received: 2017/04/25 at: 1100 by: EJ/CQ

signed-in: 2017/04/25 at: 1300 by: EJ/CQ
container: 2 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 8

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample week: 01 02 03 04 05

client code:
collection date: 2017/04/24 2017/05/02 2017/05/09 2017/05/16 2017/05/23
collection time: 1200 1221 1241 0955 -

pH: 7.9 7.8 7.8 7.5 7.8
EC (µS/cm): 343 308 290 327 291
DO (mg/L): 9.5 7.9 9.9 9.3 8.2
temp (oC): 16.9 19.5 17.2 14.2 20
hardness: 160 141 143 140 122
alkalinity: 152 158 138 126 123

colour: colourless colourless colourless colourless colourless
salinity 1 0 0 1 3

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/chem cart 4

Test Log:
test code:

started:
ended:

GH_ER2

2017/04/28
2017/05/30

FM-32S

mailto:krysta@nautilusenvironmental.ca
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Client: NAU104
Reference: 1617-0888

Client:
Client: Nautilus Environmental Operation: Burnaby 

Address: 8664 Commerce Court Billing: not given
City: Burnaby Contact: Krysta Pearcy

Province: BC Tel: 604 420 8773
Country: Canada Fax: not given

Postal Code: V5A 4N7 Email: krysta@nautilusenvironmental.ca

Sample:
type: water collection method: grab

collected: 2017/04/24 at: 1055 by: DB
shipped: 2017/04/24 by: drop off
received: 2017/04/25 at: 1100 by: EJ/CQ

signed-in: 2017/04/25 at: 1300 by: EJ/CQ
container: 2 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 8

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample week: 01 02 03 04 05

client code:
collection date: 2017/04/24 2017/05/02 2017/05/09 2017/05/16 2017/05/23
collection time: 1055 1037 0953 1117 0916

pH: 8.0 7.1 7.8 7.6 7.8
EC (µS/cm): 787 308 550 536 513
DO (mg/L): 8.3 7.8 10.2 8.4 8.3
temp (oC): 19.1 2 16.2 18.2 19.5
hardness: 397 436 266 100 202
alkalinity: 154 186 149 108 134

colour: colourless colourless colourless colourless colourless
salinity 2 0 0 1 2

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/chem cart 4

Test Log:
test code:

started:
ended:

FR_FRCP1

2017/04/28
2017/05/30

FM-32S

mailto:krysta@nautilusenvironmental.ca


Internal Tracking Sheet 

Page 4 of 5

Client: NAU104
Reference: 1617-0889

Client:
Client: Nautilus Environmental Operation: Burnaby 

Address: 8664 Commerce Court Billing: not given
City: Burnaby Contact: Krysta Pearcy

Province: BC Tel: 604 420 8773
Country: Canada Fax: not given

Postal Code: V5A 4N7 Email: krysta@nautilusenvironmental.ca

Sample:
type: water collection method: grab

collected: 2017/04/24 at: 0914 by: DB
shipped: 2017/04/24 by: drop off
received: 2017/04/25 at: 1100 by: EJ/CQ

signed-in: 2017/04/25 at: 1300 by: EJ/CQ
container: 2 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 8

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample week: 01 02 03 04 05

client code:
collection date: 2017/04/24 2017/05/02 2017/05/09 2017/05/16 2017/05/23
collection time: 0914 0941 1208 0954 0925

pH: 7.9 7.9 7.7 7.7 7.9
EC (µS/cm): 272 262 253 249 217
DO (mg/L): 9.3 7.8 10.2 9.5 8.5
temp (oC): 18.9 19.6 16.3 14.7 19
hardness: 120 160 148 100 82
alkalinity: 111 102 108 108 104

colour: colourless colourless colourless colourless colourless
salinity 0 1 0 1 2

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/chem cart 4

Test Log:
test code:

started:
ended:

FR_UFR1

2017/04/28
2017/05/30

FM-32S

mailto:krysta@nautilusenvironmental.ca
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Client: NAU104
Reference: 1617-0890

Client:
Client: Nautilus Environmental Operation: Burnaby 

Address: 8664 Commerce Court Billing: not given
City: Burnaby Contact: Krysta Pearcy

Province: BC Tel: 604 420 8773
Country: Canada Fax: not given

Postal Code: V5A 4N7 Email: krysta@nautilusenvironmental.ca

Sample:
type: water collection method: grab

collected: 2017/04/24 at: not given by: DS/BW
shipped: 2017/04/24 by: drop off
received: 2017/04/25 at: 1100 by: EJ/CQ

signed-in: 2017/04/25 at: 1300 by: EJ/CQ
container: 2 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 8

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample week: 01 02 03 04 05

client code:
collection date: 2017/04/24 2017/05/02 2017/05/09 2017/05/16 2017/05/23
collection time: not given 0830 1100 0830 1230

pH: 7.9 7.9 7.6 7.8 7.9
EC (µS/cm): 811 743 602 674 501
DO (mg/L): 8.3 8.5 9.9 9.7 8.8
temp (oC): 18.9 19.6 16.7 14.3 18.4
hardness: 364 340 322 243 194
alkalinity: 197 172 153 147 115

colour: colourless colourless colourless colourless colourless
salinity 1 1 0 2 2

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/chem cart 4

Test Log:
test code:

started:
ended:

CM_MC2

2017/04/28
2017/05/30

FM-32S

mailto:krysta@nautilusenvironmental.ca


Fathead Minnow Bench Sheet 

Method FM D 32 Day ELS Client NAU104 Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µg/ l ) 

Control hatching success must be >66% { ~ 10 per replicate) . Post hatch survival must be > 70%. 

Number of Al ive Embryos and Hatched Organisms 
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Day 1 
Alive 0.ad 
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110 0 
J(J 0 

I Comments/Observations: 

Number of Alive Embryos and Hatched Organisms 

1617-0887 

1617-0888 1617-0890 

Day 2 - Poor looking and dead embryos in replicates a, b, c and dare replaced with healthy embryos from replkates e and f. Replicates e and fare discarded after day 2 

Wrirun by JP on 2012/02/22. 

........ by 

F"M: FM 32 D.y ELS Btolo9Y .... 



Method FMD 32 Day ELS 
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Fathead Minnow Bench Sheet 

Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µg/ l ) 
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Method FMD 32 Day ELS 
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Written by JP on 201 2102/22. 

Revised by 

Client NAU104 
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Fathead Minnow Bench Sheet 

Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µg / l) 
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Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU1 04 Sam ple: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (1 0 µg/L) 
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Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU104 Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µg/ L) 

Number of Al ive Embryos and Hatched Organisms 
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Method FMD 32 Day ELS 
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Fathead Minnow Bench Sheet 

Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µg/L) 
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Method FMD 32 Day ELS 
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Fathead Minnow Bench Sheet 

Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µg/ L) 
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Method FMD 32 Day ELS Client NAU104 
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Fathead Minnow Bench Sheet 

Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890Copper (10 µg/ L) 
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Method FMD 32 Day ELS 
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Fathead Minnow Bench Sheet 

Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µg / L) 
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Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU 104 Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µg.n_; 

New Solutions Old Solu t ions 

Cone.(%) CTL· Cu 1617·0886 1617-0887 1617-0888 1617-0889 1617-0890 I CTL-UNT I CTL· Cu I 1617-0886 11617-0887 1 1617-0888 11617-0889 1 1617-0890 1 

Da 

0 

4 

6 

7 

0 

4 

8 

4 

0 

4 

8 

DO Levels (60-100% saturation) -
4.4 to 7.3 mg/Lat 24"C 

4.5 to 7.2 mg/Lat 25"C 

4.3 to 7. 1 mg/Lat 26"C 

Writt•n by JP on 2015/02/22 

Revised by 

6 

8 

0 

8 

0 

4 

7 

Nautilus Environmental {Calg• ry} 

pH (u nits) 

File: FM 32 Day CM mistry 

F31 8 



Method FMD 32 Day ELS Client NAU104 

New Solutions 
CTL- Cu 1617-0886 1617-0887 1617-0888 1617-0889 1617-0890 

9 

10 

11 

12 

~ ~~ ~~'l\Sf; 13 

14 

15 

10 

13 11~-4-,,~..:jooo!~~~f-L'-'~~L+-~4-=1..:..E!L.l 
12 

13 

14 

17 

10 

11 

12 

13 

14 

DO l evels (60-100% saturation) -
4.4 to 7.3 mg/ l at 24"C 
4.5 to 7.2 mg/ L at 2s·c 

4.3 to 7.1 mg/ Lat 26"C 
I"···" .. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

10 

11 

12 

13 

14 

1S 

16 

17 

9 

10 

11 

12 

13 

14 

1S 

16 

17 

10 

11 

12 

13 

14 

1S 

16 

17 

Fathead Minnow Bench Sheet 

·1 

Sample: 1617-0886, 1617 -0887, 1617-0888, 1617-0889, 1617-0890Copper (10 µg!l; 

Old Solutions 

I CTL-UNT I CTL· cu I 1•11-0sa• l 1•11-osa1 l 1•11.osss l 1•11-0889 l 1•11·089o l 

Written by JP on 2015/02/22 

Revis.d by 

N•utilus Environment&! (Calgary) File: FM 32 D•y Ch.mistry 

Fl18 



Method FMD 32 Day ELS 

Da 

19 

20 

21 

22 

23 

24 

25 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

"':J .2,4lf, 
22 

23 

24 

19 

20 

24 

25 

26 

DO Levels (60· 100% saturation)· 

4.4 to 7.3 mg/ L at 24"C 

4.5 to 7.2 mg/ Lat 25"C 
4.3 to 7.1 mg/ Lat 26"C 

Written by JP on 2015/ 02/22 

ReviMd by 

Client NAU104 

1617-0889 1617-0890 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Fathead Minnow Bench Sheet 

Sample: 1617-0886, 1617-0887, 1617 -~6'38, 1617-0889, 1617-0890 Copper (10 IJg/l; 

Old 5'.lutions 

1617-0386 1617-0887 1617-0888 1617-0889 161:" ·11890 

N• utilus Environmental (Calgary) File: FM J2 Day Chem istry 

F318 



Method FMD 32 Day ELS Client NAU104 

New Solutions 

Cone.. (%) CTL· Cu 1617-0886 1617-0887 161 7-0888 1617-0889 

Da 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

~\.'\~ 
1'="!!::!~.=.......::...~;z:!"-"'lf.-""-=-"~lZ-'""'--'1-"~~11-""'-""""".f 

31 

32 

DO Levels (60-100% saturation) -

4.4 to 7.3 mg/ Lat 24"C 

4.5 to 7.2 mg/ Lat 2s•c 
4.3 to 7.1 mg/Lat 26"C 

I"·····, 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

32 

27 

28 

29 

30 

31 

32 

Fathead Minnow Bench Sheet 

Sample: 1617 -0886, 1617-0887, 1617-088 8, 1617-0889, 1617-0890 Copper (10 µgJL: 

Old Solutions 

I CTL· UNT \ CTL- Cu \ 1617·0886 \ 1617·088,j 1617·0888 \ 1617·0889 \ 1617·0890 1 

Written by JP on 2015/02122 

RaviM<I by 

Nautilul Envi,onmental {Calgary) File: FM 32 Day CtMm istry 

F318 



Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU104 Sample: 1617-0886, 1617-0887, 1617-0888, 1617-0889, 1617-0890 Copper (10 µgll) 

Test Termination 
For normal/almormal column, use tne tollowmg notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 
Cone. 

CTL-UNT 

CTL- Cu 

Written by JP on 2016/ 02/22 

Revised by 

Replicate# Q 

Fish 
Length 

tmml 

1 ~ 
2 b 
3 q 
4 ~ 
5 l/'J 

6 1 
7 '1 
B (., 
9 R 
10 t 
11 lo 
12 \(:) 
13 II 
14 'l 
15 1 

Comments 

Replica te# A 

Fish 
Length 

(mm) 

1 Iii 
2 -r 
3 10 
4 Q 
5 ~ 
6 Cl 
7 ~ 
B 8 
9 q 
10 f 
11 :J 
12 1 
13 q 
14 IO 
15 °' Comments 

Normal/ 

Abnormal 

t..1 

. ., 

Normal/ 

Abnormal 

tJ 

~ 

Replicate# Replicate # 

Fish 
Length Normal/ 

Fish 
Length 

Imm\ Abnormal Imm\ 

1 ~ td 1 ~ 
2 f2 2 ':J 
3 bl 3 R 
4 ~ 4 f 
5 fl 5 "3-
6 G\ 6 Cl 
7 g 7 lf1 
B A B ::J 
9 ~ 9 L. 
10 t 10 fl 
11 :l 11 r 
12 ~ 12 i 
13 J_ 13 ~ 
14 g ,J 14 R. 
15 -- 15 2 

Replicate# I Replicate# ~ 

Fish 
Length Normal/ 

Fish 
Length 

Imm\ Abnormal Imm\ 

1 r \.1 1 0 
2 It 2 'l 
3 IO 3 c 
4 c 4 c 
5 1 5 '~ 
6 ~ 6 2 
7 8 7 "] 

B R B 1() 

9 & 9 ~ 
10 q 10 a 
11 ~ 11 1n 
12 C\ 12 9. 
13 10 I 13 R. 
14 -- 14 8 
15 -i.- 15 

N•utilus Environme ntal (C..lguy} 

{ 

Normal/ 

Abnormal 

.... 1 

v 

Normal/ 

Abnorma l 

~l 

i 

Replicate# J 

Fish 
Length Normal/ 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

15 

Replicate# 

Fish 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

15 

Imm\ 

L 

G\ 
-:1 
!? 
a.. 
a· 
("J 

I (l 
~ 
~ 

Q 
q 
s 
G\ 
2 

'f ") 
Length 

lmml , 
) 

I {l 

-
c. 
~ 

lO 
~ 

~ 
;R 

°' 

Abnormal 

I\. J 

' 

Normal/ 

Abnormal 

I\) 

't 

File: FM JZ Day Termination 

Fl18 



Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU104 Sample: 1617·0886, 161 7-0887, 1617-0888. 1617-0889, 1617 -0890 Copper (10 µg!L) 

Test Termination 
t-or norma11a1>norma1 co1umn, use tne ro11owmg notation: 

N=Normal, A = Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 

Cone 

1617-

0886 

1617-

0887 

Written by JP on 2016/02/22 

Revised by 

~ 

Replicate # Ii Replicate # "' Replicate# t ., 

Fish 
length Normal/ 

Fish 
length Normal/ 

Fish 
l ength Normal/ 

fmml Abnormal fmml Abnormal (mm) Abnormal 

1 tl .. , 1 () "" 1 1 /) t.. 1 

2 I.I - 2 j 2 Ill 
3 I 3 R 3 ~ 
4 f 4 R 4 l 
5 {2 5 R 5 K 
6 10 6 :J 6 i1 
7 Q 7 a 7 ID , II 

8 ~ 8 i 8 -.. 
9 _ ... 9 R 9 - -
10 

_ ... 
10 ' 

10 --
11 - 11 g 11 --
12 -- 12 t\ 12 --
13 -- 13 a 13 --
14 -- 14 I. 14 --' 
15 ~- 15 -- 15 --

Comments 

Replicate # i..; Replicate # - Rep licate # '" 
Fish 

length Normal/ 
Fish 

length Normal/ 
Fish 

Length Normal/ 

(mm) Abnormal (mm) Abnormal (mm) Abnormal 

1 >t l\.J 1 "':I N 1 £ 1\1 
2 R 2 ~ 2 -~ 

3 g 3 -:J 3 R 
4 R 4 j 4 10 
5 ..,. 5 e 5 e 
6 a 6 fl 6 "'.] 

7 ~ 7 II 7 ~ 
8 K 8 g 8 :J 
9 ~ 9 lfi 9 ,, 
10 P. 10 " 10 Q 
11 q ~ 1<;'. 11 °' 11 c 
12 ~ t... 12 -i 12 l 

13 fl 13 9 13 .~ 

14 ~ 1 14 IV v 14 I v 
15 --- 15 -~ 15 --

Comments 
ou:i~- I\- croot-ttA {\)1r11 

N•utilu1 Environment.81 (Calg•ry) 

Replicate # I 

Fish 
length Normal/ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Replicate # 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

fmml Abnormal 

ll'l ~I 

q 
g 
Q 

j(J 

lfl 
~ 

w --
~-----I--

----i---

l ength 

(mm) 

~ 
g 
8 
a 
Q 

!J 
~ 
\0 
i.. 
g 
\l) 

°' t 
(l 

Sl 

-
J 

Normal/ 

Abnormal 

N 

File: FM 32 Day Termination 

Fl18 



Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client -------NAU104 Sample: 1617 -0886, 1617 -0887, 1617-0888. 1617·0889, 1617·0890 Copper (10 µg/l) 

Test Termination 
For normal/abnormal column, use the following notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 
Cone. 

1617-

0888 

1617-

0889 

Written by JP on 2016/02/22 

Revised by 

Replicate # .... 
Fish 

Length 

lmml 

1 10 
2 g 
3 If 

4 s 
5 t>. 
6 //, 
7 K 
8 q 
9 fl. 
10 i 
11 g 
12 1 
13 ~ 
14 ~ 
15 --

Comments 

Replicate # 1 .. 

Fish 
Length 

lmml 

1 llJ 
2 g 
3 I {J 
4 ,, 
5 1-
6 R 
7 K 
8 q 
9 8 
10 e 
11 , 
12 ::i 
13 °' 14 

_,_ 
15 

.... 
Comments 

Normal/ 

Abnormal 

N 

' 
A~ 

l\J 

!I 

Normal/ 

Abnormal 

I\) 

I 

Replicate # . ... Replicate# \ 

Fish 
Length Normal/ 

Fish 
Length 

Imm) Abnormal (mm) 

1 q "' 1 i 
2 q 2 ~ 
3 OI 3 :J 
4 8 4 Q 
5 .s 5 ~ 
6 g 6 ~ 
7 b 7 q 
8 g 8 ~ 
9 (\ 9 ~ 
10 f 10 1 
11 Q 11 a 
12 i. 12 ~ 
13 g 13 Q 
14 ~ 14 ~ 
15 <\ 15 -:i. 

Replicate # .... Replicate # 

Fish 
Lengt~ Normal/ 

Fish 
Length 

lmml Abnormal lmml 

1 8 ~I 1 R 
2 r 2 K 
3 q 3 ~ 
4 ".l 4 q 
5 ".J 5 0. 
6 Ill 6 "J 
7 ') 7 g 
8 a 8 q 
9 j 9 ~ 
10 ll"l 10 e 
11 ~ 11 ~ 
12 '::J 12 \0 
13 K 13 °' 14 Q ,,L 14 (.\ 
15 - · 15 g 

Nautilu1 Environmental (CAigary) 

Normal/ 

Abnormal 

t\J 

I 

No nm al/ 

Abnormal 

N 

" 

-
Replicate # ..... 

Fish 
Length Normal/ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Replicate# 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

(mml Abnormal 

a \...1 
I? 
0\ 
Q 
~ 

1' 
I 

DI 
lll 

~ 

~ ,, 
-~ _ .... 

-,_, 
Length 

lmml 

R 
:) 
q 
1. 

' ( -
iO 

1 
8 
Q 
K 
q 
& 
r: 

Normal/ 

Abnormal 

1\1 

11/ 

Fi~: FM 12 Day Tumination 

Fl18 



Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU104 Sample: 1617-0886, 1617·0887, 1617-0888, 1617-0889, 1617-0890 Copp@r (10 µg/l) 

Test Termination 
For normal/abnormal column, use the following notation: 

N =Normal, A = Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 

Cone. 
1617-

0890 

Writun by JP on 2016/02/22 

tt.vised by 

Replicate # c 
Fish 

Length 

(mm) 

1 ~ 
2 q 
3 K. 
4 C4 
5 (,\ 

6 r 
7 & 
8 g 
9 (\ 
10 12. 
11 ~ 
12 °' 13 q 
14 \() 
15 

_ ... 

Comm e nts 

Normal/ 

Abnormal 

l. I 

Replicate# .P Replicate # 

Fish 
Length Normal/ 

Fish 
fmml Abnormal 

1 Q IV 1 

2 Q 2 

3 ~ 3 

4 R 4 

5 ~ s 
6 f 6 

7 g 7 

8 Q 8 

9 c\ 9 

10 g 10 

11 r 11 

12 DI 12 

13 8 13 

14 ') II,. 14 

1S -- 15 

Nautilus Envi ronment.I (C.lgary) 

c Replicate # 

Length Normal/ 
Fish 

fmml Abnormal 

1 "J 1 

\\) 2 

10 3 

~ 4 

l 5 

0 6 

C\ 7 

~ 8 

2. 9 

R 10 

" 11 

q 12 

h ' 13 -- 14 

- 15 

n 
Length 

fmml 

R 
g 
8 
\0 
g 
R 
1l 

°' & 
"".\ 
A 
8 
\0 
q 
-

Normal/ 

Abnormal 

r...I 

-

File: FM 32 Day Termination 
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Client @ U IOl.\ 

Initial Weight (mg) (dried pan) 

Cone. 

Organism Weights 

Bench Sheet 
s'?lb11-0)8 

Sample ~-d Organism Ii=\--\ 

Date: ~'0\11 oS I ~q Initials: S..S Balance*: N~t\-l.Qy- :n \ 

Rep licate 
a 
b 
c 
d 
e 

Final Weight (mg) (dried pan+organisms) 
Date: 9ol7/ob o5 Initials: l:p Balance*: # / 

Replicate 
a 
b 
c 
d 
e 

Test Validity MeG /No/NA 

Results are Logical**: ~No 
**no negative numbers, ~stent values across replicates 

*Same balance must be used for initial and fina l weights 
*For FM/HA/CT must use scale with 0.01 mg accuracy 

Balance Calibration Check: 
Initial 

first pan weighed: I (\!.._ \..NT\) I 
weight of first pan: 19 n. 01 \ 

re-weigh of first pan after 
all weights measured : ~I -\o-\1-. -,q~ 

% difference < 5%: @ !No 

Final 

first pan+org weighed:b"""L.. uJJT4 
weight of first pan + org : 1003-i I 

re-weigh of first pan + org 
after all weights measured:,....! -/<?_C)_,3 ...... /..,...3,,,_., 

% difference < 5%: 

Calculation:% difference= [initial weight-reweight/((initial weight+reweight)/2)]x100 

If "no" is circled for any parameter, notify Lab Supervisor/QA Group to determine appropriate 
::lrtinn 

Written by BU on 2002/11/29 

Revised by LH on 2013/09/11 

Nautilus Environmental (Calgary) File: Organism Wts-Bench 

F138 



Warning Chart
Fathead minnow

Page 1 of 2
FM Ref. Tox

Test Method: 7 days Fathead minnow Survival and Growth Test (7 treatments plus a control)
HydroQual Test Method: WTR-ME-046

Reference: Biological Test Method: Test of Larval Growth and Survival Using Fathead
minnows. Environment Canada, EPS 1/RM/22, Second Edition, February 2011.

Test Organism: Test Design:
test species: Pimephales promelas test type: static renewal

culture source: Aquatox toxicant: sodium chloride
(Arkansas, USA) test vessel: polypropylene

temp of breeding aquaria: 23 - 26 oC cups, 11 x 9 cm
food type: newly-hatched brine volume of test vessel (ml): 500

shrimp nauplii test volume (ml): 250
frequency of feeding: daily depth of test solution: >3 cm

breeding colony mortality: <1% (last 7 days) replicates per treatment: 4 replicates
age of test organisms: <24 hours organisms per replicate: 10

condition prior to test initiation: normal feeding: twice daily
batch number: 20170428FM temperature (oC): 24-26

photoperiod: 16 hours light: 8 hours dark
light level (surface): 100-500 lux (full spectrum)

Control/Dilution Water:
source: dechlorinated City of Calgary tap water

spiked with 4 mg/L KCl
pH (units): 8.2

conductance (µS/cm): 470
dissolved oxygen (mg/L): 7.3

NH4
+ (mg/L): 24.7

hardness (mg CaCO3/L): 167
alkalinity (mg CaCO3/L): 124

total residual chlorine (mg/L): <0.01

Comments:

                                                The test data and results are authorized and verified correct.

Senior Verifier



Warning Chart
Fathead minnow

Page 2 of 2
FM Ref. Tox

toxicant Sodium Chloride (NaCl)
started on 2017/05/03 ended on 2017/05/10

Result (7 d LC50): 3.89 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 3.84 upper 3.95

mean 3.84 sd 0.10 cv(%): 14.5
lower upper

warning limits (±2 sd) 3.65 4.03 (95% confidence limits)
control limits (±3 sd) 3.56 4.13 (99% confidence limits)

started on 2017/05/03 ended on 2017/05/10
Result (7 d IC25): 3.56 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 3.51 upper 3.63

mean 3.65 sd 0.13 cv(%): 20.3
lower upper

warning limits (±2 sd) 3.38 3.91 (95% confidence limits)
control limits (±3 sd) 3.25 4.04 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated

Mortality

Historical Values

Current Test 

Historical Values

Biomass
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1/

13

20
17

/0
1/

19

20
17

/0
2/

10

20
17

/0
2/

17

20
16

/1
2/

22

20
17

/0
2/

27

20
17

/0
3/

03

20
17

/0
3/

10

20
17

/0
3/
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2.9
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3.9
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0 2 4 6 8 10 12 14 16 18 20
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Test Result Mean Warning (95%) Control (99%)
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CETIS Summary Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

27 Jul-17 09:45 (p 1 of 4) 

170362 I 04-3243-4745 

Nautilus Environmental 

Batch ID: 07-2611-2218 

28 Apr-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E 1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code 

Lab Control 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FRfRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Lab Control 

Sample ID 

09-3512-5029 

15-3067-1528 

15-5756-3483 

17-9724-6204 

08-5533-9331 

04-8480-9268 

01-4030-9503 

Material Type 

Lab Control 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

28 Apr-17 28 Apr-17 

28 Apr-17 28 Apr-17 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24 Apr-17 10:55 25 Apr-17 09:00 

24 Apr-17 10:00 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

Sample Source 

Lab Control 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Lab Copper Control Lab Copper Control 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Diluent: 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

NA 

87h (8 °C) 

84h (5.5 °C) 

85h (6.5 °C) 

86h (4.5 °C) 

84h (4.5 °C) 

Station Location 

Lab Control 

Lab Copper Control 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

000-469-187-1 CETIS™ v1.8.7.16 

Project 

Latitude Longitude 

Analyst: tW 



CETIS Summary Report 

Fathead Minnow 32-d Survival and Growth Test 

Hatched Rate Summary 

Sample Code 

Lab Control 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Length-mm Summary 

Sample Code 

Lab Control 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Count 

4 

4 

4 

4 

4 
·4 

4 

Count 

4 

4 

4 

4 

4 

4 

4 

Mean Dry Biomass-mg Summary 

Sample Code 

Lab Control 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Summary 

Sample Code 

Lab Control 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Summary 

Sample Code 

Lab Control 

Lab Copper Cont 

FR_UFR1 
GH_ER2 

FR_FRCP1 

GH_FR1 

CM~MC2 

000-469-187-1 

Count 

4 

4 

4 

4 

4 

4 

4 

Count 

4 

4 

4 
4 

4 

4 

4 

Count 

4 

4 

4 

4 

4 

4 

4 

Mean 

Mean 

8.101 

8.415 

8.218 

8.367 

8.255 

8.933 

8.419 

Mean 

0.7345 

0.7645 

0.8433 

0.8013 

0.7438 

0.6423 

0.8395 

Mean 

0.9821 

0.9821 

Mean 

0.9833 

0.9667 

0.95 

0.95 

0.95 

0.6167 

0.9167 

95% LCL 95% UCL Min 

1 1 
1 

95% LCL 95% UCL Min 

7.623 8.579 7.867 

8.316 

7.785 

8.19 

7.891 

7.984 

8.132 

8.515 

8.65 

8.544 

8.618 

9.882 

8.706 

8.333 

7.867 

8.214 

7.933 

8.071 

8.214 

95% LCL 95% UCL Min 

0.5545 0.9145 0.6493 

0.7156 0.8134 0.738 

0.7203 

0.7531 

0.6692 

0.5333 

0.7587 

0.9664 

0.8495 

0.8185 

0.7514 

0.9203 

0.7593 

0.76 

0.6847 

0.5447 

0.788 

95% LCL 95% UCL Min 

1 1 

0.9253 

0.9253 

0.9286 

0.9286 

95% LCL 95% UCL Min 

0.9303 1 0.9333 

0.8606 1 0.8667 

0.8484 

0.897 

0.8484 

0.277 

0.8636 

0.9563 

0.9697 

0.8667 

0.9333 

0.8667 

0.4667 

0.8667 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

. Max 

Max 

8.533 

8.467 

8.462 

8.467 

8.462 

9.375 

8.643 

Max 

0.89 

0.8007 

0.9113 

0.8313 

0.796 

0.7027 

0.9073 

Max 

Max 

0.9333 

0.9333 

Std Err 

0 

0 

0 
0 

0 
0 
0 

Std Err 

0.1502 

0.03126 

0.1359 

0.05563 

0.1143 

0.2981 

0.09021 

Std Err 

0.05656 

0.01536 

0.03866 

0.01515 

0.02346 

0.03427 

0.0254 

Std Err 

0 

0 
0 
0.01786 

0.01786 

0 
0 

Std Err 

0.01667 

0.03333 

0.03191 

0.01667 

0.03191 

0.1067 

0.01667 

27 Jul-17 09:45 (p 2 of 4) 

170362 I 04-3243-4745 

Nautilus Environmental 

Std Dev CV% 

0 0.0% 

0 0.0% 

0 0.0% 

0 0.0% 

0 0.0% 

0 

0 

Std Dev 

0.3005 

0.06253 

0.2717 

0.1113 

0.2285 

0.5963 

0.1804 

Std Dev 

0.1131 

0.03072 

0.07731 

0.03029 

0.04691 

0.06853 

0.0508 

Std Dev 

0 
0 
0 
0.03571 

0.03571 

0 

0 

Std Dev 

0.0% 

0.0% 

CV% 

3.71% 

0.74% 

3.31% 

1.33% 

2.77% 

6.68% 

2.14% 

CV% 

15.4% 

4.02% 

9.17% 

3.78% 

6.31% 

10.67% 

6.05% 

CV% 

0.0% 

0.0% 

0.0% 

3.64% 

3.64% 

0.0% 

0.0% 

CV% 

3.39% 

6.9% 

6.72% 

%Effect 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

%Effect 

0.0% 

-3.88% 

-1.44% 

-3.28% 

-1.9% 

-10.27% 

-3.92% 

%Effect 

0.0% 

-4.08% 

-14.82% 

-9.1% 

-1.27% 

12.55% 

-14.3% 

%Effect 

0.0% 

0.0% 

0.0% 

1.79% 

1.79% 

0.0% 

0.0% 

%Effect 

0.0% 

1.7% 

3.39% 

0.03333 

0.06667 

0.06383 

0.03333 

0.06383 

0.2134 

0.03333 

3.51% 3.39% 

6.72% 3.39% 

34.61%--- 37.29% 

3.64% 6.78% 

Analyst: YJ( j(}u_ 
QA: _ ft<l'zi }I fl Jr 



CETIS Summary Report Report Date: .27 Jul-17 09:45 (p 3 of 4) 

Test Code: 170362 04-3243-47 45 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Lab Control 1 1 1 1 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Lab Control 7.933 8.071 7.867 8.533 

Lab Copper Cont 8.467 8.462 8.4 8.333 

FR_UFR1 8.462 8.143 8.4 7.867 

GH_ER2 8.214 8.357 8.429 8.467 

FR_FRCP1 8.357 8.267 7.933 8.462 

GH_FR1 9 8.071 9.286 9.375 
CM_MC2 8.643 8.214 8.462 8.357 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 0.7467 0.652 0.6493 0.89 
Lab Copper Cont 0.8007 0.7793 0.738 0.74 

FR.:..UFR1 0.9067 0.796 0.9113 0.7593 

GH....:ER2 0.8007 0.8313 0.76 0.8133 
FR_FRCP1 0.7607 0.734 0.6847 0.796 

GH_FR1 0.5447 0.7027 0.6713 0.6507 
CM_MC2 0.9073 0.818 0.788 0.8447 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 1 1 1 1 
Lab Copper Cont 1 

FR_UFR1 1 
GH_ER2 0.9286 
FR_FRCP1 0.9286 
GH_FR1 

CM_MC2 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 1 0.9333 1 1 
Lab Copper Cont 1 0.8667 1 
FR_UFR1 0.8667 0.9333 1 1 
GH_ER2 0.9333 0.9333 0.9333 
FR_FRCP1 0.9333 1 0.8667 
GH_:FR1 0.5333 0.9333 0.4667 0.5333 
CM_MC2 0.9333 0.9333 0.8667 0.9333 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: H 



CETIS Summary Report Report Date: 27 Jul-17 09:45 (p 4 of 4) 

Test Code: 1703621 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Lab Control · 15/15 15/15 15/15 15/15 

Lab Copper Cont 15/15 15/15 15/15 15/15 

FR_UFR1 15/15 15/15 15/15 15/15 

GH_ER2 15/15 15/15 15/15 15/15 

FR_FRCP1 15/15 15/15 15/15 15/15 

GH_FR1 15/15 15/15 15/15 15/15 

CM_MC2 15/15 15/15 15/15 15/15 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Lab Control 15/15 14/14 15/15 15/15 

Lab Copper Cont 15/15 13/13 15/15 15/15 

FR_UFR1 13/13 14(14 15/15 15/15 

GH_ER2 13L14 14/~4 14/14 15/15 

FR_FRCP1 13/14 15115 15/15 13/13 

GH_FR1 8/~ 14/14 ?Fl 8/8 
CM_MC2 14/1.4 14/14 13/13 14/14 

Suf'Vival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Lab Control 15/15 14/15 15/15 15/15 
Lab Copper Cont 15/15 13/15 15/15 15/15 
FR_UFR1 13/15 14/15 15/15 15/15 
GH_ER2 14/1.5 . 14/15 14/15 15/15 
FR_FRCP1 14/15 15/15 15/15 13/15 
GH_FR1 8/15 14/15 7/15 8/15 
CM_MC2 14/15 14/15 13/15 14/15 

000-469-187 -1 CETIS™ v1.8.7.16 Analyst: 'Ctf JGk 
aA:, tf.A.d:i ;,1 I tr 



CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:44 (p 1 of 1) 

170362 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 05-8178-0715 
Analyzed: 20 Jul-17 14:25 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Hatched Rate 
Single 2x2 Contingency Table 

Survival-Development-Growth 

ASTM E1241-05 (2013) 

Pimephales promelas 

Aquatox, AR 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 09-3512-5029 

Lab Copper Cont 15-3067-1528 

Sample Code Material Type 

Lab Control Lab Control 

Lab Copper Cont Lab Copper Control 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Sample VS Sample 
Lab Copper Cont Lab Control 

Data Summary 

Sample Code NR 
Lab Control Lab Water 60 
Lab Copper Cohlegative Contr 60 

Hatched Rate Detail 

Sample Code Rep 1 
Lab Control 1 

Lab Copper Cont 

Hatched Rate Binomials 

Sample Code Rep 1 
Lab Control 15/15 

Lab Copper Cont 15/15 

Graphics 

000-469-187-2 

28 Apr-17 28 Apr-17 NA Teck Coal 

28 Apr-17 28 Apr-17 NA 

Sample Source Station Location Latitude 

Lab Control Lab Control 

Lab Copper Control Lab Copper Control 

Alt Hyp Trials Seed Test Result 

C<>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

1 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 

0 60 1 0 0.0% 
0 60 0 0.0% 

Rep2 Rep3 Rep4 

1 1 1 

1 

Rep2 Rep3 Rep4 

15/15 15/15 15/15 

15/15 15/15 15/15 

CETIS™ v1.8.7.16 
() 

Analyst: \:;¥, 

Longitude 

QA: d~ I 
.. fl)..6;.; ~ ( 11-



CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:44 (p 1 of 2) 

170362 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 20-0308-7244 
20 Jul-17 14:21 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Endpoint: 

.Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Copper Cont 

FR_UFR1. 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Data Transform 

Untransformed 

15-3067-1528 

15-57 56-3483 

17 -9724-6204 

08-5533-9331 

04-8480-9268 

01-4030-9503 

Material Type 

Lab Copper Control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Zeta 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 
Lab Copper Cont FR_UFR1 
Lab Copper Cont GH_ER2 
Lab Copper Cont FR_FRCP1 
Lab Copper Cont GH_FR1 
Lab Copper Cont CM_MC2 

Data Summary 

Sample Code NR 
Lab Copper Cohegative Contr 60 
FR_UFR1 60 
GH_ER2 60 
FR_FRCP1 60 
GH_FR1 60 
CM_MC2 60 

Hatched Rate Detail 

Sample Code Rep 1 
Lab Copper Cont 1 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_:MC2 

000-469-187-2 

28 Apr-17 28 Apr-17 NA Teck Coal 

24 Apr-17 09:14 25 Apr-17 09:00 87h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h {4.5 °C) 

Sample Source Station Location Latitude Longitude 

Lab Copper Control Lab Copper Control 

Teck Coal FR_URF1_Q_03042017 _N 

Teck Coal GH_ER2_ WS_2017-04-24_N 

Teck Coal FR_FRCP1_Q_03042017 _N 

Teck Coal GH_FR1_WS_2017-04-24_N 

Teck Coal CM_MC2_WS_20170424_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision{a:5%) 

1 1.0000 · Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

R NR+R Prop NR PropR %Effect 
0 60 1 0 0.0% 
0 60 0 0.0% 
0 60 0 0.0% 
0 60 0 0.0% 
0 60 0 0.0% 
0 60 0 0.0% 

Rep2 Rep3 Rep4 
1 1 1 

1 

1 

CETIS™ v1.8.7.16 



CETIS Analytical Report Report Date: 
Test Code: 

20 Jul-17 14:44 (p 2 of 2) 

170362 J 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 20-0308-7244 
Analyzed: 20 Jul-17 14:21 

Hatched Rate Binomials 

Sample Code Rep 1 
Lab Copper Cont 15/15 

FR_UFR1· 15/15 
GH_ER2 15/15 
FR_FRCP1 15/15 
GH_FR1 15/15 
CM_MC2 15/15 

Graphics 

M • 

000-469-187-2 

Endpoint: 
Analysis: 

Rep2 

15/15 

15/15 

15/15 

15/15 

15/15 

15/15 

Hatched Rate 
STP 2x2 Contingency Tables 

Rep3 Rep4 

15/15 15/15 

15/15 15/15 

15/15 15/15 

15/15 15/15 

15/15 15/15 

15/15 15/15 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

\/ , /' 
Analyst yt1) 



CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:44 (p 1 of 2) 

170362 I 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 13-8462-5458 
Analyzed: 20 Jul-17 14:30 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Endpoint: Hatched Rate 
Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 15-57 56-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 
FR_UFR1 GH_ER2 
FR_UFR1 FR_FRCP1 
FR_UFR1 GH_FR1 
FR_UFR1 CM_MC2 

Data Summary 

Sample Code 

FR_UFR1 Upstream Contr 
GH_ER2 
FR_FRCP1 
GH_FR1 
CM_MC2 

Hatched Rate Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Binomials 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

NR 

60 
60 
60 
60 
60 

Rep 1 

Rep 1 

15/15 

15/15 

15/15 

15/15 

15/15 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24 Apr-17 10:55 25 Apr-17 09:00 

24 Apr-17 10:00 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 
1 1.0000 

1.0000 
1.0000 

R NR+ R 

0 60 
0 60 
0 60 
0 60 
0 60 

Rep 2 Rep 3 

Rep2 Rep 3 

15/15 15/15 

15/15 15/15 
15/15 15/15 
15/15 15/15 

15/15 15/15 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 

Prop NR 

1 

Rep4 

Rep4 

15/15 

15/15 

15/15 

15/15 

15/15 

87h (8 °C) Teck Coal 

84h (5.5 °C) 

85h (6.5 °C) 

86h (4.5 °C) 

84h (4.5 °C) 

Station Location 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_ WS_20170424_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R %Effect 

0 0.0% 
0 0.0% 
0 0.0% 
0 0.0% 
0 0.0% 

CETIS™ v1.8.7.16 Analyst: 

Longitude 

. J!~H QA. . " . I 1~· 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 13-8462-5458 Endpoint: Hatched Rate 
Analyzed: 20 Jul-17 14:30 Analysis: STP 2x2 Contingency Tables 

Graphics 

~I 

000-469-187 -2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 14:44 (p 2 of 2) 

170362 I 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: YJv( 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 09-5509-3541 Endpoint: Hatched Rate 

Report Date: 

Test Code: 

20 Jul-17 14:45 (p 1 of 2) 

1703621 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 20 Jul-17 14:35 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 30 May-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 15-57 56-3483 

GH_:ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 
GH_ER2 FR_UFR1 
GH_ER2 FR_FRCP1 
GH_ER2 GH_FR1 
GH_ER2 CM_MC2 

Data Summary 

Sample Code . NR 
FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 

CM_MC2 

60 
Receiving Wate 60 

Hatched Rate Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Binomials 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

60 
60 
60 

Rep 1 

Rep 1 

15/15 

15/15 

15/15 

15/15 

15/15 

Sample Date Receive Date 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24 Apr-17 10:55 25 Apr-17 09:00 

24 Apr-17 10:00 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp · Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 
1 1.0000 

1.0000 
1.0000 

R NR+R 

0 60 
0 60 
0 60 
0 60 
0 60 

Rep2 Rep 3 

Rep2 Rep 3 

15/15 15/15 

15/15 15/15 

15/15 15/15 

15/15 15/15 

15/15 15/15 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 

Prop NR 

1 
1 

Rep4 

Rep4 

15/15 

15/15 

15/15 

15/15 

15/15 

Brine: 

Age: 

Sample Age Client Name 

87h (8 °C) Teck Coal 

84h (5.5 °C) 

85h (6.5 °C) 

86h (4.5 °C) 

84h (4.5 °C) 

Station Location 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017_N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R %Effect 

0 0.0% 
0 0.0% 
0 0.0% 
0 0.0% 
0 0.0% 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: ,){Jyf 



CETIS Analytical Report 

Fathead Minnow 32-d.Survival and Growth Test 

Analysis ID: 09-5509-3541 Endpoint: 
Analyzed: 20 Jul-17 14:35 

Graphics 

000-469-187 -2 

Tables 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 14:45 (p 2 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

\! ;1,,t'? 
Analyst:__._.0_r_1_ 



CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:50 (p 1 of 1) 

170362 04-3243-47 45 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 10-0357-9507 Endpoint 
20 Jul-17 14:25 

Batch ID: 07-2611-2218 Test Type: 

Start Date: 28 Apr-17 Protocol: 

Ending Date: 30 May-17 Species: 

Duration: 32d Oh Source: 

Table 

Survival-Development-Growth 

ASTM E1241-05 (2013) 

Pimephales promelas 

Aquatox, AR 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 09-3512-5029 28 Apr-17 28 Apr-17 NA Teck Coal 

Lab Copper Cont 15-3067-1528 28 Apr-17 28 Apr-17 NA 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Lab Control Lab Control Lab Control 

Lab Copper Cont Lab Copper Control Lab Copper Control Lab Copper Control 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed ; C<>T NA NA 

I 
I 

Fisher Exact Test I 
I 

Sample VS Sample I Test Stat P-Value P-Type Decision(a:5%) 
Lab Copper Cont Lab Control 0.6218 0.6218 Exact . Non-Significant Effect 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
Lab Control Lab Water 59 60 0.9833 0.01667 -1.72% 
Lab Copper Collegative Contr 58 2 60 0.9667 0.03333 0.0% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 1 0.9333 1 1 
Lab Copper Cont 0.8667 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 . Rep3 Rep4 
Lab Control 15/15 14/15 15/15 15/15 
Lab Copper Cont 15/15 13/15 15/15 15/15 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: . :/It; QA.<. · 1.>1 / rr-· 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

20 Jul-17 14:50 (p 1 of 2) 

170362 I 04-3243-4745 

Nautilus Environmental 

Analysis ID: 10-1686-2912 
Analyzed: 20 Jul-17 14:22 

Endpoint: Survival Rate 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Batch ID: 07-2611-2218 Test Type: Survival-Development-Growth 

Protocol: ASTM E 1241-05 (2013} 

Analyst: Krysta Pearcy 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Sample ID 

15-3067-1528 

15-5756-3483 

17-9724-6204 

08-5533-9331 

04-8480-9268 

01-4030-9503 

Material Type 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

28 Apr-17 28 Apr-17 NA 

24 Apr-17 09:14 25 Apr-17 09:00 87h (8 "C} 

24 Apr-17 12:00 25 Apr-17 09:00 84h (5.5 °C} 

24Apr-1710:55 25Apr-1709:00 85h(6.5°C) 

24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h (4.5 °C) 

Diluent: 

Brine: 

Age: 

Client Name 

Teck Coal 

Sample Source Station Location 

Lab Copper Cont 

FR_UFR1 

Lab Copper Control Lab Copper Control Lab Copper Control 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_f'RCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

. GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Latitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision( a: 5%) 
Lab Copper Cont FR_UFR1 0.5 1.0000 Exact Non-Significant Effect 
Lab Copper Cont GH_ER2 0.5 1.0000 Exact Non-Significant Effect 
Lab Copper Cont FR_FRCP1 0.5 1.0000 Exact Non-Significant Effect 
Lab Copper Cont · GH_FR1 1.044E-06 <0.0001 Exact Significant Effect 
Lab Copper Cont CM_MC2 0.2195 0.8780 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
Lab Copper Cohlegative Contr 58 2 60 0.9667 0.03333 0.0% 
FR_UFR1 57 3 60 0.95 0.05 1.72% 
GH_ER2 57 3 60 0.95 0.05 1.72% 
FR_FRCP1 57 3 60 0.95 0.05 1.72% 
GH_FR1 . 37 23 60 0.6167 0.3833 36.21% 
CM_MC2 55 5 60 0.9167 0.08333 5.17% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Copper Cont 1 0.8667 1 1 
FR_UFR1 0.8667 0.9333 
GH_ER2 0.9333 0.9333 0.9333 
FR_FRCP1 0.9333 0.8667 
GH_FR1 0.5333 0.9333 0.4667 0.5333 
CM_MC2 0.9333 0.9333 0.8667 0.9333 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: y;{1 



CETIS Analytical Report 

Pathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-1686-2912 
Analyzed: 20 Jul-17 14:22 

Survival Rate Binomials 

Sample Code 

Lab Copper Cont 

!=R_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Graphics 

000-469-187-2 

Rep 1 

15/15 

13/15 

14/15 

14/15 

8/15 

14/15 

Endpoint: 

Rep2 

13/15 

14/15 

14/15 

15/15 

14/15 

14/15 

Tables 

Rep3 Rep4 

15/15 15/15 

15/15 15/15 

14/15 15/15 

15/15 13/15 

7/15 8/15 

13/15 14/15 

CETIS™ vf.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 14:50 (p 2 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: tftrf 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

20 Jul-17 14:50 (p 1 of 2) 

170362 I 04-3243-4745 

Nautilus Environmental 

Analysis ID: 07-3142-9386 
Analyzed: . 20 Jul-17 14:30 

Endpoint: Survival Rate 
Analysis: STP 2x2 Contingency Tables 

CETlS Version: CETISv1.8.7 
Official Results: Yes 

Batch ID: 07-2611-2218 

28 Apr-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 
Ending Date: 30 May-17 

. Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 15-57 56-3483 

GH_ER2 17 -9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

24 Apr-17 09:14 25 Apr-17 09:00 87h (8 °C) 

24 Apr-17 12:00 25 Apr-1709:00 84h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h (4.5 °C) 

Diluent: 

Brine: 

Age: 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_URF1_Q_03042017 _N 

. GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_ WS_20170424_N 

Latitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision(a:5%) 
FR_UFR1 GH_ER2 0.6603 1.0000 Exact Non-Significant Effect 
FR_UFR1 FR_FRCP1 0.6603 1.0000 Exact Non-Significant Effect 
FR_UFR1 GH_FR1 5.685E-06 <0.0001 Exact Significant Effect 
FR_UFR1 CM_MC2 0.3585 1.0000 Exact Non-Significant Effect 

Data Summary · 

Sample Code NR R NR+R Prop NR PropR %Effect 
FR_UFR1 Upstream Contr 57 3 60 0.95 0.05 0.0% 
GH_ER2 57 3 60 0.95 0.05 0.0% 
FR_FRCP1 57 3 60 0.95 0.05 0.0% 
GH_FR1 37 23 60 0.6167 0.3833 35.09% 
CM_MC2 55 5 60 0.9167 0.08333 3.51% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 0.8667 0.9333 1 1 
GH_ER2 0.9333 0.9333 0.9333 1 
FR_FRCP1 0.9333 1 1 0.8667 
GH_FR1 0.5333 0.9333 0.4667 0.5333 
CM_MC2 0.9333 0.9333 0.8667 0.9333 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 13/15 14/15 15/15 15/15 
GH_ER2 14/15 14/15 14/15 15/15 
FR_FRCP1 14/15 15/15 15/15 13/15 
GH_FR1 8/15 14/15 7/15 8/15 
CM_MC2 14/15 14/15 13/15 14/15 

000-469-187-2 CETIS™ v1 .8.7.16 

Project 

Longitude 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 07-3142-9386 Endpoint: Survival Rate 
Analyzed: 20 Jul-17 14:30 Analysis: STP 2x2 f'nntirinon.-" Tables 

Graphics 
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FR_UFR1 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

20 Jul-17 14:50 (p 2 of 2) 
170362 04-3243-47 45 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:._l/JA?"'--'---



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-8595-2171 Endpoint: Survival Rate 

Report Date: 

Test Code: 

20 Jul-17 14:51 (p 1 of 2) 

1703621 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 20 Jul-17 14:35 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 30 May-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age .Client Name 

FR_UFR1 15-5756-3483 24 Apr-17 09:14 25 Apr-17 09:00 87h (8 °C) Teck Coal 

GH_ER2 17-9724-6204 24 Apr-17 12:00 25 Apr-17 09:00 84h (5.5 °C) 

FR_FRCP1 08-5533-9331 24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 ·c) 
GH_FR1 04-8480-9268 24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °c) 
CM_MC2 01-4030-9503 24 Apr-17 12:00 25 Apr-17 09:00 84h (4.5 °C) 

Sample Code · Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_URF1_Q_03042017 _N 

GH.:..ER2 Water Sample Teck Coal GH_ER2_WS_2017-04-24_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03042017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-04-24_N 
CM_MC2 Water Sample Teck Coal CM_MC2_ WS_20170424_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision(a:5%) 
·GH_ER2 FR_UFR1 0.6603 1.0000 Exact Non-Significant Effect 
GH_ER2 FR_FRCP1 0.6603 1.0000 Exact Non-Significant Effect 
GH_ER2 GH_FR1 5.685E-06 <0.0001 Exact Significant Effect 
GH_ER2 CM_MC2 0.3585 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
FR_UFR1 57 3 60 0.95 0.05 0.0% 
GH_ER2 Receiving Wate 57 3 60 0.95 0.05 0.0% 
FR_FRCP1 57 3 60 0.95 0.05 0.0% 
GH_FR1 37 23 60 0.6167 0.3833 35.09% 
CM_MC2 ·55 5 60 0.9167 0.08333 3.51% 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep.4 
FR_UFR1 0.8667 0.9333 1 1 
GH_ER2 0.9333 0.9333 0.9333 1 
FR:._FRCP1 0.9333 0.8667 
GH_FR1 0.5333· 0.9333 0.4667 0.5333 
CM_MC2 0.9333 0.9333 0.8667 0.9333 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 13/15 14/15 . 15/15 15/15 
GH_ER2 14/15 14/15 14/15 15/15 
FR_FRCP1 14/15 15/15 15/15 13/15 
GH_FR1 8/15 14/15 7115 8/15 
CM_MC2 14/15 14/15 13/15 14/15 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: ~W 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-8595-2171 
Analyzed: 20 Jul-17 14:35 

Graphics 
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000-469-187-2 

Endpoint: Survival Rate 
Analysis: STP 2x2 Contingency Tables 

.~I~! 

i I 

~ 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 14:51 (p 2 of 2) 
170362 04-3243-4 7 45 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: tJf QA:(~}( w 



CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:49 (p 1 of 1) 

170362 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 16-5544-9155 Endpoint: 
Analyzed: 20 Jul-17 14:29 Analysis: 

Batch ID: 07-2611-2218 Test Type: 
Start Date: 28 Apr-17 Protocol: 

Ending Date: 30 May-17 Species: 

Duration: 32d Oh Source: 

Proportion Normal 
Single 2x2 Contingency Table 

Survival-Development-Growth 

ASTM E1241-05 (2013) 

Pimephales prom~las 

Aquatox, AR 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 09-3512--5029 28 Apr-17 28 Apr-17 NA Teck Coal 

Lab Copper Cont 15-3067-1528 28Apr-17 28 Apr-17 NA 

Sample Code Material Type Sam pie Source Station Location Latitude Longitude 
Lab Control Lab Control Lab Control Lab Control 
Lab Copper Cont Lab Copper Control Lab Copper Control Lab Copper Control 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C<>T NA NA 

Fisher Exact Test 

Sample VS Sample Test Stat P-Value P-Type Decision(a:5%) 
Lab Copper Cont Lab Control 1 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+R Prop NR PropR %Effect 
Lab Control Lab Water 59 0 59 1 0 0.0% 
Lab Copper Cohl;gative Contr 58 0 58 0 0.0% 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 1 1 1 1 

Lab Copper Cont 1 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 15/15 14/14 15/15 15/15 
Lab Copper Cont 15/15 13/13 15/15 15/15 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: \[;JJf 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 17-4057-6454 Endpoint: 

Report bate: 

Test Code: 

20 Jul-17 14:49 (p 1 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

20 Jul-17 14:29 Tables Official Results: Yes 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Test Type: Survival-Development-Growth · 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 30 May-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Data Transform 

Untransformed 

Sample ID 

15-3067-1528 

15-5756-3483 

17-9724-6204 

08-5533-9331 

04-8480-9268 

01-4030-9503 

Material Type 

Lab Copper Control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Zeta 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Samp.le 

Lab Copper Cont FR_UFR1 
Lab Copper Cont GH_ER2 
Lab Copper Cont FR_FRCP1 
Lab Copper Cont GH_FR1 
Lab Copper Cont CM_MC2 

Data Summary 

Sample Code NR 
Lab Copper CohEgative Contr 58 
FR_UFR1 57 
GH_ER2 56 
FR_FRCP1 56 
GH_FR1 37 
CM_MC2 55 

Proportion Normal Detail 

Sample Code Rep 1 
Lab Copper Cont 1 

FR_UFR1 

GH_ER2 0.9286 
FR_FRCP1 0.9286 
GH_FR1 1 
CM_MC2 

Sample Date Receive Date 

28 Apr-17 28 Apr-17 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24 Apr-17 10:55 25 Apr-17 09:00 

24 Apr-17 10:00 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

Sample Source 

Lab Copper Control 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

1 1.0000 Exact 
0.4957 1.0000 Exact 
0.4957 1.0000 Exact 

1.0000 Exact 
1.0000 Exact 

R NR+R ·Prop NR 

0 58 1 
0 57 

57 0.9825 
57 Q.9825 

0 37 
0 55 

Rep2 Rep3 Rep4 

1 1 1 

1 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

87h (8 °C) 

84h (5.5 ·c) 
85h (6.5 ·c) 
86h (4.5 °C) 

84h (4.5 °C) 

Station Location Latitude 

Lab Copper Control 

FR_URF1_Q_03042017 _N 

GH_ER2_WS _2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_ WS _20170424_N 

Test Result 

Decision(a:5%.) 

Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R %Effect 

0 0.0% 
0 0.0% 
0.01754 1.75% 
0.01754 1.75% 
0 0.0% 
0 0.0% 

Project 

Longitude 

000-469-187 -2 CETIS™ v1 .8.7.16 Analyst: vvf 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 17-4057-6454 Endpoint: Proportion Normal 
Analyzed: 20 Julc17 14:29 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Copper Cont 15/15 13/13 15/15 15/15 
FR_UFR1 13/13 14/14 15/15 
GH_ER2 13/14 14/14 14/14 15/15 
FR_FRCP1 13/14 15/15 15/15 13/13 
GH_FR1 8/8 14/14 717 8/8 
CM_MC2 14/14 14/14 13/13 14/14 

Graphics 
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000-469-187-2 CETISTM v1.8.7.16 

Report Date: 
Test Code: 

20 Jul-17 14:49 (p 2 of 2) 
170362 I 04-3243-47 45 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: '{Ad/ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 20 Jul-17 14:49 (p 1 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

Analysis ID: 13-2549-5780 

20Jul-17.14:31 

Endpoint: CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Batch ID: 07-2611-2218 Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 {2013) 

Analyst: Krysta Pearcy 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

24 Apr-17 09:14 25 Apr-17 09:00. 87h {8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h {5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 86h {4.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h (4.5 °C) 

Diluent: 

Brine: 

Age: 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_ WS_20170424_N 

Latitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision{a:5%) 
FR_UFR1 GH_ER2 0.5 1.0000 Exact Non-Significant Effect 
FR_UFR1 FR_FRCP1 0.5 1.0000 Exact Non-Significant Effect 
FR_UFR1 GH_FR1 1.0000 Exact Non-Significant Effect 
FR_UFR1 CM_MC2 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
FR_i.JFR1 Upstream Contr 57 0 57 1 0 0.0% 
GH_ER2 56 57 0.9825 0.01754 1.75% 
FR_FRCP1 56 1 57 0.9825 0.01754 1.75% 
GH_FR1 37 0 37 0 0.0% 
CM_MC2 55 0 55 0 0.0% 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 1 1 1 1 
GH_ER2 0.9286 

FR_FRCP1 0.9286 
GH_FR1 1 

CM_MC2 

Proportion Normal Binomials 

Sample. Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 13/13 14/14 15/15 
GH_ER2 13/14 14/14 14/14 15/15 
FR_FRCP1 13/14 15/15 15/15 13/13 
GH_FR1 8/8 14/14 717 8/8 
CM_MC2 14/14 14/14 13/13 14/14 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: \{J;f dC~ 
QA:~ J.1//~ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 13-2549-5780 Endpoint: 
20 Jul-17 14:31 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Code: 

20 Jul-17 14:49 (p 2 of 2) 

170362 04-3243-47 45 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: QA: d61.A. . 
'fr .. &. 3J/ nr 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-7711-0301 Endpoint: Proportion Normal 

Report Date: 

Test Code: 

20 Jul-17 14:50 (p 1 of 2) 

170362 I 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 20 Jul-17 14:36 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 30 May-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

FR_UFR1 15-5756-3483 24 Apr-17 09:14 25 Apr-17 09:00 87h (8 °C) Teck Coal 

GH_ER2 17 -9724-6204 24 Apr-17 12:00 25 Apr-17 09:00 84h (5.5 °C) 

FR_FRCP1 08-5533-9331 24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 °C) 

GH_FR1 04-8480-9268 24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °C) 

CM_MC2 01-4030-9503 24Apr-1712:00 25 Apr-17 09:00 84h (4.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_URF1_Q_03042017 _N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2017-04-24_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03042017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-04-24_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170424_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision(a:5%) 
GH_ER2 FR_UFR1 1 1.0000 Exact Non-Significant Effect 
GH_ER2 FR_FRCP1 0.7522 1.0000 Exact Non-Significant Effect 
GH_ER2 GH_FR1 1.0000 Exact Non-Significant Effect 
GH_ER2 CM_MC2 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+ R Prop NR Prop R %Effect 
FR_UFR1 42 0 42 1 0 -1.79% 
GH_ER2 Receiving Wale 56 57 0.9825 0.01754 0.0% 
FR_FRCP1 56 57 0.9825 0.01754 0.0% 
GH_FR1 37 0 37 0 -1.79% 
CM_MC2 55 0 55 0 -1.79% 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 1 1 1 
GH_ER2 0.9286 
FR_FRCP1 0.9286 
GH_FR1 1 
CM_MC2 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 13/13 14/14 15/15 
GH_ER2 13/14 14/14 14/14 15/15 
FR_FRCP1 13/14 15/15 15/15 13/13 
GH_FR1 8/8 14/14 7n 8/8 
CM_MC2 14/14 14/14 13/13 14/14 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: W 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-7711-0301 Endpoint 
20 Jul-17 14:36 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 20 Jul-17 14:50 (p 2 of 2) 

Test Code: 170362 

Nautilus Environmental 

.CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:48 (p 1 of 2) 

170362 04-3243-47 45 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental· 

Analysis ID: 16-4484-1410 
Analyzed: 20 Jul-17 14:28 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code Sample ID 

Lab Control 09-3512-5029 

Lab Copper Cont 15-3067-1528 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

28 Apr-17 28 Apr-17 NA 

28 Apr-17 28 Apr-17 NA 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Lab Control Lab Control Lab Control 

Lab Copper Cont Lab Copper Control Lab Copper Control Lab Copper Control 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C<>T NA NA 18.8% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Lab Copper Cont Lab Control 0.5118 2.447 0.143 6 0.6271 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 0.001799732 0.001799732 1 0.262 0.6271 Non-Significant Effect 
Error 0.04121841 0.006869736 6 
Total 0.04301815 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Variance Ratio F 13.56 47.47 0.0598 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.8987 0.6451 0.2810 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95%.UCL Median Min Max Std Err CV% %Effect 

Lab Control 4 0.7345 0.5545 0.9145 0.6993 0.6493 0.89 0.05656 15.4% 0.0% 
Lab Copper Cont 4 0.7645 0.7156 0.8134 0.7597 0.738 0.8007 0.01536 4.02% -4.08% 

Mean Dry Biomass-mg Detail 

Sample Code Rep1 Rep2 Rep3 Rep4 
Lab Control 0.7467 0.652 0.6493 0.89 
Lab Copper Cont 0.8007 0.7793 0.738 0.74 

000-46.9-187-2 CETIS™ v1 .8.7.16 Analyst: \{)vf 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 16-4484-1410 ·Endpoint: Mean Dry Biomass-mg 
Analyzed: 20 Jul-17 14:28 Parametric-Two Sample 

Graphics 

000-469~187-2 CETIS™ v1.8.7.16 

Report Date: 20 Jul-17 14:49 (p 2 of 2) 

Test Code: 170362 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: "(if 



CETIS Analytical Report Report Date: 

Code: 

20 Jul-17 14:47 (p 1 of 2) 

170362 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 16-5252-8630 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1 .8.7 

Analyzed: 20 Jul-17 14:27 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Sample ID 

15-3067-1528 

15-5756-3483 

17-9724-6204 

08-5533-9331 

04..:8480-9268 

01-4030-9503 

Material Type 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Protocol: ASTM E1241-05 (2013) Diluent: 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

28 Apr-17 28 Apr-17 NA Teck Coal 

24 Apr-17 09:14 25 Apr-17 09:00 87h (8 °C) 

24Apr-17 12:00 25 Apr-17 09:00 84h (5.5 °c) 
24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °C) 

24Apr-1712:00 25 Apr-17 09:00 84h (4.5 ·c) 

Sample Source Station Location Latitude 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Lab Copper Control Lab Copper Control Lab Copper Control 

Water Sample Teck Coal FR_URF1_Q_03042017 _N 

Water Sample Teck Coal GH_ER2_ WS:._2017-04-24_N 

Water Sample Teck Coal FR_FRCP1_Q_03042017 _N 

Water Sample Teck Coal GH_FR1_ WS_2017-04-24_N 

Water Sample Teck Coal CM_MC2_ WS_20170424_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 12.0% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Lab Copper Cont FR_UFR1 -2.075 2.407 0.091 6 0.9993 CDF Non-Significant Effect 

GH_ER2 -0.9696 2.407 0.091 6 0.9813 CDF Non-Significant Effect 
FR_FRCP1 0.544 2.407 0.091 6 0.6282 CDF Non-Significant Effect 
GH_FR1 3.216 2.407 0.091 6 0.0098 CDF Significant Effect 
CM_MC2 -1.974 2.407 0.091 6 0.9990 CDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF· F Stat P-Value Decision(a:5%) 
Between 0.1126677 0.02253354 5 7.808 0.0005 Significant Effect 
Error 0.05194803 0.002886001 18 
Total 0.1646157 23 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 3.802 15.09 0.5782 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9626 0.884 0.4931 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
Lab Copper Cont 4 0.7645 0.7156 0.8134 0.7597 0.738 0.8007 0.01536 
FR_UFR1 4 0.8433 0.7203 0.9664 0.8513 0.7593 0.9113 O.Q3866 
GH_ER2 4 0.8013 0.7531 0.8495 0.807 0.76 0.8313 0.01515 
FR_FRCP1 4 0.7438 0.6692 0.8185 0.7473 0.6847 0.796 0.02346 
GH_FR1 4 0.6423 0.5333 0.7514 0.661 0.5447 0.7027 0.03427 
CM_MC2 4 0.8395 . 0.7587 0.9203 0.8313 0.788 0.9073 0.0254 

Project 

Longitude 

CV% %Effect 

4.02% 0.0% 

9.17% -10.31% 

3.78% -4.82% 

6.31% 2.7% 
10.67% 15.98% 
6.05% -9.81% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: lf.;J/ . . 1G4i-
QA. ~ , ·' "t'/1·'-- ·J (ll, ti.,, ~ -r· 
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CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:48 (p 1 of 2) 

170362 J 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 17-3739-0772 

Analyzed: 20 Jul-17 14:31 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Endpoint: Mean Dry Biomass-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

24 Apr-17 09:14 25 Apr-17 09:00 87h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h (4.5 'C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple.Comparison Test 

Sample Code vs 

FR_UFR1 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

0.1123626 

0.04911737 
0.16148 

Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.038 2.356 

2.459 2.356 

4.968 2.356 

0.0947 2.356 

Mean Square 

0.02809066 

0.003274491 

Test Stat 

Variances Bartlett Equality of Variance 2.502 
Distribution Shapiro-Wilk W Normality 0.9481 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 

FR_UFR1 4 0.8433 0.7203 
GH_ER2 4 0.8013 0.7531 
FR_FRCP1 4 0.7438 0.6692 
GH_FR1 4 0.6423 0.5333 
CM_MC2 4 0.8395 0.7587 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 
FR_UFR1 0.9067 0.796 0.9113 

GH_ER2 0.8007 0.1!313 0.76 

FR_FRCP1 0.7607 0.734 0.6847 

GH_FR1 0.5447 0.7027 0.6713 

CM_MC2 0.9073 0.818 0.788 

000-469-187-2 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

Seed PMSD Test Result 

NA 11.3% 

MSD DF P-Value P-Type Decision(a:5%) 

0.095 

0.095 

0.095 

0.095 

DF 

4 

15 
19 

Critical 

13.28 

0.866 

6 

6 

6 

6 

95% UCL 

0.9664 

0.8495 

0.8185 

0.7514 

0.9203 

Rep4 

0.7593 

0.8133 

0.796 

0.6507 

0.8447 

0.3674 

0.0414 

0.0003 

0.7680 

F Stat 

8.579 

P-Value 

0.6443 

0.3394 

Median 

0.8513 

0.807 

0.7473 

0.661 

0.8313 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0008 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.7593 0.9113 0.03866 

0.76 0.8313 0.01515 

0.6847 0.796 0.02346 

0.5447 0.7027 0.03427 

0.788 0.9073 0.0254 

CV% 

9.17% 

3.78% 

6.31% 

10.67% 

6.05% 

CETIS™ v1.8.7.16 Analyst: w 

%Effect 

0.0% 

4.98% 

11.8% 

23.83% 

0.45% 

QA: ~¥~ >1 /ft 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: · 17-3739-0772 
20 Jul-17 14:31 

Graphics 

000-469-187-2 

Endpoint: Mean.Dry Biomass-mg 
Parametric-Control vs Treatments 

CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

20 Jul-17 14:48 (p 2 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Analyst: rff QA: ~~\3/ 



CETIS Analytical Report Report Date: 

Test Code: 

20 Jul•17 14:48 (p 1 of 2) 
170362 I 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 15-2059-7880 
Analyzed: 20 Jul-17 14:36 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 15-57 56-3483 

GH ... J:R2 17 -9724-6204 

FR_FRCP1 08-5533-9331 
GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: SurvivalcDevelopment-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

24 Apr-17 09:14 25 Apr-17 09:00 87h (8 ·c) 

24Apr-1712:00 25 Apr-17 09:00 84h (5.5 ·c) 
24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 "C) 

24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °c) 

24 Apr-17 12:00 25 Apr-17 09:00 84h {4.5 °C) 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age; 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code -vs Sample Code 

GH_ER2 FR_UFR1 

ANOVATable 

Source 

Between 
Error 

Distributional Tests 

Attribute 

FR_FRCP1 
GH_FR1 
CM_MC2 

Sum Squares 

0.1123626 
0.04911737 

Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.038 2.356 
1.421 2.356 
3.929 2.356 
-0.9433 2.356 

Mean Square 

0.02809066 

Test Stat 
Variances B;:irtlett Equality of Variance 2.502 
Distribution Shapiro-Wilk W Normality 0.9481 

Mean. Dry B!omass-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 4 0.8433 0.7203 
GH_ER2 4 0.8013 0.7531 
FR_FRCP1 4 0.7438 0.6692 
GH_FR1 4 0.6423 0.5333 
CM_:MC2 4 0.8395 0.7587 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 0.9067 0.796 0.9113 
GH_ER2 0.8007 0.8313 0.76 
FR_FRCP1 0.7607 0.734 0.6847 
GH_FR1 0.5447 0.7027 0.6713 
CM_MC2 0.9073 0.818 0.788 

000-469-187 -2 

FR_URF1_Q_03042017 _N 

GH_ER2_ WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

Seed PMSD Test Result 

NA 11.9% 

MSD DF P-Value P-Type Decision(a:5%) 

0.095 6 0.9773 CDF Non-Significant Effect 
0.095 6 0.2275 CDF Non-Significant Effect 
0.095 6 0.0023 CDF Significant Effect 
0.095 6 0.9714 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

4 8.579 0.0008 Significant Effect 

19 

Critical P-Value Decision(a:1%) 

13.28 0.6443 Equal Variances 
0.866 0.3394 Normal Distribution 

95% UCL Median Min Max Std Err CV% %Effect 

0.9664 0.8513 0.7593 0.9113 0.03866 9.17% 0.0% 
0.8495 0.807 0.76 0.8313 0.01515 3.78% 4.98% 
0.8185 0.7473 0.6847 0.796 0.02346 6.31% 11.8% 
0.7514 0.661 0.5447 0.7027 0.03427 10.67% 23.83% 
0.9203 0.8313 0.788 0.9073 0.0254 6.05% 0.45% 

Rep4 

0.7593 

0.8133 

0.796 

0.6507 

0.8447 

CETIS™ v1.8.7.16 Analyst: vvt QA: 
d~ 
'"'f,. & ~' / Jy 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-2059-7880 Endpoint Mean Dry Biomass-mg 
Analyzed: 20 Jul-17 14:36 Analysis: Parametric-Control vs Treatments 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

20 Jul-17 14:48 (p 2 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: tJf QA: 1/rr 



CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:46 (p 1 of 2) 

1703621 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 01-0125-5568 
Analyzed: 20 Jul-17 14:28 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code Sample ID 

Lab Control 

Lab Copper Cont 

09-3512-5029 

15-3067-1528 

Endpoint: Length-mm 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

28 Apr-17 

28 Apr-17 

28 Apr-17 NA 

28 Apr-17 NA 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Lab Control Lab Control Lab Control 

Lab Copper Cont Lab Copper Control Lab Copper Control Lab Copper Control 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C<>T NA NA 4.46% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

Lab Copper Cont Lab Control 2.048 2.447 0.376 6 0.0865 CDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Between 0.1974354 0.1974354 1 4.193 0.0865 Non-Significant Effect 
Error 0.2825401 0.04709002 6 
Total 0.4799755 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Variance Ratio F 23.09 47.47 0.0284 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.8706 0.6451 0.1526 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
Lab Control 4 8.101 7.623 8.579 8.002 7.867 8.533 0.1502 3.71% 0.0% 
Lab Copper Cont 4 8.415 8.316 8.515 8.431 8.333 8.467 0.03127 0.74% -3.88% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 7.933 8.071 7.867 8.533 
Lab Copper Cont 8.467 8.462 8.4 8.333 

000-469-187 -2 CETIS™ v1.8.7.16 Analyst: (if 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-0125~5568 Endpoint: Length-mm 
Analyzed: 20 Jut-17 14:28 Parametric-Two 
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000-469-187-2 CETlS™ v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 14:46 (p 2 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 20 Jul-17 14:47 {p 1 of 2) 

170362 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 08-6100-1806 
Analyzed: 20 Jul-17 14:28 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample ID 

15-3067-1528 

15-5756-3483 

17-9724-6204 

08-5533-9331 

04-8480-9268 

01-4030-9503 

Endpoint: Length-mm 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 {2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

28 Apr-17 28 Apr-17 NA 

24 Apr-17 09:14 25 Apr-17 09:00 87h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h {5.5 °C) 

24 Apr-1710:55 25 Apr-17 09:00 85h (6.5 °C) 

24 Apr-17 10:00 25 Apr-17 09:00 86h (4.5 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h {4.5 °C) 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Copper Cont 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Data Transform 

Lab Copper Control . 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Lab Copper Cont FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 
CM_MC2 

ANOVATal:11e 

Source Sum Squares 

Between 1.332235 
Error 1.591306 
Total 2.923541 

Distributional Tests 

Attribute Test 

Lab Copper Control 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Trials 

NA 

Test Stat Critical 

0.9399 2.407 

0.2317 2.407 
0.7644 2.407 
-2.462 2.407 
-0.01699 2.407 

Mean Square 

0.2664469 
0.08840589 

Test Stat 
Variances Bartlett Equality of Variance 14.34 
Distribution Shapiro-WilkW Normality 0.8961 

Length-mm Summary 

Sample Code Count Mean 95% LCL 
Lab Copper Cont 4 8.415 8.316 
FR_UFR1 4 8.218 7.785 
GH_ER2 4 8.367 8.19 
FR_FRCP1 4 8.255 7:891 
GH_FR1 4 8.933 7.984 
CM_MC2 4 8.419 8.132 

000-469-187-2 

Seed 

NA 

Lab Copper Control 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

PMSD Test Result 

MSD OF P-Value P-Type Decision(a:5%) 

0.506 6 0.4486 CDF Non-Significant Effect 

0.506 6 0.7562 CDF Non-Significant Effect 
0.506 6 0.5285 CDF Non-Significant Effect 

0.506 6 0.9998 CDF Non-Significant Effect 
0.506 6 0.8383 CDF · Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

5 3.014 0.0378 Significant Effect 
18 
23 

Critical P-Value Decision(a:1%) 

15.09 0.0136 Equal Variances 
0.884 0.0178 Normal Distribution 

95% UCL Median Min Max Std Err 

8.515 8.431 8.333 8.467 0.03127 
8.65 8.271 7.867 8.462 0.1359 
8.544 8.393 8.214 8.467 0.05564 
8.618 8.312 7.933 8.462 0.1143 
9.882 9.143 8.071 9.375 0.2981 
8.706 8.409 8.214 8.643 0.09021 

CETIS™ v1.8.7.16 

CV% %Effect 

0.74% 0.0% 
3.31% 2.35% 

1.33% 0.58% 
2.77% 1.91% 
6.68% -6.15% 
2.14% -0.04% 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-6100-1806 
Analyzed: 20 Jul-1714:28 

Length-mm Detail 

Sample Code 
Lab Copper Cont · 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_:FR1 

CM_MC2 

Graphics 

000-469-187-2 

ii' 
~I 

Endpoint: 
Analysis: 

Rep 1 Rep2 

8.467 8.462 

8.462 8.143 

8.214 8.357 

8.357 8.267 

9 8.071 

8.643 8.214 

~ 1i 
~ 

Length-mm 
Parametric-Control vs Treatments 

Rep 3 Rep4 

8.4 8.333 

8.4 7.867 

8.429 8.467 

7.933 8.462 

9.286 9.375 

8.462 8.357 

~' ~ 
'If •'-" 

·" 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-17 14:47 (p 2 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

'" 
RllDklQ 

Analyst: Vl/ 

"' 

aA: "· f fu 3 /rr 
~I 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-4217-3989 Endpoint: Length-mm 

Report Date: 

Test Code: 

CETIS Version: 

20 Jul-17 14:46 (p 1 of 2}· 

170362 04-3243-4 7 45 

Nautilus Environmental 

CET!Sv1.8.7 

Analyzed: 20 Jul-17 14:31 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 07-2611-2218 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 28 Apr-17 

Endit:ig Date: 30 May-17 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 15-5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

24 Apr-17 09:14 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

24 Apr-17 10:55 25 Apr-17 09:00 

24 Apr-17 10:00 25 Apr-17 09:00 

24 Apr-17 12:00 25 Apr-17 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Seed 

NA 

Sample Age 

87h (8 °C) 

84h (5.5 °C} 

85h (6.5 °c} 
86h (4.5 °C) 

84h (4.5 °C) 

Diluent: 

Brine: 

Age: 

Client Name 

Teck Coal 

Station Location 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_ Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_ WS_20170424_N 

Latitude 

PMSD Test Result 

. 6.58% 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
FR_UFR1 

ANQVATable 

GH_ER2 
FR_FRCP1 

GH_FR1 
CM_MC2 

-0.6489 2.356 
-0.1608 2.356 
-3.117 2.356 
-0.8768 2.356 

Source · Sum Squares Mean Square 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

1.330497 
1.579577 
2.910074 

Test 

0.3326242 
0.1053051 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Length-mm Summary 

Sample Code Count Mean 
FR_UFR1 4 8.218 
GH_ER2 4 8.367 
FR_FRCP1 4 8.255 
GH_FR1 4 8.933 
CM_MC2 4 8.419 

Length-mm Detail 

Sample Code Rep 1 Rep2 
FR_UFR1 8.462 8.143 
GH_ER2 8.214 8.357 
FR_FRCP1 8.357 8.267 
GH_FR1 9 8.071 
CM_MC2 8.643 8.214 

Test Stat 

8.349 

0.9105 

95% LCL 

7.785 

8.19 
7.891 

7.984 
8.132 

Rep3 

8.4 

8.429 

7.933 

9.286 

8.462 

0.541 6 0.9430 CDF Non-Significant Effect 

0.541 6 0.8478 GDF Non-Significant Effect 

0.541 6 0.9999 GDF Non-Significant Effect 
0.541 6 0.9663 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

4 3.159 0.0453 Significant Effect 
15 
19 

Critical P-Value Decision(a:1%) 

13.28 . 0.0796 Equal Variances 
0.866 0.0652 Normal Distribution 

95% UCL Median Min Max Std Err 

8.65 8.271 7.867 8.462 0.1359 
8.544 8.393 8.214 8.467 0.05564 
8.618 8.312 7.933 8.462 0.1143 
9.882 9.143 8.071 9.375 0.2981 
8.706 8.409 8.214 8.643 0;09021 

Rep4 

7.867 

8.467 

8.462 

9.375 

8.357 

Project 

Longitude 

CV% %Effect 

3.31% 0.0% 
1.33% -1.81% 

2.77% -0.45% 
6.68% -8.7% 

2.14% 

000-469-187 -2 CETIS™ v1.8.7.16 Analyst: l£4f 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-4217-3989 Endpoint Length-mm 
Analyzed: 20 Jul-1714:31 Analysis: Parametric-Control vs Treatments 

Graphics 

'" 

I 
3 4 

., 

!· 
~ 

! :! ~ .u; .. x, .,, 
1i 1i 
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Report Date: 
Test Code: 

20 Jul-17 14:46 (p 2 of 2) 
170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • 

.._, 
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Analyst: W 
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QA: 



CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-17 14:46 (p 1 of 2) 

170362 I 04-3243-4745 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 14-4015-6034 

20 Jul-17 14;35 

Batch ID: 07-2611-2218 

Start Date: 28 Apr-17 

Ending Date: 30 May-17 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 15:5756-3483 

GH_ER2 17-9724-6204 

FR_FRCP1 08-5533-9331 

GH_FR1 04-8480-9268 

CM_MC2 01-4030-9503 

Endpoint: Length-mm 

Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

24 Apr-17 09:14 25 Apr-17 09:00 87h (8 °C) 

24 Apr-17 12:00 25 Apr-17 09:00 84h (5.5 °C) 

24 Apr-17 10:55 25 Apr-17 09:00 85h (6.5 °C) 

24Apr-1710:00 25Apr-1709:00 86h(4.5°9 

24 Apr-17 12:00 25 Apr-17 09:00 84h (4.5 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed · NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

GH_ER2 FR_UFR1 

ANOVATable 

FR_FRCP1 

GH_FR1 

CM_MC2 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.6489 2.356 
0.4881 2.356 
-2.468 2.356 

-0.2279 2.356 

Source Sum Squares Mean Square · 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

1.330497 

1.579577 

2.910074 

Test 

0.3326242 

0.1053052 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Length-mm Summary 

Sample Code Count Mean 
FR_UFR1 4 8.218 
GH_ER2 4 8.367 
FR_FRCP1 4 8.255 
GH_FR1 4 8.933 
CM_MC2 4 8.419 

Length-mm Detail 

Sample Code Rep 1 Rep2 
FR_UFR1 8.462 8.143 
GH_ER2 8.214 8.357 
FR_FRCP1 8.357 8.267 
GH_FR1 9 8.071 
CM_:MC2 8.643 8.214 

.000-469-187-2 

Test Stat 

8.349 

0.9105 

95% LCL 

7.785 
8.19 

7.891 

7.984 

8.132 

Rep3 

8.4 

8.429 

7.933 

9.286 

8.462 

FR_URF1_Q_03042017 _N 

GH_ER2_WS_2017-04-24_N 

FR_FRCP1_Q_03042017 _N 

GH_FR1_WS_2017-04-24_N 

CM_MC2_WS_20170424_N 

Seed PMSD Test Result 

NA 6.46% 

MSD OF P-Value P-Type Decision(a:5%) 

0.541 

0.541 
0.541 

0.541 

OF 

4 
15 
19 

Critical 

13.28 

0.866 

6 

6 
6 

6. 

95% UCL 

8.65 

8.544 

8.618 
9.882 

8.706 

Rep4 

7.867 

8.467 

8.462 

9.375 

8.357 

0.5379 

0.6097 

0.9995 
0.8652 

F Stat 

3.159 

P-Value 

0.0796 

0.0652 

Median 

8.271 

8.393 

8.312 

9.143 

8.409 

CDF Non-Significant Effect 
CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision( a: 5%) 

0.0453 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max: Std Err 

7.867 8.462 0.1359 
8.214 8.467 0.05564 

7.933 8.462 0.1143 
8.071 9.375 0.2981 
8.214 8.643 0.09021 

CV% 

3.31% 

1.33% 

2.77% 

6.68% 

2.14% 

CETIS™ v1.8.7.16 Analyst: tlf 

%Effect 

0.0% 

-1.81% 

-0.45% 

-8.7% 

-2.45% 

J( QA:~};/ l:f' 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 14-4015-6034 Endpoint: Length-mm 
Analyzed: 20 Jul-17 14:36 Analysis: Parametric-Control vs Treatments 
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Report Date: 

Test Code: 

20 Jul-17 14:46 (p 2 of 2) 

170362 04-3243-4745 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 
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APPENDIX E – Oncorhynchus mykiss (rainbow trout) Toxicity Test Data 



Embryo-Alevin Test Summary Sheet 

Client: 

Work Order No.: 170360 

Test Date: May 10 - June 9, 2017 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Dilution Water: 

Type: 

Various - see table below 

May 9, May 16, May 23, May 30, June 6, 2017 

May 10, May 17, May 24, May 26 Oust for CM MC2), May 31, June 7, 2017 

(3 - 9) x 20 L per refresh 

Dechlorinated Tap Water 

Hardness (mg/L CaC03): 14-16 

Alkalinity (mg/L CaC03): 12 -16 

Test Organism lnfonnation: 

Batch No: 

Source: _T_ro--u_t "'"Lo_d~g""e_F __ is_h_F_..a_rm __________ Number male broodstock used: 

Loading Density: ""'o __ .9 __ 4-"'-'/L"-----------,------Number female broodstock used: _6 __ 

SOS Reference Toxicant Results: 

Reference Toxicant ID: RTE26(TL) 

Stock Solution ID: 17S01 (1000 mg/L) 

Date Initiated: May 10, 2017 

7-d EC50 (95% CL): 3.8 (2.9 - 4.4) mg/L SDS 

Reference Toxicant Mean and Range: 3.8 (2.4 - 6.0) mg/L SDS 

Reference Toxicant CV(%): 

Test Results: 

Sample ID 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Reviewed by: 

Survival (%) Viability(%) Length (mm) Wet weight (mg) 
(Mean± SD) (Mean± SD) (Mean± SD) (Mean± SD) 

78.5 ± 10.4 67.6±10.1 17.4±0.5 72.1±6.0 

62.2±17.1 *§ 58.9 ± 16.3 19.2 ± 0.8 80.3 ± 6.7 

78.8 ± 12.0 71.4 ± 13.2 17.9 ± 0.4 t 78.0 ±4.0 

63.8 ± 14.4 *§ 58.8 ± 11.6 18.8±0.7 81.2 ± 7.1 

71.7±10.9 67.8 ± 12.6 20.4 ± 0.8 91.7 ± 5.5 

49.6 ± 23.7 *§ 46.8 ± 23.3 *§ 20.0 ± 0.8 88.7 ± 8.1 

80.5 ± 8.3 70.5 ± 10.2 18.5 ± 0.9 82.8 ± 8.5 

79.8±17.1 73.1 ± 14.6 19.1±0.8 86.1±7.2 

76.2 ± 5.2 62.9±11.6 18.5 ± 0.9 84.3 ± 7.0 

77.9 ± 6.5 63.1±12.5 i 18.6±1.0 90.5 ± 7.3 

* Indicates results that were significantly lower relative to laboratory control 
t Indicates results that were significantly lower relative to site control FR_UFR1 
§ Indicates results that were significantly lower relative to site control GH_ER2 

Date reviewed: 



Client: 
Sample ID: 
Work Order#: 

l v\"i 
Concentration 
G,.J~'· 

Initials 

Thermometer: 

Hardness* 
Alkalini 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

DO meter: !])q - 2- pH meter: <Pt-l - t Conductivity meter: C- .Z 

Control Analysts: 

Reviewed by: ~ 
Date reviewed: ~itt--Ui)C(r· 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Thennometer: 

Hardness* 
Alkalini 

* mg/L as CaC03 

Sample Description: 

Commen1s: 

Version 12 Issued October6. 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

DO meter: !lJq - '-" 

Start Date & Time: /Tl f% 10 / / ::t-e lq.es-i.. 
Stop Date & Time: ___ l1_,\l\_;/.....;:._~""'"'l_,_B'"'"'-e'"--'1-=-"l.CQ=-"-b"'-

Test Species: Oncorhynchus mykiss 
~~ .......... ~~-"-_..;;.'---~~ 

io; 3 lo•\ l"" .. 3 

11f>,:.:> e.' 9'..0 

J :t-1 ']? .. ·{J 

A- A... 

pH meter: fl-( - r Conductivity meter. C- ~ 

Analys1s: 

Reviewed by: . ~ 
Date reviewed:Y,.J~{p )o[ '1' 

I 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

i,lll}J) I o'::l 

©concentration 

Initials 

/DO 
V..... Concentration 

_ t(j)j'j"L(v 

Initials 

Concentration 

Initials 

Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: /YI~ 10/ 1 :::}-@- l'l°"" 
Stop Date & Time: _ _::..;;...:..:[T'-A--___,71-i....:..:\l-{_....!._.:::C\::::lr::t~e;:.:1:.:.uxi:._11,.,., 

Test Species: Oncorhynchus mykiss 
-~-<-~~--:!._::..;;...:___~~ 

l.~-e 

t!t 
\., 1h 1\ 

~ V1... \fl-. 

"'-
Thermometer: ~"\ DO meter: j)q - z.-. Conductivity meter: C- ~ 

Control CM_tN\Ct. U:...LLOS<.\..t{_ Analysts: 

I Hardness* ll:; 3~'0 3\<l 

I Alkalinity* \lo '\i-b \"'..\-'!... 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

"l.(vlv) 
Concentration 

lfelAt"°\ 

Initials 

Thermometer: 

Hardness* 
Alkalini " 

" mg/L as CaC03 

Sample Description: 

Comments: 

~ 

Control 

b 
\5 

. Version 1.2 Issued October 6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: t~ Wq-e \qos{, 
Stop Date & Time: ,j1;1.1At_ '\ {!11- e '1..00I,.,. 

Test Species: Oncorhynchus mykiss 

to LO 

~-t> €· 
2qq 30\ 

\!,,... \11..... ~ Ill-> ~~-\,) 

'"'-'I lO/L lo.• fo,, o 

S-v 8-L "''I..,; f:,__,I 
(,, (.( 0 (,,,"' ( 

~ 

DO meter: \)O -l- pH meter: ~H~ I Conductivity meter: &'l. 

fit_U,V\l.,; Ou-l t)jl 1.- 1- Analysts: f'!\,JQ I 1W I"-
lt...~ lS.L 

~ "1-1..\ 5k Hlt 

~'L 

<'L, 

Nautilus Environmental Company Inc, 



Client: 
Sample ID: 
Work Order #: 

Thermometer: 

Hardness* 
Alkalini * 

* mgfL as CaC03 

Sample Description: 

Comments: 

Version 1 _2 Issued October 6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: Mtwt. '-0 H- C: 1 "\ c >!.. 
Stop Date & Time: Jv.1>-< "'\ f !'} e \1.oo~ 

Test Species: Oncorhynchus mykiss 

pH meter: -i----- Conductivity meter: _....C--_1-__ _ 

Analysts: 

Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

<(, {V!u) 
Concentration 

@ Cl'it\.... AA.ct, 

Initials 

lOv 
iW'i Concentration 
\) LLu:iJ<;i;i..C<-

Initials 

Concentration 

Initials 

Concentration 

Initials 

bR 
\"'-. 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

8~L 
(,'.)t; 

ft_ VA-

~ 

Start Date & Time: !IAe:ry ~ 10/<lf. \C{_'oS\ 
Stop Date & Time: j Vw1L q \ !'\" e \\ lOo "-. 

Test Species: Oncorhynchus mykiss 

'\I:>' /Q.?.. 
.J- I Si 

"",,...-::r t,, 'W t..20 
'\ll.,(t{W) Mo)), 

Thermometer: tf1p\ DO meter: _O_o_-_L __ _ pH meter: ____,f_H_-_\ ___ Conductivity meter: _&-_2. ___ _ 

Control C/v).. \M.L 1,.,, lC._L!:.Q§l(l_ Analysts: 
Hardness* ib 3'l0 33o 
Alkalinitv* \) lt:i\,\- !$',(;, Reviewed by: ~ 

* mg/L as CaC03 Date reviewed: Jun&?G?I )-08}-

Sample Description: 

Comments: 

Version L2 Issued October 6, 2015 Nautilus Environmental Company Inc, 



Client: 
Sample ID: 
Work Order #: 

oi,, l11j_i) 
Concentration 

\RMtV\J 

Initials 

liO'O 

f'?I, Concentration 
'-"' ~U~V.i 

Initials 

Thermometer: 

Hardness* 
Alkalini * 

* mg/Las CaC03 

Sample Description: 

Comments: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

if;_- • 

Start Date & Time: ~~~1"(11-e \t\~ 
Stop Date & Time: .JV>.1rt '\I\".\ e \'loot 

Test Species: Oncorhynchus mykiss 

t~~q DO meter: _'!/~()~r_'L __ _ pH meter:£B .,.__-_\ ___ Conductivity meter: _G_-l..-___ _ 

Control Analysts: 

Reviewed by: . ~ 
Date reviewed: ~"'lie. °'2-0( f

l 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

l\JO 
'II;.. Concentration 

~~\:\LU<'i 

Thermometer: 

Hardness* 
Alkalini * 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

"'-... 
Start Date & Time: ~ /!+Ji t:!WJ \q'f\e_ \'\O~ 
Stop Date & Time: tk.,~ II\ I\'.\- e l?.od,. 

Test Species: Oncorhynchus mykiss 

pH meter: --l--'~--- Conductivity meter: (-2---0------

Analysts: 

Reviewed by: _ ~ 
Date reviewed:,-):-.~~-.__""'2{;--=---,..,...)1)-1_1:_ 

Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order #: 
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Version 1.1 Issued October6. 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: //iJ 7f. 10 / 1;:r Q \11.0~ 
Stop Date & Time: J~ q / r-::,- ~. \WOk 

Test Species: Oncorhynchus
1 
mykiss 

Concentration Day of Test - No. of Mortalities Total 
Total"' Total 

Dead 
Unde~ed/ 

Total No. 
Exposed 

~)o (JJj) Rep Embryos/ uw ch~*' 
Alevins 

Eggs u- 'ik ·-v~ '1. _,r- 1..-'? 30 Alevins .. \~If"" t~,, 

Eu ~ ti\ cl 1 1 0 /) 0 D l"l I I 3o 3:z. 
((QC l 2 t ":::f ) 2-1 -g I 

3 I ""- .... i :::i-- 1. 'Z-) 

4 ei "" .,,.0 I '+ ~:3 

(jY\ - N\ c.:i ... 1 ' f) -;<~:+ '2 -:LI 30 
I loo\ I ti ~ 5 H 'Z-"1 

..,,, 0 :i-- to \) Jo 
t 0 ~ (:, 4- 1~ 33 

I ( I r P<:S:f ,. r 1 <7 \ I ·-::t ~ "J;J, "b3 
Lioo\ 2 0 (} 0 lO 5 (S 3o 

3 'O 0 µ h q. IL 2-=t 
4 0 0 '11 ';)- i, 2.:1...-- .) I 
1 ,, --- -·····-·· 

2 ----3 ------- ·---->--'1-

4 ~- ---
~-~~~~ IO D 0 I /;; I i '22. Zfi 
(_(o~) t {) ./.) 0 to i... ,g 30 

L::..._i ..... <..b5)l-CC 1 ~ 0 ") ... 0 0 () 0 b '2. ?.:t. y:; 
(,..,,:::;. 2& 0 () l 0 0 0 tt s '2-i 3o 

1 
2 
3 
4 

2 
3 
4 \~ 

Tech Initials A...-. u v..... 14..... Jh., Jg- ~ 'c.....-- v-v- II:.. 
\µ... 

Comments: 

Reviewed by: Date reviewed:--~-· ___ -:2-_((:-_. -r-f _Po____:J_r.:___ __ 

Version 1.1 Issued Octobers, 2015 Nautilus Environmental Company Inc. 



·Client: 

Sample ID:' 

Teck 

·control 

A~vio Te~t oat.a Sheet 
Deformities 

· · Work Order f':!o.: _1_7_03_6_0 _____ _,,_-"-'"-------,-

, ''"'-Treatment and 
\~~plicate Fish 

·~ 

control. ' 1 

~·· - ·. 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 . 

17 

18 

19 

20 
-

21 

22 

23 

24 

'25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled); 

Number of survivors: 

Length 
· imml 

i' ~' s 
\I ,. \) 
~~ ,,s 
l ".1-0, 
~ =t.S 
r:J.O 
\'i.o 

~ ! 

~ f,, s 
' ~-ii 
\«,I) 

l"':f-S 
u."o 
i lj',) 
\ ~-5' 
I :}.o 

. "·s· 
I(~,\ 

r1-t1 
I bdJ 
\ 1-17 
I lr» ~· 
n,,5; 
ll,. s 

Number of deformed/have difficulty swimming: 

Initials: ~"\l.\l, ~ 

Reviewed by:, 

·Issued: July 17, 2006; Ver. 1.0 

Normal Abnormal . Comments 

.,.,,,-

./ 

- " " / .. •, 

'/ 
~ 

~ 

.,,,.--

-// -.,,,.--
~ 

/ 

~ 

_/"' 

/ 
~ 

/ 1ol c- Stt" 
J -

J 
,j , 

\/ ·,v 
/ 

~ 

/. 

Start Date: May 10, 2017 

Termination Date:, June 9, 2017 

~.t~v. 

Date Reviewed: 

Nautilus Environmental 



Client Teck 

Sample ID: 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Work Order No.: ...:1.:.7.:::.03::.:6:.::0:__ ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

. Replicate 
Imm\ 

Control 1 '=.. s ,,,,---
~ 2 i :f.s: _,....--

3 I i(;, t' ~ 

4 I(/,,,. S' / 
5 J1:Q --6 \~,() 

,,,/" 

7 r~.o 
__/ 

8 \ _../ 

9 --"' 
10 \ :\.·S _../ 

11 'b '~ ----12 ,~,\ --13 \'.i·~ 
_.-

14 

:~ 
I _.-

15 _../' 

16. \ "'f.() I _..... 

17 ! :l.. S' / 

18 • \e::to / 

19 t-:, .s, ,,. 

20 t~.'\ / 
21 \ !? .s· --22 I g.() / . 

~ 
.,,; 4 c.ilc. r~: ti ...,M~ i Jtb ~-... ·- .,) ,T (Jl.1J 

/ ~, J/ 0 
25 j ~~o .../ I z-r ,,,,,. J 
26 l4., \j 7 (, ~~ 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number ofdefonned/have difficulty swimming: 

Initials: t'.:4"\tjl 1~ 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Alevin Test Data Sheet 
Deforr:nities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Work Order No.: ....:1..;..7..;..03.;...6;...;0 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

Control 1 ll\ .) _.,,.--

c 2 !LO -----
3 l~.5 ---4 I CJ'.5 -5 1-::f.~ 
6 i ~. v _,,,.,,.-
7 \4-S _.,,...--
8 I-:).,~ _.-· 
9 \ {,:1~ _,,.,,.--
10 \ 'J., I) _.,,...--
11 'l.:>·0 -12 -.1,s -13 11.1'11 ---14 \I" t; ---15 \ i ~ ---16 d ~ 

17 i).S _.,,..,-

18 I\/; I ,,,....,..,-
. 

19 ri··O ---20 p. ../ s~\, -C?.J'L~ A-1-... ~...J J.-NJ 
21 IS'. O .I JI y 
22 I :\.\I J '"' AtH"t"lA-1..t.<\JW . 

\),0 11 .. I Ii"" iii'. J, 1(.""" {I 23 / 
.24 p·.c, ./ - J/ 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: €!:/i4l Yi.... 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: 

.Teck 

Control 

Alevin Test Data Sheet 
Deformities 

Work Order No .. _1_7_0_36_0 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

Control 1 1<.o _.,.,-

\) 2 I fo:<;;' ,,,,....-

3 11,,1 ..-"' 

4 IQ JiJ .,,-

5 l l.>'f'i ..---
6 '~"-Q ---7 I'"-'<'" _,,.,.---

''\.Q ' 8 . ......--
9 '\-1,-0 ~ 

10 IL't~ -11 \1.<> ~ 

12 \k,< ~ 
13 \"1...0 ,,,,..-
14 l~~ ~ 
15 iln.~ / 
16 (ff ~ 
17 ~ ~~'II-
18 l<.-·c- -- (?,'!.,,,,~\ 

19 

i 20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

.Reviewed by: 

Issued: July 17, 2008; Ver. 1.0 

Start Date: May 10; 2017 

Termination Date: June 9, 2017 

~iws.IS 
1,Qw 
·~ 

Date Reviewed: · ~ ';!,..~{ "){¥1 

Nautilus Environmental 



Client 'Teck 

Sample ID: Control 

·Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
mm\ 

Control 1 i ~,o _..,....-

G 2 i ,0 --
3 Ji:~ -----4 l:'JS /" 
5 \~,S --6 '"· \ ....,,,--
7 1i. _.,,....... 
8 vt~ ~ 

' 
9 \o.o ..,,.,--
10 ~tl1~" ~ 

11 '-"''S ---12 -\l' ,,..,._, ....---. ·~ 

13 ct} ,,,.,,..-
14 r -S ~ 
15 l' ,0 ,,....--
11) \I>.~ ,,.,.,---

17 \'\S ~ 

18 'b ,, _.,,.... 
l . "; -

19 1 'f!,Q / 
/ 

20 1i,s / 

21 1SA1 / • 
22 \1\3> J lihl't.~; 1 IPV'j 

23 

24 

25 

26 

27 

28 

29 

30. 

31 

32 

33 

34 

35 

Total Weight {pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: . t4ML,h_ 

Reviewed by: 

Issued: July 17, 2606; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

' <;,'/Vb- ~ tt~'"''·· '-

Date Reviewed: ~ '2 ~ )()[f-

Nautilus Environmental 



Client: 

Sample ID: ·Control 

Alevin Test Data Sheet 
Deformities 

Work Order No.: ....:1.;;..7.;;..0.;;..36:;.;0:__ _____________ _ 

, Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmmll?Y 

Control 1 '-"-¥---+ --2 
~ 

F \:+-::... 
3 

~ 
_.,.,.... 

4 /'"'" 

5 ---
6 -
7 I ~%.o ~ 

8 ')';,5) ,0 ----9 n q .!) _.., 

10 

* . .,....,--
11 ~ 
12 "'l;:),0 

------13 \ti') .---
14 t'\.S ----15 Pto ....---
16 \ l{,o --17 ~ ".l.t, : ~ 
18 \"'.:\--0 : ---19 ~q,Q ---20 

~ 11'< 

-21 -
22 -23 \S.o /' 

'b• \) -
/ 24 

I 

25 \). 0 .,,/ 4 "'H' itVv -Lil{,.~.\M.-it 
26 'i ( •• 0 ,/"' v l 
27 1 l,-~· 7 .],/ 

28 

29 

30 

' 31 

' 32 

33 

34 

35 

T Gtal Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: ~?Gr ~i..'.t 

Nautilus Environmental 



Client: Teck 

Sample ID: FR UFR1 

Treatment and 
Fish Length Normal 

Replicate 
Imm\ 

FR_UFR1 1 q,o ---A 2 1'1.0 ~ 

3 It"!.' ~ 

4 r,,.!J '~ 
5 fil:: 6 

7 

8 '".l .S.,.p; ---9 ,q.~~ ~ 

10 1C\-~ ---c:. .@ /""" 
12 l .;;:) ,.,..--
13 "~ .,,,,.-
14 I .s _...,. 
15 ~ 

16 t _,,,,,, 

17 1+.f ~ 

18 fl-5' ____. 
19 \'l'.i> ---20 'f.1 r _,,-

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

~ 
34 

35 

Total Weight (pooled):. 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1,0 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

/ 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: 

. · Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Work Order No.: _1_7-'-0"-36.;..0'----------------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmm\ 

FR_UFR1 1 I li. i) .,.,---
\:I 2 jj)_l) ~ 

3 L.l.o ,_--
4 1q ,,,----
5 i ei,. 0 .--
6 1'P -
7 ')_\).~ --8 ·20S ---
~9 2 ,Q ~ 
10 c ,.....-· 
11 ?.J> 0 ----12 11-S ,.....-
13 \t\S ,.-/' 

14 \ 'b.c ---15 ~ l1 ·O .........-
16 I ~·'S 

. -
17 U) •:"< •" 

,.....-
18 ~~o.< ~ 
19 \ ".:i.~ ,.,,--
20 ').0 .v1::,_ ,.,,-- • 
21 \ ·1.1v J lllo\k r~.t ~A.(!."·" {.\J;vJ 
22 \\dl j ~ J-::f ..._. \.lo \IL mt ~~ . 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): g 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: ~ li11L, \II\.,,.-

Reviewed by: Date Reviewed: ~ "2.-(0 f ](} f.::r 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client Teck 

Sample ID: 

Treatment and 
Fish Length 

Replicate Imm\ 

FR_UFR1 1 Ii.~" 

c 2 l.,, <; 
.3 fq. G~. 
4 l f.,;6 s 
5 ! Q;, 1) 

6 t 9. 11 

7 }-0,\) 

a i ~.<; 
9 lo .i.) 

10 i l.C. 
11 I:\.<:; 
12 iti.e 
13 i q_ 5 
14 1q_o 
15 i 'i. IJ 
16 i ~.s, 
17' 1,.0 
18 !'Li)•.\) 

19 i b·O 
20 1r.s 
21 \<:, < 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Normal 

,,,,,..--

----
~ -
------~ 
_,,.,.. 

---/ 
~ 

./ 

_,,/' 

------_..,,. 
/ 

~ 

~ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

../ 11 alk (e1. 

J - I 
/ y 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

4A-e.~ 

-

Number of survivors: ------"-2...._\ ________________ _ 
Number of deformed/have difficulty swimming: 3fl) 
Initials: €£, "ll:Jl J \!A.., 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _1_7_03_6_0 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

FR_UFR1 1 I q,0 -
\) 2 2(),0 

,..,,,... 
3 M.S --4 1q.~ .,,,-. 
5 l,\l ,.) /'"' 

6 p., ;t t'\3' ---7 l ~. 0 .......--
8 \ ~.fi ---9 l~·S --10 l '!,.'\ -11 \b,) .,,--
12 \~,a 

----13 1&..S --14 /' n.~ ,....--· 
15 ""')f 7-11 ~ ~ 

16 ").. ~. <; .,,--
17 \q.) ~ 
18 \%.v ,,,,.,. 
19 n.o .,,.---
20 111·e\ ~ 

21 ''l.A·~ ..,...--
22 \t\5 ,,,-/ 

23 l 9. {I /"' 
24 \'!. b ..,/'' 

25 

26 

27 

2fJ 

29 

30 

31 

32 

33 

34 

35 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Total Weight (pooled): • t 1 ---"'"-'--'---"-------------------
Number of survivors: 

.Number of deformed/have difficulty swimming: 

Initials: Gl.,."'\4l;'il-l. 

Reviewed by: Date Reviewed: ~ "'2.(i:, l ./off 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: FR UFR1 

.. 

Treatment and 
Fish Length 

Replicate 
lmml 

FR UFR1 1 20.0 

~ 2 )..1:).0 

3 20.0 
4 'k\. 0 

5 -,.,o .a 
6 I fl, ( 
7 'a .S 
8 1..\.~ 
9 ,.,uo,c 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

.23 

24 

25 

26 

27 . 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survive.rs: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

.r-

---_..--
____. 
:.,....---

_.---

/ --_..,,., 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Nonna I Abnormal Comments 

Replicate 
fmmi 

FR UFR1 1 1..o . .:::i .,...--

~ 2 1J,o .,,...--
3 '2.().o --
4 '.ll. \) --5 J.O. 0 _..... 
6 21- ./"" 

7 -:L\O.il ,..,...--
8 ; O.il ___....-

9 ')1).0 __...... 

10 ').QJl _.,,,.., 
11 ').l) 's / 
12 \t\-0 ./' 
13 -:il .I) / 
14 "U),1'1 . .,,...... 
15 -,l.o.'\ .,.,,..-
16 _, 11J~ / 
17 ! q,. \) _/ iVi.c 
18 v 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooJed): 

Number of survivors: 

Number of deformed/have difficulty swimming: · 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

' 

.t.A~, l ' 
....,. L'f!-
v"' -

I 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ER2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: --'1_7_0_36_0 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

GH_ER2 1 I~- o -
A 2 dto -

3 ',_; 
----4 I b•S' -

5 l.+. D ~ 

6 r::Hi ---7 \tl v ---8 il.o ---
9 \ t ~ -

10 i ~,o /' 
11 I'.:\.. I) ,,---
12 \".:1:.i} ---13 i,"'.:}.{) _,..-

14 11.( ~ 
15 \ <b-0 _.,,,...-
16 11·0 ----17 ~ l!. ~ ---18 ~ 4'.-~ ~ 

19 \i'~ _,/' 

20 ~ ~.D ,,..,--
21 1%.@ ----22 n,,.\ ----23 \1 ·5 ---24 lt?i-1) _,/' 

25 11 </,.f ,,....,...-

26 1,;9.1) --27 \ ). s /" ~ol!c r:o v 
28 v 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): g 

Number of survivcirs: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

eJ~,....IA 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: 

Treatment and 
Fish Length 

Replicate 
lmml 

GH_ER2 1 l~-S 
\!J 2 ,an 

3 \ 
4 

5 t q <ii 
6 \~di 
7 'lt>·I::> 
8 1.J3 ·V 
9 ·2,0.c 
10 -, o.<; 
11 ,a f'; 
2 I q. 0 

13 la. 0 
14 ,·q,\) 
15 "1.,0,; 

16 \ \\, <; 
17 \ :l..S 
18 ,4.5 
19 il-V l ".f. 0 
20 n •. s 
21 \ b,( 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformedlhave difficulty swimming: 

Initials: t'Ci '1'1l 1 ~ 

.Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

--------~ 
-_,, 

_,.---
-
~ 

---.,,,,.. 

/ 
~ 

/"' 

>. 
/' 

--,.,,,> 
../' 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

/ '(., ~ ei.e~"' 
/ v 
/ Af.,~w" '· I 7LVv' 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH ER2 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

GH_ER2 1 l ::\. s / 

c 2 I :+. S' 
,..,..... 

3 . \ 'i~O .......--
4 ·1 q,, ~ _. 
5 I ti.~ .. ---
6 i\.,,jf{ -7 iliidl .---
8 r>rs --9 '(,c; --10 \ f,, s --11 \ ~.s --12 \ Cf.O ---13 \ \, s --14 • l) -
15 _,,,,. 

16 t ".4 .u -
~ 

17 I~ .s _,,...... 

18 n1 ,.,--
19 --20 ll-. Q /"' 
21 \~,o / l1dllt ~ii-v ~ ... ,,\~VIAt\ 
22 v 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH ER2 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

~~~~~~~~~~~~~~~~ 

. Treatment and · 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

GH_ER2 1 1'4- -i1 ,,,...-

6) 2 \:+.) /'" 

3 tt\.o ~ 

4 ''U). 0 / 
5 "'WI 3 -6 V<J -
7 n ... b --8 i q tl --9 VUl -10 \_"'.\,<:; ./' 
11 ft[ / 
12 / 
13 \'.~5 / 
14 \ i--~ / 
15 \lb· u ./ 

16 r:\,,i) / 

17 t,l)S / 
18 \ </,,{ / 
19 14..0 / 
20 ~~~·~ ./ 

21 I~ -~ / 

22 \' !\' G / 

23 i~-f ./ 

24 \ :\..( / 
25 \lrit 0 / .r fi,. v .J. vHIA.. fA 
26 I b• ti J , 4l&1t.;>"'IM·<!1.1 '1~ 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): g 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Reviewed by: Date Reviewed: ~ '2-tP( )Oft 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



.Client: Teck 

Sample ID: 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 _______________ __,_ 

Treatment 
Fish Length Normal Abnormal Comments 

Replica 
Imm\ 

GH_ER2 1 1·~ _,...-

6 2 I~ C _. 
3 \~ 1-. ti ,r-

4 lq 11t; ,r-

5 l'ii 0 ~ 

6 i ~+ .. {I ,-
7 

~( 
/ 

8 / 

9 /' 
10 \VidJ _.,,,.. 
11 lt,..O / 
12 \:\-S / 
13 1\.-' .,,-
14 Wr~ / 
15 ii~,<;. -
16 \If,,,~ 

, ,..,..... 
17 \ \;.«;; ~ 

18 \\,I) ./ ; 
.!Ii)., ttJ..;~.~V 

19 \), \ // f ~ 7 J.J\J 

20 \<;',<; v LI .t?a~ 1 Ah n. .. l" _ _,J J p,/ 
~ 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: €(,. '1.YL /111.... 

Reviewed by: ~1\.12-~ 2oHt 
Date Reviewed:-------~'-

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Cmm\ 

GH_ER2 1 \ t~, (} /"" 

~ 2 I'\-\\ ,,,...-

3 \Ii, I} ./;-
4 'i l\. fi. 7 -
5 t(, \ / 
6 it'\ / 
7 '1,.. ti / 
8 i ,,,o / 

9 r~.s / 
10 I~ ,iJ / 
11 \ ~ ,{) / 
12 l I ~I) ./ 
13 \ )'n / 
14 I ;, 0 / 
15 

~G 
/ 

16 / 

17 '1--S .......--
18 Ft-•\ / ! 

19 (ft~ \Its .J / f li.r .Q e-\~IPA. ti\ 
20 

"' ~ll • ../I \ 
21 VJ/ ~~(i) J O" 

22 1-:t-S ...---
23 1+.~ -
24 \4·~ -25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed:~·:?.~, Po/1-

Nautilus Environmental 



Client: 

Sample ID: FR FRCP1 

Treatment and 
Fish Length Replicate 

Imm\ 

FR_FRCP1 1 I !A. \5 

A 2 2Q.c:Ji 

3 'Jo,.;) 

4 e'.J,~, 

5 J._0,0 

6 \~.o 
7 \~~l.I 
8 \q. ~ 
9 ~'Lt 

10 h,. ~ 
11 ~t. \Ar 1"1-~ 
12 \:f, -~ 
13 \Ct tJ 
14 \ ',t (1 

15 ,, r,.S 
16 \ ).(;! 

17 t tu 
18 t-:\.'1 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

-.----
~ ----_,,...,-

~ -
y---...,,..... --~ 
-------/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

J J/ i 
-~ v I 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

'h. Lo..w~~ "'. ') 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: ...;1:..:.7.:::0.::.36::..:0:__ _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm} 

FR_FRCP1 1 1..o.ui -9 2 -z.o.il -
3 -))J,0 ----4 \ ll,S ,,,..... 
5 'C\.S ---6 J.,iJ ,.:> ---7 "'\.~.';. ~ 
8 ")o.O ,,,.-
9 ).s.l s .,.,-· 

10 -.a,~ _... 
11 )j) ..; ---12 ).;).S ...,,,...... 

13 '}.(). ~ _..... 
14 ,,.,.,' ..,..,.,..., 

15 -ilCI·() / 

' 
16 ),0.:; / 

17 '\·S / , 
18 IS'. \j ··:,; ti'\ o\l, i'tt ,,. 
19 ilo·G J '-II \ 
20 r~,\) ,J ,Y 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 20 
.Number of deform.edihave difficulty swimming: 

Initials: a, t.i.41.., \t'--

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

A 

~Aei.N>-l\ ' 
./Jr h~,.,lfl•-.. , (11;,A a,] 

. j 

J/ 

Date Reviewe.d: JIJ/ll(L u, #011 

Nautilus Environmental 



Client: 

Sample ID: FR FRCP1 

Treatment and 
Fish Length 

Replicate 
tmml 

FR_FRCP1 1 "'W-~ 
c., 2 L().O 

3 \ q s: 
4 'lJ.O 
5 jJ.J 

6 za. s 
7 . 1.-0 .<;; 
8 i er.<;_ 
9 -i.o.:K. 
10 ~~. .. 5 
11 \~.o 
12 F\.I) 
13 l'h\) 
14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: "7i(,,\fl:j 1,.1 I.II... 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

_...-

.,,,...--

-----_,.. 
/ 

~ 

---..,,.,.-
~ 

~ 
,.,.,.-
,,,.-

· Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: ~ "'ZI@; 71J f'?-

Nautilus Environmental 



Client: Teck 

Sample ID: FR FRCP1 

Work Order No .. 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

FR_FRCP1 1 I q, u ,,..,-· 

~ 2 ~ t, ii ,--
3 n.,t ~ 

4 \ 4_.:; J 

5 ~i ~r:i..o ,?" 

6 '")Q.'l / 
7 \~'ti / 
8 11t) ,,...--
9 It--~ ,,_,-
10 \;,,s ,,...,,.-
11 11.0 ---12 111)~~ .,.,...--
13 ,q,.,.o ~ 

14 l ~-\ _.,......--

15 I~. u ---16 ""'6. Ii _,--
17 \ 'l. ~ --
18 \ i .& _..... 
19 },'\lrQ _,,,.-

20 ,,,., )( \~.V -
21 \~.o --22 ti,t ,,,,., 
23 liS ~ 

24 I(. t:) J '-fJlc..;~c,. 
25 v 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deform.eel/have difficulty swimming; 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

~L~~ 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: FR FRCP1 

Treatment and 
Fish Length Replicate 

Imm\ 

FR_FRCP1 1 t ~ ,u 
~ 2 r,,"\. 

3 rci o 
4 I 0 
5 .'[" 
6 , 9,{) 
7 11.10 
8 I~~ 
9 I 'J<t 
10 f7~ 
11 j(R < 
12 l~~ 
13 ( ~ ,,1) 

14 IU" 
15 (1'~· 
16 Ii ~ 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: ~C'1l1L1 \0.._. 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

--.,..---
_..--

---
~ 

---
~ 

_,,..--· 
~ 

.,,,,.-

---__. 

--.,,./' 

_ _,,..,-

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

DateReviewed: ~-~ ~f 

Nautilus Environmental 



Client: Teck 

Sample ID: FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Work Order No.: _1_7_03_6_0 _____________ _ 

Treatment and -
Replicate 

Fish Length Normal Abnormal Comments 
Imm\ 

FR_FRCP1 1 1 ~' <'; __,.. 

t- 2 w'~ ~ 

3 I '. ..,---· 
4 \ ,, Ii -5 l ~d) ,.--
6 V\.o .,,,...... 

7 i'l.\; .,,--

8 \ !\.o ,/' 

9 vt.o 
----10 t '\,11 --11 \4,•i) ~· 

12 \i.O .-----
13 \tll _,,,,,--
14 li.~ ~ 

15 \ 9. (} ~ 

16 \ q, s -
17 l \, f) 

~ 

18 f''.\. 'S. ,,,,...---
19 l~S ---20 \ q,,, c J L1 oilc .nu, -?fl~"' 
21 t~S J v \ 
22 l1 0 I tY CL-

23 \SA) ,/ ~.,d('C\ ~a MAJh .. i<! ,,,U.:. trv ~At-M-" 
24 J v 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: G'.t\.\1-tl-) \LL--

Reviewed by: DateReviewed: ~ w,)01:r-

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~ 

· Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

GH_FR1 1 'lLS. / 

{\ 2 D.o / 

3 J \~ f) / 

4 'J.oS ,/ 

5 ·:u.o "' 
6 ~b-.S / 
7 ).. \,0 / 
8 )_o O / 
9 10·"' / 
10 ~)..'.).s _.,.,..-· 

" 11 /J, i) / 
12 ·1l..o .,/' 

13 ..., o .. o / 

14 ''lt,O ...--
15 :l..L C> / 

16 2J,0 / 

17 7~\.S _,,-.-' 

18 )_O·'S / 

19 -:i\.S ./ 
20 j \. s: _,,.... 
21 '7 2. C) / 

22 2\, / . 
23 20·<; ---24 2.1- <:l> / 
25 ~~2Z,) / 
26 VJ.~ 
27 

28 

29 

30 

31 

32 
.. 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: lS 
Number of deformed/have difficulty swimming: 0 

Initials: E(,'{l:jl,~ 
' 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

Alevin Test Data Sheet 
Deformities 

Work Order No.: ...:1..:.7.::..03::..:6:..:0:._ ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmml 

GH_FR1 1 10.< .r 

\P 2 71 \:.) / 

3 ,,,s / 

4 .., I.~ ~ 

5 "JI,~ ~ 

6 L.l.;:> 
~ 

7 2i.') / 
8 '1.\,S __.. 
9 1 !. v / 
10 1..2_. • .;) / 

11 "'l'l-Q / 
12 \C\,~ / 
13 ., \ .0 / 
14 \ ~. c t/' 

15 '1.\ ... ~ / 
16 "l.. \. <;. / 
17 "LO.) / 
18 \":\. , II J '-folk fr:<.'-' 
19 

......,,, 

20 

21 

22 

23 

24 

25. 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): g 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: ~l.{lf l,< V'L. 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

" t'J~, /-ihH.;,,.;i...J \J 11/'_j 
' 

Date Reviewed: ~ 2~r~f)-

Nautilus Environmental 



Client: 

Sample ID: GH FR1 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
fmml 

GH_FR1 1 . 2.1«=> / 

c 2 I q, 1:) /""" 
3 1.J .. p / 
4 \ a,o ~ 

5 1-\. G. / 
6 2l; s / 
7 f::f 0 / 

8 iq.o / 
9 '2,{)' s / 

10 it?S ~ 

11 )1).0 ,,.,-
12 ill 0 ,,,,,,.. 
13 ).Q.O / 

14 ~:J~() / 
15 ~o . .-::i / 

16 I q, .. (j / 
17 \. tb·C / 
18 \:t.5 v. ,V] i) fie. ~ii I_.,, -\? ~-{14..~ I 
19 l\i·} v l.f.,.lk_ {ltl, ...s.tA_-t\M$\ I o.hf!Dn""" l /,,i•vl 
20 v 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Reviewed by: D~te Reviewed: ~ ~ ')~/,}-
Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

.Teck 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _1_7_03_6_0 _____________ _ 

Treatment and 
Fish Length Norma! Abnormal Comments 

Replicate 
lmml 

GH_FR1 1 ·10.s -
\) 2 ")_\ '<; -

3 20S _.,.--
4 11.0 ---5 '20· \J _,...,... 
6 2t.S ~ 

·7 \t?.S. / 
a 11.0 ~ 

9 ''"HS ~ 

10 '1\. s ~ 

11 "11. <; ~ 

12 )..\.t) 
..,---

13 n.s ~ 

14 J {), \} ../"' 

15 '\._ \. 0 ~ 

16 ·1LS _,-
17 ";2..oS _,...,.... 
18 :z.;;i,.';;:; /'" 
19 ') ,::-..() / 
20 ~"-~2\·<; / 
21 \a, o / 
22 "'l.\,(> ~ 

23 "}_ \,() _,.,.,.,..-

24 L\,<: / 
25 l.\S ~ 
26 \ l,( / 1!.tJ 0 £•1,/fl ,I !U} 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight {pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: €l: 141.1.l . !\ll.. 
:F '.I 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed:~ 2/o ( 2fJft 

Nautilus Environmental 



Client: Teck 

Sample ID: GH FR1 

Treatment and 
Fish Length 

Replicate 
lmml 

GH_FR1 1 12,e> 
~ 2 '2-tY,.,. 

3 1...\.,9'~ 
4 J_i '5 
5 _, I. 0 
6 ·H 

7 -:;.A~<, 
8 it ,S 
9 'LLD 

10 1.-\,. \) 
11 2\,<,: 
12 ) r,_'\,, 
13 ")0.0 

14 )..2." 
15 '20.v 
16 lk< 
17 )\.i;) 

18 -,_],• v 
19 i \,. <; 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number ,of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

..,...----
,,,.,.-
~ 

~ 

/""' 

./" 
/ 

.,,,.---
.,,,,-
_,..... 
_,,-

~ ----....-.-
/ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

" 
J .J.Ji I, H 0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

I -1 - ~ \j, fl 
' •.J ·~ ( ;;1 t < ii;.i.- .t-J~" ....... 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH FR1 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Tennination Date: June 9, 2017 

Work Order No.: _1-'-7-'-03_6_0'----------------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmml 

GH_FR1 1 '.10.0 ~ 

~ 2 20".:> ..,..,--
3 2.D,~ ,----
4 ,q. ~ ~ 

5 ')..(). ~ ~ 

6 \ t\. fl / 
7 \. ~. s _,..--. 
8 \ &;,~ ...--. 
9 \ (\.o ~ 

10 "'JJ),0 /""' 
11 "JD.() ,,,..r-
12 "'.:l-0.~ ,,,..r-
13 20"' ·U _,....,-
14 l C\.S /"". 

15 

~-~ r-
16 ,,,,.--
17 1..,"'&J ,i) ,.,... 
18 \/:\."{) / 

19 \\.o / lJ ofl.c !'ti;,. .p~{ ~.A 
20 I q,() .I l - J ~ """ r 1 - \ I.( .. II(; r£<1F .i?tf~. ' 

~ ii-" ,; fl':_ fi!il.01' '\,.11'. 

21 ~1"'7s~ \ Sw\.~($ v 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of defonned/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: -'1_7_0_3_60 _______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

GH ERC 1 1..~.o ----f\ 2 2.\, $' ----
3 "20 .o .-----
4 ~5 

----5 'J..0;:) ---6 ~.o ----7 ?.Cl .o 
-----8 20.ti .,,.,..--

9 ')_{). ~ 

-----10 20.s ---11 "),1\.0 ---
12 20-0 

..,.,....-

13 \ ~ .o _.,,.,,.--
14 '). ::i .;) 

_,..,..... 

15 \~.v ---16 ~.o ~ 

17 ·2.0.s ..,.,....-
18 1_ \.0 ~ 

19 \ q.<; ./"' 
20 lJl· (;) ./} 
21 \ qr'\} J .Yv~ 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH ERC 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

~~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

GH_ERC 1 20,0 / 

~ 
2 7 \. \) --3 'ln.S ~ 

4 "':l.1,0 --5 ?O.S / 

6 '") \,0 ~ 

7 20,s .....---
8 '2.!J .s .----
9 \ c.,.s _..,,,--
10 ")_0.0 ~ 
11 \q,o ~ 
12 1-\. 0 

_..,,,--
13 1..~-0 .....---
14 1..?I• r:i --15 \~-5 / 
16 7fl,\) ./ 

17 JO.S / 
18 I qpQ J Uolfo f'a .:;. · fd..e1.i1,"tl\.; 
19 v 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): Lstt 
.Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: Date Reviewed: ~- "2.-0 )'()11-"" 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



.Client: Teck 

Sample ID: 

Treatment and 
Fish Length 

Replicate 
<mml 

GH_ERC 1 · 1 'i,() 
c 2 :iG • .::> 

3 i ~-Q; 
4 H., lJ 
5 

6 

7 

8 

9 

10 

11 

12 

i 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

~ 
35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Nonna! 

----
.,../ 

Alevin Test Data Sheet 
Deformities 

Abnonna! Comments 

/ 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

.J l{'l!lc C&t#f, ~ti\~""' r-. 
v 

Date Reviewed: ~ ~ ~/,.'}-

Nautilus Environmental 



Client: Teck 

Sample ID: GH ERC 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

GH_ERC 1 2J,o ,,,,....,....-

'Y 2 2i.~ ~ 

3 2.oS ,.........--
4 j<;-11~2.I~ ~ 

5 )..\.~ / 
6 l-h0 / 
7 )..,j.Q / 

8 2t,c / 
9 1 Q,\) / 

10 L\~O / 
/ 

11 '1 LO / 

12 -:2,\,~ / 
13 ") 1,. v / 

14 1...\~ D / 
15 ')\.I) / 
16 J._c;,. 0 / 
17 1-\. ~ / 
18 ").. \' <;. / 
19 ')_.0,5 / 
20 \ti. c \I 1.,1.:11\c (£,t,i..--

21 \ b· ~ J v .L.1 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: ~"ll.jl1 ~ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

~.t~v 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: ~~ mztij; 2-o({-
r , 

Nautilus Environmental 



Client: Teck 

Sample ID: GH ERC 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

GH_ERC 1 :u,o _.,,--

~ 2 \ q10 --3 1.-\.C> 
----4 '1\ .. -:> ....---

5 2;).~ --6 1-t. 0 
~ 

7 ).Q .. Q 
_,,...... 

8 1.-1-~ / 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: g 
Number of deformed/have difficulty swimming: Oo 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: 

Nautilus Environmental 



Client: 

$ample ID: 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

GH_ERC 1 21.0 .,..,.... 
2 1..h~ --'f 3 "'J\. 0 ---
4 \v.-;:; .--

5 " "" ,.. -
6 "')\). \ -
7 \ 6\, 0 ~ 

8 L01;0 ----9 ·1o~S ,,..--

10 "}.<l ,, s ,,----
11 7Lo __,.., 
12 2LS --
13 ~ 7J 1a.'- ~ 

14 
, 

2L ---15 
.. 

---16 

----17 -, \.ti / 
18 \It. 0 / 
19 \ 1-- \) ./ \..{J\c. S' IUV .Q Ji.-twl'-. 
20 '-" 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

~ 
35 

Total Weight (pooled}: 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: d~ ~, )o(t 

Nautilus Environmental 



Client: Teck 

Sample ID: EV_HC1 

Treatment and 
Fish 

Repl.icate 

EV_HC1 

A 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

24 

25 

26 

27 

28 

29 

31 

32 

33 

34 

35 

Total Weight (pooled): 

.Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

g 

Alevin Test Data Sheet 
Deformities 

Normal Abnormal Comments 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: EV HC1 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

EV_HC1 1 i ~ . .s: _,,.,,..--

~ 
2 q-.s: ----
3 ! Cf. il .,.,,---
4 Vf.~ ~ 

5 H?.S ~ 

6 +.o ~ 
7 \ q.'3 ......--
8 \~ ~ '-' . 

__,,.,,..---

9 I q \) ~ 

10 q.o /" 
11 ft.() ~ 
12 ~ • .J _,,.,,..---

13 ~.~ ~ 

1_4 IQ.s __,,.,,..---

15 19.5 _,,.,,..---

16 \ ~- 0 / 
17 \q,S / 

18 '"19·0 / 
19 \qS / 
20 ')...0 ·" / 
21 \."Ji' "V ./ .....b~1 !:-- >.\.".\ 

22 \~.s J 'ialk ~4..t-
23 

~ 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): g 

Number of survivors: '.)1-

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Tennination Date: June 9, 2017 

\!... \I'. .. ~• ~,... ... 
-~A.~ ......:.. .... 

Date Reviewed: ~ ~((;.( 2-olq.-

Nautilus Environmental 



Client: 

Sample ID: EV HC1 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Work Order No.: _:1~7.::.03:::.:6::.:0:__ ____________ _ 

Treatment and 
Fish Length Nonna! 

Replicate 
Imm\ 

EV_HC1 1 ! 12 ,(.".) .,,,,...... 

2 \. t-s .,,,,,.-
3 1»·;:) ......--
4 \. ~,j} .,....,,,.. 

5 \i )'o I ---
6 \I; ,s; ~ 

7 \ ,,0 --8 \':}.Ii ~ 

9 \Cha .-/" 
10 1..-\ .o ~ 

11 I~,\.) ~ 
12 i:J.S ~ 

13 \lf.o ~ 

14 \ ~. () ~ 
15 ~ ~ 
16 

17 \4..il 
18 \ 4.\i 
19 \'.\.~ 

~~=tr •Q 

~~ 

. 23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: er "''A' '" ~~J"' 

Issued: July 17, 2006; Ver, 1.0 

Abnormal Comments 

,/ I.. .1,>J.>\"'-Wa.'\ f 

JI i O\~ ca£ f?~I 
J 110\t:. !UlC. ~ 

..I ~ Vf0\1£:- ~ ec£R.w.,;. . 
-../ ~,,, 

ye\t<=- 5U.C- e~ 

I fr 
. 

\./ .._.. vV\j w,,.:_,,I ''""" 

Nautilus Environmental 



Client 

Sample ID: EV HC1 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

EV_HC1 1 

~ 
_,....-

9 2 -
3 . 

---4 'J.0.0 --5 \qs -
6 H,S /" 
7 \ tJ 5 ---8 1.J.),.:> ---9 J-.0.0 ....,,--
10 \ll.<:) _.,,,. 
11 \y,,5 .,/ 

12 lP•;:) ---13 ")_ol.\l ---14 'la~;) 
~ 

15 I ':.}.0 ~ 

16 I , fl _.,,,. 
17 I \ <11·.fl ~ 

18 'lo' \) ~ 

19 l lr':; -20 'H\.C /""' 

21 i iJI., 0 ~ 

22 \ tl ,,. \, . ..,.,.-. 
23 t q,, s ~· 

24 )Ji- \I ~ 
25 \ t-S ./"' 
26 \ <;, 0 J ,('~ 1,,,,1{·''( \k, 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of defo_rmed/have difficulty swimming: l I 

Initials: ~'O'.-,"J"}L 

.Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

!Zz.Ltl:>S\1:. 

Nautilus Environmental 



Client: 

Sample ID: EV HC1 

Treatment and 
Fish Length 

Replicate 
lmml 

EV_HC1 1 l::t-~ 

G 2 I 11~0 
3 l :j-.0 
4 

5 

6 

7 

8 

,o 

11 "'O C U, _, 
12 I . \'.l.'1'11...0 
13 \. \_.,, ~ 
14 \ 1. C> 
15 \ 'fi,\ 
16 11. a 
17 't~Jl . 

• 23 

24 

25 

26 

27 

28. 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

• 

Nonnal 

,,,,-
,,,,..... 

--
~ ,_,,,.., 

-----~ 

Alevin Test Data Sheet 
Deformities 

I Abnonnal Comments 

..,..-- I 
__.,,.-
.,,...,. ----_.,,, -- . 

------,,.r 

/ 
./ 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: EV HC1 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

---------------~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

EV_HC1 1 '1..Q.:::> ,-

f 2 2_to .,.,...--

3 2L5 .--
4 1._0.5 ,,,.. 
5 \ti " \• ...-----
6 '2J.>··S _,.,.,..-
7 '1.0 ~o 

----8 '2\,o _,,,.,...-
9 L.\.S _..,....-
10 2L<; / 

11 -;17_0 ~ 

12 '1,\. 0 ___... 
13 ")...<'.:>-'~ _..,....-
14 '2..D '.;; .,,.,...--
15 \a... s .,,.,...--
16 \ ~') / 
17 ").oo··~ .,,.,...--
18 ?..'>•) ~ 

Hl '1-0 ·'°' __..-
20 ')..o • ~ / 
21 'J,O' 0 ~ 
22 \~· 0 / 
23 ILS J ,Vlo\h !r;.v e.-1.,..,._v- I 

24 \ '1-~ J 'tioih S-1\," ..\!A<!vwm J o\ ~,)\11h;'l I M/\J 
25 \ ".l,. i) .) PvLi··w~.l ~ f.vi ' ..... 

26 l '.\.IJ J I ,. -; :1, , ~ ~ "'-' \ilVw\l.r..s;.<;. •. 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 4l4 
Initials: 

Reviewed by: 
-

- '_·i._(Q_,_l _"")A c:r-Date Reviewed: ~ _ PU I f · 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV MC2 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

EV_MC2 1 'ltJ.0 --A 2 \ 19. 0 ---3 1.ei. s __...... 
4 '0\_ ~ -
5 \ ~- ~ ~ 

6 \I?. s _......... 

7 ?o·D _.,.-, 

8 1 ll. <; --
9 \ ~-S ---10 LIJ.() ~ 

11 ·:v:1-'S' _......... 

12 \ ci. () ---13 \ I\. 0 _,.,..... 

14 \'[.<; ----15 \t\.O ---16 l ~- c; ---17 i 11-0 ---18 ii q . .) ----19 . !!~·'- ---20 n.,0 
----21 1fo.§ ~ 

22 \ij ( _../'"" 

23 \ 1· (j .,---
24 '"}.OJ" .,,--
25 I t·a ,...--· 
26 ii<).iJ _,,.,,-

27 \ i.o / 
28 I fi ·" / 
29 i 9. f / 
30 P'-~2-·i-S .~ 
31 l :\- ~ / ¥" .f l.Jofl t 

32 
f v 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 3\ 
Number of deform.edlhave difficulty swimming: 

Initials: El;\114l,'?l..-

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

. 
t IC L e~~v ...... ~ 

Date Reviewed:~ ?t;.., 2{)f-t" 

Nautilus Environmental 



Client: Teck 

Sample ID: EV_MC2 

Treatment and 
Fish Length 

Replicate 
Imm\ 

EV_MC2 1 l 'j}. t 

~ 
2 '){).0 

3 l.!J ,\'.) 

4 \<1, S' 
5 1>)-0 

6 'Jo .;:, 
7 ')..\> ,C 

8 I:+.~ 
9 I Cl,O 
10 t I\.~ 
11 1_0-f( 
12 )_J,s; 

13 "')A. :l 

14 )>' Cl 

15 

~ 16 

17 \ 'l-S 
18 ~-(} 

19 ?•LS 
20 -:1..i> .o 
21 "J.)'.) ,..:> 

22 r:\-_S 

H;- ~ ')._( 

\ i'~ 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: §:, '{ljL
1 
"tv 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

,.,,.,--
,__. 
~ 

,,,,..... 
,,,..,,----_.. -,,,,--

/"'"" 

/'""' 

~ 

....--
/""" 

v"" 

/ 

/ 

/ 

/ 
/ 

/ 

/ 

g 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

/ .l1 olle S'tii, 
""' JI 

t>d~~\. 

/ '1.:. If c .t"f;,, 1.- .PA.-ev.-." 
v 

1 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

I /{.h J'l.JV'~,,J i PJ,vJ 
' 

,_, 

Date Reviewed: ~~ ~~ 

Nautilus Environmental 



Client: 

Sample ID: EV MC2 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

EV_MC2 1 ·,'b,~ -
c 2 

* -3 _.,..-
4 l ~ .o _....... 
5 \q,..c _,,_. 
6 ,q,( /' 

7 ,q_s / 
6 l '!\. ,,,,,.,-
9 \ ~·~ _.,...... 

10 ~ ;;iJ!i: ). j .J /'"" 

11 L}.-> /' 

12 20.0 / 

13 I ti'' >::> / 
14 \ii,;.') /'""' 
15 t..t. 0 ~ 

16 .,_\,Cl ~ 

17 \l·¢( ~ 

18 \'to / 

19 w~°' .,.,,.,-
20 ~ '"?)( .,_2•.:) ---
21 ).. \.;J . _.. 

22 t,0,0 .,./ 

23 \ t\ ,Q / 
24 \ 4.rll ,/ i (:;,t. "''"C~ 
25 \:\, X' I " "?"'"'"'".--"""''· 1.11'~ 26 -
27 

28 

29 

30 

31 
' 

32 : 
33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 0'.,"l'il,f't.. . 
Reviewed by: Date Reviewed: ~~-~1 'DFt 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Teck 

EV MC2 

AlevinTest Data Sheet 
Deformities 

Work Order No.: _1_7_0_36_0 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
mml 

EV_MC2 1 \ I ,eS 

'\) 2 \I I>'<; 
3 '111,.CJ; 
4 \ q_ v 
5 ,q,.; 
6 ,~.o 

7 ,.q,..::. 
8 \ 4 •. ~ 
9 ,c1. ~ 
10 \ 1#" 
11 I~,. l) 

12 '~ 0 

13 i"' "loll 

14 \lto 
15 1:i.o 
16 \_i !\'"Ci 
17 i~-S/ 
18 'q,.~~) 
19 \ ~ ") 

20 I )-1•) 

21 \~.\:> 

22 \"':'\ _<; 
23 \ /1 _,o ,. 

' 
24 \ (.'11 J' <10¥< SH 
25 i\.-" J - ii 
26 ' s. () j (;f JL! Sttl: 

27 \ '·..;:,, ... J v v 
28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Ji'I 

" ':li!VAV\_ v_t. j J+ h f<t1Vlft.1v, J M,j 
J/ 

._1;vf-Ht-< VI 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: EV_MC2 

Treatment and 
Fish Length 

Replicate 
lmml 

EV_MC2 1 1.D.O 
G 2 W·S 

3 '20 .v 
4 \ £1 .. s 
5 l A ( 
6 JJl·~ 
7 1,0.0 
8 \ q_< 
9 . jj).<; 

10 "')C .<;,. 
11 1,0.0 

12 ~ :2{11.i.O 
13 20S 
14 "l\~0 
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled}: 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: El; "l~L-,Vy 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

·Normal 

,,....--
~ -----_,/ 

----_,.---

. .--

-----.-/' 

--/' 
/ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

o{o 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Date Reviewed: ~ 2.-4> r "']() f:}-

Nautilus Environmental 



Client: 

Sample ID: EV MC2 

Treatment and 
Fish Length Replicate 

fmml 

EV_MC2 1 'li f 2 l 
3 \<i,'t) 

4 \ ~~ s 
5 

* 6 

7 

8 \(\.I) 
9 \~-5 
10 \_(~J 
11 \,: .. ~ 
12 l q,. (J 
13 \ltJ 
14 \.i·o 
15 Vt\) 
16 r.\.o 
17 'lo.o 
18 19:-ll 
19 i q .() 

~-
22 l 'L.( 
23 \~S 
24 ll·' 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 6(.'4YL-, b, 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

--,,,,,--
~ -../' 
~ 

r--
..,,,,---,.,,, 
~ 

_.,...,,. -
~ 

~ 

_,.,...-
/ 

/" 

/ 
/ 
~ 

Alevin Test Data Sheet 
Deformities 

I Abnormal Comments 

_/ lfof{e:. ~ltl-

7 v ..\./ 
I 

Start Date: May 10, 2017 

termination Date: June 9, 2017 

. 

..PA~"' 

Date Reviewed: ~ )...b I J{) /f 

Nautilus Environmental 



Client: Teck 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Sample ID: CM MC2 Termination Date: June 9, 2017 

Work Order No.: 170360 
---------------~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

CM_MC2 1 ' '() ,,,.,,-

f'. 2 \ )C 'lJ .,,..,..-----

3 \ I ,.,'.) ....----
4 n-.o ~· 

5 \ t~~ ~ 
6 10 .C> _,,.... 

7 1 ;).\.} /" 

8 i , .. ~ ~ 

9 \' . "" ~"::; -
10 \ i ''\) ----11 \ ~-~ ,,.,.....-
12 l~.J ....----
13 \ fi-~ _.......--
14 ri.o / 
15 rf,S / 
16 1+.s / 

17 \ 1. <i) ~ 

18 \ :).,:;: ,,.....---
19 :i.s __,,.... 

20 lt·C / 
21 i~-S / 

h ' 

22 \ \~,o ·J ~ A~1:H·v~I Jffe'N . 
23 l b,Q J v vf(}lk &'~i-~~~111 A£J111'/~wl JtvA I 

24 v 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): g 

Number of survivors: _______ 1-"'-'--.:1------..,.-----------
Number of deformed/have difficulty swimming: '2- L ____ ..._ _________ _ 
Initials: 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: CM MC2 

Treatment and 
Fish Length Normal 

Replicate 
Imm\ 

CM_MC2 1 'i.OJJ ~ 

~ 2 10:5 ,..,.....--

3 

iti 
4 

5 

6 

7 . 

8 ~}.O ----9 )_0,0 
~ 

Vt'C; ,,,,... 
t..1,1> ~ 

11 .. <> 
----13 2-1-0 --14 \'f .\\ ~ 

\ ~.s ~-

15 

16 )..!, 0 ~ 

17 \Ii, s / 
18 I l..~ 
19 \ q,s 
20 \ :i...b 
21 \.S:. S' 
22 ·\tS 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: a:,. Vj'jl,~ 

Issued: July 17, 2006; Ver. 1.0 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

J . '10 I \c.. S:~l- £1 J_ ~;,... iJ'. 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

• ~ 

v !.Jo II" s·'"" ~vt:-el+-~ J A hvV~ii-1 -1' r NV' 

J 
v J/ i;.V -. 

j I y,,ije;..f,;,t, ~~~4tt<-11.1v\ J~.\'.vw-\-lVI ' _ _) "'u(JIL <~1.- • II 

~ YI» '4-l<lt I f,;_ ' ir:li"1-l}!"IM« 
J I F-J 

Nautilus Environmental 



Client: Teck 

Sample ID: CM MC2 

Work Order No.: 170360 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

~~~~~~~~~~~~~~~-

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

CM_MC2 1 \~S / 

c 2 H,c!J "" 

3 \ q,. s ~ 

4 \:\. 0 --
5 \"\.o ,,,--
6 \'"\·" ~ 

7 \[ts ~ 

8 \ !/,. ~ _,.,. 
9 \ :\.'\ /' 

10 ''l.S .---
11 \ ~.·'-, /'"' 

12 \~·) / 
13 \~ .l) ./ J 

14 i j,. ~ v i.j ,,!k 90... t:),t\ e"J!v&: 
15 11-.0 ~ LJ~ilc so~1... ~~~\ffe,A,!>I. 
16 It-Cl v l.f o\\t f~ ,;, ~A. "1•.J\ 
17 'b:o v . ill 0 l\t- (l { / ~11-!C:!1~J,,, i &'i.ll'<,\V"f1\M\, \ \ i,,,vJ 
18 \(,S' v 'll\\L (~l e,.,~~1/111.-4' 

-

19 \f.,i5 J u oht.. S: ~A.1 ..t-v\"'-~ I "~ c..b orvJV'4'\.4'\ 1 dliv.l 
20 \ ,,!) .._/ 0 \ \ '"' 
21 IS,<;: J ,y y 
22 \{,I) J ~~nc..~u ~<,~ 
23 \ \.rO ~ j ""'4 iliL• ( "'1 ec\->vi.M." 
24 -
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): g 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: EiC,. "l"\l, \I-\-

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Work Order No.: ....:1_7-'-03_6....:0 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

CM_MC2 1 \'\1S ~ 

~ 
2 \'::\-. ~ --
3 I q,.:> ----
4 \G}o ,_,,,.,--

5 l q, Q ---6 I t.<; ---7 \11. J1i.....o ---8 \q_o ---9 \~. '3 ---10 \ \?,.~ ,,,,,..--
11 \ :+.S __.,,....., 

12 'l..,;0 _.,,,,..--
13 Ii .I'.) ..,,,,,,--
14 \1 95 _,.,,,--
15 \ "i.0 ~ 

16 \ l.f ~ 

17 \ q),~ ,,,;" 

18 l t·O ,,,..--
19 \ ~-c:. _,,,..--
20 \Cl. 0 ~-

21 ~ q·s / 

22 fi c· \ ,_,. / 

23 M.S / / 
24 i 1- ·fl c,.../, V\G\\l, ~~(; -t.t-\.e ~fl., 
25 ll-~ ;j, 

~ 

\ 
26 \1.S ,/ c:Y 
27 ''(.() \/ ''.:,2 h t1 f;"~" IHI\ .tl 4G.lfL fA'.1,,-- 'J 28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 1.1° g 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Reviewed by: Date Reviewed:~~ ....... :z.&, '?-DJr 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



.Client: 

Sample ID: 

Teck 

CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _1_7_03_6_0 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

CM_MC2 1 \ l• ~· ,,,....--

8 2 \ ~-\,) --3 \ '1- S' __....... 
4 \ ©j. s .,,./ 

5 1.:;J,I::> .,.,,.,,.--
6 P"7tti.J ~ 

7 , \€1.J ~ 
8 \ liR .c:;: ~ 

9 \ 8i. v .,.,,.,,.--
10 \q,~ / 
11 I q. Cl .,,,.,,.--
12 1A).0 ~ 

13 \<t.o _.,,...-
14 t\pl/ _.,,...--
15 ·z.,~ 'C; / 
16 ")..O,;:> ~ 

17 i t\-0 ,,..,,.-
18 ! q.a .,.,,.,,.--
19 1 q,,s ~ 

20 \. ~-S ~· 

21 \ q, ~ / 
22 n.s / 
23 \ 1.,."' ·J 11 olh (11.1,. 

24 v 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: ~"Ml, Vr-.. 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

!!A~!A.1 
ff, 

H'11i<i,,.._J <l fl;J 

Date Reviewed:~ ·2fi-> 1 '-o/'";:J 
I 

Nautilus Environmental 



Client: Teck 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Work Order No.: ...c1..:.7..:.0..:.3..:.60"-----------------

Treatment and 
Fish· Length Normal Abnormal Comments 

Replicate 
lmml 

CM_MC2 1 "'"'·O / 

~ 2 zo,o _,,.,,..--

3 \ t\ I(:) .,,,....-
4 '),Q•"" ~ 

5 \ t'l.~ / 

6 ~·" _,,,,--

7 \ 1s ~ 

8 \ q .Q _,...,----

9 ltO ~ 

10 ~.o 
_,/ 

11 J&S ~ 
12 1_0.0 ---13 ,e::i_~ ~ 

14 '1.0·;;:) ~ 
15 ~}.Q•l:l ~ 

16 \9,.S ~ 

17 "'H,o / 
18 '1P·') / 
19 ~ +.o ./ Jl l o..~~·I'./ ,J NV 
20 1 l-a / 'tfal It. ,faAr e ~ ~... 1 "1\,,11 ()('/iA0-\ ;~ (!vJ • 

21 
..._, I 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 1.«s 
Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: Date Reviewed:~ 2-(;;, ( 2Af T 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client Teck 

Sample ID: LC LCDSSLCC 

Work Order No.: 170360 

Treatmentand 
Fish Length 

Replicate 
lmml 

LC_LCDSSLCC 1 1tl,o 

Normal 

_...,-

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

f' 2 }# ,,,..-. I 

3 ....--· 
4 ---5 l q -:> --6 I f.O ___. 
7 l tf.v ---
8 'i 9..0 ---9 1q. 5 .--
10 

~ ---11 --12 _.,..,--
13 l~.5 --14 \ t.\ --15 tftt ,,,.---
16 I __.. / 

17 \ 4. D .,,,--
18 rJ.:S =± .--
19 \ q,,, ---
20 \h.{ ~ 
21 s _..,,.--
22 di / 
23 "v~. ~ ~ 

24 fl-I> .J Lf ;.>lk fai, :.?JfM;qt.l 
25 \t.11 "' ~ J 

26 \ '\, (\ . "::! 1r.\fc,fo., f;ti1..b ... .i.. ffi:A,.,11.·1.·"- I :1wJ 
27 I 
-28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: ~·M~lf\.. 

Reviewed by: Date Reviewed: ~ '2--& 1 )o(=r 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: LC LCDSSLCC 

Work Order No.: 170360 

Treatment and 
Fish Length 

Replicate 
lmml 

LC_LCDSSLCC 1 10,0 

~ 
2 ·20.0 
3 ;s.~ 

4 l 1t•,o 
5 \~~~ 
6 I <"{.c 
7 I fr£p 
8 ULS 
9 1 ti--> 
10 \ ~,<:> 
11 ")4}3 

12 ).\l. c; 
13 \~, s. 
14 \ \'\, <; 
15 \ '.l. .5. 
16 \ -:l-. ~r,. 
17 \-:\.iio 
18 lbS 
19 \ ),. iJ 
20 !i'l-- \) 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): \.j j I 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

.,,....-

..---
~ 

_....-
.,..r-
,_,_--
.,....., 

-----_,........ 

_....-

~ 

..,,,,,..--

.....----

/ 

g 

Jo 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

Abnormal Comments 

f;1 
~· . \ 

J A'[" ,Jo\'f. S'ttt. !?e-\~~ 
,/ (°(6\\iv .<:ti...{., Q.\{Lv.. ..... aA-lt~,iff!fvlt.; \ t Mli 

Ju.l\.\k ~ti..t ~,\~ v 
•J 
J v ,.,\/, 

" v i.,\'<>\\c.,<(\JL ~11\,~'I\. _A,,L~111rtM.AI l ill" i 
.....; u 

<;f5 

Date Reviewed:~~ )..(pl )o1t-

Nautilus Environmental 



Client: Teck 

Sample ID: LC_LCDSSLCC 

Work Order No.: 170360 

Treatment and Fish Length Replicate 
Imm\ 

LC_LCDSSLCC 1 '(~,i:J 

c 2 \~.I) 
3 \ i6, s· 
4 \ i-.c 
5 \~,t!, 
6 \i.e; 
7 n,.;; 
8 \-=l.i'J 
9 \q.J, 
10 \q.o 
11 \b,0 
12 \(\,V 
13 \ \,1~ 
14 \ho 
15 \~)lo 
16 1~.f) 
17 \S' ,c; 
18 (>\(\b 0ll 
19 ~bill 
20 \C.5 
21 \\.,·S 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): {~ lJ 
Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

r 

-----.,,,.,-. 

..---

---
/" 

/ 
/ 
.--
~ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

.. 
~E-"v L\ollc l,;'"vv ~~~r..,..-0 l-\~~'V~\ J (l,vJ - v v .... / - !" 

J t'aclt1,l elt.bt;~--4,A.. 
j 4 u \\, ~·u,i,_, 'i' .( ~ ij I A~Ml"A-t.i,\ :-< N\. J 
J 

._,, 
\ \ 

J. y lY 
J· t.t u'\\.e- (t<.·i_.. ..t.e-l~li'..A.Vi 
... ;. '-6. ~\k C'r• • .,,~l~ i 1-\L lf'-Gil'"'I>\. \ J~J\.) 

v v .. v ,\/ 

Date Reviewed:~ '1.-{p! )Vy 7 

Nautilus Environmental 



Client: Teck 

Sample ID: LC LCDSSLCC 

Work Order No.: 170360 

Treatment and 
Fish Length 

Replicate 
Imm\ 

LC_LCDSSLCC 1 L.o:s 
\) 2 l Ci,() 

3 \ ~.~ 
4 r~. s: 
5 v- l:l);d. 0 
6 ,qs 
7 ·10 .0 

8 J_o.c 

9 '1..0·0 

10 rl...(). Q) 

11 ~ f. 0 
12 \Cl_{) 
13 \('U; 
14 11 - 0 
15 ""th i) 
16 -i-v ·. ~,. 
17 l ~,~s 
18 'iJ:i . ::'> 

19 ":i..11-o:i 

20 1..~ 3J 

21 Vt~ 
22 'i. \). 
23 l <7,.0 
24 t 1~ 0 0 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

--_,,...-

----,.,.,..---

-------./' 

_,.,--

-------_..--

,v--

--
~ 
......---
_.,...--

---/ 

~ 

---.,,...,,-

---/ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

J 1 @ U l { iU.1 -4 1,\-~.lM.I\ I 

Start Date: May 10, 2017 

Termination Date: June 9, 2017 

• 
ltbV>vi.M(A I ; p~/ 

,/ ljolk .ro,.t -12(-{J!M./\ " 
v 

Date Reviewed: 

Nautilus Environmental 

/ 



Client: Teck 

Alevin Test Data Sheet 
Deformities 

Start Date: May 10, 2017 

Sample ID: LC LCDSSLCC Termination Date: June 9, 2017 

Work Order No.: 170360 
~~~~~~~~~~~~~~~~~-

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

LC_LCDSSLCC 1 7~.") -t;, 2 -,(\.5 _.......... 

3 1.D·°' ---
4 J.-0 ,J --
5 ).-\ ,"' ,._.--

6 (.0,"' --7 ·w . .::J / 

8 :µ'"' -~ ,,...--
9 ;o~o --10 "l.-0-S' ~ 

11 ").a-~ 

12 ...,_o.S .,,.,...-
13 tl\."' .,,...---
14 ~::.lO::i..i ~) ~ 

15 1.\J O'<) ...---
16 ')__~.o _,,.,,...--
17 "')~ ."o _,,,..-

18 ~·;) ~ 

19 \o•O .,,,.--
20 1-~ 'i) -
21 t"l,b 

----22 :f1..-~z~,t ~ A 

23 \b.il ._/ 'illl\c, CtH .. C:.d4l'!M!A._1 ..JJ.J1 iil,.A~V-_.,,, \ J (Jifv-' 

24 Uo5· J v ,\, 
1 1!..1 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 1. 2 4-" 
~~~-'-~--"'---~~~~~~~~~~~~~~~~~~ 

Number of survivors: ~4-
~~~~--'~~~~~~~~~~,---~~~~~~~~~ 

Number of deformed/have difficulty swimming: 2(-z.... 
Initials: 

Reviewed by: Date Reviewed: ~--- ~ ( '1:>!-T 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: LC LCDSSLCC 

Work Order No.: 170360 

Treatment and 
Fish Length Replicate 

Imm\ 

LC_LCDSSLCC 1 ')_a, S' 

~ 2 \ 9, 9 

3 ~ ~ l 
\ ' 

4 \q,s 
5 \Ii_~ 

6 '"-.Cl 
7 \ (, \) 

8 t ~.i) 
9 ph~ 

10 \ ~ . .) 

11 ,....j)_.0 
12 lli'. ~ 
13 \ tt. 0 
14 \l • Cl 

15 \~ .o 
16 1£,,o 

17 '2,i>~~ 

18 ·u»5 
19 1-J> •. D 
20 1 to 
21 ·i-O·'l 
22 II,,, C:.. 
23 \ ~"I} 
24 ~ 1·U 
25 .1 ... s 
26 'Lt\ 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

.,,,..----
.,...--
_..,....---

-
__,....-

-
~ 

----
-----_.,,.,.--

/ 
.,,,..----
_..,...--
_.,,.,,... 
-/ 

_.,,.,.---

----
----____. 

/ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

/' h ,_ 3 - -.-,. • ., ,,_ .{ 

·' 1.ffi\\c. W<. e.tbv...JL v( 
' 

/' \fo\l!I: (i;.,{_ -<'d.i:Arlfll/A 

/ 
ir,i_J J.n I , - . 

Start Date: May 10, 2017 

Termination Date: June 9; 2017 

I "'"' 1- t#~\~ SC\{_ • 

0.GtQ'\ '\ ~W'tir-.. 
tl!A-1! i~J:J &4se~Yti I 

~ .~ ~. _!,, \<,.,.. . . l,o~:Ut~ i.\... 

/ ~1\-t. -£0'~\ . ~cvvJ clttortiw"Y\ ~ "'/o\lc. ·sttc.. ~·it>'\ 
• J l v ec.tec.M "'--

~ lfi> )'() 1.l-
Date Reviewed: f rj 

Nautilus Environmental 



CETIS Summary Report Report Date: 

Test Code: 

19 Jun-17 18:41(p1 of 2) 

170360a 115-3314-3576 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Batch ID: 14-5381-5617 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code 

Control 

©FR UFR1 

6>GH~ER2 
FR FRCP1 

I -
GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sample Code 

Control 

~ FR_UFR1 

0 GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM MC2 
- I 

LC_LCDSSLCC 

Sample ID 

14-4223-0458 

07-7992-0354 

17-6282-4703 

15-7680-7072 

21-3363-5154 

09-4944-8724 

02-7836-5969 

06-3101-2560 

02-3928-3608 

09-5833-67 40 

Material Type 

control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Analyst: Kania Lywe Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Trout Lodge Fish Farm Age: 

Sample Date Receive Date Sample Age Client Name Project 

10 May-17 10 May-17 19h Teck Coal 

09 May-1712:08 10 May-17 09:45 31h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-1712:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-1711:00 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

©fR_l)l.tt1-~ IAl-\.-82-1.. If. t-t 

~ ~ c.,,¥ «9\s ·"-

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Control 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR1_WS_2017-05-09_N 

GH_ERC_WS_2017-05-09_N 

EV _HC 1 _ WS_2017-05-09_N 

EY_MC2_WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC_LCDSSLCC_WS_2017-05-08 

Latitude Longitude 

Proportion Normal Summary tv..)\lc(tt"I:\) 
Sample Code 

Control 

IJ FR_UFR1 

0 GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Survival Rate Summary 

Sample Code 

Control 
CD FR UFR1 

Q) GH-=-ER2 

FR_FRCP1 

GH_FR1 
GH__:ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Count 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Count· 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Mean 

0.6758 

0.5889 

0.7143 

0.5879 

0.6778 

0.4682 

0.7052 

0.7314 

0.6292 

0.6307 

Mean 

0.7846 

0.6215 

0.7881 

0.6382 

0.7173 

0.4959 

0.8048 

0.7981 

0.7617 

0.7789 

95% LCL 95% UCL Min 

0.5697 0.7818 0.5333 
0.4175 

0.5759 

0.4663 

0.5456 

0.224 

0.7603 

0.8527 

0.7096 

0.8099 

0.7125 

0.5984 0.812 

0.5777 0.8851 

0.5073 0.751 

0.4999 . 0.7616 

0.3214 

0.5667 

0.4194 

0.5667 

0.1071 

0.5769 

0.5 

0.4333 

0.4444 

95% LCL 95% UCL Min 

0.6753 0.894 0.6 

0.4422 0.8008 0.3214 

0.6625 0.9138 0.6667 
0.4868 

0.603 
0.247 

0.7174 

0.6185 

0.7076 

0.7111 

0.7896 

0.8316 

0.7448 

0.8922 

0.9777 

0.8157 

0.8466 

0.4194 

0.6 

0.1429 

0.6774 

0.5 

0.6667 

0.6667 

CETIS™ v1.8.7.16 

Max 

0.8 

0.8 

0.8966 

0.7667 

0.8333 

0.7 

0.8333 

0.9375 

0.7586 

0.7333 

Max 

0.9 

0.8 

0.931 

0.8 

0.8667 

0.7 

0.8929 

0.9688 

0.8182 

0.8667 

Std Err 

0.04126 

0.06667 

0.05384 

0.04732 

0.0514 

0.09502 

Std Dev 

0.1011 

0.1633 

0.1319 

0.1159 

0.1259 

0.2327 

0.04155 0.1018 

0.05978 0.1464 

0.04741 0.1161 

0.0509 0.1247 

Std Err 

0.04252 

0.06977 

0.04889 

0.05889 

0.04447 

0.09683 

0.034 

0.06987 

Std Dev 

0.1042 

0.1709 

0.1198 

0.1442 

0.1089 

0.2372 

0.08329 

0.1712 

CV% 

14.96% 

27.73% 

18.46% 

19.71% 

18.58% 

49.71 % 

%Effect 

0.0% 

12.86% 

-5.71% 

13.0% 

-0.3% 

30.71% 

14.43% -4.35% 

20.02% -8.23% 

18.46% 6.89% 

19.77% 6.66% 

CV% 

13.28% 

27.5% 

15.2% 

22.6% 

15.19% 

47.83% 

10.35% 

21.45% 

%Effect 

0.0% 

20.79% 

-0.45% 

18.67% 

8.58% 

36.8% 

-2.57% 

-1.71% 

0.02103 0.05151 6.76% 2.93% 

0.74% 0.02636 0.06457 8.29% 

Analyst: If.--. 

~ 
J~-r:t/n--
QA:. __ _ 



CETIS Summary Report Report Date: 19 Jun-17 18:41 (p 2 of 2} 

Test Code: 170360a 15-3314-3576 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep 6 

Control 0.625 0.7333 . 0.6129 0.5333 0.75 0.8 

FR_UFR1 0.6667 0.6452 0.6 0.8 0.3214 0.5 

'(i)GH_ER2 0.8966 0.6 0.6452 0.8276 0.5667 0.75 

FR_FRCP1 0.5667 0.5484 0.4194 0.7667 0.5714 0.6552 (!) ftt_ Utfi- iAW\ C.1-l..btl.. av-e 
GH_FR1 0.8333 0.5667 05667 0.8333 0.6667 0.6 \\:.\(~ ~ ~,!?¢1&11.... . 
GH_ERC 0.7 0.5484 0.1071 0.6333 0.2581 0.5625 

EV~HC1 0.8214 0.6667 0.5769 0.8333 0.6452 0.6875 

EV_MC2 0.9375 0.6774 0.7188 0.8214 0.5 0.7333 

CM_MC2 0.7 0.5862 0.4333 0.697 0.7586 0.6 

LC_LCDSSLCC 0.697 0.5 0.4444 0.7097 0.7333 0.7 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 

Control 0.7813 0.8667 0.7742 0.6 0.7857 0.9 

('.!>FR UFR1 0.6667 0.7097 0.7 0.8 0.3214 0.5313 

(!) GH~ER2 0.931 0.7 0.6774 0.8966 0.6667 0.8571 

FR_FRCP1 0.6 0.6452 0.4194 0.8 0.5714 0.7931 

GH_FR1 0.8333 0.6 0.6333 0.8667 0.7037 0.6667 

GH_ERC 0.7 0.5806 0.1429 0.7 0.2581 0.5938 

EV_HC1 0.8929 0.7333 0.8462 0.8667 0.6774 0.8125 

EV_MC2 0.9688 0.7742 0.7813 0.9643 0.5 0.8 

CM_MC2 0.7667 0.7586 0.7667 0.8182 0.7931 0.6667 

LC_LCDSSLCC 0.7879 0.6667 0.7778 0.7742 0.8 0.8667 

Proportion Normal Binomials l~lo\\i-t';)) 
Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 

Control 20/32 22/30 19/31 16/30 21/28 24/30 
()} FR_UFR1 20/30 20/31 18/30 24/30 9/28 16/32 

(D GH_ER2 26/29 18/30 20/31 24/29 17/30 21/28 

FR_FRCP1 17/30 17/31 13/31 23/30 16/28 19/29 

GH_FR1 25/30 17/30 17/30 25/30 18/27 18/30 

GH_ERC 21/30 17/31 3/28 19/30 8/31 18/32 

EV_HC1 23/28 20/30 15/26 25/30 20/31 22/32 

EV_MC2 30/32 21/31 23/32 23/28 14/28 22/30 

CM_MC2 21/30 17/29 13/30 23/33 22/29 18/30 

LC_LCDSSLCC 23/33 15/30 12127 22/31 22/30 21/30 

Survival Rate Binomials 

. Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 
· Confrol 25/32 26/30 24/31 18/30 22/28 27/30 

FR_UFR1 20/30 22/31 21/30 24/30 9/28 17/32 

GH_ER2 27/29 21/30 21/31 26/29 20/30 24/28 

FR_FRCP1 18/30 20/31 13/31 24/30 16/28 23/29 

GH_FR1 25/30 18/30 19/30 26/30 19/27 20/30 
GH_ERC 21/30 18/31 4/28 21/30 8/31 19/32 

EV_HC1 25/28 22/30 22/26 26/30 21/31 26/32 
EV_MC2 31/32 24/31 25/32 27/28 14/28 24/30 

CM_MC2 23/30 22/29 23/30 27/33 23/29 20/30 
LC_LCDSSLCC 26/33 20/30 21/27 24/31 24/30 26/30 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: X.... 



CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-17 18:42 (p 1 of 2) 

170360a J 15-3314-3576 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 03-1427-9387 

Analyzed: 19 Jun-1718:30 

Batch ID: 14-5381-5617 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

Control 14-4223-0458 

(j)FR UFR1 07-7992-0354 

CD3H~ER2 17-6282-4703 

FR_FRCP1 15-7680-7072 

GH_FR1 21-3363-5154 

GH_ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM~MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-6740 

Sample Code Material Type 

Control control 

CD FR UFR1 Water Sample 

0GH ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Boriferroni-Holm Test 

Sample vs Sample 
Control (9FR_UFR1 
Control 0>GH_ER2 
Control FR_FRCP1 
Control GH_FR1 
Control GH_ERC 
Control EV_HC1 
Control EV_MC2 

Control CM_MC2 
Control LC_LCDSSLCC 

Data Summary 

Sample Code NR 

Control Negative Contr 142 
@ FR_UFR1 113 
CY GH_ER2 139 

FR_FRCP1 114 
GH_FR1 127 
GH_ERC 91 
EV_HC1 142 
EV_MC2 145 
CM_MC2 138 
LC_LCDSSLCC 141 

000-469-187-2 

Endpoint: Survival Rate 

Analysis: STP 2x2 Contingency Tables 

Test'Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Trout Lodge Fish Farm 

Sample Date Receive Date Sample Age 

10 May-17 10 May-17 19h 

09 May-17 12:08 10 May-17 09:45 31h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-1712:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-17 11 :00 10 May-17 09:45 32h (7 .5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

W¥-ll-Ufi?j_ ~ &.,~z._ !Ave 

\f'e,~ ~"\\$ Qct~\5 ~ 

Sample Source Station Location Latitude Longitude 

Teck Coal Control 

Teck Coal FR_UFR1_QR_ 17042017 _N 

Teck Coal GH_ER2_WS_2017-05-09_N 

Teck Coal FR_FRCP1_QR_ 17042017 _N 

Teck Coal GH_FR1_WS_2017-05-09_N 

Teck Coal GH_ERC_WS_2017-05-09_N 

Teck Coal EV _HC1_WS_2017-05-09_N 

Teck Coal EV_MC2_WS_2017-05-09_N 

Teck Coal CM_MC2_WS_20170509_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-08 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

0.0006018 0.0048 Exact Significant Effect 
1 1.0000 Exact Non-Significant Effect 

0.001423 0.0100 Exact Significant Effect 
0.08933 0.5360 Exact Non-Significant Effect 
0 <0.0001 Exact Significant Effect 

1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
0.3533 1.0000 Exact Non-Significant Effect 

0.5 1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 

39 181 0.7845 0.2155 0.0% 
68 181 0.6243 0.3757 20.42% 

38 177 0.7853 0.2147 -0.1% 
65 179 0.6369 0.3631 18.82% 
50 177 0.7175 0.2825 8.54% 
91 182 0.5 0.5 36.27% 
35 177 0.8023 0.1977 -2.26% 
36 181 0.8011 0.1989 -2.11% ~ 43 181 0.7624 0.2376 2.82% 
40 181 0.779 0.221 0.7% 

~-i1(r~ 
CETISTM v1.8.7.16 Analyst: ¥-..- QA: 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 03-1427-9387 Endpoint: Survival Rate 
Analyzed: 19 Juri-17 18:30 Analysis: STP 2x2 Contingency Tables 

Survival Rate Detail 

Sample Code 

Control 

©FR UFR1 

cDGH~ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Survival Rate Binomials 

Sample Code 

Control 

<rS_) FR_UFR 1 

\f) GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 

000-469-187-2 

Rep 1 Rep2 

0.7813 0.8667 

0.6667 0.7097 

0.931 0.7 

0.6 0.6452 

0.8333 0.6 

0.7 0.5806 

0.8929 0.7333 

0.9688 0.7742 

0.7667 0.7586 

0.7879 0.6667 

Rep 1 Rep 2 

25/32 26/30 

20/30 22/31 

27/29 21/30 

18/30 20/31 

25/30 18/30 

21/30 18/31 

25/28 22/30 

31/32 24/31 

23/30 22/29 

26/33 20/30 

~ ~ 

Rep 3 Rep4 Rep 5 

0.7742 0.6 0.7857 

0.7 0.8 0.3214 

0.6774 0.8966 0.6667 

0.4194 0.8 0.5714 

0.6333 0.8667 0.7037 

0.1429 0.7 0.2581 

0.8462 0.8667 0.6774 

0.7813 0.9643 0.5 

0.7667 0.8182 0.7931 

0.7778 0.7742 0.8 

Rep3 Rep4 Rep 5 

24/31. 18/30 22/28 

21/30 24/30 9/28 

21/31 26/29 20/30 

13/31 24/30 16/28 

19/30. 26/30 19/27 

4/28 21/30 8/31 

22/26 26/30 21/31 

25/32 27/28 14/28 

23/30 27/33 23/29 

21/27 24/31 24/30 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

19 Jun-17 18:42 (p 2 of 2) 

170360a 15-3314-3576 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep6 

0.9 

0.5313 

0.8571 

0.7931 

0.6667 

0.5938 

0.8125 

0.8 

0.6667 

0.8667 

Rep6 

27/30 

17/32 

24/28 

23/29 

20130 

19/32 

26/32 

24/30 

20/30 

26/30 

~ ~--1.A~i.~ lii\~t {Ate 

~ti. ~~dJ ~ 

Analyst: b QA: __ _ 



CETIS Analytical Report 'Report Date: 

Test Code: 

19 Jun-17 18:42 (p 1 of 2) 

170360a 115-3314-3576 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 00-6617-8902 

Analyzed: 19 Jun-17 18:36 

Batch ID: 14-5381-5617 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

CT)FR UFR1 07-7992-0354 

cS:JGH_ER2 17-6282-4 703 

FR_FRCP1 15-7680-7072 

GH_FR1 21-3363-5154 

GH_ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-31 01-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-6740 

Sample Code Material Type 

\'.:9 FR_UFR1 Water Sample 

(i)GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed 

Fisher ExactJBonferroni-Holm Test 

Sample VS Sample 

CVFR_UFR1 Q;GH_ER2 
FR_UFR1 FR_FRCP1 
FR_UFR1 GH_FR1 
FR_UFR1 GH_ERC 
FR_UFR1 EV_HC1 
FR_UFR1 EV_MC2 
FR_UFR1 CM_MC2 
FR_UFR1 LC_LCDSSLCC 

Data Summary 

Sample Code NR 
0FR_UFR1 Upstream Contr 113 
0GH_ER2 139 

FR_FRCP1 114 
GH_FR1 127 
GH_ERC 91 
EV_HC1 142 
EV_MC2 145 
CM_MC2 138 
LC_LCDSSLCC 141 

000-469-187-2 

Endpoint: Survival Rate 

Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Trout Lodge Fish Farm 

Samp.le Date Receive Date Sample Age 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 09 May-17 12:08 10 May-17 09:45 31h (4.5 'C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 'C) 

09 May-17 09:.53 10 May-17 09:45 33h (6 'C) 

09 May-17 10:00 10 May-17 09:45 33h (9 'C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-17 12:35 10 May-17 09:45 31h (6.5 'C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 'C) 

09 May-17 11 :00 10 May-17 09:45 32h (7 .5 'C) 

09 May-17 10 May-17 09:45 43h (5.5 'C) 

(Dk_\A~.t ~ IA\t.6\2-l "'v-e. 
il'f:\e~ Q~ -Gef'<\1r\5 "'-

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat 

0.0112 

1 

R 
68 

38 

65 

50 

91 

35 

36 

43 

40 

P-Value 

1.0000 

1.0000 

1.0000 

0.0896 

1.0000 

1.0000 

1.0000 

1.0000 

NR+R 

181 

177 

179 

177 

182 

177 

181 

181 

181 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 
Exact· 

Exact 

Exact 

Exact 

Exact 

Prop NR 

0.6243 

0.7853 

0.6369 

0.7175 

0.5 

0.8023 

0.8011 

0.7624 

0.779 

Station Location 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR1_WS_2017-05-09_N 

GH_ERC_WS_2017-05-09_N 

EV_HC1_WS_2017-05-09_N 

EV_MC2_WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC_LCDSSLCC_WS_2017-05-08 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.3757 0.0% 

0.2147 -25.79% 

0.3631 -2.01% 

0.2825 -14.93% 

0.5 19.91% 

0.1977 -28.5% 

0.1989 -28.32% 

0.2376 -22.12% 

0.221 -24.78% 

CETIS™ v1.8.7.16 Analyst: ~ 

Longitude 

QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 00-6617-8902 Endpoint: Survival Rate 
Analyzed: 19 Jun-17 18:36 Analysis: STP 2x2 Contingency Tables 

Survival Rate Detail 

Sample Code 

CVFR_UFR1 

(i)GH ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Survival Rate Binomials 

Sample Code 

(!)> FR_UFR1 

@ GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM...;MC2 

LC_l,.CDSSLCC 

Graphics 

000-469-187-2 

Rep 1 

0.6667 

0.931 

0.6 

0.8333 

0.7 

0.8929 

0.9688 

0.7667 

0.7879 

Rep 1 

20130 

27/29 

18/30 

25/30 

21/30 

25/28 

31132 

23/30 

26/33 

Rep2 

0.7097 

0.7 

0.6452 

0.6 

0.5806 

0.7333 

0.7742 

0.7586 

0.6667 

Rep2 · 

22/31 

21/30 

20/31 

18/30 

18/31 

22130 

24/31 

22129 

20130 

Rep3 Rep4 Reps 

0.7 0.8 0.3214 

0.6774 0.8966 0.6667 

0.4194 0.8 0.5714 

0.6333 0.8667 0.7037 

0.1429 0.7 0.2581 

0.8462 0.8667 0.6774 

0.781.3 0.9643 0.5 

0.7667 0.8182 0.7931 

0.7778 0.7742 0.8 

Rep3 Rep4 Reps 

21/30 24/30 9/28 

21/31 26/29 20/30 

13/31 24/30 16/28 

19/30 26/30 19/27 

4/28 21/30 8/31 

22/26 26/30 21/31 

25132 27/28 14/28 

23/30 27/33 23/29 

21/27 24/31 24/30 

CETIST"' v1.8.7.16 

Report Date: 

Test Code: 

19 Jun-1718:42 (p 2 of 2) 

170360a 15-3314-3576 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 

0.5313 

0.8571 

0.7931 

0.6667 

0.5938 © fLU\.fl'i-~ k\{..G~ 
0.8125 lf}Jre.....J~~"-
0.8 

~ 0.6667 

0.8667 

Rep6 

17/32 

24/28 

23/29 

20/30 

19/32 

26/32 

24130 

20/30 

26/30 

Analyst: \f'v 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Report Date: 

Test Code: 

19 Jun-17 18:42 (p 1 of 2) 

170360a 15-3314-3576 

Nautilus Environmental 

Analysis ID: 14-8717-1759 Endpoint: Survival Rate CETIS Version: CET!Sv1 .8.7 
Analyzed: 19 Jun-17 18:41 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 14-5381-5617 Analyst: Kania Lywe 

Start Date: 10 May-17 19:05 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water · 

Ending Date: 09 Jun-1712:00 Species: Oncorhynchus mykiss Brine: 

Duration: 29d 17h Source: Trout Lodge Fish Farm Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

c©FR_UFR1 07-7992-0354 Teck Coal 

<!)GH_ER2 17 -6282-4703 

FR_FRCP1 

GH_FR1 

GH_ERC 

15-7680-7072 

21-3363-5154 

09-4944-8724 

09 May-1712:08 10 May-17 09:45 3.1h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-1712:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-17 11 :00 10 May-17 09:45 32h (7.5 °C) 

~ ~-\A.H-i-~ l\.\l,eiL'l. 
lli.ve" s\110 ~~~ ~ 

EV_HC1 02-7836-5969 ~ 
EV_MC2 06-3101-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-6740 09 May-17 10 May-17 09:45 43h (5.5 °C) 

Sample Code Material Type Sample Source 
G)FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_:MC2 

LC_LCDSSLCC 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Data Transform Zeta Alt Hyp Trials 
Untransformed C>T NA 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample Test Stat P-Value 
G;iGH_ER2 O/FR_UFR1 0.0006082 0.0043 

GH_ER2 
GH_ER2 
GH_ER2 
GH_ER2 
GH_ER2 
GH_ER2 
GH_ER2 

Data Summary 

FR_FRCP1 
GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

0.00143 
0.08797 

0 

0.3481 
0.4935 

Sample Code NR R 

(!;IFR UFR1 113 68 

CY G!;i~ER2 Receivirig Wate 139 38 
FR_FRCP1 114 65 
GH_FR1 127 50 
GH_ERC 91 91 
EV_HC1 142 35 
EV_MC2 145 36 
CM_MC2 138 43 
LC_LCDSSLCC 141 40 

000-469-187-2 

0.0086 
0.4399 
<0.0001 
1.0000 

1.0000 
1.0000 
1.0000 

NR+ R 

181 
177 
179 
177. 

182 
177 

181 
181 
181 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

0.6243 
0.7853 
0.6369 
0.7175 
0.5 
0.8023 
0.8011 
0.7624 
0.779 

Station Location 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR1_WS_2017-05-09_N 

GH_ERC_WS_2017-05-09_N 

EV _HC1_WS_2017-05-09_N 

EV_MC2_WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC_LCDSSLCC_WS_2017-05-08 

Latitude 

Test Result 

Decision(a:5%) 

Significant Effect 
Significant Effect 
Non-Significant Effect 
Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R %Effect 

0.3757 20.5% 
0.2147 0.0% 
0.3631 18.9% 
0.2825 8.63% 
0.5 36.33% 
0.1977 . -2.16% 
0.1989 -2.01% 
0.2376 2.91% 
0.221 0.8% 

CETIS™ v1.8.7.16 Analyst: 'fu.< 

Longitude 

~ 
~1,1'/Pr 
QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 14-8717-1759 Endpoint: Survival Rate 

Analyzed: 19 Jun•17 18:41 · Analysis: STP 2x2 Contingency Tables 

Survival Rate Detail 

Sample Code 

()FR_UFR1 

{!)GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Survival Rate Binomials 

Sample Code 

t9FR_UFR1 

(})GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 

f 
ME-, 

t 
" .. r 

:'l.7 f-

• 
.. ~ 

~ 3.5 r 
.j "' 

'·' 

000-469-187-2 

Rep 1 Rep 2 

0.6667 0.7097 

0.931 0.7 

0.6 0.6452 

0.8333 0.6 

0.7 0.5806 

0.8929 0.7333 

0.9688 0.7742 

0.7667 0.7586 

0.7879 0.6667 

Rep 1 Rep 2 

20/30 22/31 

27/29 21/30 

18/30 20131 

25/30 18/30 

21/30 18/31 

25/28 22/30 

31/32 24/31 

23/30 22/29 

26/33 20130 

n 

·~ 

Rep3 Rep4 Rep5 

0.7 0.8 0.3214 

CT.6774 0.8966 0.6667 

0.4194 0.8 0.5714 

0.6333 0.8667 0.7037 

0.1429 0.7 0.2581 

0.8462 0.8667 0.6774 

0.7813 0.9643 0.5 

0.7667 0.8182 0.7931 

0.7778 0.7742 0.8 

Rep 3 Rep4 Rep5 

21/30 24/30 9/28 

21/31 26129 20/30 

13/31 24130 16128 

19/30 26/30 19/27 

4/28 21130 8131 

22126 26/30 21/31 

25/32 27/28 14128 

23/30 27133 23129 

21/27 24/31 24/30 

B 

CETISTM v1.8.7.16 

Report Date: 

Test Code: 

19 Jun-17 18:42 {p 2 of 2) 

170360a 115-3314-3576 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Rep6 

0.5313 

0.8571 

0.7931 <PftL__Uf-fli ~ A.LE'~ 
0.6667 

er..lr('. \)tit~ Ii-
0.5938 

~~ 
0.8125 

0.8 

0.6667 

0.8667 

Rep 6 

17/32 

24/28 

23/29 

20130 

19132 

26/32 

24/30 

20130 

26/30 

Analyst: ;µ.... QA:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-17 18:42 (p 1 of 2) 

170360a 15-3314-3576 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 01-2662-6442 
19 Jun-17 18:30 

Batch ID: 14-5381-5617 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

Control 14-4223-0458 

©FR UFR1 07-7992-0354 

&3H~ER2 17-6282-4703 

FR_FRCP1 15-7680-7072 

GH_FR1 21-3363-5154 

GH_ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM.,:MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-67 40 

Sample Code Material Type 

Control control 

{!)FR_UFR1 Water Sample 

\!)GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH...;ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

Control ®FR UFR1 
Control 0GH~ER2 
Control FR_FRCP1 
Control GH_FR1 
Control GH_ERC 
Control EV_HC1 
Control EV_MC2 
Control CM_MC2 
Control LC_LCDSSLCC 

Data Summary 

Sample Code NR 

Control Negative Contr 122 
@FR_UFR1 107 
(i)GH_ER2 126 

FR_FRCP1 105 
GH_FR1 120 
GH:_ERC 86 
EV_HC1 125 
EV~MC2 133 
CM_MC2 114 
LC_LCDSSLCC 115 

000-469-187-2 

Endpoint: Proportion Normal CETIS Version: CETISv1 .8.7 
STP 2x2 Contingency Tables Official Results: 

Test Type: Survival-Development Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Trout Lodge Fish Farm Age: 

Sample Date Receive Date Sample Age Client Name Project 

10May-17 10May-17 19h Teck Coal 

09 May-1712:08 10 May-17 09:45 31h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-1712:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 1 o May-17 09:45 34h (3.5 °C) 

09 May-1711:00 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

©~..ilfil i ~ GJt-ei..i. "'~ 
Ye~'\U!.- ~ ~~.l!.-

Sample Source Station Location Latitude Longitude 

Teck Coal Control 

Teck Coal FR_UFR1_QR_ 17042017 _N 

Teck Coal GH_ER2_WS_2017-05-09_N 

Teck Coal FR_FRCP1_QR_ 17042017 _N 

Teck Coal GH_FR1_WS_2017-05-09_N 

Teck Coal GH_ERC_ WS_2017-05-09_N 

Teck Coal EV _HC1_WS_2017-05-09_N 

Teck Coal EV_MC2_WS_2017-05-09_N 

Teck Coal CM_MC2_WS_20170509_N 

Teck Coal LC_LCDSSLCC _WS _2017-05-08 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

0.06339 0.4438 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

0.05368 0.4295 Exact Non-Significant Effect 
1 1.0000 Exact Non-Significant Effect 
7.607E-05 0.0007 Exact Significant Effect 
1 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
0.22 1.0000 Exact Non-Significant Effect 
0.2536 1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 

59 181 0.674 0.326 0.0% 
74 181 0.5912 0.4088 12.3% 
51 177 0.7119 0.2881 -5.61% 
74 179 0.5866 0.4134 12.97% 
57 177 0.678 0.322 -0.58% 
96 182 0.4725 0.5275 29.9% 
52 177 0.7062 0.2938 -4.77% ~ 48 181 0.7348 0.2652 -9.02% 
67 181 0.6298 0.3702 6.56% 

c~~fr1-66 181 0.6354 0.3646 5.74% 

CETISTM v1 .8.7.16 Analyst: 1h... QA: 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 01-2662-6442 Endpoint: Proportion Normal lvi).b1h-e-1} 
Analyzed: 19 Jun-17 18:30 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Detail t~\;~) 
Sample Code 

Control 

©fR UFR1 

©GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Rep 1 

0.625 

0.6667 

0.8966 

0.5667 

0.8333 

0.7 

0.8214 

0.9375 

0.7 

0.697 

Proportion Normal Binomials LV\fl\l!i\\'lii-".}) 

Sample Code Rep 1 

Control 20132 

(YFR_UFR1 20130 

GI GH_ER2 26/29 

FR_FRCP1 17/30 

GH_FR1 25/30 

GH_ERC 21/30 

EV_HC1 23/28 

EV_MC2 30/32 

CM_;MC2 21/30 

LC_LCDSSLCC 23/33 

Graphics 

o.s 

0 ~ ~ 0.7 

~ 1 
~ 0.5 

l O< 

~ 

000-469-187-2 

Rep 2 Rep 3 Rep 4 Rep 5 

0.7333 0.6129 0.5333 0.75 

0.6452 0.6 0.8 0.3214 

0.6 0.6452 0.8276 0.5667 

0.5484 0.4194 0.7667 0.5714 

0.5667 0.5667 0.8333 0.6667 

0.5484 0.1071 0.6333 0.2581 

0.6667 0.5769 0.8333 0.6452 

0.6774 0.7188 0.8214 0.5 

0.5862 0.4333 0.697 0.7586 

0.5 0.4444 0.7097 0.7333 

Rep 2 Rep 3 Rep4 Rep 5 

22/30 19/31 16/30 21/28 

20/31 18/30 24/30 9/28 

18/30 20/31 24/29 17/30 

17/31 13/31 23/30 16/28 

17/30 17/30 25/30 18/27 

17/31 3/28 19/30 8/31 

20/30 15/26 25/30 20/31 

21/31 23/32 23/28 14/28 

17/29 13/30 23/33 22/29 

15/30 12/27 22/31 22/30 

~I 

CETIS™ v1.8.7.16 

Report Date: 19 Jun-1718:42 (p 2 of 2) 

Test Code: 170360a 115-3314-3576 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Rep 6 

0.8 

0.5 

0.75 

0.6552 (!) V.(._V&f-1 ,;vc:/I M~l. , 
0.6 ~~lt..-~\qs ~11.,. 
0.5625 

~~~ 
0.6875 

0.7333 

0.6 

0.7 

Rep 6 

24/30 

16/32 

21/28 

19/29 

18/30 

18/32 

22/32 

22/30 

\ 18/30 

21/30 

Analyst: \C. QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 04-1140-6099 
Analyzed: 19 Jun-17 18:37 

Batch ID: 14-5381-5617 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

@FR_UFR1 07-7992-0354 

(9GH_ER2 17-6282-4703 

FR_FRCP1 15-7680-7072 

GH_fR1 21-3363-5154 

GH_ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-67 40 

Sample Code Material Type 
@)FR UFR1 Water Sample 

<9GH~ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM.:_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 
©FR_UFR1 (93H_ER2 

FR_UFR1 FR_FRCP1 
FR_UFR1 GH_FR1 
FR_UFR1 GH_ERC 
FR_UFR1 EV_HC1 
FR_UFR1 EV_MC2 
FR_UFR1 CM.:_MC2 
FR_UFR1 LC_LCDSSLCC 

Data Summary 

Sample Code NR 
®FR UFR1 Upstream Contr 107 
iYGH~ER2 126 

FR_FRCP1 105 
GH_FR1 120 
GH_ERC 86 
EV_HC1 125 
EV_MC2 133 
CM_MC2 114 
LC_LCDSSLCC 115 

000-469-187-2 

Endpoint: Proportion Normal lli\O\loi\i\-t'v)) 
Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source:. Trout Lodge Fish Farm 

Sample Date Receive Date Sample Age 

09 May-1712.:08 10 May-17 09:45 31h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 •q 
09 May-17 12:35 1 o May-17 09:45 31 h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-1711:00 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

Report Date: 

Test Code: 

19 Jun-17 18:42 (p 1 of 2) 

170360a 15-3314-3576 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
·Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

©w-\J\'fil-1-. ~ CA.\\-~ 
~" \Ws (\&!\'to~\s \f\.. 

~i.lfilit 



CETIS Analytical Report Report Date: 19 Jun-17 18:42 (p 2 of 2) 

Test Code: 170360a 15-3314-3576 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: . 04-1140-6099 Endpoint: Proportion Normal CETIS Version: CET!Sv1.8.7 

19 Jun-17 18:37 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 

\YFR_UFR1 0.6667 0.6452 0.6 0.8 0.3214 0.5 

©GH_ER2 0.8966 0.6 0.6452 0.8276 0.5667 0.75 

FR_FRCP1 0.5667 0.5484 0.4194 0.7667 0.5714 0.6552 

GH_FR1 0.8333 0.5667 0.5667 0.8333 0.6667 0.6 

GH_ERC 0.7 0.5484 0.1071 0.6333 0.2581 0.5625 ~ v.. tti- -"" C\.\i.. GtL. {i.(rf. 

EV_HC1 0.8214 0.6667 0.5769 0.8333 0.6452 0.6875 
ire(wev.ct l~ 

EV_MC2 0.9375 0.6774 0.7188 0.8214 0.5 0.7333 

CM_MC2 0.7 0.5862 0.4333 0.697 0.7586 0.6 

LC_LCDSSLCC 0.697 0.5 0.4444 0.7097 0.7333 0.7 

Proportion Normal Binomials lM~~li~) 
Sample C.ode Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 

(l)FR_UFR1 20/30 20/31 18/30 24/30 9/28 16/32 

(YGH_ER2 26/29 18/30 20/31 24/29 17/30 21/28 

FR_FRCP1 17/30 17/31 13/31 23/30 16/28 19/29 

GH_FR1 25/30 17/30 17/30 25/30 18/27 18/30 

GH_ERC 21/30 17/31 3/28 19/30 8/31 18/32 

EV_HC1 23/28 20/30 15/26 25/30 20/31 22/32 

EV_MC2 30/32 21/31 23/32 23/28 14/28 22/30 

CM_MC2 21/30 17/29 13/30 23/33 22/29 18/30 

LC_LCDSSLCC 23/33 15/30 12/27 22/31 22/30 21/30 

Graphics '-
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CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-17 18:43 (p 1 of 2) 

170360a 115-3314-3576 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 12-07 43-2940 

Analyzed: 19 Jun-17 18:41 

Batch ID: 14-5381-5617 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

('.i) FR_UFR1 07-7992-0354 

l'.S)GH_ER2 17-6282-4703 

FR_FRCP1 15-7680-7072 

GH_FR1 21-3363-5154 

GH-'ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-67 40 

Sample Code Material Type 

{j) FR UFR1 Water Sample 

'(YGH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 

(YGH_ER2 (9FR_UFR1 
GH_ER2 FR_FRCP1 
GH_ER2 GH_FR1 
GH_ER2 GH_ERC 
GH_ER2 EV_HC1 

GH_ER2 EV_MC2 
GH_ER2 CM_MC2 
GH_ER2 LC_LCDSSLCC 

Data Summary 

Sample Code NR 

C9FR_UFR1 107 
@ GH_ER2 Receiving Wale 126 

FR_FRCP1 105 
GH_FR1 120 
GH_ERC 86 
EV_HC1 125 
EV...:MC2 133 
CM_MC2 114 
LC_LCDSSLCC 115 

000-469-187-2 

Endpoint: Proportion Normal l>A'*l\i~) 
Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Trout Lodge Fish Farm 

Sample Date Receive Date Sample Age 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 09 May-1712:08 10 May-17 09:45 31h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-1714:02 10 May-17 09:45 29h (6 °C) 

09 May-1712:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-1711:00 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

\i)~\Jt"~i. rJ.Nel\ LAH-~ i;;."'2-

re\e{~ ~· 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_QR_ 17042017 _N 

Teck Coal GH_ER2_WS_2017-05-09_N 

Teck Coal FR_FRCP1_QR_17042017 _N 

Teck Coal GH_FR1_WS_2017-05-09_N 

Teck Coal GH_ERC_WS_2017-05-09_N 

Teck Coal EV_HC1_WS_2017-05-09_N 

Teck Coal EV _MC2_WS_2017-05-09_N 

Teck Coal CM_MC2_WS_20170509_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-08 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

0.01107 0.0664 Exact Non-Significant Effect 
0.008925 0.0625 Exact Non-Significant Effect 

0.282 0.8459 Exact Non-Significant Effect 
2.969E-06 <0.0001 Exact Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect . 
0.06187 0.3093 Exact Non-Significant Effect 

0.07622 0.3049 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 

74 181 0.5912 0.4088 16.96% 
51 177 0.7119 0.2881 0.0% 
74 179 0.5866 0.4134 17.6% 
57 177 0.678 0.322 4.76% 
96 182 0.4725 0.5275 33.62% 
52 177 0.7062 0.2938 0.79% 
48 181 0.7348 0.2652 -3.22% 
67 181 0.6298 0.3702 11.52% 
66 181 0.6354 0.3646 10.75% 

~ 
~;t=tfr1 

CETIS™ v1.8.7.16 Analyst: k. QA: 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 12-0743-2940 
Analyzed: 19 Jun-17 18:41 

Proportion Normal Detail 

Sample Code 

(l)FR_UFR1 

<!J GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Proportion Normal Binomials 

Sample Code 

(J/FR_UFR1 

(9GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 
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000-469-187-2 

Endpoint: Proportion Normal 

Analysis: STP 2x2 Contingency Tables 

Rep 1 Rep2 Rep 3 Rep4 Rep5 

0.6667 0.6452 0.6 0.8 0.3214 

0.8966 0.6 0.6452 0.8276 0.5667 

0.5667 0.5484 0.4194 0.7667 0.5714 

0.8333 0.5667 0.5667 0.8333 0.6667 

0.7 0.5484 0.1071 0.6333 0.2581 

0.8214 0.6667 0.5769 0.8333 . 0.6452 

0.9375 0.6774 0.7188 0.8214 0.5 

0.7 0.5862 0.4333 0.697 0.7586 

0.697 0.5 0.4444 0.7097 0.7333 

Rep 1 Rep2 Rep3 Rep4 Rep5 

20/30 20/31 18/30 24/30 9/28 

26/29 18/30 20/31 24/29 17/30 

17/30 17/31 13/31 23/30 16/28 

25/30 17/30 17130 25/30 18/27 

21/30 17/31 3/28 19/30 8/31 

23/28 20/30 15/26 25/30 20/31 

30/32 21/31 23/32 23/28 14/28 

21/30 17/29 13/30 23/33 22129 

23/33 15/30 12127 22/31 22/30 

n 
~ 

D 
LJ 

~ ~ ~ " 0 

•' ;i ~· ~ 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

19 Jun-1718:43 (p 2 of 2) 

170360a [ 15-3314-3576 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Rep6 

0.5 

0.75 

0.6552 

0.6 
II._ 

0.5625 
j(j)W_v.W:t v.MA G:H .. er2-"-

0.6875 out ve(-er"N:t. r-~ · 
0.7333 

0.6 

0.7 

Rep6 

16/32 

21/28 

19/29 

18/30 

18/32 

22/32 

22/30 

18/30 

21/30 

Analyst: IA... QA: __ _ 



CETIS Summary Report 

Batch ID: 

Start Date: 

19-4340-2590 

10 May-17 19:05 

Ending Date: 09 Jun-1712:00 

Duration: 29d 17h 

Sample Code 

Control 

\l)FR_UFR1 

(9GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sample Code 

Control 

i9FR_UFR1 

<l/GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sample ID 

14-4223-0458 

07-7992-0354 

17-6282-4703 

15-7680-7072 

21-3363-5154 

09-4944-8724 

02-7836-5969 

06-3101-2560 

02-3928-3608 

09-5833-67 40 

Material Type 

control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Report Date: 

Test Code: 

21 Jun-17 16:42 (p 1 of 2) 

170360b 06-6811-5570 

Nautilus Environmental 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Trout Lodge Fish Farm Age: 

Sample Date Receive Date Sample Age Client Name Project 

10 May-17 10 May-17 19h Teck Co;al 

09 May-17 12:08 10 May-17 09:45 31h {4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h {6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 'C) 

09 May-17 10:00 10 May-17 09:45 33h (9 'C) 

09 May-17 14:02 10 May-17 09:45 29h (6 'C) 

09 May-1712:35 10 May-17 09:45 31h {6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 'C) 

09 May-17 11 :00 10 May-17 09:45 32h (7 .5 'C) 

09 May-17 10 May-17 09:45 43h (5.5 'C) 

~-\.\'f'?-1. w.NA ~l. (}JN

~~ \:\~~ 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Control 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR1_WS_2017-05-09_N 

GH_ERC_WS_2017-05-09_N 

EV_HC1_WS_2017-05-09_N 

EV_MC2_WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC_LCDSSLCC _ WS_2017-05-08 

Latitude Longitude 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
Control 

@ FR_UFR1 

\l:iGH~ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Mean qtyGWeight-mg Summary 

Sample ~e Count 

Control 6 
I@ FR UFR1 6 

@GH~ER2 6 
FR_FRCP1 

GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

000-469-187-1 

6 
6 
6 
6 
6 
6 
6 

17.41 
19.23 
17.91 
18.8 
20.38 
20.04 
18.49 
19.07 
18.48 

18.62 

Mean 

72.13 

80.3 
78.05 

81.15 
91.74 
88.67 
82.78 
86.1 
84.32 
90.47 

16.88 17.94 16.67 
18.44 20.03 18.29 
17.45 
18.1 
19.53 
19.18 
17.57 
18.19 
17.51 

17.56 

18.37 
19.5 
21.23 

20.9 
19.4 
19.95 

19.44 
19.68 

17.35 
18 
19.25 

18.5 
17.57 
17.76 

16.98 

17.12 

95% LCL 95% UCL Min 

65.8 78.47 66.15 
73.23 87.38 72.5 
73.83 

73.66 
86.02 
80.16 
73.88 
78.5 

'76.96 

82.81 

82.27 

88.63 
97.46 
97.17 
91.68 
93.7 
91.67 
98.13 

71.25 

81.58 
77.5 
76.19 
75.19 

75.65 
77.62 

CETISTM v1 .8.7.16 

18.09 
20.18 
18.55 
19.73 
21.02 

20.81 
19.9 
20.21 

19.48 

19.69 

Max 

80.74 
91.18 
84.44 

87.5 
97.78 
99.47 
98.46 
95.6 
92.73 
100 

0.2043 
0.3092 
0.1808 
0.272 
0.3298 
0.335 
0.3567 
0.3417 
0.3767 

0.4128 

Std Err 

2.465 
2.753 

1.641 
2.911 

2.227 
3.308 
3.462 
2.957 
2.861 
2.98 

0.5004 
0.7573 
0.4428 
0.6663 
0.808 
0.8205 
0.8738 
0.837 

0.9227 
1.011 

Std Dev 

6.037 

6.744 

4.02 
7.13 

5.454 
8.103 
8.48 
7.244 

7.009 
7.299 

2.87% 
3.94% 
2.47% 
3.55% 
3.96% 
4.09% 
4.73% 
4.39% 

4.99% 

5.43% 

CV% 

8.37% 
8.4% 

5.15% 
8.79% 

0.0% 
-10.47% 
-2.87% 
-7.97% 
-17.06% 
-15.13% 

-6.18% 
-9.54% 

-6.12% 

-6.96% 

%Effect 

0.0% 
-11.33% 

-8.21% 
-12.49% 

5.95% -27.18% 
9.14% -22.92% 
10.24% -14.76% 
8.41% -19.36% 
8.31% -16.89% 

8.07% -25.42% 

Analyst:_\h..._~ __ 

~ 
~?':1-/t} 
QA:. __ _ 



CETIS Summary Report Report Date: 21 Jun-17 16:42 (p 2 of 2) 

Test Code: 170360b I 06-6811-5570 

Salmonid Embryo-Alevin-~urvival Development and Growth Test Nautilus Environmental 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep5 Rep6 
Control 17.36 17.29 17.21 16.67 17.84 18.09 

(.9FR_UFR1 18.75 19.05 18.29 19.02 20.11 20.18 

(93H_ER2 17.69 18.55 18.21 18.06 17.6 17.35 

FR_FRCP1 18.64 19.45 19.73 18.67 18 18.3 

GH_FR1 21.02 20.92 19.45 20.69 20.95 19.25 

GH_ERC 19.98 20.08 18.5 20.81 20.63 20.26 
f'.9~'1,_~1-~ Wt-~t... 

EV_HC1 17.78 18.86 18 18.81 17.57 19.9 
~ \(€.~~-' EV_MC2 19 19.46 19.4 17.76 20.21 18.6 

CM_MC2 18 19.48 16.98 18.43 18.61 19.35 

LC_LCDSSLCC 17.73 18.73 17.12 19.52 19.69 18.94 

Mean r¥twE1ight-mg Detail 

Sample~~e . Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 
Control 77.6 66.15 69.17 72.78 66.36 80.74 

@FR UFR1 72.5 80.91 82.38 73.75 81. 11 91.18 

(9 GH_ER2 84.44 80 76.67 78.46 72.5 76.25 

FR_FRCP1 82.22 87.5 86.92 73.33 71.25 85.65 

GH_FR1 94.4 97.78 81.58 93.08 92.11 91.5 

GH_ERC 82.86 85.56 77.5 92.86 93.75 99.47 

EV_HC1 ·77.2 84.55 76.82 83.46 76.19 98.46 

EV_MC2 82.26 89.17 95.6 75.19 83.57 90.83 

CM_MC2 84.35 92.73 75.65 81.11 79.57 92.5 

LC_LCDSSLCC 91.54 89.5 77.62 90.83 93.33 100 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:_· _iA... __ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

21 Jun-17 16:42 (p 1 of 2). 

170360b l 06-6811-5570 

Salmonid Embryo-Alevin-if~survival Development and Growth Test Nautilus Environmental 

Analysis ID: 09-5754-1814 

Analyzed: 21 Jun-17 16:37 

Batch ID: 19-4340-2590 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code 

Control 

®FFUJFR1 

(!)GH_ER2 

FR_FRCP1 

GH__FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sample Code 

Control 

0FR_UFR1 

(9GH_ER2 

FR_FRCP1 

GH__FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Data Transform 

Untransformed 

Sample ID 

14-4223-0458 

07-7992-0354 

17-6282-4703 

15-7680-7072 

21-3363-5154 

09-4944-8724 

02-7836-5969 

06-3101-2560 

02-3928-3608 

09-5833-67 40 

Material Type 

control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Control ~FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

6}3H_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sum Squares 

43.47106 

Distributional Tests 

Attribute Test 

Endpoint: Length-mm CETIS Version: CETISv1 .8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Type: Survival-Development-Growth Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Trout Lodge Fish Farm Age: 

Sample Date Receive Date Sample Age Client Name Project 

10 May-17 10 May-17 19h Teck Coal 

09 May-17 12:08 10 May-17 09:45 31h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-17 12:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-1711:00 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

CD 'ffi_ \11.'ttt. "'uvJ... '*l-8\l-L- ~~ 
ve~Q,~. 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coat 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-4.034 2.488 
-1.106 2.488 

-3.072 2.488 
-6.572 2.488 

-5.827 2.488 

-2.382 2.488 

-3.677 2.488 

-2.356 2.488 

-2.681 2.488 

Mean Square 

4.830118 

Station Location Latitude 

Control 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_ WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR 1_WS_2017-05-09_N 

GH_ERC_WS_2017-o5:09_N 

EV_HC1_WS_2017-05-09_N 

EV _MC2_WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC_LCDSSLCC_WS_2017-05-08 

Seed 

NA 

MSD OF P-Value 

1.124 10 1.0000 
1.124 10 0.9958 

1.124 10 1.0000 
1.124 10 1.0000 

1.124 10 1.0000 

1.124 10 1.0000 

1.124 10 1.0000 

1.124 10 1.0000 

1.124 10 1.0000 

OF F Stat 

9 7.883 

PMSD 

6.46% 

P-Type 

CDF 

CDF 
CDF 

CDF 

CDF 

CDF 
CDF 

GDF 

CDF 

P-Value 

<0.0001 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Effect 

Decision(a:5%) 

Significant Effect 

Test Stat Critical P-Value Decision(a:1%) 

Longitude 

Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 
4.99 21.67 0.8352 Equal Variances 
0.9771 0.9459 0.3184 Normal Distribution 

000-469-187-1 CETISTM v1.8.7.16 
\,!\_ 

Anaiyst:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-efry Survival Development and Growth Test 

Analysis ID: 09-5754-1814 Endpoint: Length-mm 

Analyzed: 21 Jun-17 .16:37 Analysis: Parametric-Control vs Treatments 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

Control 6 17.41 16.88 17.94 17.33 

ll!)FR_UFR1 6 19.23 18.44 20.03 19.03 

{j)GH ER2 6 17.91 17.45 18.37 17.88 
FR_FRCP1 6 18.8 18.1 19.5 18.65 
GH_FR1 6 20.38 19.53 21.23 20.81 

GH_ERC 6 20.04 19.18 20.9 20.17 

EV_HC1 6 18.49 17.57 19.4 18.4 
EV_MC2 6 19.07 18.19 19.95 19.2 
CM_MC2 6 18.48 17.51 19.44 18.52 
LC_LCDSSLCC 6 18.62 17.56 19.68 18.83 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps 

Control 17.36 17.29 17.21 16.67 17.84 

©rn_UFR1 18.75 19.05 18.29 19.02 20.11 

©GH_ER2 17.69 18.55 18.21 18.06 17.6 

FR_FRCP1 18.64 19.45 19.73 18.67 18 

GH_FR1 21.02 20.92 19.45 20.69 20.95 

GH_ERC 19.98 20.08 18.5 20.81 20.63 

EV_HC1 17.78 18.86 18 18.81 17.57 

EV_MC2 19 19.46 19.4 17.76 20.21 

CM_MC2 18 19.48 16.98 18.43 18.61 

LC_LCDSSLCC 17.73 18.73 17.12 19.52 19.69 
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000-469-187-1 CETISTM v1.8.7.16 

Report Date: 

Test Code: 

21 Jun-17 16:42 (p 2 of 2) 

170360b I 06-6811-5570 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Min Max Std Err CV% %Effect 

16.67 18.09 0.2043 2.87% 0.0% 

18.29 20.18 0.3092 3.94% -10.47% 

17.35 18.55 0.1808 2.47% -2.87% 

18 19.73 0.272 . 3.55% -7.97% 

19.25 21.02 0.3298 3.96% -17.06% 

18.5 20.81 0.335 4.09% -15.13% 

17.57 19.9 0.3567 4.73% -6.18% 

17.76 20.21 0.3417 4.39% -9.54% 

16.98 19.48 0.3767 4.99% -6.12% 

17.12 19.69 0.4128 5.43% -6.96% 

Rep 6 

18.09 

20.18 

17.35 c9 ~-u~ii cl.M?'\ Wt....-81'.-L 
18.3 

~ ~~ ~\'\e...) 
19.25 

20.26 

19.9 

18.6 

19.35 

18.94 

• 

•• • • 
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CETIS Analytical Report Report Date: 

Test Code: 

21 Jun-17 16:43 (p 1 of 2) 

170360b I 06-6811-5570 

Salmonid Embryo-Alevin-Fft Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 18-2888-9743 
Analyzed: 21 Jun-17 16:38 

Batch ID: 19-4340-2590 

Start Date: 10 May-1719:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

(3)FR_UFR1 07-7992-0354 

@GH_ER2 17-6282-4703 

FR_FRCP1 15-7680-7072 

GH_FR1 21-3363-5154 

GH_ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-6740 

Endpoint: Length-mm 
Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Trout Lodge Fish Farm 

Sample Date Receive Date Sample Age 

09 May-1712:08 10 May-17 09:45 31h (4.5 °C) 

09 May-1712:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 1 o May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-1712:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-17 11 :OO 10 May-17 09:45 32h (7 .5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

© \:(l..~1.1..~:t- M l\ri..~"Z- P''f. 

re~~ sf.ks 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

@FR_UFR1 Water Sample 

©GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

(i/ FR_UFR1 <l}3H_ER2 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Sum Squares 

29.78114 

29.38599 
59.16713 

Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp . Trials 

C>T NA 

Test Stat Critical 

2.836 2.458 
0.9324 2.458 
-2.458 2.458 

-1.736 2.458 

1.6 2.458 
0.3465 2.458 
1.625 2.458 
1.311 2.458 

Mean Square 

3.722642 

0.6530221 

Test Stat 
Variances Bartlett Equality of Variance 3.487 
Distribution Shapiro-Wilk W Normality 0.9733 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR1_WS_2017-05-09_N 

GH_ERC_WS_2017-05-09_N 

EV _HC1_WS_2017-05-09_N 

EV _MC2_WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC_LCDSSLCC~WS_2017-05-08 

Seed PMSD Test Result 

NA 5.96% 

MSD DF P-Value P-Type Decision(a:5%) 

1.147 10 0.0208 CDF Significant Effect 
1.147 10 0.5346 CDF Non-Significant Effect 
1.147 10 1.0000 CDF Non-Significant Effect 
1.147 10 0.9995 GDF Non-Significant Effect 
1.147 10 0.2428 CDF Non-Significant Effect 
1.147 10 0.7871 CDF Non-Significant Effect 
1.147 10 0.2339 CDF Non-Significant Effect 
1.147 10 0.3588 CDF Non-Significant Effect 

OF F Stat P-Va!ue Decision{a:5%) 

8 5.701 <0.0001 Significant Effect 
45 

53 

Critical P-Value Decision(a:1%) 

20.09 0.9002 Equal Variances 
0.9407 0.2696 Normal Distribution 

CETIS™ v1.8.7.16 Analyst:. __ _ QA: __ _ 



CETIS Analytical Report Report Date: 21 Jun-17 16:43 (p 2 of 2) 

Test Code: 170360b I 06-6811-5570 

Salmon id Embryo-Alevin-F)Y Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 18-2888-97 43 Endpoint: Length-mm CETIS Version: CETISv1 .8.7 
Analyzed: 21 Jun-17 16:38 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

&R_UFR1 6 19.23 18.44 20.03 19.03 18.29 20.18 0.3092 3.94% 0.0% 
(9GH_ER2 6 17.91 17.45 18.37 17.88 17.35 18.55 0.1808 2.47% 6.88% 

FR_FRCP1 6 18.8 18.1 19.5 18.65 18 19.73 0.272 3.55% 2.26% 
GH_FR1 6 20.38 19.53 21.23 20.81 19.25 21.02 0.3298 3.96% -5.96% 
GH_ERC 6 20.04 19.18 20.9 20.17 18.5 20.81 0.335 4.09% -4.21 % 
EV_HC1 6 18.49 17.57 19.4 18.4 17.57 19.9 0.3567 4.73% 3.88% 
EV_MC2 6 19.07 18.19 19.95 19.2 17.76 20.21 0.3417 4.39% 0.84% 
CM_MC2 6 18.48 17.51 19.44 18.52 16.98 19.48 0.3767 4.99% 3.94% 
LC_LCDSSLCC 6 18.62 17.56 19.68 18.83 17.12 19.69 0.4128 5.43% 3.18% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep5 Rep 6 

©FR_UFR1 18.75 19.05 18.29 19.02 20.11 20.18 

G)GH_ER2 17.69 18.55 18.21 18.06 17.6 17.35 

FR_FRCP1 18.64 19.45 19.73 18.67 18 18.3 ® 'Fl2...U ~1--~ .f..K.-~Z.. tJH(. 

GH_FR1 21.02 20.92 19.45 20.69 20.95 19.25 ~~r\¥1 
GH_ERC 19.98 20.08 18.5 20.81 20.63 20.26 
EV_HC1 17.78 18.86 18 18.81 17.57 19.9 

EV_MC2 19 19.46 19.4 17.76 20.21 18.6 
CM_MC2 18 19.48 16.98 18.43 18.61 19.35 

LC_LCDSSLCC 17.73 18.73 17.12 19.52 19.69 18.94 
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. CETIS Analytical Report Report Date: 

Test Code: 

21 Jun-17 16:43 (p 1 of 2) 

170360b I 06-6811-5570 

Salmonid Embryo-Alevin-Fh Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 10-3113-0871 
Analyzed: 21 Jun-17 16:41 

Batch ID: 19-4340-2590 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

'tDFR_UFR1 07-7992-0354 

(YGH_ER2 17-6282-4 703 

FR_FRCP1 15-7680-7072 

GH_FR1 21-3363-5154 

GH_ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC . 09-5833-67 40 

Endpoint: Length-mm 
Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Trout Lodge Fish Farm 

Sample Date Receive Date Sample Age 

09 May-1712:08 10 May-17 09:45 31h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-17 12:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-1711:00 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

~ B?.-"-~1.. ~\ fut._$!.. o.«'.'. 

te\eteM.U.. ~W-,) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

((\)FR_UFR1 Water Sample 

(DGH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

\'.:!) GH_ER2 ~R_UFR1 

ANOVATable 

FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 

EV_MC2 
CM_MC2. 

LC_LCDSSLCC 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-2.836 2.458 
-1.904 2.458 
-5.294 2.458 
-4.573 2.458 
-1.236 2.458 
-2.49 2.458 
-1.211 2.458 
-1.525 2.458 

Source Sum Squares Mean Square 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-1 

29.78114 

29.38599 
59.16713 

Test 

3.722642 

0.6530221 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

3.487 
0.9733 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR1_WS_2017-05-09_N 

GH_ERC_WS_2017-05-09_N 

EV_HC1_WS_2017-05-09_N 

EV_MC2_WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC_LCDSSLCC_WS_2017-05-08 

Seed PMSD Test Result 

NA 6.4% 

MSD DF P-Value P-Type Decision(a:5%) 

1.147 10 1.0000 GDF Non-Significant Effect 
1.147 10 0.9997 GDF Non-Significant Effect 
1.147 10 1.0000 GDF Non-Significant Effect 
1.147 10 1.0000 GDF Non-Significant Effect 
1.147 10 0.9967 CDF Non-Significant Effect 
1.147 10 .1.0000 CDF Non-Significant Effect 
1.147 10 0.9964 GDF Non-Significant Effect 
1.147 10 0.9989 GDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

8 5.701 <0.0001 Significant Effect 
45 

53 

Critical P-Value Decision(a:1%) 
20.09 0.9002 Equal Variances 
0.9407 0.2696 Normal Distribution 

CETIS™ v1.8.7.16 Analyst: 'l-.. QA: __ _ 



CETIS Analytical Report Report Date: 21 Jun-17 16:43 (p 2 of 2) 

Test Code: 170360b I 06-6811-5570 

Salmonid Embryo-Alevin-Ff; Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 10-3113-0871 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

21 Jun-17 16:41 Parametric-Control vs Treatments Official Results: Yes 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

'6>FR_UFR1 6 19.23 18.44 20.03 19.03 18.29 20.18 0.3092 3.94% 0.0% 

©GH_ER2 6 17.91 17.45 18.37 17.88 17.35 18.55 0.1808 2.47% 6.88% 

FR_FRCP1 6 18.8 18.1 19.5 18.65 18 19.73 0.272 3.55% 2.26% 

GHJR1 6 20.38 19.53 21.23 20.81 19.25 21.02 0.3298 3.96% -5.96% 

GH_ERC 6 20.04 19.18 20.9 20.17 18.5 20.81 0.335 4.09% -4.21% 

EV_HC1 6 18.49 17.57 19.4 18.4 17.57 19.9 0.3567 4.73% 3.88% 

EV_MC2 6 19.07 18.19 19.95 19.2 17.76 20.21 0.3417 4.39% 0.84% 

CM_MC2 6 18.48 17.51 19.44 18.52 16.98 19.48 .0.3767 4.99% 3.94% 

LC_LCDSSLCC 6 18.62 17.56 19.68 18.83 17.12 19.69 0.4128 5.43% 3.18% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 
\})FR UFR1 18.75 19 . .05 18.29 19.02 20.11 20.18 

~ GH~ER2 17.69 18.55 18.21 18.06 17.6 17.35 

FR_FRCP1 18.64 19.45 19.73 18.67 18 18.3 

GH_FR1 21.02 20.92 19.45 20.69 20.95 19.25 ('.)I ~-~i- ~~\{..~'Lowe. 
GH_ERC 19.98 20.08 18.5 20.81 20.63 20.26 re{e~Siw 
EV_HC1 17.78 18.86 18 18.81 17.57 19.9 

EV_MC2 19 19.46 19.4 17.76 20.21 18.6 

CM_MC2 18 19.48 16.98 18.43 18.61 19.35 

LC_LCOSSLCC 17.73 18.73 17.12 19.52 19:69 18.94 
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CETIS Analytical Report 
't.-. 

Report Date: 

Test Code: 

21 Jun-17 16:42 (p 1 of 2) 

170360b I 06-6811-5570 

Salmonid Embryo-Alevin-IJ'y Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 00-6856-6471 Endpoint: Mean qfy~eight-mg 
Analyzed: 21 Jun-17 16:37 Analysis: Parametri~ontrol vs Treatments 

Batch ID: 19-4340-2590 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

Control 14-4223-0458 

©FR_UFR1 07-7992-0354 

Q)GH_ER2 17-6282-4703 

FR_FRCP1 15-7680-7072 

GH_FR1 21-3363-5154 

GH_ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-6740 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Trout Lodge Fish Farm 

Sample Date Receive Date Sample Age 

10 May-17 10 May-17 19h 

09 May-17 12:08 10 May-17 09:45 31h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 ~ay-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-1712:35 10 May-17 09:45 31h (6.5 °C) 

09 Mayc17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-17 11 :oo 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

~\i\~1. ~ ~~t. 
fJW"'i- ~""· ve~vfil\U. 15\~ .. 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control control 

@FR_UFR1 Water Sample 

(DGH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH-'ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Control @ FR_UFR1 

ANOVATable 

@GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-2.062 2.488 
-1.494 2.488 
-2.274 2.488 
-4.947 2.488 
-4.172 2.488 
-2.686 2.488 
-3.525 2.488 
-3.074 2.488 
-4.627 2.488 

Control 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR1_WS_2017-05-09_N 

GH_ERC_WS_2017-05-09_N 

EV_HC1_WS_2017-05-09_N 

EV _MC2_WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC _LCDSSLCC_WS_2017-05-08 

Seed PMSD Test Result 

NA 13.7% 

MSD OF P-Value P-Type Decision(a:5%) 

9.86 10 0.9999 CDF Non-Significant Effect. 
9.86 10 0.9990 CDF Non-Significant Effect 
9.86 10 1.0000 CDF Non-Significant Effect 
9.86 10 1.0000 CDF Non-Significant Effect 
9.86 10 1.0000 CDF Non-Significant Effect 
9.86 10 1.0000 CDF Non-Significant Effect 
9.86 10 1.0000 CDF Non-Significant Effect 
9.86 10 1.0000 CDF Non-Significant Effect 
9.86 10 1.0000 CDF Non-Significant Effect 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 
Error 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-1 

1954.066 217.1185 

47.11304 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

9 

59 

Test Stat . Critical 

3.345 21.67 
0.9874 0.9459 

4.608 

P-Value 

0.9491 

0.7903 

CETISTM v1 .8.7.16 

0.0002 Significant Effect 

Decision( a: 1 % ) 

Equal Variances 
Normal Distribution 

~ Analyst: __ _ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-i=JY Survival Development and Growth Test 

Analysis ID: 00-6856-64 71 Endpoint: · ht-mg 

Analyzed: 21 Jun-17 16:37 Analysis: ontrol vs Treatments 

Mean Df¥~eight-mg Summary 

Sample ~e Count Mean 95% LCL 95% UCL Median 

Control 6 72.13 65.8 78.47 70.97 
(i) FR_UFR1 6 80.3 73.23 87.38 81.01 
\YGH_ER2 6 78.05 73.83 82.27 77.56 

FR_FRCP1 6 81.15 73.66 88.63 83.94 
GH_FR1 6 91.74 86.02 97.46 92.59 
GH_ERC 6 88.67 80.16 97.17 89.21 
EV_HC1 6 82.78 73.88 91.68 80.33 
EV_MC2 6 86.1 78.5 93.7 86.37 
CM_MC2 6 84.32 76.96 91.67 82.73 
LC_LCDSSLCC 6 90.47 82.81 98.13 91.19 

Mean ~Weight-mg Detail 
IM:.{ 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 

-< Control 77.6 66.15 69.17 72.78 66.36 

(!)FR_UFR1 72.5 80.91 82.38 73.75 . 81.11 

~GH_ER2 84.44 80 76.67 78.46 72.5 

FR_FRCP1 82.22 87.5 86.92 73.33 71.25 

GH_FR1 94.4 97.78 81.58 93.08 92.11 

GH_ERC 82.86 85.56 77.5 92.86 93.75 

EV_HC1 77.2 84.55 76.82 83.46 76.19 

EV_MC2 82.26 89.17 95.6 75.19 83.57 

CM_MC2 84.35 92.73 75.65 81.11 79.57 

LC_LCDSSLCC 91.54 89.5 77.62 90.83 93.33 
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Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

66.15 80.74 

72.5 91.18 

72.5 84.44 
71.25 87.5 
81.58 97.78 

77.5 99.47 

76.19 98.46 

75.19 95.6 
75.65 92.73 
77.62 100 

Rep6 

80.74 

91.18 

21 Jun-17 16:42 (p 2 of 2) 

170360b I 06-6811-5570 

Nautilus Environmental 

CETISv1.8.7 
Yes 

Std Err CV% %Effect 

2.465 8.37% 0.0% 
2;753 8.4% -11.33% 

1.641 5.15% -8.21% 

2.911 8.79% -12.49% 
2.227 5.95% -27.18% 

3.308 9.14% -22.92% 

3.462 10.24% -14.76% 

2.957 8.41% -19.36% 

2.861 8.31% -16.89% 
2.98 8.07% -25.42% 

76.25 (j) W-\A 'fil-1-~ ~ut'r€. 
85.65 ve~nll\f.L i°'*-5 
91.5 

99.47 

98.46 

90.83 

92.5 

100 

"' 

• 
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Analyst: ~ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

21Jun-1716:42 (p 1 of 2) 

170360b I 06-6811-5570 

Salmonid Embryo-Alevin-~ Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 10-9817-8550 Endpoint: Mean q;y::fi_~ight-mg 
Analyzed: 21 Jun-17 16:38 Analysis: Parametric-Control vs Treatments 

Batch ID: 19-4340-2590 

CETIS Version: CETISv1.8.7 
Official Results: Yes· 

Analyst: Kania Lywe 

Start Date: . · 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Duration: 29d 17h 

Sample Code Sample ID 

d>FR_UFR1 07-7992-0354 

(DGH_ER2 17-6282-4703 

FR_FRCP1 15-7680-7072 

GH_FR1 21-3363-5154 

GH_ERC 09-4944-8724 

EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-67 40 

Sample Code Material Type 

®FR_UFR1 Water Sample 

Q/GH-:ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

@ FR_UFR1 G'iGH_ER2 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Sum Squares 

1081.933 
2173.42 
3255.354 

Test 

Species: Oncorhynchus mykiss Brine: 

Source: Trout Lodge Fish Farm Age: 

Sample Date Receive Date Sample Age Client Name 

09 May-17 12:08 10 May-17 09:45 31 h (4.5 °C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 °C) 

09 May-1710:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-1712:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-17 11 :OO 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal FR_UFR1_QR_17042017_N 

Teck Coal GH_ER2_WS_2017-05-09_N 

Teck Coal FR_FRCP1_QR_ 17042017 _N 

Teck Coal GH_FR1_WS_2017-05-09_N 

Teck Coal GH_ERC_ WS_2017-05-09_N 

Teck Coal EV _HC1_WS_2017-05-09_N 

Teck Coal EV_MC2_WS_2017-05-09_N 

Teck Coal CM_MC2_WS_20170509_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-08 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 12.3% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

0.561 2.458 9.863 10 0.7037 GDF Non-Significant Effect 
-0.2099 2.458 9.863 10 0.9303 GDF Non-Significant Effect 
-2.85 2.458 9.863 10 1.0000 GDF Non-Significant Effect 
-2.084 2.458 9.863 10 0.9999 GDF Non-Significant Effect 
-0.6168 2.458 9.863 10 0.9158 GDF Non-Significant Effect 
-1.445 2.458 9.863 10 0.9984 GDF Non-Significant Effect 
-1 2.458 9.863 10 0.9925 GDF Non-Significant Effect 
-2.534 2.458 9.863 10 1.0000 GDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 
135.2417 8 2.8 0.0132 Significant Effect 
48.29823 45 

53 

Test Stat Critical P-Value Decision(a:1%) 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 
3.188 20.09 0.9220 Equal Variances 
0.987 0.9407 0.8201 Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: "ir,__. 

Project 

Longitude 
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CETIS Analytical Report Report Date: 

Test Code: 

21 Jun-17 16:42 (p 1 of 2) 

170360b I 06-6811-5570 

Salmonid Embryo-Alevin-Ffr~urvival Development and Growth Test Nautilus Environmental 

Analysis ID: .. 19-8624-5909 Endpoint: Mean ofVVV.eight-mg 

Analyzed: 21 Jun-17 16:41 Analysis: Param~t~ontrol vs Treatments 

Batch ID: 19-4340-2590 

Start Date: 10 May-17 19:05 

Ending Date: 09 Jun-17 12:00 

Duration: 29d 17h 

Sample Code Sample ID 

\il)FR_UFR1 07-7992-0354 

\3)GH_ER2 17-6282-4703 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Trout Lodge Fish Farm 

Sample Date Receive Date Sample Age 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

FR_FRCP1 

GH...;FR1 

GH_ERC 

15-7680-7072 

21-3363-5154 

09-4944-8724 

09 May-17 12:08 10 May-17 09:45 31h (4.5 "C) 

09 May-17 12:41 10 May-17 09:45 30h (6.5 °C) 

09 May-17 09:53 10 May-17 09:45 33h (6 "C) 

09 May-17 10:00 10 May-17 09:45 33h (9 °C) 

09 May-17 14:02 10 May-17 09:45 29h (6 °C) 

09 May-17 12:35 10 May-17 09:45 31h (6.5 °C) 

09 May-17 08:50 10 May-17 09:45 34h (3.5 °C) 

09 May-1711:00 10 May-17 09:45 32h (7.5 °C) 

09 May-17 10 May-17 09:45 43h (5.5 °C) 

(])ta._\,\ ~1- £'.'v-11\ ~K-bt'L p.!(_ 

Ye.\cv-e~S~ 
EV_HC1 02-7836-5969 

EV_MC2 06-3101-2560 

CM_MC2 02-3928-3608 

LC_LCDSSLCC 09-5833-67 40 

Sample Code Material Type 

(WR_UFR1 Water Sample 

\!)GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_:MC2 Water Sample 

LC_LCDSSLCC · Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

WGH_:ER2 (9FR UFR1 

ANOVA Table 

Source 

Between 

Error 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sum Squares 

1081.933 

Test 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD 

-0.561 2.458 9.863 
-0.7709 2.458 9.863 

-3.411 2.458 9.863 

-2.645 2.458 9.863 

-1.178 2.458 9.863 

-2.006 2.458 9.863 

-1.561 2.458 9.863 

-3.095 2.458 9.863 

Mean Square OF 

135.2417 8 

45 

53 

Test Stat Critical 

Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

3.188 20.09 

.0.987 0.9407 

Station Location Latitude 

FR_UFR1_QR_ 17042017 _N 

GH_ER2_WS_2017-05-09_N 

FR_FRCP1_QR_ 17042017 _N 

GH_FR1_WS_2017-05-09_N 

GH_ERC_WS_2017"05-09_N 

EV_HC1_WS_2017-05-09_N 

EV _MC2_ WS_2017-05-09_N 

CM_MC2_WS_20170509_N 

LC_LCDSSLCC_WS_2017-05-08 

PMSD Test Result 

12.6% 

DF P-Value P-Type Decision{a:5%) 

10 0.9717 CDF Non-Significant Effect 

10 0.9846 CDF Non-Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 0.9959 CDF Non-Significant Effect 

10 0.9998 CDF Non-Significant Effect 

10 0.9990 CDF Non-Significant Effect 

10 1.0000 CDF Non-Significant Effect 

F Stat P-Value Decision{a:5%) 

2.8 0.0132 Significant Effect 

P-Value Decisicm(a:1%) 

0.9220 Equal Variances 

0.8201 Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: 'h.... 

Longitude 

~ 
~t-1/rr 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-FfY'survival Development and Growth Test 

19-8624-5909 Analysis ID: Endpoint: Mean rfry Weight-mg 
Analysis: Parametri~introl vs Treatments Analyzed: 21Jun-1716:41 

Mean D~ight-mg Summary 

Sample Code Count 

(9FR_UFR1 6 

0GH_ER2 6 

FR_FRCP1 . 

GH_FR1 
GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Mean ~Weight-mg Detail 
1i!t"\'. 

Sample Code 

©FR_UFR1 

0GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 

,., 
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Rep 1 

72.5 

84.44 

82.22 

94.4 

82.86 

77.2 

82.26 

84.35 

91.54 

• rt ~ 

Mean 

80.3 

78.05 

81.15 

91.74 

88.67 

82.78 

86.1 

84.32 

90.47 

Rep2 

80.91 

80 

87.5 

97.78 

85.56 

84.55 

89.17 

92.73 

89.5 

g 

~· 

95% LCL 95%UCL Median 

73.23 87.38 81.01 

73.83 82.27 77.56 

73.66 88.63 83.94 

86.02 97.46 92.59 

80.16 97.17 89.21 

73.88 91.68 80.33 

78.5 93.7 86.37 

76.96 91.67 82.73 

82.81 98.13 91.19 

Rep 3 Rep4 Rep5 

82.38 73.75 81.11 

76.67 78.46 72.5 

86.92 73.33 71.25 

81.58 93.08 92.11 

77.5 92.86 93.75 

76.82 83.46 76.19 

95.6 75.19 83.57 

75.65 81.11 79.57 

77.62 90.83 93.33 
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Report Date: 

Test Code: 

21 Jun-1716:42 (p 2 of 2} 

170360b I 06-6811-5570 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Min Max Std Err CV% %Effect 

72.5 91.18 2.753 8.4% 0.0% 

72.5 84.44 1.641 5.15% 2.8% 

71.25 87.5 2.911 8.79% -1.05% 

81.58 97.78 2.227 5.95% -14.24% 

n.5 99.47 3.308 9.14% -10.41% 

76.19 98.46 3.462 10.24% -3.08% 

75.19 95.6 2.957 8.41% -7.22% 

75.65 92.73 2.861 8.31% -5.0% 

77.62 100 2.98 8.07% -12.66% 

Reps 

91.18 

76.25 
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Client: \ecJl _,,_........_ ___ _ 
Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
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Client: \eix.. _,_ ____ _ 
w.o.#: \:\-Q)~o Hardness and Alkalinity Datasheet · 

'• 

'·· '"' ! '" Alkalinity · . Hardn~ss ' - ., . 
"' • :. ,f '•', . ·' ' 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample . Date Volume HClJH2S04 HCUH2S04 Total Alkalinity VOiume- EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used 10' pH 4.2 (mg/LCaC03} (ml) Used (ml) (mg/L CaC03) Technician 
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Client: lee.~ ------
W.0.#: HoJLo Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
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Page I of 

Teck 
20170424-1248 

Province BC 
Country Canada 

Field 
Sam leID Sam le Location Date 

FR_FRCP1_Q_03042017_N 0 FR_FRCP1 ws 2017/04/24 

FR_UFRCQ_03042017_N FR_UFRI WS 2017/04/24 

Sampler's Name 

Sampler's Signature 

Province 

Country 

Report Format) Distribution 
Email l: Lee:WIJm@teck.com 

Email 2: 

Email 3: te~k<oal@eqtiiSonJine.c;oxn 

PO number 

t 

Mobile# 

Date/Time 

\ 

Excel PDF EDD 

x x 

\J 
I;;) ' 

!SI>. 
If' 

~ 
,s 

'5\0 



l'11ge l uf 1 

Teck 
COCID: 24TOX TURNAROUND TIME: RUSH: 

Facility Name Greenhills Operations Lab Name Nautilus Environmental EDD delivery: 

l------------P_roc:.je_c_t_M_a-cn_a"'ge..,.r+Le-ig"-h-S_tic_kn_e:-.y ___________________ -il---La_b_C-con_t_a_ct+K_ry_:_st_a_P_ear__,cy'----------ii-S.,.-it_e:_-'-1e_,ig"-h-.s-ti_ckn_ey@teck.com EQuIS: GHQ 
Email lelgh.stickney@teek.com Email Report Formal I Distribution 

Address PO Box 5000 Address 8664 Commence Court Yes PDF Yes Excel 

City Elkford 

Postal Code VOB lHO 

Phone Number 250 865 3274 

Sam leID Sam le Location 

GH_FR1_ WS_2017-04-24_N (!) GH_FRl 

GH_ERC_ WS_2017-04-24_N GH_ERC 

GH_ER2_ WS_2017-04-24_N GH_ER2 

Field 
Matrix 

ws 

ws 

ws 

For Emergency <l Day. ASAP or Weekend - Contact AL.Si 

!Province BC 

Country Canada 

Sampler's Signature 

Imperial Square Lake City Email I: leigh.stickney@teck.com 

City Burnaby 

Postal Code VSA 4N7 

Phone Number 

G=Grab #Of 
Cont. 

!Province BC Email 2: sean.beswick@teck.com 

!country Can 

1 #NA #NIA 

" " 
" " 



Teck 
COCID: I 20170424N 

Facility Name I Job# Elkview Operations 

Job Description SA Chronic Toxicity Sampling 

Project Manager Jeff Williams 

Email Jeff.Williams@teck.com 

Address RR#l HWY#3 

City Sparwood Province IBC 

Postal Code VlC4C3 Country ·I Canada 

"' -" l-250-425-8746 

-;;; 
-c 

~ ~ Jl ·c • g 'O " ;:g d-
~~ ] * .§ 

SamoleID Samnle Location "' tt! t, Q >--

EV HCl ws 2017-04-24_N {J) EV_HCl ws N 2017/04/24 f o: f o - - -

EV _MC2_WS_2017~04-24_N ~) EV_MC2 ws N 2017/04/24 
-· r2:00 

Total 

72h P.subcapitata P/F 7d C.dupia P/F 
30d rninbow ~rout early life stage P/F 

Rem.Jar (default) X Sampler's Name 
Prioritv (2-3 business davs) -50% surchanre 

Emernencv <1 Business Dav) - 100% surcharn:e Sampler's Sigm1ture 
For Emereencv <l Dav. ASAP or Weekend - Contact ALS 

Q c\etl)' 1 OS\ m.vl\e~ 1 oclo\.l,v\e.K />cF('V..__ h>iJJVJ pcv'i1t0lc~leJ 
@ clecv 1 o\1'J~v\-rY5 , .,dt:A.Vv'kY1

1 
d<-v\?k ~n>wvi ptvl-h'lt.AJ ;v-,e,J 

TURNAROUND TIME: RUSH: 

Lab Name Nautilus Environmt.."ntal Rf'flort Format I Distribution Excel PDF EDD 
Lab Contact Krysta Perney Email I: Jeff.Williams®leck.coin x x x 

Email krysta@nautilusenvironmental.ca Emai12: teckcoaJ=-Huisonline.com x 
Address 8664 Commerce Court Email3: James,Boldt@teck.com x x x 

Imperial Square, Lake City Email4: Cameron.Giiffinliilteck.cOm x x x 
Email5: Teck.lab.Results®sharenclnt.leck.com x x x 

City Burnaby Province BC PO number 475474 

Postal Code V5A 4N7 Cowitry Canada 
Phone Number 

SISIIE 

]'~ 
~o ii: s- rn 

0 --< 1l u ~u -" ii: ~ ? 
II 

1:i ~~ j u -~ .vmf 
~ 

0 e ~n _g u " c:J 0 ~~ o; 
rJ I!, "' b~ ~ " <');..::::: " 

c.. 

G 4 3 l '3,~ 
G 4 ;< 3 l 4,0 

_'h~ ~ 4o't:J 
8 Z' ~y ~ 

IU,,. .-: .//_ - R,. ,·.,_~,. f- / ~ '? ~ I I '."\ f/.\_ 
,_ a - ..<::~'\ 

~ 
00"'. J"J v -1 ' -/1/\..:....'VI ..,,,......-

' TtlV _ 7T /;;'Y, \f'/f'MACrlVI 0-fv: -, 

.,. 

;:Jesse vh1 
Mobile# 

~- \,\/~ Dateffime 4-pr.' I l- '-I, -Z.C7l7 



COC ID: 20160823-0823 

Turnaround Time: 
OTHER INFO 

Send Invoice To 

Address 

City 

State Postal Code +· -~~~~~~~~~ Country 

PhoneNum Task Code 

Shipping 

CC Hardcopy To 

CC HardcopyTo 

SAMPLE DETAILS ADDITIONAL INFORMATION 

g ~ ~ Lt. "' b "' ~~~~ .13 g ~ 
ii 

.13 E ·a b 
~ ii: E!! fi'h ~ il " "' "' :s .& ,:... "" = :;; = " = "' "11 <tl ~ 'C ::d' .• "" 

i:i: u !'! $ 
"d 

'C 'C "' ~- ~~! Sam JeID Matrix ,!. 00 <::>.:!! 
"' "' := 

CM_MC2_WS_20170424_N (j) ~ ' 
ws x x x Weekl 

[jJ c 

1 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Sample Receipt Conditions 

.. 5' YIN Y/N YIN 
YIN Y/N YIN 
YIN YIN YIN 

YIN YIN YIN 
····~ . .,~ ... 

. 1) 
~. 

.::: ti ... 
= "' 

.;,,: 

:e = .s 0 " c. ~ "' a 
15 -a -a ·~ Date/Time 412412017 2:00PM " a a !'"' " "' !'"' 

Sampler's Name Don Sacino/Bob Werner 

Sampler's Signature 

Mobile# 

"' "' 



l 

~ 

.\ 

5 

Teck 
COCID: I 20170424-0720 

Facility Name I Job# Line Creek Operation 

Project Manager Jay Jones 

Email jay.jones@teck.com 

Address Box 2003 

15km North Hwy 43 

City Sparwood 

Postal Code YOB 2GO 

Phone Number 250-425-6111 

Field 

SamoleID Sample Location Matrix 

LC_LCDSSLCC_ WS_2017-04-24_N LC_LCDSSLCC ws 
LC_LC5_ WS_2017-04-24_N LC_LC5 ws 
LC_FRDSDC_ WS_2017-04-25_N LC_FRDSDC ws 
LC_DCl_WS_2017-04-25_N LC_DCl ws 
LC_DCDS_WS_2017-04-25_N LC_DCDS ws 

SC\\'(\'(J\e desct\p\\ol\ 0 

f--~~~~~~~~~~~~__,~..,.-,-,---c~-.,~~R~e~g~u~la::.:.cr~ 
Priority (2-3 business days) - 50% s~ 

Emergency (1 Business Day) - 100% surcharge! 

For Emergency <l Day, ASAP or Weekend - Contact ALS I 

Province IBC 

Country I Canada 

0 
'?; 
"' " c ,_ 
"' ·~ 

"' :E 
"' " 0 

"O 
8 Time N 

"' ::i:: Date (24hr) 

N 24-Apr-17 15:20 

N 24-Apr-17 14:17 

N 24-Apr-17 12:49 

N 24-Apr-17 12:29 

N 24-Apr-17 10:38 

Sampler's Name 

Sampler's Signature 

Pugt' J of 

TURNAROUND TIME: 

Lab Name Nautilus Environmental Report Format I Distribution Excel PDF EDD 

Lab Contact Krysta Pearcy Email 1: jav.jones@teck.com x ·X 

Email Krysta@NautilusEnvironmental.ca Email 2: tim.chala@teck.com x x 
Address 8664 commerce Court Email 3: teckcoal@equisonline.com x ·x x 

Email 4: caitgood@teck.com 

City Burnaby Province BC 

Postal Code V5A 4N7 Country Canada PO number 432106 
Phone Number 604-420-8773 

;<Jc; !lf2'.'~~~rr.X:$JS1REQ:\1E8t81). '··· 
1.··. 

···.· 

.· 

"' c "' c .... ·;:: ;::: "' ~ 
;::: 

"' 8 " "' 0 ,,,. "' u c ... .. 0 Z! c 0 Z! c "il Q 

] Z! > Z! 0 

·- "' " "' "' ·a ~ !:: f ~ :a ,,,. "' - "' "C ,,,. "' "' " ]~ ·~ "·- ·;:: -~ '£: 
" 

u ... ... u 
" :s ..c"' 0 "' ""'"' ..c :s . :>"' c "' .... "' :> c "' 

~ 
:> ~ § ·- c 8 c "' :> ·- OJ) .r "C 8 0 0 ~ "C "" G=Grab 

;:~ 
u i.. '.+: ~ ·.g O'+:l u ... -

..c :> "C ,§ ..c "C"' 
"C =oil C=Como N :"-;: "'O::: "' "C .... .... "C .... "C .... "C .... .... "" := 

G x x x x x x x .t)o Q 
G 5 :t. x x x x 11,.Q 
G 5J<l § x x x x 3.5"' 
G 5'12 x x x x .3, 0 
G 5 l'l1c ~ x x x x ?, • $ 

I -~ ,i.--, -
~ 

11- .....i- liJ ~ ~ '-.n \. ('\ 

Pi} rb; ~ J\ 1 \~' '9 Q a 
!....!.:' !..!..~ I 1~ 1..£:: ~ I~~ - -

- I , v '-....J 
I A 

Tyler Phillips Mobile# (250) 919-0965 

Date/Time April 24, 2017 



Teck 



Teck 
24TOX 

Sampler's Name 

Sampler's Signature 



COC ID: 20!60ll2J-0Rl3 of I 

Turnaround Time: 

r------------·-~--S-A_M_l_'l-.. I.-: _O_li:_T_A_J_L_S __ ~--~--------r--------------·--A-N-Al~Y;S;;IS;-;' ;;;:;;:;-;;~;;;;::;;--------'-'----'------,-,.~,n()n():YITNfiro;>NJ.'A"L-.,IN~'l;;;,(;-)RiWMuAli'JP.•1ro;;;N;-.1 
····--r-·-·----,.------.----,.--·--··-r-····· ......... L;:·cc.-<'T······'····--·-· ... --.. --.-~-·--·--.--·--.. ,,_ .................... i' ........................ , ........... - ...... -·----------··----!--······--···-· .............................. ___ _ 

Sam Matrix 

CM_MC2,:WS.20170424 .. N WS Week 1 

Commcnl s/Spccial Instructions Relinqulshcd lly/Affilialion Accepted Hy/Affiliation Date 

Y/N Y/N 

y I N y I N y I N 
~· ... 

}.I "' " .'.: "" " .E c .E ..::: 
~ c. .. "' ia 

E ;:;. c. ·~ <J " E ;-. ;< « ;-. 

Mobile# 1Samplcr's Namr 

Date/Time 4/24/2017 2:00PM Sigu11ht1'(' 

"" VI 



Teck 
COCID: 

Facility Name I Job# Fording River Operation 

Project Manager Neil MacDonald 

Email Neil.MacDonald@teck.com 

Address PO Box 100 

City Elkford 

Postal Code VOB lHO 

Phone Number 1-250-865-5204 

Sam leID Sam le Location 
FR __ FRCP1_QR_J0042017_N FR_FRCPl 

FR_UFRl_QR__10042017_N FR_UFRl 

20170502-1325 

Field 
Matrix 

WS 

WS 

Province BC 
Country Canada 

Date 

2017/05102 

2017/05/02 

Sampler's Name 

Time 
24hr 

10:37 

09:41 

Sampler's Signature 

TURNAROUND TIME: RUSH: 

Lab Name Nautilus Environmental 

Lab Contact 

Email 

Address 8664 Commerce Court 

City Burnaby Province 

Postal Code V5A 4N7 Country 

" "' ~ 
N .. 
=~ 
~~ 

C< "' 
00 " "'~ 

x x 

x x 4,o 

i' 



Teck 
COCID: 

Project Manager Leigh Stickney 

Phone Number 0 865 3274 
cc,,))Jz,ji.'$!Mlm~~t!l".'tl\[. 

Field 

May2TOX 

'O 

~ c 
ti! ·c 
~ 
~ 
"' "' 0 

~ 
N 

Sample Location Matrix "' Date ::i:: Sam le ID 

GI.LFR1_ WS_2017-05·02_N GH]Rl ws N 2·May-17 

GH_ERC_ WS_2017-05-02_N GH_ERC ws N 2-May-17 

GH_ER2_ WS_2017-05-02_N GH_ER2 ws N 2·May-17 

Sampler's Signature 

Page l of l 

TURNAROUND TIME: 
re ular 

Lab Name Nautilus Environmental 

Lab Contact Krysta Pearcy Site: 
Email 

Address 8664 Commence Court 

Imperial Square Lake City 

City Burnaby Province BC 

Postal Code V5A 4N7 Country Can 

#NIA #NIA 

:a "' bl) 

l u tl 
c if' ~ .e "' IC "d .f: = ~ = .. 

0 "' 
,..... 

"' J:i .e @! "5 a; !I: "' "' g 0 ·;; ·;; ..c: 
= ..c: ~~ ·a "' "' ~~ i::.: "d .. .. .. '<;; 

..c: ..c: ..c: "' 
"" "' .... "" ~ "" "".e 

Date/Time 

RUSH: 

leigh.stickney@teck.com 

None #NIA #NA 

~ 
:.= ]r a; a; -a - = .~ a; .. 

<.I 0 

~\.) :§ .. 
"' 

... 
"' ~ = !I: "' 0 " :; ~~ ..c: ..Q 

~ = 
=- ~ Cl) 

!I: t:>.() i:i.: ~ ... 2 = "' ... p Q = ·.c " ·~ ill Q 
"° .:! ..... "' !<-

x x 6. 
x f>,O 
x '>( x Sy5 



Teck 
20170502N 

Province BC 
Cotmtry Canada 

Sam leID 

. ·c rr .!l 

i 0 

"' :a u 
·.g 

"' 0 ·g 
i !;;!, 

~ u 

£ ~ ~ "" II 0 
Sam le Location 0 "" 

e, 
" .~ it I ·S. ;;: .g ,,; 

"' 
r;j 

f' 

EV _HC1_ WS_2017-05-02_N EV_HCl \VS 2017/05/02 7: "if G . 3 

EV _MC2_ WS_2017-05-02_N EV_MC2 \VS If :'30 G' 

Total 

72h P.subnpitata 1'/F 7d C.dupia P/F 
JOd rainbow trout eRrly Ufo. stage P/F 

Sampler's Name 

Sampler's Signature 



COC ID: 20160823-0823 Page: of I 

Turnaround Time: 
OTllERINFO 

Send Invoice To 

Address 

Prov, BC City 
1--~-----··~~~~~·-··~---'-t-""~~~-~--~--l-C-an-a-da '------r~~~~~~-c:c:-t::--c:--·--~~~~Tc--··--·---,cBcC~'~---t---~~~~~----····--p=--os-t,-a'!-C=o-d~e:-::.-::.-::_-::_-::_-::_-::_-::_-::_-::_~-::__-::_-:,~~~~~=~=====~============~ 

Task Code 

SAMPLE DETAILS ADDITIONAL INFOlliVfATION 

~ -2 ll5' . " " gJ ~ f;:' ~- ;; ·~~ Q 

~ "" ,': 

"" " ~~ " " ~ ·~ 
., :;; 
"" = .g " \$~I "' &' 

G=Grab ~ u ~ .&::: "" "" o~ I 
Sam leID Matrix C=Com "' t!- 00 ..... "' M 

CM_MC2_WS_20170502_N ws G x x x x:. 4.5 Week 2 

CM_MC1_WS_20170502_N ws 2-May-17 10:00 G x x ~ 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Sample Receipt Conditions 

YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

···-····· 

I N YIN 

Sampler's Name Mobile# ID•>n .Sa1dnolElob• Werner 

., 
ri ~ 

,::l !'• 

= :! .:.: 
Cl 

·= e 
·= ~ 

"' a- .. ., i:Q 

-a. -a. ·~ ., s s E-< " " E-< 
VJ VJ 

Sampler's Signature ~ ~~--~_-_····-·~~~~~~~~~__,_n_a_t•_IT_i_m_•~~~~s-12_n_o_1_1_2_:o_o_P_M~~~~-'-~~-'--~~'--~~-'--~--' 



Teck 
COCID: 

City Sparwood 

Postal Code VOB2GO 
Phone Number 250-425-6111 

Field 
Sam leID 

LC_LCDSSLCC_ WS_2017-0S-01_N 

Re ular defau)!)__ X 
Priority (2-3 business da s - 50% surchar e 

Province BC 

Date 

2-May-17 

Sampler's Name 

Sampler's Signature 

Time 
24hr 

8:35 

TURNAROUND TIME: 

Lab Name Nautilus Environmental 

Lab C<>ntact Krysta Pearcy 

Email Krysta@NautilusEnvironmen!al.<::_ 

Address 8664 commerce Court 

Tyler PhiJUps 

Email I: 

Email2: 

Email3: 

Mobile# (250) 919-0965 

Date/Time May 2,2017 



Teck 



Teck 
TURNAllOUND TIME: 

Lub Name Hydroqulll Laborat<>rws Ltd 

Lab Contact Jacklyn.Pool 

0 I 
I -::; 

~ I u "' ~ "" ;;::; .:a 
?: I " ~ :; .is 

] :; I ;;;; !l 'gt i g 0 I " !l I:: ~ @! ·a :i: "' 
.is 

"' :i: I u "' ~ 0 i ~~ 5 " " .Q 

I ""' 
.., '1 

"' -= c 
" " "' .E !!:: ::l 'fl "" '!J':i :::::: 0 " 

tG L 1 --ar/6C:, 
'E ~ 

l 
.,.,, i:>.. ........ '"' Field "' ... .. .. " S'. .. 

N -= -= -= .,.,, .,.,, 
San1 Je Location Matrix 

cj 

Date ·~· ~ ~ ·l'ii .. ~ ~ Sam lerD ::i:: 

GH_•'Rl~ ws_2017.05.02_N GH~FRl ws N 2-May-17 
L-

GICER2_ ws..:2011..()5,02~N GIJ_ER2 ws 

Sampler's Name Mobile# 

Sampler's Signature Date/Time 



t6t'f~o 
Sam ldD M111rix Date 

ws May2, 2017 

Instruction~ 

Sampler's Name 

Time 
24hr 

8:30 G 

Don Sacln<>IBoh Werner . 

Time 

l\fobilt># 

ADDITIONAL INFORMA'ffON 

l;.J 
t:·• 

~ .s "' c. .£ ., iii 

" ~ -a ·~ " ~ E .... 
"' '"" v:; "' 



Page 1 of 

Teck 
COCID: 20170509-1313 RUSH: 

Facility Name I Job# Fording River Operation Environmental 

Project Manager Neil MacDonald \_ab Contact 

Email Neil.MacDonald@teck.com Email 

Address PO Box 100 Address 8664 Commerce Court 

City Elkford Province BC 

Postal Code VOB lHO Country Canada 

50-865-5204 

0 
~ .., 

(9(,\ewrrw L<:r-~~tx.&~1 l)(t{N~\ 1 
(:, ... 

:I 

o:l e ti:: 
~h'N'l Viv<>1."'\ qw-t\CMt"'.\t\ -~ ..... ~ v ii';~ 

"' " "' 
ti, 

::E "" ... 
c "' } '(;~ 
~ ·-
""'""' Field Time "' ;., I~ "O "I: 

Sam leID Sam le Location Matrix Date (24hr) :;;;~ . 
'9 

FR_FRCPl ws 2017/05/0? 09:53 x x 

\II l_QR_17042017_N FR_UFRl ws 2017105109 12:08 x x ,5 

- 50% surchar e 
Re ular (default) X 

Sampler's Name 

l 00% surcharge 
Sampler's Signature Date/Time 



COCID: 

:0 
May9TOX 

Facility Name Greenhills Operations 

Project Manager Leigh Stickney 
Email leigh.stickney@teck.com 

Address PO Box 5000 

City Elkford 

Postal Code VOB IHO 

Field 

Sam leID Sam le Location Matrix 

I) GH_FR1_ WS .. 2017-05-09_N GH_FRl ws 
1--~~~~~~---~~~~~~+----~~~~~~~~-1-~~~-; 

~ GH_ERC_WS_2017-05-09_N 

Q) GH_ER2_ WS_2017-05-09_N 

.I'tt 

GH_ERC ws 

-GH_ER2 ws 

Priority (2-3 business days) 
(l Business Day) -

For Emergency <1 Day, ASAP or Weekend - Contact Al.S 

0 
~ 
"' C', 
<l 
·5 

"' ~ 
"' "" 0 

] 
1;j 

::i:: Date 

N 9-May-17 

N 9-May-17 

N 9-May-17 

Sampler's Signature 

G=Grab 
C=Comp 

G 

G 

G 

lof 1 

re uJar RUSH: 

EDD delivery: 

Site: leigh.stickney@teck.com EQu!S: GHO 

Report Format I Distribution 

Yes PDF Yes Excel 

Email 1: leigh.stickne @teck.com 

Email2: sean.beswick@teck.com 

Email3: Jeremy.enns@teck.com 

#NIA #NIA 

"' bll 

u t; .... 
~ ;::: ;:::;-

"" ~ ~ " .. " "' ... II:: .,,, 
t = l <:> .:3 "' 0 - "' :i 

0 .. ., .!:: .... \J ..:;, @! 

~ 
~ ii: g !:l 0 " "" "" = = ti') ... 

,:i.; ~ 

Date/Time 



Facility Name l Jobii 
Job Descrm_!ion 

~---- ----~Ci-IYJ-------::----:--

Postal Code 
Phone Number l-250.425-8746 

·E 
"' :g 

Sam leID Sam le Location ~ 
EV _HC1_ WS_2017-05-09 _N EV~HCl ws 

(!) EV__MC2_WS_2017-05-09_N EV_MC2 ws 

72h P.subcapitata P/F 7d C.dupla l'IF 
30d rainb()W trout early life stage P/F 

·~ 
J'l 

i 
S' ~ 

E 
~ ~ ·;;. e: 

u ] 
.. 

!'.:!, ]' ~ 

~ ~ .. u ;::: .., 
~ 

G 

G 

Total 

, . .;;_· ----·-------> 

Sampler1s"Name 

Sampler's Signature Dateffime 



I.I) C\ell>-<-,;{,O\W/Ns\ / :::J,\J~ 

~ \i.ii.'Vwl\ \"'1i\W>I.~ 

Sam IeID 

CM_MC2_WS_20170509_N 

Matrix 

ws 

Additional Comments/Special Instructions 

BC 

I G~Gmb 
Date C=Com) 

9-May-17 G 

Relinquished By/Affiliation Date 

Sampler's Name Don Sacino/Errin deBoer 

BC 

€ .!:;> ... 

°' "' " 
!: 

~ 
,.., 

!: ~ ·a 
=5 "' 

~ 
<J 

"" = iii "' &' 
! 

Time 

of I 

OTHER INFO 

Address 

City 

Postal Code 

CC HardcopyTo 

CC Hardcopy To 

ADDITIONAL INFORMATION 
·----"-····· _ _,..._. _________ _ 

Week3 

YIN 
YIN 

YIN YIN 
YIN YIN YIN 

" ;:: .::: ... p " ... 
d :; i:: .5 0 .5 "' "' ; "" i i 13 "" " e 13 ·;: 

J l:t; \ ~ .. " '"" "' "' 
Date/Time 

ttt'<r 



Teck 

Sam le ID 

(I) LC_LCDSSLCC_ WS_2017-05-0S_N 

Sparwood 

YOB 200 

Sam le Location 

LC_LCDSSLCC 

Field 
Matrix 

ws 

P.igc I of 

,Province BC 

Country Canada 

Time G=Grnb 
(24hr) C=Com 

G 

T Phillips/ NIJPQU 

Sampler's Name 

Sampler's Signature 

Tyler Phillips Mobile# (250) 919-0965 

Date/Time May9,2017 



Teck 
COCJD: 20170509•.1322 

Sam leID Sam leLocation . 

FR_FRCPl_QR_17042017~N l'R_FUCPJ 

For Et 



rtor:uas1,o 1t>4$: vw 
te<AV~ ~°C 

NO WI 9ooct. CDl\&1170/\. 

J X ('{ Q L ('ij.,VbC!.f.> ., .1" .?01... 

.Sam leID 

GHJ?Rl_WS~2017·05·0lU'I 

o,'(~, 

Sam le Looation 

May 9TOX 

Province JBC 
Country /Carrndn 

0 
~ 
f;J 
c ... 
·5 

"' ~ 
~ 
0 
1: 

Field " N 

Matrix "' Date :i:: 

"" t.) ~ .... "" ] ~ ,fl 

"" ..... 
J?f ® 

·S 
.:; 
~ 

't:I 

la 



Q0\1/dst1D lO!{S, 

ef dt'Cpa.w i"C 
00 SIT 900Cl Ctll\cJ.... 

el 'l 2.Ql ttlt00¥ 

Sam lcID 
CM~MC2_WS_20170509_N 

Matrix 
WS 

0111111e11ts/Spem1tl Instructions 

Date 

I\ 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 
collected from the Elk Valley to meet requirements of the quarterly toxicity testing program 
required under BC Ministry of Environment and Sustainability permit number 107517 in the third 
quarter of 2017 are provided in the tables below.  
  
Sample and Test Type Information 

Sample IDs 
FR_UFR1 (site control), GH_ER2 (site control), CM_MC1 (site control)  
FR_FRCP1, GH_FR1, GH_ERC*, EV_MC2*, EV_HC1*, CM_MC2 and 
LC_LCDSSLCC* 

Sample collection dates July 25, August 1, 8, 15 and 22, 2017 
Sample receipt dates July 26, August 2, 9, 16 and 23, 2017 

Sample receipt temperatures Ranged from 10.0 to 19.9°C 

Test types 

Ceriodaphnia dubia 7-d survival and reproduction 

Pseudokirchneriella subcapitata 72-h growth inhibition 

Hyalella azteca 28-d survival and growth 

Pimephales promelas survival and growth 

* Tested with C. dubia and P. subcapitata only 
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Summary of Results 

Endpoint 
Mean ± SD 

Laboratory 
 Control 

FR_UFR1 
 (Site Control) 

GH_ER2 
(Site Control) 

CM_MC1 
(Site Control) FR_FRCP1 

C. dubia      

Survival (%) 100 100 100 100 100 

Reproduction 18.4 ± 3.1 20.0 ± 1.8 22.5 ± 2.7 21.7 ± 3.2  13.8 ± 6.3 α β † 

P. subcapitata      

Cell Yield  

(x 104 cells/mL) 
37.6 ± 2.7 160.8 ± 10.8  158.1 ± 9.2  150.6 ± 10.2 134.8 ± 6.1 α β † 

H. azteca      

Survival (%) 82.0 ± 13.0 72.0 ± 17.9 68.0 ± 13.0 66.0 ± 16.7 68.0 ± 14.8 

Dry weight (mg) 0.71 ± 0.27  0.72 ± 0.12  0.67 ± 0.23  0.46 ± 0.17  0.77 ± 0.05 

P. promelas 

(10 µg/L Cu treatments) 
     

Hatch (%)  100 ± 0.0 98.3 ± 3.3 100 ± 0.0 100 ± 0.0 93.3 ± 7.7 

Survival (%)  80.0 ± 5.4 78.3 ± 17.5 66.7 ± 21.1  73.3 ± 21.1  15.0 ± 22.0* α β † 

Biomass (mg)  0.46 ± 0.03 0.60 ± 0.06  0.60 ± 0.15  0.59 ± 0.09  0.16 ± 0.23* α β †   

Length (mm)  9.9 ± 0.1  8.3 ± 0.5*    8.4 ± 0.3   8.1 ± 0.4*   10.6 ± 2.0 

Normal development (%)  100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 

SD = Standard Deviation, NT = Not Tested 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
† Result was significantly lower than the site control CM_MC1 
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Summary of Results (continued) 

Endpoint Mean ± SD 
GH_FR1 GH_ERC EV_MC2 EV_HC1 CM_MC2 LC_LCDSSLCC 

C. dubia       

Survival (%) 100 100 100 100 70 100 

Reproduction 16.7 ± 4.0 β † 17.5 ± 5.2 17.7 ± 2.0 β † 19.3 ± 2.9  6.0 ± 3.7 * α β † 19.2 ± 4.5 

P. subcapitata       

Cell Yield  

(x 104 cells/mL) 
155.5 ± 4.7 156.5 ± 12.5 157.0 ± 12.1  158.3 ± 9.6 131.0 ± 8.8 α β † 146.8 ± 10.1 

H. azteca       

Survival (%) 64.0 ± 25.1 NT NT NT 0.0 ± 0.0 * α β † NT 

Dry weight (mg) 0.76 ± 0.07  NT  NT  NT 0.0 ± 0.0 * α β †  NT 

P. promelas 

(10 µg/L Cu treatments) 
      

Hatch (%)  100 ± 0.0 NT NT NT 98.3 ± 3.3 NT 

Survival (%)  73.3 ± 31.7  NT  NT  NT 50.0 ± 16.8* α †  NT 

Biomass (mg)  0.54 ± 0.22 NT NT NT 0.65 ± 0.14 NT 

Length (mm)  8.9 ± 1.4   NT  NT  NT 9.4 ± 1.2   NT 

Normal development (%)  100 ± 0.0 NT NT NT 100 ± 0.0 NT 

SD = Standard Deviation, NT = Not Tested 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
† Result was significantly lower than the site control CM_MC1 
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Summary of Results (continued) 
 

Endpoint Mean ± SD 
Laboratory Control FR_FRCP1 CM_MC2 

P. promelas 

(20 µg/L Cu treatments) 
   

Hatch (%)  98.3 ± 3.3 100 ± 0.0 100 ± 0.0 

Survival (%)  80.0 ± 18.0  66.7 ± 27.2  76.7 ± 15.9  

Biomass (mg)  0.47 ± 0.11 0.46 ± 0.18 0.56 ± 0.07 

Length (mm)  9.6 ± 0.2 9.9 ± 1.2  9.2 ± 0.4  

Normal development (%)  100 ± 0.0 100 ± 0.0 100 ± 0.0 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
various locations in the Elk Valley as part of a quarterly toxicity testing program required under 
BC Ministry of Environment permit number 107517.  Test species required to be tested quarterly 
include a cladoceran (Ceriodaphnia dubia), a unicellular green alga (Pseudokirchneriella 
subcapitata), an amphipod (Hyalella azteca), and the fathead minnow (Pimephales promelas).  
Tests are also required on a semi-annual basis (in alignment with second and fourth quarter 
testing) using rainbow trout (Oncorhynchus mykiss).  
 
Water samples used for testing were transported in 20-L plastic containers in coolers containing 
ice packs.  Samples were received at temperatures ranging from 10.0 to 19.9°C and were stored 
in the dark at 4 ± 2°C prior to testing. Table 1 summarizes the toxicity tests that were conducted 
on each sample as well as sample collection dates. Samples were collected weekly on the dates 
shown in Table 1 for the duration of the H. azteca and P. promelas tests. The P. promelas test 
was conducted at the Nautilus Environmental laboratory in Calgary, AB; the other toxicity tests 
were conducted at the Burnaby, BC location. 
 
This report presents the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program are uploaded by Teck to 
the Environmental Management System database. These samples were collected by Teck 
personnel at the same time the samples were collected for toxicity testing. The chain-of-custody 
forms are provided in Appendix E. 
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 Table 1. Summary of toxicity testing program. 

Sample ID EMS Location ID Species Tested Sample Collection Dates 

FR_UFR1 * E216777 C. dubia, P. subcapitata, 
H. azteca and P. promelas†  July 25, August 1, 8, 15 and 22, 2017 

GH_ER2 * 0200389 C. dubia, P. subcapitata, 
H. azteca and P. promelas† July 25, August 1, 8, 15 and 22, 2017 

CM_MC1 * E258175 C. dubia, P. subcapitata, 
H. azteca and P. promelas† July 25, August 1, 8, 15 and 22, 2017 

FR_FRCP1 E300071 C. dubia, P. subcapitata, 
H. azteca and P. promelas† July 25, August 1, 8, 15 and 22, 2017 

GH_FR1 0200378 C. dubia, P. subcapitata, 
H. azteca and P. promelas† July 25, August 1, 8, 15 and 22, 2017 

GH_ERC E300090 C. dubia and P. subcapitata  July 25, 2017 
EV_MC2 E300091 C. dubia and P. subcapitata July 25, 2017 
EV_HC1 E102682 C. dubia and P. subcapitata July 25, 2017 

CM_MC2 E258937 C. dubia, P. subcapitata, 
H. azteca and P. promelas† July 25, August 1, 8, 15 and 22, 2017 

LC_LCDSSLCC E297110 C. dubia and P. subcapitata July 25, 2017 
* Site water controls 
† P. promelas tests were conducted on copper-treated samples 
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2.0 METHODS 
 
Methods for the toxicity tests using C. dubia, P. subcapitata, H. azteca and P. promelas are 
summarized in Tables 2 through 5.  Laboratory control water was 20% Perrier water prepared 
with deionized water for C. dubia; dechlorinated City of Calgary municipal tap water for P. 
promelas; and moderately hard water prepared by addition of reagent grade salts to 
dechlorinated Metro Vancouver municipal tap water for H. azteca according to a recipe provided 
in Environment Canada (2013). 
 
For the H. azteca tests, all of the site waters were supplemented with 25 mg/L chloride and 0.02 
mg/L bromide using NaCl and NaBr, respectively, according to recommendations of the Hyalella 
Advisory Group (chaired by Chris Ingersoll, USGS) (Norberg-King et al., 2014), since low 
concentrations of these halides are known to impair growth of this species.  The laboratory 
control water contained approximately 75 mg/L chloride and 0.8 mg/L bromide, respectively. 
 
Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 
(Grothe and Johnson, 1996; Ksoz et al., 2997; Downey et al. 2000). Results of toxicity tests and 
Toxicity Identification Evaluation efforts conducted in 2015 indicated that artefactual toxicity (i.e., 
adverse effects that were not associated with toxicants in the sample) had occurred in fathead 
minnow tests using ambient water samples from the Elk Valley and amendment of the samples 
with a low dose of copper appeared to counteract the adverse effect.  Consequently, the P. 
promelas tests were tested on the samples with addition of 10 µg/L copper, in order to reduce 
the potential adverse effects caused by fungi and microbes in the samples.  Samples FR_FRPC1 
and CM_MC2 were also tested with the addition of 20 µg/L copper to test whether a higher 
dose of copper was required to effectively control the fungal and microbial growth in these 
samples, which had a higher hardness than the other samples. Copper-treated control water 
treatments, containing 10 and 20 µg/L copper, were also evaluated to test whether the copper 
itself caused any adverse response. 
 
Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013), and 
involved comparison of results to both the laboratory and site water controls. 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 
Organism source In-house culture 
Organism age <24 hour old neonates, produced within a 12 hour window 
Test type Static-renewal 
Test duration 7 ± 1 day 
Test vessel 20-mL glass test tube 
Test volume 15 mL 
Test solution depth 10 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 10 per treatment 
Number of organisms 1 per replicate 

Control/dilution water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 
µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 
Test temperature 25 ± 1°C 
Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 
Light intensity 100 to 600 lux at water surface 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity of undiluted sample measured at 
test initiation; survival and reproduction checked daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 
Statistical software CETIS Version 1.8.7 
Test endpoints Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods; no ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 
Full strength sample diluted to 95.2% (v/v) by addition of 
nutrients, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control and site control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 
Test area temperature measured daily; temperature and pH 
measured at test initiation; pH of two control wells measured 
at test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Statistical software CETIS Version 1.8.7 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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Table 4. Test conditions: Hyalella azteca survival and growth test. 

Test species Hyalella azteca 
Organism source Aquatic Research Organisms, Hampton, NH 
Organism age 7- to 8-days old 
Test type Static-renewal 
Test duration 28 days 

Test vessel 375-mL glass container 

Test volume 300 mL 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 5 per treatment 
Number of organisms 10 per replicate 

Control/dilution water 
Reconstituted water containing ~75 mg/L Cl and 0.8 mg/L Br 
(Environment Canada 2013). Samples supplemented with 25 
mg/L Cl and 0.02 mg/L Br. 

Test solution renewal Twice daily (~80% renewal) 

Test temperature 23 ± 1°C 

Feeding 
1 mL of YCT daily to each container. Tetramin daily, with 
amounts increasing weekly: Week 1: 0.25 mg, Week 2: 0.5 mg, 
Week 3: 1 mg, Week 4: 1.5 mg in each test container. 

Light intensity 500 to 1000 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity measured upon arrival; hardness 
and alkalinity measured at test termination; total ammonia 
measured at test initiation and termination 

Test protocol 
Modified from US EPA (2000), as described in Norberg-King et 

al. (2014) 

Statistical software CETIS Version 1.8.7 

Test endpoints Survival and dry weight 

Test acceptability criteria for controls Mean control survival of ≥80% survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 5. Test conditions: Pimephales promelas survival and growth test. 

Test species Pimephales promelas 

Organism source Aquatox, Hot Springs, AR 

Organism age <24 hours 

Test type Static-renewal 

Test duration From egg stage until 28 days post hatch 

Test vessel 1-L plastic container 

Test volume 1 L 

Test concentrations 
100% (undiluted) sample treated with 10 and/or 20 µg/L Cu, 
plus laboratory control and laboratory control treated with 10 
and 20 µg/L Cu 

Test replicates 4 per treatment 

Number of organisms 10 per replicate 

Control/dilution water Dechlorinated City of Calgary municipal tapwater 

Test solution renewal Daily (80% renewal) 

Test temperature 25 ± 1°C 

Feeding 
Twice a day, after hatch, with newly hatched brine shrimp 
(Artemia nauplii) 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration None unless dissolved oxygen fell to less than 60% saturation 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity measured 
daily; hardness and alkalinity measured upon arrival; survival 
checked daily 

Test protocol US EPA (1996) and ASTM (2013) 

Statistical software CETIS Version 1.8.7  

Test endpoints 
Hatch, survival, length, biomass, normal development (which 
assesses incidence of deformities) 

Test acceptability criteria for controls >66% hatch, ≥70% post-hatch survival 

Reference toxicant Sodium chloride (NaCl) 
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3.0 RESULTS 
 
3.1 Ceriodaphnia dubia 
 
Results of the toxicity tests using C. dubia are provided in Table 6.  The Fording River (FR_UFR1), 
Elk River (GH_ER2) and Michel Creek (CM_MC1) site waters performed similarly to the laboratory 
control for this species, indicating that there were no adverse effects associated with the 
upstream Fording River, Elk River and Michel Creek stations. 
 
Survival of C. dubia was 100% in the samples, with the exception of CM_MC2, which had 70% 
survival. A statistically significant reduction in reproduction of C. dubia was observed in one 
sample, CM_MC2, compared to the laboratory control; percent reduction was 67%. Relative to 
the Fording River site water control, a statistically significant reduction in reproduction was 
observed in two samples (FR_FRCP1 and CM_MC2); the reduction was 31% for FR_FRCP1 and 
70% for CM_MC2. A statistically significantly reduction in reproduction was observed in four 
samples (FR_FRCP1, GH_FR1, EV_MC2 and CM_MC2) relative to the Elk River and Michel Creek 
site water controls; reduction in reproduction ranged from 21% in EV_MC2 to 73% in CM_MC2 
compared to the Elk River site water control, and from 18% in EV_MC2 to 72% in CM_MC2 
compared to the Michel Creek site water control. 
 
3.2 Pseudokirchneriella subcapitata 
 
Results of the toxicity tests using P. subcapitata are provided in Table 7.  In these tests, the 
Fording River, Elk River, and Michel Creek site water controls produced 4.0 to 4.3-fold greater 
growth than the laboratory water controls. This finding is not unusual, since the higher ionic 
strength associated with the site water controls would be expected to stimulate cell growth of 
this species relative to the very low ionic strength associated with the laboratory control water.   
 
All of the samples exhibited a stimulation of cell growth relative to the laboratory water control; 
there was no adverse effect on cell growth compared to the laboratory water control. Two 
samples (FR_FRCP1 and CM_MC2) exhibited a statistically significant reduction in cell growth 
relative to the Fording River, Elk River and Michel Creek site water controls. For FR_FRCP1, 
percent reduction was 16, 15 and 10%, relative to the Fording River, Elk River and Michel Creek 
site water controls, respectively. Percent reduction in CM_MC2 relative to the Fording River, Elk 
River and Michel Creek site water controls was 19, 17 and 13%, respectively. 
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3.3 Hyalella azteca 
 
Results of the toxicity tests using H. azteca are provided in Table 8. Survival and dry weight in 
the Fording River, Elk River and Michel Creek site water controls were similar to the laboratory 
water control for this species, indicating that there were no adverse effects associated with the 
upstream Fording River, Elk River and Michel Creek stations. 
 
A statistically significant reduction in survival and dry weight was only observed in sample 
CM_MC2. There were no surviving H. azteca in sample CM_MC2 at test termination, therefore 
percent reduction relative to the laboratory control, Fording River, Elk River and Michel Creek 
site water controls was 100% for survival and dry weight. 
 
3.4 Pimephales promelas 
 
Results of the toxicity tests using P. promelas are provided in Table 9.  Hatch, survival, biomass, 
and normal development (i.e., incidence of deformities) were similar in the Fording River, Elk 
River and Michel Creek site water controls and laboratory control, indicating that there were no 
adverse effects associated with the upstream Fording River, Elk River and Michel Creek stations 
for these endpoints. Length in the Fording River and Michel Creek site water control was 
statistically significantly lower than the copper-treated laboratory control; percent reduction was 
16% for the Fording River site water control and 18% for the Michel Creek site water control.  
 
There were no statistically significant reductions in hatch, length or normal development (i.e., 
incidence of deformities) in the samples relative to the copper-treated laboratory control, 
Fording River site water control, Elk River site water control or Michel Creek site water control. 
Survival and biomass were statistically significantly reduced in sample FR_FRCP1 relative to the 
copper-treated laboratory control and Fording River, Elk River and Michel Creek site water 
controls; percent reduction ranged from 78 to 81% for survival and from 73 to 66% for biomass, 
compared to the copper-treated laboratory control and the three site water controls. Sample 
CM_MC2 exhibited a statistically significant reduction in survival relative to the copper-treated 
laboratory control, Fording River site water control and Michel Creek site water control; percent 
reduction ranged from 32 to 38% relative to the copper-treated laboratory control and Fording 
River and Michel creek site water controls.  
 
Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 
(Grothe and Johnson, 1996; Ksoz et al., 1997; Downey et al. 2000).  Amending the samples with 
10 µg/L copper successfully curtailed fungal growth in majority of the samples, similar to the 
results from prior rounds of testing. However, samples FR_FRCP1 and CM_MC2 treated with 10 
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µg/L copper still exhibited adverse effects that appear to be related to fungal or microbial 
growth. The adverse response observed on survival in FR_FRCP1 and CM_MC2 occurred 
primarily between Day 6 and 13 of exposure, which is consistent with the pattern of adverse 
responses that has previously been attributed to fungal or microbial growth.  
 
Samples FR_FRCP1 and CM_MC2 were also tested with the addition of 20 µg/L copper, since 
these samples had a higher hardness than the other samples, and it was anticipated that 10 µg/L 
copper may not be sufficient to curtail microbial growth in these samples.  No adverse effects 
were observed in the 20 µg/L copper-treated samples compared to the 20 µg/L copper-treated 
laboratory control. Survival and biomass were statistically significantly higher in the 20 µg/L 
copper-treated FR_FRCP1 sample, relative to the 10 µg/L copper-treated sample. Survival in the 
20 µg/L copper-treated CM_MC2 sample was statistically significantly higher than in the 10 µg/L 
copper-treated sample. Thus, it appears that the concentration of 10 µg/L copper added to 
samples FR_FRCP1 and CM_MC2 was not sufficient to entirely remove the adverse response 
caused by fungal or microbial growth.   
 
Results of the laboratory control and copper-treated laboratory controls were similar for hatch, 
survival and normal development, indicating that there were no adverse effects associated with 
the 10 and 20 µg/L copper additions for these endpoints. However, a statistically significant 
reduction in biomass was observed in the 10 and 20 µg/L copper-treated laboratory controls 
relative to the un-treated laboratory control; biomass was reduced 28 and 27% for the 10 and 20 
µg/L copper-treated laboratory controls, respectively. A small (3 to 6%), but statistically 
significant reduction in length was also observed in the 10 and 20 µg/L copper-treated 
laboratory controls relative to the laboratory control. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival 

 (%) 
Reproduction 
 (Mean ± SD) 

Laboratory Control 100 18.4 ± 3.1 

FR_UFR1 (Site Control) 100 20.0 ± 1.8 

GH_ER2 (Site Control) 100 22.5 ± 2.7 

CM_MC1 (Site Control) 100 21.7 ± 3.2  

FR_FRCP1 100 13.8 ± 6.3 α β † 

GH_FR1 100 16.7 ± 4.0 β † 

GH_ERC 100 17.5 ± 5.2 

EV_MC2 100 17.7 ± 2.0 β † 

EV_HC1 100 19.3 ± 2.9  

CM_MC2 70 6.0 ± 3.7 * α β † 

LC_LCDSSLCC 100 19.2 ± 4.5 

SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
† Result was significantly lower than the site control CM_MC1 
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Table 7. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104  cells/mL) 

(Mean ± SD) 
Stimulation relative to 
laboratory control (%) 

Laboratory Control 37.6 ± 2.7 - 
FR_UFR1 (Site Control) 160.8 ± 10.8  327.2 
GH_ER2 (Site Control) 158.1 ± 9.2  320.3 
CM_MC1 (Site Control) 150.6 ± 10.2 300.3 

FR_FRCP1 134.8 ± 6.1 α β † 258.1 
GH_FR1 155.5 ± 4.7 313.3 
GH_ERC 156.5 ± 12.5 315.9 
EV_MC2 157.0 ± 12.1  317.3 
EV_HC1 158.3 ± 9.6 320.6 

CM_MC2 131.0 ± 8.8 α β † 248.2 
LC_LCDSSLCC 146.8 ± 10.1 290.0 

SD = Standard Deviation 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
† Result was significantly lower than the site control CM_MC1 
 
 
Table 8. Results: Hyalella azteca survival and growth test. 

Sample ID 
(Mean ± SD) 

Survival (%) Dry weight (mg) 
Laboratory Control 82.0 ± 13.0 0.71 ± 0.27 

FR_UFR1 (Site Control) 72.0 ± 17.9  0.72 ± 0.12 

GH_ER2 (Site Control) 68.0 ± 13.0  0.67 ± 0.23  

CM_MC1 (Site Control) 66.0 ± 16.7 0.46 ± 0.17  

FR_FRCP1 68.0 ± 14.8 0.77 ± 0.05 

GH_FR1 64.0 ± 25.1 0.76 ± 0.07 

CM_MC2 0.0 ± 0.0 * α β † 0.0 ± 0.0 * α β † 

SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
† Result was significantly lower than the site control CM_MC1 
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Table 9. Results: Pimephales promelas survival and growth test. 

Sample ID 
(Mean ± SD) 

Hatch 
 (%) 

Survival 
 (%) 

Biomass 
 (mg) 

Length  
(mm) 

Normal 
development (%) 

Laboratory Control 100 ± 0.0 78.3 ± 8.4 0.64 ± 0.05 10.2 ± 0.2 100 ± 0.0 
      

10 µg/L Cu treatment      
Laboratory Control [+Cu] 100 ± 0.0 80.0 ± 5.4 0.46 ± 0.03 9.9 ± 0.1 100 ± 0.0 

FR_UFR1 (Site Control) [+Cu] 98.3 ± 3.3 78.3 ± 17.5 0.60 ± 0.06   8.3 ± 0.5 *   100 ± 0.0 
GH_ER2 (Site Control) [+Cu] 100 ± 0.0 66.7 ± 21.1  0.60 ± 0.15   8.4 ± 0.3  100 ± 0.0 
CM_MC1 (Site Control) [+Cu] 100 ± 0.0 73.3 ± 21.1  0.59 ± 0.09   8.1 ± 0.4 *   100 ± 0.0 

FR_FRCP1 [+Cu] 93.3 ± 7.7 15.0 ± 22.0 * α β † 0.16 ± 0.23* α β †   10.6 ± 2.0 100 ± 0.0 
GH_FR1 [+Cu] 100 ± 0.0 73.3 ± 31.7 0.54 ± 0.22 8.9 ± 1.4  100 ± 0.0 

CM_MC2 [+Cu] 98.3 ± 3.3 50.0 ± 16.8 * α † 0.65 ± 0.14 9.4 ± 1.2  100 ± 0.0 
      20 µg/L Cu treatment      

Laboratory Control [+Cu] 98.3 ± 3.3 80.0 ± 18.0  0.47 ± 0.11 9.6 ± 0.2 100 ± 0.0 
FR_FRPC1 [+Cu] 100 ± 0.0 66.7 ± 27.2 §  0.46 ± 0.18 § 9.9 ± 1.2  100 ± 0.0 
CM_MC2 [+Cu] 100 ± 0.0 76.7 ± 15.9 § 0.56 ± 0.07 9.2 ± 0.4  100 ± 0.0 

SD = Standard Deviation 
* Result was significantly lower than the 10 µg/L copper-treated laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
† Result was significantly lower than the site control CM_MC1 
§ Result was significantly higher than the respective 10 µg/L copper-treated sample
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the test protocols. The tests met all control acceptability criteria and water 
quality parameters remained within the ranges specified in the protocols throughout the tests. 
Uncertainty associated with these tests is best described by the standard deviations around the 
means. There were no deviations from test methodologies, other than the planned modification 
to the H. azteca method and addition of copper in the P. promelas tests, as described in Section 
2.0. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 
reference toxicant tests were performed under the same conditions as those used for the 
samples. 
 

Table 10. Reference toxicant test results. 

Test species Endpoint Historical mean 
(2 SD Range) 

CV 
(%) Test date 

C. dubia 
Survival (LC50): 2.1 g/L NaCl 2.0 (1.9 – 2.2) 4 

July 25, 2017 
Reproduction (IC50): 1.2 g/L NaCl 1.5 (1.1 – 2.2) 19 

P. subcapitata Growth (IC50): 32.2 µg/L Zn 33.4 (26.4 – 42.3) 13 July 21, 2017 
H. azteca Survival (LC50): 5.6 g/L NaCl 5.8 (5.1 – 6.6) 7 July 26, 2017 

P. promelas 
Survival (LC50): 5.6 g/L NaCl 6.5 (4.0 – 10.7) 16 

August 1, 2017 
Biomass (IC25): 3.3 g/L NaCl 3.8 (2.1 – 6.8) 19 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration   
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Start Date/Time: Tu~ 2+1r:::r a) i l 45\:J 
Set up by: __ J>£....:::'S;~-------

Test Validity Criteria: 
1) Mean survival of first generation controls is :<:80 % 

Sample ID: 

Sample Date: 

\J l\\rlOU.S rs~re:>ulb ieble... 2) At least 60% of controls have produced three br~~ds within 8. days 

Ji..• l~ 1?11-::\- "f lO S 3) An average of:<:! 5 live young produced per surv1v1ng female 1n the 

Date Received: Jul4 J.k{1 "1-· control solutions during the first three broods. 

\ X 1 O 'l- 4) Invalid if ephippia observed in any control solution at any time. Sample Volume: 
WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH= 6.0 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used ;:::8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d ICS0.(95% CL): 

;;. i ( t 9 -· l ;J.] 
tJ 0.0-lb) 

v f (~12-h) 

.21 122, 'Jlf .. ::r~O. 3-~ 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

7. D( l. lf-1.). } g/L NaCL 

f.'5' 0, j -}. J..) g/L NaCL 
) 

Test Res.ults: 

CV(%): 

CV(%): 

Survival (%) Reproduction (Mean ± SD) 

\~Jo Negative Control too '\8.~t± 3.\ 
lOO ).D,O ± t 13 
\OC "'f~+3~ ~ . - ~ ~ 

lOO 13.S ± b.~ a,.b{. 

{00 ,. ?t + lb. - 4:.0!?~ 

lOO .5~± ~-::-.a.. 
\00 rt.1-± ;). () 17 c. 

too ('1.'3 ± Pl.~ 
T-0 '7.0 ± 3.4- -if. 
tOO ~q.3--Z Y. 
tOO :Jd.-.S±. 2.r Date reviewed: 

c--=r~pte:du(-\JO' 

saan1.flca~ q 
t~s1"aV\ 
)I tl. cmh>\ 
CM~'\C\ 

c._ 

Jan 26, 2011; Ver. 2.0 
A-:f · 2'(~/Y 

Na tilus Environmental 
i·:! 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 

Sample ID: 
Work Order#: 

lV~t. (QC\\ Start Date & Time: dvfjt '2_!:/ /trGJ //L/s ~ 
\JC\ WVS (JOSS lfl:li \ Stop Date & Time: /t04JJ 2(f"""ft_ ""fl] oot 

i90'1-3 8 CER #: __ v_,~-------
T ts c · d' h · d b·a 

l 0 o~ro ( v/v ') es pec1es: eno ap ma U I 

Days 

Concentration 0 1 2 3 4 5 1ilneil 6 7 

W"f,., .Y eJ n· Q.,'( in it •. olcl 
(,, ·, 

did< 
.. 

firlar new old new old •. new old new .heVll. · old ··new. 

Temperature (°C) 1A-S Z\,(j H\.) ;J'S .Q ,'.l.4-.s 1£)-"" 'l.6J:::.> J,,t:;O ivtD 1S-.0 1Li 0 1$-0 t / 
DO (mg/L) ~-0 :t -~ ~.o 4·S I(..\) ""ht ;-r l~Ef '().U 7. '-! \}-() '":;.~ / 

PH P,.O 1.1 ~.u 1 · 't 1·9 hf f-:-t rt~ '(] () 1·1 ?;' 0 1:· s / 
Cond. (µSiem) 1.0l:' ·--vCR- ::l.03 ~ 'J.()Ll- 'j_Oy /) 0·2--

Initials :"(f) ~ ;Jh.\ -~ tr/)VY) FVV)\110- crs 

{s rt{L (.ssr?tro \ j Days 

Concentration 0 1 2 3 4 5 tti~al s 7 
~\(.. _O~R \ init. old new. old new old new old new old new old new .fii)S( 
Temperature (°C) rts, u 1S .(3 1J.f·U ;::lt:;,-0 ,){.O 'l-6\0 '1ff ;"'i> 11£0 tY.O 1.).U Z4.0 ~-l v 

DO (mg/L) f:1·°C ':I·<;., 2'· '2- -q.. s 't· :)_ ~'1 f-;) ~y ';!I/ 9-~ P.:1 1-4 / 
pH lib 1 l "'+·9 ?>, l,; i-o =!··~ S.:,i ,;...:::::> 't-0 ?f D Cz:J·U Y,'_u 1·1'6 / 

Cond. (uS/cm) ~· t:!.711.5'1 ~1-9. 3::11} J 7,1' <f>U '=) \ 'X' ~L,..-4, 

Initials -:f) -s-s :Jli\l f.t- SV\WV t::-mvi/1 'J") 
' 

Days 

Concentration 0 1 2 3 4 5 f;h~I s 7 
C f'.i\ _ 11ri Cl init. .old·•. new olcl new old new old new 01a·· neVll old new fin.af' 

Temperature (°C) rl5,;, 0 Z(.O" vrc :lS,·t .:::?.4-.0 'lfil,.O; WP 'tJ: (J r1 y .{) (J.O 1Li.D 1$,0 / 
DO (m!=!/L) >5· I ~-h, ~..., ." v 4.4 i· 1 1-c.L, r Z.,,. 

r,. . . >:d ~.)" '1·) RI 17-, 't / 
pH ::/ . °I ?-·1 '::/ . {i '?>.- 0 ~-<t ~d ·111 I ~.o E)«J '(10 7. ~1 / 

Cond. (uS/cm) 'Z.'6 l ·7__f)6 ~1-if :i..:~:?J).. '°).9)0 30:+ --:S6 't 
Initials j'~ -:rs JU;,) ~ -FYV\l{V\ ttnl)A'J 'J) 

Days 

Concentration 0 1 2 3 4 5 h,,;"'1 6 7 
~e__fRCf1.. ···iniL 

I 
. 

nna( old.· new old .. new old new old new old new old neVll 

Temperature (°C) f)h_ \.. '1.-S .. o rL'1·0 ~-0 :;i.4.0 Q,6'..:> 'l/i}!J l«i", lJ 'l,.Y,,(, ~lS .o i_,~o /~,o / 
DO (mq/L) 8-l =1· Co ~.1,, ,_'S t . '1._ 1---f .h) :},~ y./ 7.3 (j_j r:r4 / 

PH ;i~ '1 r:?-"1 ::f.q '9-·~ -,: .i i=-:-0 d\ v I})'. () )?..O R.0 30 -;:;IA / 
Cond. (µSiem) mi ~':fO "66<t; !- 5 ey 809 ><:i-D 8--W 

Initials \JS j"i 7Jt\I Ir- fh'im -tl!Yw'~ rr< 

Thermometer: l DO meter/probe: _j_ I~ pH meter/probe: _\ _IL Conductivity meter/probe: _(_ 1 ?_ 

* mg/L as CaC03 

Hardness* 
Analysts: '{/J'.J\ 1 A\A![) ~ 

Reviewed by: ..,,J\J'"".""':t-fl-~~-~. ----
61'· yrr 

Sample Description: 

' ·~ 
Broodboard Used: 6!f 1 g CrB 12 {' 22 . z. 9 - =?a 3 z_) Comments: 

Version 1 :4 Issued July 19, 2017 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 
Work Order #: 

foo/o/v/v) 
t 

Concentration 0 
Gt-\ fR1.. init, 

Temperature (°C) h~S-U 
DO (m!':l/L) 6·0 

pH 1-(\ 
Cond. CuS/cm) ~~/i 

Initials '.'.f'S 

Concentration 0 

(.,-\-l ~ E_R.c init. 

Temperature (°C) 1~,0 
DO (m1:1/L) f!s. 0 

PH ':f. 9 
Cond. (µSiem) ~(:>"':, 

Initials IJ') 

Concentration 0 
e_v_MC'L ir:ilt 

Temperature (°C) '1~ .v 
DO (m1:1/L) p.,. 0 

PH l5· lJ 

Cond. CuS/cm) <;SS 
Initials ~ 

Concentration 0 
E:, v - t-1 C;,. l iriit.. 

Temperature (°C) :'1<..v 
DO (mg/L) 8·' 

pH ~.D ,, 
Cond. CuS/cm) bSO 

Initials 'Z)s 

Thermometer: _j_ 

Hardness* 

Alkalinit * 

* mg/L as CaC03 

Sample Description: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 

<.01d new 
'l~,O 1J+·O 
·:t-IO R· \ 
<b- I "J,,q 

':1'1 Lf 
<J) 

1 

old ·new 

1.,) .. 0· i"iL.l·o 
;r.s 8·1.-
f).D 7. 'i 

So\ 
us 

1 

old new 

1~.o 'L!.f ·C 
':1 · <; B· l 
~-0 1'6· 6 

5b't 
~s 

1 

old new 

~.6 ll'-1. e 
17· s S··l 
8' .. \ ~.b 

G;t; 
7) 

2 

old new 

:LS·O ..2\.\-.0 
4.b t·~ 
'6. I "l·i 

1-4-i 
iJW 

2 

.old new 

:lS·O 2.lf.b 
=t-s i·a 
i. \ ::i.i 

:lC\<l 
1W 

2 

-<>1d new 
:::lS .1) ~1.\-.D 

=t·S ?; · l 
'6· I 1·9 

SS3 
::iw 

2 

old new 

~S.·O ;).1.\-_0 
:i.s i· \ 
%-1 1·9 

b3Co 
vW 

Start Date & Time: c/u 1-
---':;-"'-'--f--,-+--~~........-......_,_-:-_ 

Stop Date & Time: -'/1.~u~;::...=,L.L.!.-1,.!:::.-'--'"'-'-''-"--=-=.:..'-
CER #: __ -+--------

Test Species· Ceriodaphnia dubia 

Davs 

3 4 5 "1't11:1I s 7 
,old .. new old new ·.old I new old new finirf 

iG'i<> 'ViP '1<() LllD 11~-u '7 \;l\) 'L~l;1 / 
:r.< I--? 1-.Cf }{1 7 .1._, '?. '. <., II·~ / 

f,..-:;:; 'i7 ~Q .... .'?].U g.o '6 () ':}. q / 

~?r "":'.}-4l::J -:j-G(}· ':].·~ \ 
f1..... .f-\fV1~'1/v fY'tlV''1 '~Vi 

Davs 

3 4 5 4l11li1\ 6 7 

··· ·orci 
.. .. 

fin# old new old new new.· old new. 

Jo\;) 'UU" 1t;;_O 24{) 'Js.u 74.0 1~ .o v 
:)-Li' /b ") 

~7) 1--. i "t :o- ~:r -i,, B.3 i":/·; / 
~' ·:y~ 'Xvi g..._l-'.\ g.o ;? () fl. q I 

)__ °l 1 ~f!>O :J.,OJ l,<l°I 
A.. tvv\~ Prll\VV'\.../ j"~ 

Days 

3 4 5 +.'v1 r:,I 6 7 

old new old •. new old new. old .new finaF 
'-6)0 '\,fa{/.:) ,¥ 11.'5".0 14 () 1( .o VtD l~-0 i/ 
1-'1 ;J:.,3 i-::J-..1 ';,~ r:f. 0- P5 14 / 
~) .,/( 0 A'l ~.o f5. l ti 6 g.o / 

~CS-;} t;'b6 S'--()-- c;s--z_... ,.. t=W\W\_.,, HY"llli\ (f) 

Davs 

3 4 5 ~1/1J 6 7 

old new old new ··old riew old new·· fin.iif" 

16\0 v~ -? ?t;.6 ti.CJ 0 i.s.o 11.,tCJ 75.0 / 
::}'-f J,:,) R-2' i.7t 1·~ ??R -=I·'-( / 
~-.\ ,f, ), f·I YD B· t (f.O ?3· C> v 

&.Ft '-&6 (__,~d {.;?, l 
~ bl!Y!~ tYYl~ crs 

~. 

Conductivity meter/probe: _l _I L. 

Analysts: (MM,AvJD,::)5: 
jQ)' . 

6°M'- . 

Comments: BroodboardUsed: 0+1Bt'£8 {u
1
22

1
2H -30

1
52-) 

Version 1 A Issued July 19, 2017 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 
Work Order #: 

/00,,1,, /~Iv) 

Concentration 

C/v\.._ Jv'-tt 
Temoerature (°C) 

DO (m~/L) 

pH 

Cond. (µS/cm) 

Initials 

Concentration 

Initials 

3\lecn~ 
Concentration 

&H-ER"L. 

Concentration 

Temperature (°C) 

DO (m~/L) 

oH 

Cond. (µSiem) 

Initials 

l..J, 
Thermometer:_, _ 

Hardness* 

Alkalinit * 
* mg/L as CaC03 

0 

iniL 
l"l~~'V 

1- I 
9,, ., 
~;q 

~ 

0 

0 

0 

init. 

Sample Description: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Test Species: eno ap ma u 1a 

Davs 

1 2 3 4 5 .41,Al 6 7 

old old 
:· 

fina( new old new old new old new .··old new new 

L~,O · 14.0 'd<;-0 d.4- .D <J.6'.0 V-19 <Jt:::_U l'D-10 1{. .u 1Iv\.0 1<h v 
";f • ) <l 1..... ) . =t·S i- ~ 11 <f f':....~ ".},} 6 .! ::f.'/_ '(;/ '1- 'i / 
'V- \ 8· \ '6·\ 'i;·O J._,.::, "::::. rt C.) DU g.o ~-0 9.0 / 

B~" i?J:l rf-<;.:;) r;;..;r 8:.so 9, \ 0 

-&$ "Jl<\J ... ~l#'V -emvit1 j') 

Das 

2 3 4 5 

new old 

;;:i4-.D 'fOl.:> 
i-~ 1'< 

0 
u 

2 3 7 

new new old 

'lb""\!> 
1,-( 

iJ!J\} 

Days 

1 2 3 4 5 6 7 

old new old new old new old new ·.·Old new old -new. .final 

Conductivity meter/probe: _!_ 1 _:z_ 

Analysts: €~~' \ AwD; JS 

Reviewed by: gm..._ , . 
n . Date reviewed: A;/ ' { 0 { ry--
Y, ~C°"P'!\o..t«::.- d~tr.,:.> .. ,z.:to;;;. 

\rQ\rlu...JSj )ee ~ iC.v- SorA(>le dP~Cl't\)hC.n\ 

Comments: Broodboard Used: Q ':::f 13f1-B(Zf 
1 
22.r' 2,'I - '?O 13 '2) 

Version 1 A.Issued July 19, 2017 Nautilus Environmental Company Inc. 



Client: ~ck coo\ 
Sample ID: 
Work Order· 

Days Concentration: ""LO"f~ ft!,r( Q;Y 

A B .. C D .. E F G H I 

1 / / ,,/' / /' /' i// / / 

2 v v ./ v v ./ v v. v 
---/' ... 

/ / ,/ 3 _,/ ,,,~-

/ / / 

4 3 3 4 4 3 '1 3 3 3 
5 ') / s ~ y ':> s 5 c. 

l 

6 I Lt 8 8 \0 l"1- \L ro Lll l'°.3 
7 

8 

Total 11 \ \ \-1- l1 LO\ 1....\ 1.?J l~ /,\ 

Days Concentration: -fr<. - -:-g_c f'\ 
A B C D E F G H I 

1 /' /' 
,,,,.,, '/ ,,,.., .. 

/ / / / 
2 ./ ./ .,/" ./ ./ v ..../ / ·/ 

3 ,/ (/ ( I/ /' / // //' .,,/ 

4 :J- t1 ~ :;;; ;)- 3 :s ,/ ,,,,,..... 

5 b \~ 1 c.; "1-- (o i 'Cl (..;\ 

6 10 q ~ ~ / -::::i- {.,.., v/ (o 

7 

8 

Total lfb 15.J 16 tlo tt lb ~q {,.., \6 

Days Concentration: (::.. I/ - MJ ... 7-
A B C D E F G H I 

1 /' / /' ,,,,...- / / / /" / 

2 v' ,,/ ./ ./ / v / v .._/ 

... / ,. / / / / / // / 

3 / 

4 '2> ~- .'fa-- ~ ~ :3 3 if '1.. 
5 c, 4 <() 4 s lo <; 14 " J 

6 'Ii l'L 9 ?r IV q tO 10 id-
7 

8 

Total Ff (OJ JU\ 1~ ·<)-, [ r> IY'i t I( II 

J I nit 
/ czt" 
./ :JIN 
/. 

.<).-

3 'f...}nJ?I) 

C-i "\~ 
'1 tr) 

l t; zr<, 

J. I nit 
j 7S 

/ '.Jl!\J .. / 

/ ;,,--

v #'l/47 
"\i ~ 
b -::)'5 

\0 <P 

J I nit 
// .:rs: 
./ iJ(/\j 

/ 
/ ;'~~--

.. ::;s .::m}ll, 
/ j''; 
\\ :rs 

' 
L~ :rs 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

i CJ:::/'(;, ( V~ \I J 
Concentration: .lfR-.u-G='!Ll 

A B c D E F G H I 
/' ./ ,,,, ... /,,. ./' / ,,, .. ,,., /"'' / 

/ / / v v v ./ ·.,/ / 

./ .. ... .. / ,-· / .. _./ .,/ ... 
' ' 

'1 c.; ~ 11 4 q 3· 3 3 
4 ') q.. ) s '1 q, i + 

"1 r'l~ ~o '6 \I \\ 1 r 11 !.0 

\;:J,, 1"1 J 7-,-Z..,. 1!f '/ (!} 17.1 _') i k:)~ !r"J.O 

Concentration: (sK -f'!2. \ 
A B c D E F G H I 
/ ./ ./ .... / / _,,,. ....... -- / / 
./ ../ v v v v v v V' 

.. ..... / // I// ;·-' .. ,/' /'' , .. f 
.. 

8 ~ '1 8 3 3 3 '1· Lt 
( <o <o s ') q ([J q. ~ 

lO 'i 6 / ~ 8 0 9 '6 

r:s l~ rn t5 lb )-0 lS ')d. lP> 

Concentration: r:: \/ -· tir \ 
A B c D E F G H I 

v"" ·/' 
.. .,,., .... /" 

,... ../ ,,,,.. .. .,...,,.. .. 
/ 

........... .......... v v v"' 
.,........ 

"' v ..,,... 

/ ,,,. / / /" / / / / 

~ 3 ;}- :;... ;;?) ;}:.. -3 t.r. 3 
S. s ti Q;, 5 1 <; ·11 'fl 
'1 ~ q {O Id- l ') u (/ -7 

I 

-
t:::r l+ t:+ I'( J'<) 1h 1<'1 If( I~ 

·: 
. I 

Notes: X = mortality. • f. :i'M.bm Q..llovr~dq-\G\,~ <;., . 

Sample Description: \JQr\CLiS ; "Jt~ ~-W Cl\.\ 3:lmQ4'-. Q..e-2Cy1~\\r....:V-"':. 
Comments: )"otal #Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count • 

. -
Reviewed by: 

Version 2.1 Issued July 29, 2009 

s"rt D•to & Tim" '1 /J ?_J PVi/ 'I sj, 
Stop Date & Time: 0 62 l , J$0 ., 

Set up by· 17' · 

Co.ncentration: GM._. 1'-\.,C\ 
J -lnit A B c D E F G H. I J I nit 
/ ::rs // ./· / / / / / ,/ / ./ ~j 

.._/ "JW ./' / v ............. ............. ............. ~ v-/ if . .,/ JIN 
,-/ h .:·- /, /' /,,.; / /. // ... ,;/_.. _,... .. ·'1-~ 

3 if:lilfr) I~ 5 3 '1 4 '1 3 <-t· 3 1, ":lt}JJ? 

(a 'Jo) (\ q tl 56 ~ lfi '::; ') j q '()""'"' 

\U j) \~ 10 \6 '1 t l q to <:.:[- I\ \u J::' 

IC/ ~ 7 '6 ;;_:;:; 2l1 "(.\ "2...~ l.J 70 lh 17 2..:S t\'\l\A ' 

Concentration: C-rt+- E.?-C 
J I nit A .B c D E F G H I J I nit 

/ vs v / / / / / /' / / / TS 
-..../ ·aw v .._,/ v v v v v v" v .v "Qli\I 

( /i-· / ./ .... / .... / ,/ ,/ / / / .. -, ,.-.-/ 41-.. .. 
Vi mw :3 Lr 3 $-· -~· 3 3 ':1 '2, s; Flrl'.IJJ'. 
b rrs s / 5· :r '1 ~ \l !,, 5 5 (fS 

OJ <:r5 \ l 11 l\ ro 'i 1 \,() <{ \/ 11 ::ts 

Rj >,/ . 
l '1 'J.) /q ~ l er ,,0 i er 1f5 i~ t t.7 '(' IY vs 

I 

Concentration: GA :.- M.C.., 'L_ 
J I nit A B c D E F G H I J I nit 

/ vs ,. .... / ,,.,,..,.. / // / / .,.,,., .. / ./ "11'$ 
v .... \JvJ v v '-"" v-"' ~-- '\..v ~ ~ .. · v· .. V" \/' ... Jlt\i 
~ 

,.,..... .. 
/ !/ / / /' / 

.. 
/// 

...... 
IA:i---.. .../ ·""-· 

..3 m11 ;;.... .:t- 3 / ;;i, 1/ ~ ,:1.. ;}- 1/ WlYi 
lo ~<; }( /". ~l-< 3 ''S / 'f 2 1. ...... / J"'S 
10 I-J'S 4 ,/ I)( • "2 

'I. J 9 G 5 1i :rs 
\ 
\ 

l<r J) 1.....x ... {,. '1;)• "2,)l.. ()X. 3 14 f 0 + I.{ J\ 

Date reviewed: --~&t,,___,,_,_, _l.._'1._,_/_,_/~J=-· ____ _ 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order: 

Days Concentration: I I" -· LC.,£)5S \,,.(' f 
A B C D E F G H I J I nit 

1 ;;,/ / / / / / .. ,,./. 
/ . ./ / \i'S 

2 
./ v / / / / v ,/ "'"' \/ 'J!f\J 

3 / / / / / / / / / / 1~--

4 ~ 3. '1' 3 '3 Gt 0i t:::;:' 4 lf #}}'I 

5 '3 'd 9-i. ./ <;:; ® <ti 1' ~ 0 ::r~ 

6 '1 \\. lO ) u ,\\ \0 ll IJ 9 '(}':i 

7 

8 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Concentration: Y+L ~~R7 
A B c D E F G H I 
/ / /' /' / / ,,,,,,, .. 

/ / 
v / v v ..,/' v v v v ,.. 

/ / ,. .... ./ / ,.... / / 

h 3 .3 3 '-r er. Lt c.:r tr 
lo <j (;,, Vi \'1.... ¥'.'? -! '6 ~ 
q \0 xS l6 q \,\ \1.- l) \V 

Start D•" & T;m., t? Z '?' /(ift! //'IS-I, 
Stop Date & Time: v O 'l/ G 7$60f 

Set up by: · · r -

Concentration: 
J I nit A B c D E F G H 
/ \'j") 

v VV\I 
// 

.-c(J.-, 

".:L IYnt, 
'() j) 
to '\f) 

I J I nit 
J'S JP) 

Total 15 IJ-d 11· -~ w 7J. Lt) ;;>?:: ;;i..9 l'L \JS 1,..\ 1l6 1-q \ l1 2:5 !/ .s 1.5 '7-.. ":t 27- 13 l'\:K 

Days Concentration: Concentration: Concentration: 
A B C D E F G H I J I nit A B c D E F G H I J I nit A B c D E F G H I J I nit 

1 

2 

3 

4 

5 

6 ' 
7 

' 
8 ) 

Total 
\ 

Days Concentration: Concentration: Concentration: 
A B C D E f: G H I J I nit A B c D E F G H I J I nit A B c D E F G H I J I nit 

1 

2 

3 

4 

5 

6 

7 

8 

Total 

Notes: X =mortality. P. Subci:.1pt\ott~-
Sample Description: \JO.VI.CMS) ~ee ~ .Q;4 at\ ::a~ de~C\r\OXA;.. 
Comments: Total# Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count. 

JGC Reviewed by: Date reviewed: __ _,k{j_-l-_· _f _o-+/i_r_q--=+-------
'--=-t ( 

Nautilus Environmental 
Version 2.1 Issued July 29, 2009 



Client: ~t'- (00..\ 

W.0.#: \3:0338 

Subsample 
Sample ID Date 

(12.~~CJ':L Jd·1~l':f 
f°e._, ufR.-1. 
G+!_ .([2.1-

~t-l. cf2.C 
(}\-l _ E:j2.. '1-

<LM.....MC.:1 .. 
,CM •.. /v\.C... "2... 

~\J -· Hc..,1.. 
' ji-. ,""". (V_MC.,1... 

U::.~ LCD SS l c.,c..; ~II 

)Clf. no~ ov )1 I 111 TM1-
I ' 

Date 
Measured 

Jul '-1;llf1.+ 

.... y 

l11lLJ1~f'.l 

Hardness and Alkalinity Datasheet 

Alkalinity 

Sample (ml) 0.02N (ml) of 0.02N 
Volume HCUH2S04 HCL/H2S04 Total Alkalinity 

(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) 

'50 10. s 1.0 ''::/- 'LC>b 
g, \ e.5 I '5 ~ 

I 0. 1-f \O·b 2,0'i 

'+· ~ g.o IS '2.. 
f·+ @ ,(') , I Ii B 

, >-::;. '1- ";f. 9 r<;O 
.q.~ !O· 6 [qt-

!6·S lO ·b 7_,e;;O 
, q. l_, c . q. J I~ B' 

'""" '(0·5 \0·1- v6 
':JO I.{,~ t;· () cu.,., 

Notes:!/) .0//;J-/Qr/ -rQ 100//h. ( vv/ ..D.7. {.A/ tfJ 7'..9-/ 
"---""' I 

Reviewed by: 

Version 1.1 Issued July 28, 2016 

Hardness 

Volume of 
Sample 0.01M Total 
Volume EDTA Hardness 

(ml) Used (ml) (mg/l CaC03) Technician 

IOU) G.o f;OO :rs 
so 8·:5 166 
ioCT> 5,5 sso 
so "::f. b 157-. 
£0 ·7.s tSO 
so "'f.2 I 41..f -\O<D 5.f, 5(-;0 ,.... 

!O\f.> '3-8 '?,00 
lOU} L\ . C:> 400 
10UJ 5, <{? 530 ~ 

G"O 50 (()0 fY\;\W"l 

Nautilus Environmental Company Inc. 



CETIS Summary Report Report Date: 

Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test 

23 Aug-17 11:16 (p 1 of 2) 

170738 I 10-9095-5632 

Nautilus Environmental 

Batch ID: 16-0801-9276 

27 Jul-17 11:45 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Analyst: Emma Marus 

Start Date: Diluent: 20% Perrier Water 

Ending Date: 02 Aug-17 15:00 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 3h Source: In-House Culture Age: <24h 

Sample Code 

Lab Control 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

Sample Code 

Lab Control 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM....;MC2 

LC_LCDSSLCC · 

GH_ER2 

Sample ID 

10-9377-7547 

01-4359-9130 

21-3074-8472 

16-6684-6283 

03-2461-8737 

05-7638-3020 

11-6022-0236 

11-5224-8549 

12-2830-5450 

06-5340-5299 

19-8157-3983 

Material Type 

Water Sample 

Water Sample 

·water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Effluent 

Water Sample 

·Water Sample 

6d Survival Rate.Summary 

Sample Code Count 
Lab Control 

FR_UFR1 

CM_MC1 
FR_FRCP1 

GH_FR1 

GH_ERC 
EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

Reproduction Summary 

Sample Code 

Lab Control 

FR_UFR1 

CM_MC1 

FR_FRCP1 
GH_FR1 

GH_ERC 
EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 
GH_E;R2 

10 

10 

10 
10 

10 

10 
10 
10 

10 
10 
10 

Count 

10 

10 

10 

10 
10 

10 
10 

10 
10 

10 
10 

Sample Date Receive Date 

27 Jul-17 11 :45 27 Jul-17 11 :45 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

Sample Age 

NA 

48h (15.9 °C) 

51 h (14.2 °C) 

51h (16 °C) 

50h (15 °C) 

Client Name 

Teck Coal 

25 Jul-17 12:16 26 Jul-17 08:15 47h (15 °C) 

25 Jul-17 13:45 26 Jul-17 08:15 46h (16.9 °C) 

25 Jul-17 10:45 26 Jul-17 08:15 49h (16.9 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 47h (18 °C) 

25 Jul-17 10:31 26 Jul-17 08:15 49h (13.4 °C) 

25 Jul-17 11:15 26 Jul-17 08:15 49h (15 °C) 

Sample Source Station Location 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

0.7 

1 
1 

Mean 

18.4 

20 

21.7 

13.8 
16.7 

17.5 

17.7 / 
19.3' 

6 
19.2 
22.5 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

GH_ERC_WS_2017-07-25_N 

EV_MC2_WS_2017-07 

EV_HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC_LCDSSLCC_WS_2017-05-22 

GH_ER2_ WS_2017-07-25_N 

.95% LCL 95% UCL Min Max Std Err 
1 1 
1 

0.3544 

1 
0 

95% LCL 95% UCL Min 

16.21 20.59 11 

18.69 

19.41 

9.316 
13.86 

13.76 

16.27 

17.19 

3.388 

15.95 

20.58 

21.31 

23.99 

18.28 
19.54 

21.24 

19.13 

' 21.41 

8.612 

22.45 

24.42 

17 

16 

4 
8 
8 
14 

17 

2 

8 
18 

Max 

22 

22 

28 

25 
22 

24 

21 

26 

14 

23 

27 

0 

0 
0 
0 
0 
0 
0 
0 
0.1528 

0 

0 

Std Err 

0.9684 

0.5774 

1.012 

1.982 
1.257 

1.655 
0.6333 

0.9315 
1.155 

1.436 

0.8466 

Latitude 

Std Dev 

0 

0 
0 
0 
0 
0 
0 
0 
0.483 

0 

0 

Std Dev 

3.062 

1.826 

3.199 

6.268 
3.974 
5.233 

2.003 

2.946 
3.651 

4.541 

2.677 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

CV% 

0.0% 

0.0% 

0.0% 
0.0% 
0.0% 

0.0% 

0.0% 
0.0% 

69.01% 

0.0% 

0.0% 

CV% 

16.64% 

9.13% 

14.74% 

45.42% 
23.79% 

29.91% 
11.32% 

15.26% 

%Effect 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 
0.0% 

30.0% 

0.0% 

0:0% 

%Effect 

0.0% 

-8.7% 

-17.93% 

25.0% 
9.24% 
4.89% 

3.8% 

-4.89% 

60.86% 67.39% 

23.65% -4.35% 

11.9% -22.28% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:ftl11fll! . QA: 



CETIS Summary Report Report Date: 23 Aug-17 11:16 (p 2 of 2) 

Test Code: 170738 I 1 o-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Gd Survival Rate Detail 

Sample Cocie .. : Rep 1 Rep2 Rep3 Rep4 Reps RepG Rep7 Rep8 Rep9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 1 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 

GH_ERC 1 

EV_MC2 1 

EV_HC1 1 1 

CM_MC2 0 1 0 0 

LC_LCDSSLCC 

GH_ER2 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps RepG Rep7 Rep 8 Rep9 Rep 10 
Lab Control 22 11 17 19 19 21 18 18 21 18 

FR_UFR1 17 21 22 17 20 21 21 22 20 19 

CM_MC1 28 22 24 21 23 21 20 16 19 23 

FR_FRCP1 18 25 16 16 4 16 17 6 10 10 

GH_FR1 13 18 18 8 16 20 15 22 18 19 

GH_ERC 19 8 19 20 19 20 24 19 8 19 

EV_MC2 17 19 19 15 18 18 18 18 21 14 

EV_HC1 17 17 17 18 23 26 19 19 18 19 

CM_MC2 2 6 5 3 6 3 14 10 7 4 

LC_LCDSSLCC 15 22 22 8 20 21 20 23 22 19 

GH_ER2 21 18 24 19 25 23 23 27 22 23 

Gd Survival R'ate Binomials' 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps RepG Rep7 Rep 8 Rep9 Rep 10 
Lab Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_UFR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_FRCP1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_FR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ERC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_MC2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_HC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC2 0/1 1/1 1/1 0/1 ' 0/1 1/1 1/1 1/1 1/1 1/1 
LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ER2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: fn!!V!I\ 



CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 :14 (p 4 of 9) 

170738110-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-7539-7463 

Analyzed: 22 Aug-17 15:00 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-17 11:45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157-3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Effluent 

LC_LCDSSLCC .· . Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 
(1) Lab Control FR_UFR1 

Lab Control CM_MC1 
Lab Control FR_FRCP1 
Lab Control GH_FR1 
Lab Control GH_ERC 
Lab Control EV_MC2 
Lab Control EV_HC1 
Lab Control CM_MC2 
Lab Control LC_LCDSSLCC 
Lab Control GH_ER2 

000-469~187-1 

EndR_oint: 6d Survival Rate 

Analysis: STP 2x2 Contingency Tables 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

27 Jul71711:45 27 Jul-1711:45 

25 Jul-17 11:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 12:16 26 Jul-17 08:15 

25 Jul-17 13:45 26 Jul-17 08:15 

25 Jul-17 10:45 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

25 Jul-17 10:31 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

Sample Age 

NA 

48h (15.9 °C) 

51h (14.2 °c) 

51h (16 °C) 

50h (15 °C) 

47h (15 °C) 

46h (16.9 °C) 

49h (16.9 °c) 

47h (18 °C) 

49h (13.4 °c) 

49h (15 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client Name Project 

Teck Coal Teck Coal Q3 

Teck Coal Q3 

Sample Source Station Location Latitude Longitude 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1.oooo 
1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

0.1053 1.0000 

1.0000 

1.0000 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

GH_ERC_WS_2017-07-25_N 

EV _MC2_ WS_2017-07 

EV _HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

· LC_LCDSSLCC_WS_2017-05-22 

GH_ER2_ WS_2017-07-25_N 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

CETIS™ v1.8 .. 7.16 Analyst: cnUIJ/l QA: 

,j(]l._ 
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CETIS Analytical Report Report Date: 23 Aug-17 11:14 (p 5 of 9) 

Test Code: 170738 110-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-7539-7463 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug-17 15:00 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
Lab Control Negative Contr 10 0 10 1 0 0.0% 
FR_UFR1 10 0 10 0 0.0% 
CM_MC1 10 0 10 1 0 0.0% 
FR_FRCP1 10 0 10 1 0 0.0% 
GH_FR1 10 0 10 0 0.0% 
GH_ERC 10 0 10 0 0.0% 
EV_MC2 10 0 10 0 O.!}% 
EV_HC1 10 0 10 0 0.0% 
CM_MC2 7 3 10 0.7 0.3 30.0% 
LC_LCDSSLCC 10 0 10 1 0 0.0% 
GH_ER2 10 0 10 0 0.0% 

6d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 
Lab Control 1 1 1 1 1 1 1 1 1 1 

FR_UFR1 1 1 

CM_MC1 1 
FR_FRCP1 

GH_FR1 

GH_:ERC 1 . 
EV_MC2 1 . 

EV_HC1 1 

CM_MC2 0 0 0 

LC_LCDSSLCC 1 

GH_ER2 

6d Survival Rate Binomials 

Sample Code . Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 Rep 7 Rep8 Rep9 Rep 10 
Lab Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_UFR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_FRCP1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_FR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ERC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_MC2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV.:._HC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC2 0/1 1/1 1/1 0/1 0/1 1/1 1/1 1/1 1/1 1/1 
LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ER2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: t:l'YI J'1t] QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-7539-7463 Endpoint: 6d Survival Rate 
Analyzed: 22 Aug-17 15:00 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

23 Aug-17 11 :14 (p 6 of 9) 

170738 110-9095-5632 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Ana1yst:tr't1Jt17 oA: d~ tr.r/rr 



CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 :14 (p 7 of 9) 

170738 I 1 o-9095-5632 

Ceriodaphnia 7-d. Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-6086-9453 

Analyzed: 22 Aug-17 15:01 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-1711:45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code. Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_;MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_.:.MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157-3983 

Sample Code· · Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Effluent 

LC_LCDSSLCC Water Sample 

GH-'ER2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 

FR_UFR1 (j) Lab Control 
FR_UFR1 CM_MC1 
FR_UFR1 FR_FRCP1 
FR_UFR1 GH_FR1 
FR_UFR1 GH_ERC 
FR_UFR1 EV_MC2 
FR_UFR1 EV_HC1 
FR_UFR1 CM_MC2 
FR_UFR1 LC_LCDSSLCC 
FR_UFR1 GH~ER2 

000-469-187-1 

Endpoint: 6d SuNival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Reproduction-SuNival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

27 Jul-17 11 :45 27 Jul-17 11 :45 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 12:16 26 Jul-17 08:15 

25 Jul-17 13:45 26 Jul-17 08:15 

25 Jul-17 10:45 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

25 Jul-17 10:31 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

1.0000 Exact 
1.0000 Exact 

1.0000 Exact 

1.0000 Exact 
1.0000 Exact 
1.0000 Exact 

1.0000 Exact 
0.1053 1.0000 Exact 

1.0000 Exact 

1.0000 Exact 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Sample Age Client Name 

NA Teck Coal 

48h (15.9 °C) 

51 h (14.2 °C) 

51h(16°C) 

50h (15 °C) 

47h (15 °C) 

46h (16.9 °C) 

49h (16.9 °C) 

47h (18 °C) 

49h (13.4 °C) 

49h (15 °C) 

Station Location 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

GH_ERC_WS_2017-07-25_N 

EV_MC2_WS_2017-07 

EV_HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC LCDSSLCC WS 2017-05-22 - - - "') 

GH_ER2_WS_2017-07-25_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

CETIS™ v1.8.7.16 Analyst: -ftnO'J QA: 



CETIS Analytical Report Report Date: 23 Aug-17 11 :14 (p 8 of 9) 

Test Code: 170738 I 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-6086-9453 Endpoint: 6d Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 22 Aug-17 15:01 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 

Lab Control 10 0 10 1 0 0.0% 

FR_UFR1 Negative Contr 10 0 10 0 0.0% 

CM_MC1 10 0 10 0 0.0% 
FR_FRCP1 10 0 10 0 0.0% 

GH_FR1 10 .0 10 0 0.0% 

GH_ERC 10 0 10 0 0.0% 

EV_MC2 10 0 10 0 0.0% 
EV_HC1 10 0 10 0 0.0% 
CM_MC2 7 3 10 0.7 0.3 30.0% 
LC_LCDSSLCC 10 0 10 1 0 0.0% 
GH_ER2 10 0 10 0 0.0% 

6d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 1 

FR_UFR1 1 

CM_MC1 1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM~MC2 0 0 0 

LC_LCDSSLCC 1 

GH_ER2 

6d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 
Lab Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

FR:_UFR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1- 1/1 1/1 1/1 

CM_MC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_FRCP1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

GHJR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ERC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_MC2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_HC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC2 0/1 1/1 1/1 0/1 0/1 1/1 1/1 1/1 1/1 1/1 
LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ER2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

000c469-187-1 .. CETIS™ v1.8.7.16 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-6086-9453 Endpoint: 6d Survival Rate 
Analyzed: 22 Augc17 15:01 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

23 Aug-1711:14 (p 9 of 9) 

170738 110-9095-5632 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: fti;Jm QA: 



CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 :14 (p 1 of 9) 

170738110-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 17-3092-7575 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug-17 14:58 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 16-0801-9276 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 27 Jul-17 11:45 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 02 Aug-17 15:00 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 3h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 10-9377-7547 27 Jul-17 11 :45 27 Jul-17 11 :45 NA Teck Coal Teck Coal Q3 

FR_UFR1 01-4359-9130 25 Jul-1711:41 26 Jul-17 08:15 48h (15.9 °C) 

CM_MC1 21-3074-8472 25 Jul-17 08:30 26 Jul-17 08:15 51 h (14.2 °C) 

FR_FRCP1 16-6684-6283 25 Jul-17 09:08 26 Jul-17 08:15 51 h (16 °C) 

GH_FR1 03-2461-8737 25 Jul-17 09:26 26 Jul-17 08:15 50h (15 °C) 

GH_ERC 05-7638-3020 25 Jul-17 12:16 26 Jul-17 08:15 47h (15 OC) 

EV_MC2 11-6022-0236 25 Jul-17 13:45 26 Jul-17 08:15 46h (16.9 °C) 

EV_HC1 11-5224-8549 25 Jul-17 10:45 26 Jul-17 08:15 49h (16.9 °C) 

CM_MC2 12-2830-5450 25 Jul-17 13:05 26 Jul-17 08:15 47h (18 °C) 

LC_LCDSSLCC 06-5340-5299 25 Jul-17 10:31 26 Jul-17 08:15 49h (13.4 °C) 

GH_ER2 19-8157 -3983 25 Jul-1711:15 26 Jul-17 08:15 49h (15 °C) Teck Coal Q3 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample Teck Coal Lab Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03072017_N 

CM_MC1 Water Sample Teck Coal CM_MC1_WS_20170725_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03072017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-07~25_N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2017-07-25_N 
EV_MC2 Water Sample Teck Coal EV _MC2_WS_2017-07 
EV_HC1 Water Sample Teck Coal EV_HC1_WS_2017-07-25_N 
CM_MC2 Effluent Teck Coal CM_MC2_WS_20170725_N 
LC_LCDSSLCC Water Sample Teck Coal LC_LCDSSLCC_WS_2017-05-22 
GH_ER2 Water Sample Teck Coal GH_ER2_ WS_2017-07-25_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample Test Stat P-Value P-Type Decision(a:5%) 
GH_ER2 © Lab Control 1 1.0000 Exact Non-Significant Effect 
GH_ER2 FR_UFR1 1.0000 Exact Non-Significant Effect 
GH_ER2 CM_MC1 1.0000 Exact Non-Significant Effect 
GH_ER2 FR_FRCP1 1.0000 Exact Non-Significant Effect 
GH_ER2 GH_FR1 1.0000 Exact Non-Significant Effect 
GH_ER2 GH_ERC 1.0000 Exact Non-Significant Effect 
GH_ER2 EV_MC2 1.0000 Exact Non-Significant Effect 
GH_ER2 EV_HC1 1.0000 Exact Non-Significant Effect 
GH_ER2 CM_MC2 0.1053 1.0000 Exact Non-Significant Effect 
GH_ER2 LC_LCDSSLCC . 1.0000 Exact Non-Significant Effect 

000-469-187-1 CETIS™ v1.8.7.16 
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CETIS Analytical Report Report Date: 23 Aug-17 11 :14 (p 2 of 9) 

Test Code: 170738 I 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 17-3092-7575 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug-17 14:58 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 

Lab Control 10 0 10 1 0 0.0% 
FR_UFR1 10 0 10 0 0.0% 
CM~MC1 10 0 10 0 0.0% 
FR_FRCP1 10 0 10 0 0.0% 
GH_FR1 10 0 10 0 0.0% 
GH_ERC 10 0 10 0 0.0% 
EV_MC2 10 0 10 0 0.0% 
EV_HC1 10 0 10 0 0.0% 
CM_MC2 7 3 10 0.7 0.3 30.0% 
LC_LCDSSLCC 10 0 10 0 0.0% 
GH_ER2 Negative Contr 10 0 10 0 0.0% 

Gd Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep5 RepG Rep7 Rep 8 Rep 9 Rep 10 
Lab Control 1 1 1 1 1 1 1 1 1 1 

FR_UFR1 

CM_MC1 

FR_FRCP1 1 
GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 0 0 0 
LC_LCDSSLCC 1 
GH_ER2 

Gd Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 RepG Rep7 Rep 8 Rep9 Rep 10 
Lab Control 1/1 1/1. 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_UFR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_FRCP1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_FR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ERC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_MC2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV_HC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
CM_MC2 0/1 1/1 1/1 0/1 0/1 1/1 1/1 1/1 1/1 1/1 
LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
GH_ER2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

000-469-187-1 CETIS™ v1.8.7.16 f:Mtl) ju.__ 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 17-3092-7575 Endpoint: 6d Survival Rate 
Analyzed: 22 Aug-17 14:58 Analysis: STP 2x2 Contingency Tables 

Graphics 

~ 0.5 

~ 
~ 0,4 

!· ~! § i' ~ ~ " ~I ~ ~! • •' 
.•, 

ill ~' •' jj 

~I 

000-469-187-1 CETIS™ v1.8.7.16 

~eport Date: 

Test Code: 

23 Aug-1711:14 (p 3 of 9) 

170738 I 10-9095-5632 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 



CETIS Analytical Report Report Date: 

Test Code: 

13 Oct-17 15:11 (p 1 of 3) 

170738 110-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 05-1785-9356 

Analyzed: 13 Oct-17 15:10 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-17 11 :45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_.:.ER2 19-8157-3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM...:MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Effluent 

LC_LCDSSLCC Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 

CM~MC1l_0 Lab Control 
CM_MC1 FR_UFR1 

CM_MC1 FR_FRCP1 
CM_MC1 GH_FR1 
CM_MC1 GH_ERC 

CM_MC1 EV_MC2 

CM_MC1 EV_HC1 

CM_MC1 CM_MC2 
CM_MC1 LC_LCDSSLCC 
CM_MC1 GH_ER2 

000-469-187-1 

Endpoint: 6d Survival Rate CETIS Version: CET1Sv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

27 Jul-17 11 :45 27 Jul-17 11 :45 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 12:16 26 Jul-17 08:15 

25 Jul-17 13:45 26 Jul-17 08:15 

25 Jul-17 10:45 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

25 Jul-17 10:31 26 Jul-17 08:15 

25 Jul-17 11:15 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Test Stat 

1 

0.1053 

Trials 

NA 

P-Value 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Sample Age Client Name 

NA Teck Coal 

48h (15.9 °C) 

51 h (14.2 °C) 

51h (16 °C) 

50h (15 °C) 

47h (15 °C) 

46h (16.9 °C) 

49h (16.9 °C) 

47h (18 °C) 

49h (13.4 °C) 

49h (15 °C) 

Station Location 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

GH_ERC_WS_2017-07-25_N 

EV_MC2_WS_2017-07 

EV_HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC_LCDSSLCC_WS_2017-05-22 

GH_ER2_ WS_2017-07-25_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Project 

Teck Coal Q3 

Teck Coal 03 

Longitude 

CETIS™ v1 .8.7.16 Analvst: 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 05-1785-9356 Endpoint: 6d Survival Rate 

Analyzed: 13 Oct-17 15:10 Analysis: STP 2x2 Contingency Tables 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R 

Lab Control 10 0 10 1 0 

FR_UFR1 10 0 10 0 
CM_MC1 Negative Contr 10 0 10 0 
FR_FRCP1 10 0 10 0 
GH_FR1 10 0 10 0 

GH"""'ERC 10 0 10 0 
EV_MC2 10 0 10 0 
EV_HC1 10 0 10 1 0 

CM_MC2 7 3 10 0.7 0.3 

LC_LCDSSLCC 10 0 10 0 
GH_ER2 10 0 10 0 

Gd Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 
Lab Control 1 1 1 1 1 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 0 0 0 

LC_LCDSSLCC 1 

GH_ER2 

Gd Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps 
Lab Control 1/1 1/1 1/1 1/1 1/1 

FR_UFR1 1/1 1/1 1/1 1/1 1/1 
CM_MC1 1/1 1/1 1/1 1/1 1/1 
FR_FRCP1 1/1 1/1 1/1 1/1 1/1 
GH_FR1 1/1 1/1 1/1 1/1 1/1 
GH_ERC 1/1 1/1 1/1 1/1 1/1 
EV_MC2 1/1 1/1 1/1 1/1 1/1 
EV_HC1 1/1 1/1 1/1 1/1 1/1 
CM_MC2 0/1 1/1 1/1 0/1 0/1 
LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 
GH_ER2 1/1 1/1 1/1 1/1 1/1 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

%Effect 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

30.0% 

0.0% 

0.0% 

Rep G Rep7 

1 1 

RepG Rep7 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

13 Oct-1715:11(p2 of 3) 

170738 I 10-9095-5632 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 05-1785-9356 Endpoint: 6d Survival Rate 
Analyzed: 13 Oct-17 15:10 Analysis: STP 2x2 Contingency Tables 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

13 Oct-17 15:11 (p 3 of 3) 

170738 I 10-9095-5632 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 : 15 (p 7 of 18) 

170738 I 1 o-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-1964-4553 

Analyzed: 22 Aug-17 15:00 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-17 11 :45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157-3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 .. Water Sample 

CM_MC2 Effluent 
LC_LCDSSLCC ·. Water Sample 

GH_ER2 Water Sample 

Data Transform. Zeta 
Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code vs 

Lab Control 

{j) 

Sample Code 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GHJR1 
GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Analyst: Emma Marus Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

27 Jul-17 11 :45 27 Jul-17 11 :45 NA Teck Coal Teck Coal Q3 

25 Jul-1711:41 26 Jul-17 08:15 .48h (15.9 °C) 

25 Jul-17 08:30 26 Jul-17 08:15 51 h (14.2 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 51h(16°C) 

25 Jul-17 09:26 26 Jul-17 08:15 50h (15 °C) 

25 Jul-17 12:16 26 Jul-17 08:15 47h (15 °C) 

25 Jul-17 13:45 26 Jul-17 08:15 46h (16.9 °C) 

25 Jul-17 10:45 26 Jul-17 08:15 49h (16.9 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 47h (18 °C) 

25 Jul-17 10:31 26 Jul-17 08:15 49h (13.4 °C) 

25 Jul-1711:15 26 Jul-17 08:15 49h (15 °C) Teck Coal Q3 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_03072017 _N 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERC_WS_2017-07-25_N 

Teck Coal EV _MC2_WS_2017-07 

Teck Coal EV_HC1_WS_2017-07-25_N 

Teck Coal CM_MC2_ WS_20170725_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-22 

Teck Coal GH_ER2_WS_2017-07-25_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 23.0% 

Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 

121 72 4 18 o.9979 Asymp Non-Significant Effect 
134.5 72 3 18 1.0000 Asymp Non-Significant Effect 
73 72 2 18 0.0537 Asymp Non-Significant Effect 
91 72 3 18 0.5110 Asymp Non-Significant Effect 
109 72 18 0.9566 Asymp Non-Significant Effect 
92.5 72 4 18 0.5661 Asymp Non-Significant Effect 
104.5 72 3 18 0.9011 Asymp Non-Significant Effect 
56 72 0 18 0.0010 Asymp Significant Effect 
122.5 72 3 18 0.9986 Asymp Non-Significant Effect 
142 72 4 18 1.0000 Asymp Non-Significant Effect 

CO lab ccrrhrv{ ::: :Jo'/. pertu2-r 
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CETIS Analytical Report Report Date: 23Aug-1711:15(p8of 18) 

Test Code: 170738 I 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08~ 1964-4553 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug~17 15:00 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

ANOVA Table 

Source Sum·Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 2024.418 202.4418 10 13.99 <0.0001 Significant Effect 

Error 1433 14.47475 99 
Total 3457.418 109 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1 %) 

Variances Bartlett Equality of Variance 23.81 2.3.21 0.0081 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9497 0.9683 0.0004 Non-normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 18.4 16.21 20.59 18.5 11 22 0.9684 16.64% 0.0% 
FR_UFR1 10 20 18.69 21.31 20.5 17 22 0.5774 9.13% -8.7% 
CM_MC1 10 21.7 19.41 23.99 21.5 16 28 1.012 14.74% -17.93% 
FR_FRCP1 10 13.8 9.316 18.28 - 16 4 25 1.982 45.42% 25.0% 
GH_FR1 10 16.7 13.86 19.54 18 8 22 1.257 23.79% 9.24% 
GH_ERC 10 17.5 13.76 21.24 19 8 24 1.655 29.91% 4.89% 
EV_MC2 10 17.7 16.27 19.13 18 14 21 0.6333 11.32% 3.8% 
EV_HC1 10 19.3 17.19 21.41 18.5 17 26 0.9315 15.26% -4.89% 
CM_MC2 10 6 3.388 8.612 5.5 2 14 1.155 60.86% 67.39% 
LC_LCDSSLCC 10 19.2 15.95 22.45 20.5 8 23 1.436 23.65% -4.35% 
GH_ER2 10 22.5 20.58 24.42 23 18 27 0.8466 11.9% -22.28% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep5 Rep 6 Rep7 Rep 8 Rep9 Rep 10 
Lab Control 22 11 17 19 19 21 18 18 21 18 
FR_UFR1 17 21 22 17 20 21 21 22 20 19 
CM_MC1 28 22 24 21 23 21 20 16 19 23 
FR_FRCP1 18 25 16 16 4 16 17 6 10 10 
GH_FR1 13 18 18 8 16 20 15 22 18 19 
GH_ERC 19 8 19 20 19 20 24 19 8 19 
EV_MC2 17 19 19 15 18 18 18 18 21 14 
EV_HC1 17 17 17 18 23 26 19 19 18 19 
CM_MC2 2 6 5 3 6 3 14 10 7 4 
LC_LCDSSLCC 15 22 22 8 20 21 20 23 22 19 
GH_ER2 21 18 24 19 25 23 23 27 22 23 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: ftntlj QA: ~ vt/ tr 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

·Analysis ID: 08-1964-4553 Endpoint: Reproduction 
Analyzed: 22 Aug~17 15:00 Analysis: Nonparametric-Control vs Treatments 
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Report Date: 

Test Code: 

23 Aug-17 11 :15 (p 9 of 18) 

170738 I 10-9095-5632 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 : 15 (p 1 O of 18) 

170738 I 1 o-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-3089-1198 

Analyzed: 22 Augc17 15:00 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-1711:45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157 -3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_fy'IC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Effluent 

LC_LCDSSLCC Water Sample 

GH_ER2 Water Sample 

Data Transform · Zeta 

Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code vs 

Lab Control 

000-469-187-1 

Sample Code 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

Endpoint: Reproduction CETIS Version: CET1Sv1.8.7 

Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date 

27 Jul-17 11 :45 

25 Jul-1711:41 

25 Jul-17 08:30 

25·Jul-17 09:08 

25 Jul-17 09:26 

25 Jul-17 12:16 

25 Jul-17 13:45 

25 Jul-17 10:45 

25 Jul-17 13:05 

25 Jul-17 10:31 

25 Jul-1711:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

27 Jul-1711:45 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

Alt Hyp Trials Seed 

C<T NA NA 

Brine: 

Age: <24h 

Sample Age Client Name 

NA Teck Coal 

48h (15.9 °C) 

51 h (14.2 °C) 

51h(16°C) 

50h (15 °C) 

47h (15 °C) 

46h (16.9 °C) 

49h (16.9 °C) 

47h (18 °C) 

49h (13.4 °C) 

49h (15 °C) 

Station Location 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017_N 

GH_FR1_WS_2017-07-25_N 

GH_ERC_WS_2017-07-25_N 

EV _MC2_ WS_2017-07 

EV _HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC _LCDSS LCC _ WS _2017-05-22 

GH_ER2_WS_2017-07-25_N 

Latitude 

PMSD Test Result 

23.0% 

Test Stat Critical Ties OF P-Value P-Type Decision( a:5%) 

89 72 4 18 0.4376 Asymp · Non-Significant Effect 
75.5 72 3 18 0.0829 Asymp Non-Significant Effect 

137 72 2 18 1.0000 Asymp Non-Significant Effect 
119 72 3 18 0.9961 Asymp Non-Significant Effect 
101 72 18 0.8313 Asymp Non-Significant Effect 
117.5 72 4 18 0.9941 Asymp Non-Significant Effect 
105.5 72 3 18 0.9166 Asymp Non-Significant Effect 

154 72 0 18 1.0000 Asymp Non-Significant Effect 
87.5 72 3 18 0.3840 Asymp Non-Significant Effect 
68 72 4 18 0.0200 Asymp Significant Effect 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

CETIS™ v1.8.7.16 Ana1ys1:flnf!J oA:~. V-t/rr 



CETIS Analytical Report Report Date: 23 Aug-17 11 : 15 (p 11 of 18) 

Test Code: 170738 J 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-3089-1198 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug"17 15:00 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 2024.418 202.4418 10 13.99 <0.0001 Significant Effect 

Error 1433 14.47475 99 
Total 3457.418 109 

Distributional. Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 23.81 23.21 0.0081 Unequal Variances 

Distribution Shapiro-Wilk W Normality 0.9497 0.9683 0.0004 Non-normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 18.4 16.21 20.59 18.5 11 22 0.9684 16.64% 0.0% 

FR_UFR1 10 20 18.69 21.31 20.5 17 22 0.5774 9.13% -8.7% 

CM_MC1 10 21.7 19.41 23.99 21.5 16 28 1.012 14.74% -17.93% 

FR_FRCP1 10 13.8 9.316 1.8.28 16 4 25 1.982 45.42% 25.0% 

GH_FR1 10 16.7 13.86 19.54 18 8 22 1.257 23.79% 9.24% 

GH_ERC 10 17.5 13.76 21.24 19 8 24 1.655 29.91% 4.89% 

EV_MC2 10 17.7 16.27 19.13 18 14 21 0.6333 11.32% 3.8% 

EV_HC1 10 19.3 17.19 21.41 18.5 17 26 0.9315 15.26% -4.89% 

CM_MC2 10 6 3.388 8.612 5.5 2 14 1.155 60.86% 67.39% 

LC_LCDSSLCC 10 19.2 15.95 22.45 20.5 8 23 1.436 23.65% -4.35% 

GH_ER2 10 22.5 20.58 24.42 23 18 27 0.8466 11.9% -22.28% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep 10 

Lab Control 22 11 17 19 19 21 18 18 21 18 

FR_UFR1 17 21 22 17 20 21 21 22 20 19 

CM_MC1 28 22 24 21 23 21 20 16 19 23 

FR_FRCP1 18 25 16 16 4 16 17 6 10 10 

GH_FR1 13 18 18 8 16 20 15 22 18 19 

GH_ERC 19 8 19 20 19 20 24 19 8 19 

EV_MC2 17 19 19 15 18 18 18 18 21 14 

EV_HC1 17 17 17 18 23 26 19 19 18 19 

CM_MC2 2 6 5 3 6 3 14 10 7 4 
LC_LCDSSLCC 15 22 22 8 20 . 21 20 23 22 19 
GH_ER2 21 18 24 19 25 23 23 27 22 23 

000-469-187-1 CETIS™ v1.8.7.16 
-J~,. :fijL 

Analyst: Fn 11J QA: 4 ,., / 1:r 
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CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 01 ~3089-1198 Endpoint: Reproduction 
Analyzed: 22 Aug-17 15:00 Analysis: Nonparametric-Control vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11:15 (p 13 of 18) 

170738 I 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-1421-7620 
Analyzed: 22 Aug-17 15:01 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-1711:45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code 

Lab Control 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

Sample Code 

Lab Control 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

Data Transform 

Untransformed 

Sample ID 

10-9377-7547 

01-4359-9130 

21-3074-8472 

16-6684-6283 

03-2461-8737 

05-7638-3020 

11-6022-0236 

11-5224-8549 

12-2830-5450 

06-5340-5299 

19-8157 -3983 

Material Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

.Water Sample 

Effluent 

Water Sample 

Water Sample 

Zeta. 

NA 

Steel Many-One Rank Sum Test 

Sample Code. vs 

FR_UFR1 0. 

000-469-187-1 

Sample Code 
Lab Control 
CM_MC1 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 
GH_ER2 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

27 Jul-1711:45 27 Jul-1711:45 

25 Jul-17 11:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

Sample Age 

NA 

48h (15.9 °C) 

51h (14.2 °C) 

Brine: 

Age: <24h 

Client Name 

Teck Coal 

25 Jul-17 09:08 26 Jul-17 08:15 51h (16 °C) 

25 Jul-17 09:26 26 Jul-17 08:15 50h (15 °C) 

25 Jul-17 12:16 26 Jul-17 08:15 47h (15 °C) 

25 Jul-17 13:45 26 Jul-17 08:15 46h (16.9 °C) 

25 Jul-17 10:45 26 Jul-17 08:15 49h (16.9 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 47h (18 °C) 

25 Jul-17 10:31 26 Jul-17 08:15 49h (13.4 °C) 

25 Jul-1711:15 26 Jul-17 08:15 49h (15 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017~07-25_N 

GH_ERC_WS_2017-07-25_N 

EV _MC2_WS_2017-07 

EV_HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC_LCDSSLCC_WS_2017-05-22 

GH_ER2_WS_2017-07-25_N 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA 

Test Stat Critical 

89 72 
123.5 72 
68 72 
76.5 72 
85.5 72 
75.5 72 
89.5 72 

55 72 

109 72 
135 72 

NA 

Ties 

5 
5 
1 
4 
2 
3 
2 

0 
5 
4 

OF P-Value 

18 0.4376 
18 0.9990 
18 0.0200 
18 0.0975 
18 0.3161 
18 0.0829 

18 0.4559 

18 0.0007 

18 0.9566 
18 1.0000 

CETIS™ v1.8.7.16 

21.1% 

P-Type 

Asymp 
Asymp 
Asymp 
Asymp 
Asymp 
Asymp 
Asymp 

Asymp 

Asymp 
Asymp 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 
Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Significant Effect 
Non-Significant Effect 

Non-Significant Effect 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 



CETIS Analytical R~port Report Date: 23 Aug-17 11:15 (p 14 of 18) 

Test Code: 170738 110-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-1421-7620 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug"17 15:01 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 2024.418 202.4418 10 13.99 <0.0001 Significant Effect 

Error 1433 14.47475 99 
Total 3457.418 109 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 23.81 23.21 0.0081 Unequal Variances 

Distribution Shapiro-Wilk W Normality 0.9497 0.9683 0.0004 Non-normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 18.4 16.21 20.59 18.5 11 22 0.9684 16.64% 0.0% 

FR_UFR1 10 20 18.69 21.31 20.5 17 22 0.5774 9.13% -8.7% 
CM_.:MC1 10 21.7 19.41 23.99 21.5 16 28 1.012 14.74% -17.93% 

. FR_FRCP1 10 13.8 9.316 18.28 16 4 25 1.982 45.42% 25.0% 
GH_FR1 10 16.7 13.86 19.54 18 8 22 1.257 23.79% 9.24% 
GH_ERC 10 17.5 13.76 21.24 19 8 24 1.655 29.91% 4.89% 
EV_MC2 10 17.7 16.27 19.13 18 14 21 0.6333 11.32% 3.8% 
EV_HC1 10 19.3 17.19 21.41 18.5 17 26 0.9315 15.26% -4.89% 
CM_MC2 10 6 3.388 8.612 5.5 2 14 1.155 60.86% 67.39% 
LC_LCDSSLCC 10 19.2 15.95 22.45 20.5 8 23 1.436 23.65% -4.35% 
GH_ER2 10 22.5 20.58 24.42 23 18 27 0.8466 11.9% -22.28% 

Reproduction.Detail . 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep6 Rep7 Rep 8 Rep 9 Rep 10 
Lab Control 22 11 17 19 19 21 18 18 21 18 
FR_UFR1 17 21 22 17 20 21 21 22 20 19 

CM_MC1 28 22 24 21 23 21 20 16 19 23 

FR_FRCP1 18 25 16 16 4 16 17 6 10 10 
GH_FR1 13 18 18 8 16 20 15 22 18 19 
GH_ERC 19 8 19 20 19 20 24 19 8 19 
EV_MC2 17 19 19 15 18 18 18 18 21 14 
EV_HC1 17 17 17 18 23 26 19 19 18 19 
CM_MC2 2 6 5 3· 6 3 14 10 7 4 
LC_LCDSSLCC 15 22 22 8 20 21 20 23 22 19 
GH_ER2 21 18 24 19 25 23 23 27 22 23 

000-469-187-1 CETIS™ v1 .8.7.16 Analyst: flnJYJ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 08"1421-7620 Endpoint: Reproduction 
Analyzed: 22 Aug-17 15:01 Analysis: · Nonparametric-Control vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 : 15 (p 16 of 18) 

170738 J 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: . 05-3540-6355 

Analyzed: 22 Aug-17 15:02 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-17 11:45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-307 4-8472 

FR_FRCP1 16-6684-6283 

GH_:FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157 -3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Effluent 

LC_LCDSSLCC· Water Sample 

GH_ER2 · Water Sample 

Data Transform Zeta 
Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code vs 

FR_UFR1 

000-469-187-1 

Sample Code 

Lab Control 
CM_MC1 
FR_FRCP1 

GH_FR1 

GH.:_ERC 
EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date 

27 Jul-17 11 :45 

25 Jul-1711:41 

25 Jul-17. 08:30 

25 Jul-17 09:08 

25 Jul-17 09:26 

25 Jul-17 12:16 

. 25 Jul-17 13:45 

25 Jul-17 10:45 

25 Jul-17 13:05 

25 Jul-17 10:31 

25 Jul-17 11:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

27 Jul-1711:45 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

Alt Hyp Trials Seed 

C<T NA NA 

Brine: 

Age: <24h 

Sample Age Client Name 

NA Teck Coal 

48h (15.9 °C) 

51 h (14.2 °C) 

51h(16°C) 

50h (15 °C) 

47h (15 °C) 

46h (16.9 °C) 

49h (16.9 °C) 

47h (18 °C) 

49h (13.4 °C) 

49h (15 °C) 

Station Location 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

GH_ERC_WS_2017-07-25_N 

EV_MC2_WS_2017-07 

EV _HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC _LCDSS LCC _ WS _2017-05-22 

GH_ER2_WS_2017-07-25_N 

Latitude 

PMSD Test Result 

21.1% 

Test Stat Critical Ties DF P-Value P-Type. Decision(a:5%) 

121 72 5 18 0.9979 Asymp Non-Significant Effect 
86.5 72 5 18 0.3494 Asymp Non-Significant Effect 
142 72 18 1.0000 Asymp Non-Significant Effect 
133.5 72 4 18 1.0000 Asymp Non-Significant Effect 
124.5 72 2 18 0.9993 Asymp Non-Significant Effect 
134.5 72 3 18 1.0000 Asymp Non-Significant Effect 
120.5 72 2 18 0.9975 Asymp Non-Significant Effect 
155 72 0 18 1.0000 Asymp Non-Significant Effect 
101 72 5 18 0.8313 Asymp Non-Significant Effect 
75 72 4 18 0.0762 Asymp Non-Significant Effect 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

CETIS™ v1 .8.7.16 Analyst: ftnnJ 



CETIS Analytical Report Report Date: 23 Aug-17 11 :15 (p 17 of 18) 

Test Code: 170738 I 1 o-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 05-3540-6355 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug-17 15:02 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 2024.418 202.4418 10 13.99 <0.0001 Significant Effect 
Error 1433 14.47475 99 
Total 3457.418 109 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 23.81 23.21 0.0081 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9497 0.9683 0.0004 Non-normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 18.4 16.21 20.59 18.5 11 22 0.9684 16.64% 0.0% 
FR_UFR1 10 20 18.69 21.31 20.5 17 22 0.5774 9.13% -8.7% 
CM_MC1 10 21.7 19.41 23.99 21.5 16 28 1.012 14.74% -17.93% 
FR_FRCP1 10 13.8 9.316 18.28 16 4 25 1.982 45.42% 25.0% 
GH_FR1 10 16.7 13.86 19.54 18 8 22 1.257 23.79% 9.24% 
GH_ERC 10 17.5 13.76 21.24 19 8 24 1.655 29.91% 4.89% 
EV_MC2 10 17.7 16.27 19.13 18 14 21 0.6333 11.32% 3.8% 
EV_HC1 10 19.3 17.19 21.41 18.5 17 26 0.9315 15.26% -4.89% 
CM_MC2 10 6 3.388 8.612 5.5 2 14 1.155 60.86% 67.39% 
LC_LCDSSLCC 10 19.2 15.95 22.45 20.5 8 23 1.436 23.65% -4.35% 
GH_ER2 10 22.5 20.58 24.42 23 18 27 0.8466 11.9% -22.28% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep 7 Rep 8 Rep9 Rep 10 
Lab Control 22 11 17 19 19 21 18 18 21 18 

·FR_UFR1 17 21 22 17 20 21 21 22 20 19 
CM_MC1 28 22 24 21 23 21 20 16 19 23 
FR_FRCP1 18 25 16 16 4 16 17 6 10 10 
GH_FR1 13 18 18 8 16 20 15 22 18 19 
GH_ERC 19 8 19 20 19 20 24 19 8 19 
EV_MC2 17 19 19 15 18 18 18 18 21 14 
EV_HC1 17 17 17 18 23 26 19 19 18 19 
CM_MC2 2 6 5 3 6 3 14 10 7 4 
LC_LCDSSLCC 15 22 22 8 20 21 20 23 22 19 
GH_ER2 21 18 24 19 25 23 23 27 22 23 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: flnlb._ QA: SC'1;_ 
kei -l'r/I~ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: · 05-3540-6355 Endpoint: Reproduction 

Analyzed: 22 Aug-17 15:02 Analysis: Nonparametric-Control vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 : 15 (p 1 of 18) 

170738 J 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-3726-3662 

Analyzed: 22 Aug-17 14:58 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-17 11 :45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control . 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157-3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_:MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Effluent 
LC_LCDSSLCC .. Water Sample 

GH_ER2 Water Sample 

Data Transform . Zeta 

Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code 

GH_ER2 (]) Lab Control 

FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 

GH_ERC 
EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

000-469-187-1 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

27 Jul-17 11:45 27 Jul-17 11 :45 

25 Jul-17 11:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 12:16 26 Jul-17 08:15 

25 Jul-17 13:45 26 Jul-17 08:15 

25 Jul-17 10:45 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

25 Jul-17 10:31 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Sample Age Client Name Project 

NA Teck Coal Teck Coal 03 

48h (15.9 °C) 

51h (14.2 °C) 

51h(16°C) 

50h (15 °C) 

47h (15 °C) 

46h (16.9 °C) 

49h (16.9 °C) 

47h (18 °C) 

49h (13.4 °C) 

49h (15 °C) Teck Coal 03 

Station Location Latitude Longitude 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

GH_ERC_WS_2017-07-25_N 

EV_MC2_WS_2017-07 

EV_HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC_LCDSSLCC_WS_2017-05-22 

GH_ER2_ WS_2017-07-25_N 

PMSD Test Result 

18.8% 

Test Stat Critical Ties DF P-Value P-Type Decision(a:5%) 

68 72 4 18 0.0200 Asymp Significant Effect 
75 72 3 18 0.0762 Asymp Non-Significant Effect 
95.5 72 5 18 0.6719 Asymp Non-Significant Effect 
64 72 2 18 0.0081 Asymp Significant Effect 
63.5 72 3 18 0.0072 Asymp Significant Effect 
74 72 2 18 0.0642 Asymp Non-Significant Effect 
62.5 72 3 18 0.0056 Asymp Significant Effect 
75 72 3 18 0.0762 Asymp Non-Significant Effect 
55 72 0 18 0.0007 Asymp Significant Effect 
79 72 4 18 0.1422 Asymp Non-Significant Effect 

CETIS™ v1.8.7.16 R!Ylm JGv-
Ana1ys1:~ QA: A '4 . zt / f-7 



CETIS Analytical Report Report Date: 23 Aug-17 11 : 15 (p 2 of 18) 

Test Code: 170738 I 1 o-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-3726-3662 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug-17 14:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 2024.418 202.4418 10 13.99 <0.0001 Significant Effect 
Error 1433 14.47475 99 
Total 3457.418 109 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1%) 

Variances Bartlett Equality of Variance 23.81 23.21 0.0081 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9497 0.9683 0.0004 Non-normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 18.4 16.21 20.59 18.5 11 22 0.9684 16.64% 0.0% 
FR_UFR1 10 20 18.69 21.31 20.5 17 22 0.5774 9.13% -8.7% 
CM_MC1 10 21.7 19.41 23.99 21.5 16 28 1.012 14.74% -17.93% 
FR_FRCP1 10 13.8 9.316 18.28 16 4 25 1.982 45.42% 25.0% 
GH_FR1 10 16.7 13.86 19.54 18 8 22 1.257 23.79% 9.24% 
GH_ERC 10 17.5 13.76 21.24 19 8 24 1.655 29.91% 4.89%. 
EV_MC2 10 17.7 16.27 19.13 18 14 21 0.6333 11.32% 3.8% 
EV_HC1 10 19.3 17.19 21.41 18.5 17 26 0.9315 15.26% -4.89% 
CM_MC2 10 6 ·3.388 8.612 5.5 2 14 1.155 60.86% 67.39% 
LC_LCDSSLCC 10 19.2 15.95 22.45 20.5 8 23 1.436 23.65% -4.35% 
GH_ER2 10 22.5 20.58 24.42 23 18 27 0.8466 11.9% -22.28% 

Reproduction Detail . 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep 7 Rep8 Rep9 Rep 10 
Lab Control . 22 11 17 19 19 21 18 18 21 18 
FR_UFR1 17 21 22 17 20 21 21 22 20 19 
CM_MC1 28 22 24 21 23 21 20 16 19 23 
FR_FRCP1 18 25 16 16 4 16 17 6 10 10 
GH_FR1 13 18 18 8 16 20 15 22 18 19 
GH_ERC 19 8 19 20 19 20 24 19 8 19 
EV_MC2 17 19 19 15 18 18 18 18 21 14 
EV_HC1 17 17 17 18 23 26 19 19 18 19 
CM_MC2 2 6 5 3 6 3 14 10 7 4 
LC_LCDSSLCC 15 22 22 8 20 21 20 23 22 19 
GH_ER2 21 18 24 19 25 23 23 27 22 23 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: fin J/1f) QA: 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 : 15 (p 3 of 18) 

170738 I 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01.-3726-3662 Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analyzed: 22 Aug-17 14:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Aug-17 11 : 15 (p 4 of 18) 

170738 I 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-9788-4718 

Analyzed: 22 Aug-17 14:58 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-17 11 :45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157-3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH...:ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Effluent 

LC.:_LCDSSLCC · Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 
Untransformed NA 

steel Many-One Rank Sum Test 

Sample Code vs 

GH_ER2 

000-469-187-1 

Sample Code 

Lab Control 
FR_UFR1 

CM_MC1 

FR_FRCP1 

GH_FR1 
GH_ERC 
EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date 

27 Jul-17 11 '.45 

25 Jul-1711:41 

25 Jul-17 08:30 

25 Jul-17 09:08 

25 Jul-17 09:26 

25 Jul-17 12:16 

25 Jul-17 13:45 

25 Jul-17 10:45 

25 Jul-17 13:05 

25 Jul-17 10:31 

25 Jul-1711:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

27 Jul-17 11:45 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

Alt Hyp Trials Seed 

C<T NA NA 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Sample Age Client Name 

NA Teck Coal 

48h (15.9 °C) 

51h (14.2 °C) 

51h (16 °C) 

50h (15 °C) 

47h (15 °C) 

46h (16.9 °C) 

49h (16.9 °C) 

47h (18 °C) 

49h (13.4 °C) 

49h (15 °C) 

Station Location 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

GH_ERC_WS_2017-07-25_N 

EV _MC2_WS_2017-07 

EV_HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC_LCDSSLCC_WS_2017-05-22 

GH_ER2_ WS_2017-07-25_N 

Latitude 

PMSD Test Result 

18.8% 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

Test Stat Critical Ties DF P-Value P-Type Decision(a:5%) 
142 72 4 18 1.0000 Asymp Non-Significant Effect 
135 72 3 18 1.0000 Asymp Non-Significant Effect 
114.5 72 5 18 0.9873 Asymp Non-Significant Effect 
146 72 2 18 1.0000 Asymp Non-Significant Effect 
146.5 72 3 18 1.0000 Asymp Non-Significant Effect 
136 72 2 18 1.0000 Asymp Non-Significant Effect 
147.5 72 3 18 1.0000 Asymp Non-Significant Effect 
135 72 3 18 1.0000 Asymp Non-Significant Effect 
155 72 0 18 1.0000 Asymp .Non-Significant Effect 
131 72 4 18 0.9999 Asymp Non-Significant Effect 

CETIS™ v1.8.7.16 Analyst: EfMW') QA: 



CETIS Analytical Report Report Date: 23 Aug-17 11 :15 (p 5 of 18) 

Test Code: 170738 I 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-9788-4718 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 22 Aug-17 14:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 2024.418 202.4418 10 13.99 <0.0001 Significant Effect 

Error 1433 14.47475 99 
Total 3457.418 109 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 23.81 23.21 0.0081 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9497 0.9683 0.0004 Non-normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 18.4 16.21 20.59 18.5 11 22 0.9684 16.64% 0.0% 
FR_UFR1 10 20 18.69 21.31 20.5 17 22 0.5774 9.13% -8.7% 
CM_MC1 10 21.7 19.41 23.99 21.5 16 28 1.012 14.74% -17.93% 
FR_FRCP1 10 13.8 9.316 18.28 16 4 25 1.982 45.42% 25.0% 
GH_FR1 10 16.7 13.86 19.54 18 8 22 1.257 23.79% 9.24% 
GH_;ERC 10 17.5 13.76 21.24 19 8 24 1.655 29.91% 4.89% 
EV_MC2 10 17.7 16.27 19.13 18 14 21 0.6333 11.32% 3.8% 
EV_HC1 10 19.3 17.19 21.41 18.5 17 26 0.9315 15.26% -4.89% 
CM_MC2 10 6 3.388 8.612 5.5 2 14 1.155 60.86% 67.39% 
LC_LCDSSLCC 10 19.2 15.95 22.45 20.5 8 23 1.436 23.65% -4.35% 
GH_ER2 10 22.5 20.58 24.42 23 18 27 0.8466 11.9% -22.28% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep? Rep8 Rep9 Rep 10 
Lab Control 22 11 17 19 19 21 18 18 21 18 
FR_UFR1 17 21 22 17 20 21 21 22 20 19 
CM_MC1 28 22 24 21 23 21 20 16 19 23 
FR_FRCP1 18 25 16 16 4 16 17 6 10 10 
GH_FR1 13 18 18 8 16 20 15 22 18 19 
GH_ERC 19 8 19 20 19 20 24 19 8 19 
EV_MC2 17 19 19 15 18 18 18 18 21 14 
EV_HC1 17 17 17 18 23 26 19 19 18 19 
CM_MC2 2 6 5 3 6 3 14 10 7 4 
LC_LCDSSLCC 15 22 22 8 20 21 20 23 22 19 
GH_ER2 21 18 24 19 25 23 23 27 22 23 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: -fh?t!J QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-9788-4718 Endpoint: Reproduction 

Report Date: 

Test Code: 

23Aug-1711:15(p6of 18) 

170738 I 10-9095-5632 

Nautilus Environmental 

Analyzed: 22 Aug-17 14:58 Analysis: Nonparametric-Control vs Treatments 
CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

13 Oct-17 15:12 (p 1 of 3) 

170738 J 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-0355-8400 

Analyzed: 13 Oct-17 15:11 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-17 11:45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157-3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM~MC2 Effluent 

LC_LCDSSLCC Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code vs 

CM_MC1 

000-469-187-1 

Sample Code 

Lab Control 
FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Analyst: Emma Marus Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

27 Jul-17 11 :45 27 Jul-17 11 :45 NA Teck Coal Teck Coal Q3 

25 Jul-1711:41 26 Jul-17 08:15 48h (15.9 °C) 

25 Jul-17 08:30 26 Jul-17 08:15 51h (14.2 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 51h (16 °C) 

25 Jul-17 09:26 26 Jul-17 08:15 50h (15 °C) 

25 Jul-17 12:16 26 Jul-17 08:15 47h (15 °C) 

25 Jul-17 13:45 26 Jul-17 08:15 46h (16.9 °C) 

25 Jul-17 10:45 26 Jul-17 08:15 49h (16.9 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 47h (18 °C) 

25 Jul-17 10:31 26 Jul-17 08:15 49h (13.4 °C) 

25 Jul-1711:15 26 Jul-17 08:15 49h (15 °C) Teck Coal 03 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_03072017 _N 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERC_WS_2017-07-25_N 

Teck Coal EV_MC2_WS_2017-07 

Teck Coal EV_HC1_WS_2017-07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-22 

Teck Coal GH_ER2_ WS_2017-07-25_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 19.5% 

Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 

75.5 72 3 18 0.0829 Asymp Non-Significant Effect 
86.5 72 4 18 0.3494 Asymp Non-Significant Effect 
67.5 72 1 18 0.0179 Asymp Significant Effect 
68 72 4 18 0.0200 Asymp Significant Effect 
76 72 3 18 0.0899 Asymp Non-Significant Effect 
67 72 2 18 0.0161 Asymp Significant Effect 
80.5 72 2 18 0.1750 Asymp Non-Significant Effect 
55 72 0 18 0.0007 Asymp Significant Effect 
89 72 5 18 0.4376 Asymp Non-Significant Effect 
114.5 72 5 18 0.9873 Asymp Non-Significant Effect 

CETIS™ v1.8.7.16 QA: r:i,,/ o 



CETIS Analytical Report Report Date: 13 Oct-17 15:12 (p 2 of 3) 

Test Code: 170738110-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-0355-8400 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 13 Oct-1715:11 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 2024.418 202.4418 10 13.99 <0.0001 Significant Effect 
Error 1433 14.47475 99 
Total 3457.418 109 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 23.81 23.21 0.0081 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9497 0.9683 0.0004 Non-normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 18.4 16.21 20.59 18.5 11 22 0.9684 16.64% 0.0% 
FR_UFR1 10 20 18.69 21.31 20.5 17 22 0.5774 9.13% -8.7% 
CM_MC1 10 21.7 19.41 23.99 21.5 16 28 1.012 14.74% -17.93% 
FR_FRCP1 10 13.8 9.316 18.28 16 4 25 1.982 45.42% 25.0% 
GH_FR1 10 16.7 13.86 19.54 18 8 22 1.257 23.79% 9.24% 
GH_ERC 10 17.5 13.76 21.24 19 8 24 1.655 29.91% 4.89% 
EV_MC2 10 17.7 16.27 19.13 18 14 21 0.6333 11.32% 3.8% 
EV_HC1 10 19.3 17.19 21.41 18.5 17 26 0.9315 15.26% -4.89% 
CM_MC2 10 6 3.388 8.612 5.5 2 14 1.155 60.86% 67.39% 
LC_LCDSSLCC 10 19.2 15.95 22.45 20.5 8 23 1.436 23.65% -4.35% 
GH_ER2 10 22.5 20.58 24.42 23 18 27 0.8466 11.9% -22.28% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 Rep9 Rep 10 
Lab Control 22 11 17 19 19 21 18 18 21 18 
FR_UFR1 17 21 22 17 20 21 21 22 20 19 
CM_:MC1 28 22 24 21 23 21 20 16 19 23 
FR_FRCP1 18 25 16 16 4 16 17 6 10 10 
GH_FR1 13 18 18 8 16 20 15 22 18 19 
GH_ERC 19 8 19 20 19 20 24 19 8 19 
EV_MC2 17 19 19 15 18 18 18 18 21 14 
EV_HC1 17 17 17 18 23 26 19 19 18 19 
CM_MC2 2 6 5 3 6 3 14 10 7 4 
LC_LCDSSLCC 15 22 22 8 20 21 20 23 22 19 
GH_ER2 21 18 24 19 25 23 23 27 22 23 

000-469-187-1 CETIS™ v1.8.7.16 QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-0355-8400 Endpoint: Reproduction 
Analyzed: 13 Oct-1715:11 Analysis: Nonparametric-Control vs Treatments 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

13 Oct-17 15:12 (p 3 of 3) 

170738 I 10-9095-5632 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

e'nllfli Analyst: '" ,i1W :1 ' 
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CETIS Analytical Report Report Date: 

Test Code: 

13 Oct-17 15:13 (p 1 of 3) 

170738 I 1 o-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-2019-6409 

Analyzed: 13 Oct-17 15:12 

Batch ID: 16-0801-9276 

Start Date: 27 Jul-17 11 :45 

Ending Date: 02 Aug-17 15:00 

Duration: 6d 3h 

Sample Code Sample ID 

Lab Control 10-9377-7547 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

FR_FRCP1 16-6684-6283 

GH_fR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 11-5224-8549 

CM_MC2 12-2830-5450 

LC_LCDSSLCC 06-5340-5299 

GH_ER2 19-8157-3983 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Effluent 

LC_LCDSSLCC Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code 

CM_MC1 Lab Control 

FR_UFR1 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

GH_ER2 

000-469-187-1 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Analyst: Emma Marus Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

27 Jul-1711:45 27 Jul-1711:45 NA Teck Coal Teck Coal Q3 

25 Jul-1711:41 26 Jul-17 08:15 48h (15.9 °C) 

25 Jul-17 08:30 26 Jul-17 08:15 51 h (14.2 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 51h(16°C) 

25 Jul-17 09:26 26 Jul-17 08:15 50h (15 °C) 

25 Jul-17 12:16 26 Jul-17 08:15 47h (15 °C) 

25 Jul-17 13:45 26 Jul-17 08:15 46h (16.9 °C} 

25 Jul-17 10:45 26 Jul-17 08:15 49h (16.9 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 47h (18 °C) 

25 Jul-17 10:31 26 Jul-17 08:15 49h (13.4 °C) 

25 Jul-17 11:15 26 Jul-17 08:15 49h (15 °C) Teck Coal Q3 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_03072017 _N 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERC_WS_2017-07-25_N 

Teck Coal EV_MC2_WS_2017-07 

Teck Coal EV_HC1_WS_2017-07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-22 

Teck Coal GH_ER2_ WS_2017-07-25_N 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 19.5% 

Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 
134.5 72 3 18 1.0000 Asymp Non-Significant Effect 
123.5 72 4 18 0.9990 Asymp Non-Significant Effect 
142.5 72 1 18 1.0000 Asymp Non-Significant Effect 
142 72 4 18 1.0000 Asymp Non-Significant Effect 
134 72 3 18 1.0000 Asymp Non-Significant Effect 
143 72 2 18 1.0000 Asymp Non-Significant Effect 
129.5 72 2 18 0.9999 Asymp Non-Significant Effect 
155 72 0 18 1.0000 Asymp Non-Significant Effect 
121 72 5 18 0.9979 Asymp Non-Significant Effect 
95.5 72 5 18 0.6719 Asymp Non-Significant Effect 

CETIS™ v1.8.7.16 



CETIS Analytical Report Report Date: 13 Oct-17 15:13 (p 2 of 3) 

Test Code: 170738 I 10-9095-5632 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-2019-6409 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 13 Oct-17 15:12 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 2024.418 202.4418 10 13.99 <0.0001 Significant Effect 

Error 1433 14.47475 99 
Total 3457.418 109 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 23.81 23.21 0.0081 Unequal Variances 

Distribution Shapiro-Wilk W Normality 0.9497 0.9683 0.0004 Non-normal Distribution 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 18.4 16.21 20.59 18.5 11 22 0.9684 16.64% 0.0% 
FR_UFR1 10 20 18.69 21.31 20.5 17 22 0.5774 9.13% -8.7% 
CM_MC1 10 21.7 19.41 23.99 21.5 16 28 1.012 14.74% -17.93% 
FR_FRCP1 10 13.8 9.316 18.28 16 4 25 1.982 45.42% 25.0% 

GH_FR1 10 16.7 13.86 19.54 18 8 22 1.257 23.79% 9.24% 
GH_ERC 10 17.5 13.76 21.24 19 8 24 1.655 29.91% 4.89% 
EV_MC2 10 17.7 16.27 19.13 18 14 21 0.6333 11.32% 3.8% 
EV_HC1 10 19.3 17.19 21.41 18.5 17 26 0.9315 15.26% -4.89% 
CM_MC2 10 6 3.388 8.612 5.5 2 14 1.155 60.86% 67.39% 
LC_LCDSSLCC 10 19.2 15.95 22.45 20.5 8 23 1.436 23.65% -4.35% 
GH_ER2 10 22.5 20.58 24.42 23 18 27 0.8466 11.9% -22.28% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
Lab Control 22 11 17 19 19 21 18 18 21 18 
FR_UFR1 17 21 22 17 20 21 21 22 20 19 
CM_MC1 28 22 24 21 23 21 20 16 19 23 
FR_FRCP1 18 25 16 16 4 16 17 6 10 10 
GH_FR1 13 18 18 8 16 20 15 22 18 19 
GH~ERC 19 8 19 20 19 20 24 19 8 19 
EV_MC2 17 19 19 15 18 18 18 18 21 14 
EV_HC1 17 17 17 18 23 26 19 19 18 19 
CM_MC2 2 6 5 3 6 3 14 10 7 4 
LC_LCDSSLCC 15 22 22 8 20 21 20 23 22 19 
GH_ER2 21 18 24 19 25 23 23 27 22 23 

000-469-187-1 CETIS™ v1.8.7.16 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-2019-6409 Endpoint: Reproduction 
Analyzed: 13 Oct-17 15:12 Analysis: Nonparametric-Control vs Treatments 
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APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client 

Work Order No.: 

Sam pie Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

,,,-,- . .. r, \ea toQ,\i 

' ~, \[ {L\11 o1A 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxieant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date: _.;;:,Ju,:.::.· ::.:.kt-i-;;.*~Ac;.J __ _ 
Set up by: __ _1\ll!,t::J_ _____ _ 

rM.\<4 21 /r:i-

72-h IC50 (95% CL): 3;;),:J. (3D.0-3't.d) »CJIL. J:n 

72-h IC50 Reference Toxicant Mean and Range: :;·~;+ (;;;i b, 'f- 41-.::i ),!;fill 1:\1 CV(%): 13 

Test Results: 

I<,. j~l(itk) t'{'.\I 
,1.,,,1& 1\Y'ct" 10c,re 

3 i(\\\ >f<:& (\tl'j j\)\<J{\,; 
""''"'" :;.r ~ C\,'{11\o ' 

f(.l.vW:/2.1 ·1 
C\"',N\.(\ , Cl• J 

G•L~(:t? 

Reviewed by: 

Nenative Control 

\:'ILiAyi(I _f.l_M""~·-r:t-iJ 

C1vl-••CI -I.Al~- -io1"!C=!;;i<;_ • l 

.:\I\, l'ifW, ,W,S_ :;to1'T-~ct-:;>t;_..,l 

~ fl2-F~i-<S> ""O=! ;i.01::;. ,,,J 
e,11,f;1. \ 1~s_:;o1"t..v-:i.-:is_,J 

G,\Lt?il.C..1-IS .• :;ioi=l-o>t-)'i_,_} 

l<Y MC'\ -'~5.'.1°\'t-cf't·Jt;_ ,.J 
\i.V-Hl L 'NS- J.o\'J--c:t-2c;_,,,l 
Ct-'t. r..c2,,_ $_:10\ " "' or o1:::>5 ,..1 
~e.u.osst.C'-'-1"'s. :tor, _05-lL.J 

d(j(,._ 

Cell Yield IMean:t SDI 

=rt." ± J.~ 

11,,0. I\ + 10.& "' 
\SOib ±- 10.a> ~ 

. lS&.\ ± '1 :d-
<j! 

. 
~ l\,, 

"""'-" ± 
b.! 

p:;s. <; ± '+ .., '11-

JSb.\;± l;;i ,s '* 
lS't,o ± 1:... I -"' 
ISL?> ± C\' l, + 
• ~ ±. "" . ... Q. I L ~ ll 
1%,8 ± lo. I 'If 

Date reviewed: ~. 

!> w6\\!tlo1 

Issued ti..iay ~o, 2014; Ver. 1.0 Nautih.:s Envircnmental Company !."IC. 



' 

Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: 

Test Date/Time: 

Test Species: Pseudokin::hnerieffa subcapitata 

CultureDate: ,\u.\,u &\/\1- Age of Culture: /:d Culture Health: 

' 
Culture Count: 1 '1Jb0 2 l:]C\ b Average: S::r-l ,tJ Culture Cell Density (c1): 

v1 = 220,000cells/ml x \'W ml 
= 3.9\ml-

<c1> S''Fl .c, i<. 10'1- cells/ml 

Time Zero Counts: ;:);;:i, 2 Ol"i Avera9e: -----==~'-'8-'-,0'--------
No. of Cells/ml: ---"~'--.IJ"-'Y-_\~1:>-~ ______ lnitial Density: # cells/ml+220µLx10 µL= 1 o~ d-=t c-el\~/f'(ll. 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

0/o(v/v) pH Temp (°C f'Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

:i-.o J3,0 I J4-.u dS· l:J 16: 0 Jc;.::> v v /" v 
\Site) 

~.I i \/ / ......-fP--~\rfl.I (j) J?,,o I 
v 

(>it-<) Q) 
C:i--\.iv\CI 8. \) ;;i?.r. v \ I V' \/ 

//_, 
\..-

(.1:>~~ t,14_ (i) ~.i) ;:;)}; . '"" I I I v -/ // ...--

1'l<.. fi<:,P i \Y ~.v .:;;& ' "' I I l v- v- /< v I 
s . i J'o ' 

Qi\-\.f'i<-1 Li> I \/' v L--ii :;; . ,, / 

;)3. C' 
I 

G1-l1::Re f9 15 ,V 
IT \,.-

,_,,,,--
,/ L---j 

\:I/' rtV\lc {j) &.o ;;8:"' I I I v V' /// v 
I 

tV-\iC\ 0 'b. I d~.v I .._,/' .,,, 
./ 

..,/ 
I 

Cl''-1\,\ cg- lbi .)?, . D 
,\ ,j/ / .,/ 

~.o- ,,_;( 'o/ - v 
/ 

Initials Mt:1 Ml:::j 1\1\ tl :J'!N ,;....--· tJ\ i:;1 \\!\ t:f 0W :'i- Mtl 

Initial control pH: we111: ____ 1~.o ____ _ we112: ___ J~·-o __ _ 
Final control pH: Well 1: ___ .=!o_. =t--'----- Well 2: ___ ~_.1~--
Light intensity (lux): 

~------------
Date measured: 

I ' 
Instruments: Thermometer l\---

----~-- pH meter ---"'----Light meter ' 

Comments: 

Reviewed: Date reviewed: ____ 411_+-'-~_1_,/,.,/_;:r-,_ __ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Comp~ny !nc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: Teet. C1?a..\ Setup by: 

Sample ID: Test Date/Time: 

Work Order No.: Test Species: Pseudokirchnerielfa subcapitata 

Culture Date: , \i>\IA d \ fij 
I 

Age of Culture: -:=re\ Culture Health: 

Culture Count: 1 )l..S' 2 ,?lj t> Average: ~.) Culture Cell Density (c1): 

v1 = 220,000 cells/ml x \tJD ml ~.81""L = 
cells/ml 

Time Zero Counts: Average: --------"d?'--'-."'7_,_ ______ _ 
No. of Cells/mL: ___ d_'d_.'';_f-._l_D_-f ______ lnitial Density: #cells/ml+ 220 µL x 10 µL = 

Concentration W~ter Quality Incubator Temperature 
Microplates rotated 2X·per day? 

0/o(v/v} oH Temp {°C1 ('Cl 

Oh Oh Oh 24 h 48 h 72 h 0 h 24 h 48 h 72 h 
Control 

:j.D Q3-v dtt:> :lt:;.O };ef~O ;:xs. o v ..r / v-

Ll'-ll 0% V:C (j; ~ ,\) J:30 i -l- \ J, v ../ / ...,..-

. 

Initials Mt:\ llj\ t::1 IV\tl ;JN 1y l\J\ti MtJ :JL'\l />-"- ML1 

Initial control pH: Well 1: ____ '-'-'.0=------- ::1,0 Well2: ___ ~1 __ _ 

Final control pH: Well 1: (o ::}--
----~-----

Well 2: ___ b_._1--__ _ 

Light intensity (lux~: ____ 4-_;;i._;)._o ______ _ Date measured: 

Instruments: Thermome~te~'---*~-- pH meter ---~9-~ __ Light meter~--~---

Comments: 

Reviewed: Date reviewed: __ _,_Ac=7q· -'-' _l~~+;_._f_,_f: __ _ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%ivlvl 

Concentration 
Control 

s·,:r.e Cifltro\ 

FR_1;\fi2,1 
[ 0;'2>.-:i:J. •l.r) 

s\'r ~ cv11\rc> \ 
0k\-vXI 

(GI,] .i'/. 'j;.1) 

i1t e. Cc>ll-\ro I 

~1-L~PJ-
\ C\'J.;i:/. v/v") 

fltf'1c.Pl 
( 0,$.)·/. v /,,.) 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Te0\:.. C\:01 Start DalefTime: __ ,,.s\;;;.'i.,_\y~d.::o:.2µ/i_,_1-....::9..._"....::~~'--h-'-------
----'13=-'-"'D-'J~;:i_.°! ___ Termination Date: __ _,,,J,,,U,"'\'4ci '_;,?:.i,11.JAa::i,..,<?..:."_,,,el(w'-

1 

...:.· -'h'------
'fg Vi 1:1\A' Test set up by: ____ '__,~cc-1<."1c:.,. --------

Reo Count 1 Count 2 Count 3 Count4 Comments Initials 

A '?i'r "1::1 
B ~\o 
c !}n ? 

D 'to 
E 'ti}-

F :;13 
G ~io 

H ?=t- i 

A ibb 
B 11\J 
c Jl/)I,, ' 
D \~\ I 

~A r:t+ .. \tt+ 
~ 150 
H ,- iV/, 

A \ l-1-t; 

B \ lo\o 
c I IA:! 

-D 11+~ 

"' Al. I t:j 16 
F l.lJ-'7i ' 
~ ' l l.\-0 
ii l UC< 

A \'-IS I 
' 

B I b'J I 
c I'S I 
D llo \ ! 

I; ril ' 
r 1'11) ' 
I;, it:;l\ 
I.\ 14-"I 

A i'?io ! 
B Ii.In i 
c i*l. ' \ 

D \"hi w 

Date Reviewed: ~f · l-8 /t ~ 
-----v~-~7'--,---

, 
~utilus'Environmerrtal Version 1.0 Modified May 8. 2008 
. ~ 



PseudokirchnerieJJa subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: Js:r:l CocJ Start Dateffime: J..,l14>~/1tl? v~l1 
Work Order#: \1Dj?9 Termination Date: Jv;\y' ~\/i'l Q .,gC1(7/,, 
Sample ID: Vcul\01;1} Test set up by: ___ .1:.,-"'t"'-1----------

%(v/v) 
Concentration Reo Count 1 Count2 Count3 Count4 Comments Initials 

Control A ~ 

B 
c 
D 

E 
F 

G 
H 
A ll/id Ml:l 
B !i:i?i 

~ILf~\ c Ito I 
. ('\s::i:f. vJv) D !il)O ' A \10 

kil-\ 51<e. 
B \~,j,, 

c !5D I 
(~"'1.Y/, v).1) D lW 

A \toe 
B I '+\:I ) 

1,, v _ r-•,c;r c l"l't I 
(O.,'J::i;I. v).;) D It:; ij. I 

' A i"t l I 
B i'S? : 

EV_\-\C\ c l lti?; 
{iii.)'/. v )/) D l t:;o 

A I?~ . : 

B IDA .. 
i (1-'\_.l\A(tr . c iu..-.., : 

( G~.:;i'/. v/v) D bi I 
A \'+I I 

\_t-lCc(;UL(C B i \;),?r I 
c 14'~ I 

(~S-:;.:J. v)v') D •jlli'? ~ 
A 
B 
c 
D 

Comments: 

Reviewed ~y: Date Reviewed: _____ ~&v~·-r-t-· _t,,_g /t-/_f~~---

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Datemme: 
WO#: 170739 Termination DatefTime 
Sample ID: Teck Coal various samples pass/fail 

Initial Cell Density: 

Concentration Rep Count 1 Count2 Count 3 Count4 

%(v/v) (x 104) (x 104) (X 104
) (x 104

) 

Control A 37 
Lab Control B 36 

c 43 
D 40 
E 42 
F 38 
G 36 
H 37 

Control A 166 
Site Water B 170 
(FR_UFR1) c 156 
95.2% (v/v) D 171 

E 174 
F 144 
G 150 
H 163 

Control A 145 
Site Water B 166 
(CM_MC1) c 167 
95.2% (vlv) · D 148 

E 155 
F 143 
G 140 
H 149 

Control A 148 
Site Water B 165 
(GH_ER2) c 151 
95.2% (vlv) D 161 

E 171 
F 170 
G 158 
H 149 

FR_FRCP1 A 130 
95.2% (v/v) B 140 

c 142 
D 131 

Reviewed by: 
~~~~-~~--,~~-

Version 1.1; Modified September 28, 2016 

Page 1 of2 
28-Jul-17 @0800h 
31-Jul-17 @0800h 

10227 cell/ml 225000 
0.22 
0.01 

Mean Cell Yield 10227.27 

(x 104
) (x 10l 

cell/ml 
37 36.0 mean 37.6 
36 35.0 SD 2.722263 
43 42.0 CV 7.239623 
40 39.0 
42 41.0 
38 37.0 
36 35.0 
37 36.0 
166 165.0 mean 160.7 
170 169.0 SD 10.75374 
156 155.0 CV 6.690673 
171 170.0 
174 173.0 
144 143.0 
150 149.0 
163 162.0 
145 144.0 mean 150.6 
166 165.0 SD 10.19716 
167 166.0 CV 6.770923 
148 147.0 
155 154.0 
143 142.0 
140 139.0 
149 148.0 
148 147.0 mean 158.1 
1.65 164.0 SD 9.18753 
151 150.0 CV 5.811131 
161 160.0 
171 170.0 
170 169.0 
158 157.0 
149 148.0 
130 129.0 
140 139.0 
142 141.0 
131 130.0 

Date reviewed: A., . ZfJ/?=!
-----,,'if-'----+{ '-'----

Nautilus Environmental Company Inc. 



Pseudokirchneriel/a subcapitata Algal Counts 
Page 2 of 2 

Cllent: Teck Coal Start Dateffime: 28-Jul-17 @ 0800h 
WO#: 170739 Termination Dateffim• 31-Jul-17 @ 0800h 
Sample ID: Teck Coal various samples pass/fail 

Initial Cell Density: 1 0227 cell/ml 225000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 10227.27 

%(v/v) (x 104
) (x 104

) (x 104
) (x 10

4
) (x 104

) (x 104
) 

cell/ml 
Control A #DIV/O! #DIV/01 mean #DIV/OJ 
Lab Control B #DIV/O! #DIV/O! SD #DIV/0! 

c #DIVIO! #DIV/01 CV #DIV/O! 
D #DIVIO! #DIV/OJ 
A #DIV/O! #DIV/O! 
B #DIV/OJ #DIV/O! 
c #DlV/O! #DlV/O! 
D #DlVIO! #DlV/O! 

GH_FR1 A 152 152 151.0 
95.2% (Viv) B 153 153 152.0 

c 161 161 160.0 
D 160 160 159.0 

GH_ERC A 170 170 169.0 
95.2% (vlv) B 166 166 165.0 

c 150 150 149.0 
D 144 144 143.0 

EV_MC2 A 160 160 159.0 
95.2% (v/v) B 146 146 145.0 

c 174 174 173.0 
D 152 152 151.0 

EV_HC1 A 171 171 170.0 
95.2% (v/v) B 153 153 152.0 

c 163 163 162.0 
D 150 150 149.0 

CM_MC2 A 138 138 137.0 
95.2% (Viv) B 129 129 128.0 

c 140 140 139.0 
D 121 121 120.0 

LC_LCDSSLC A 141 141 140.Q 
95.2% (v/v) 8 162 162 161.0 

c 148 148 147.0 
D 140 140 139.0 
A #DIV/O! #DIV/QI 
8 #DIV/O! #DIV/OJ 
c #DlV/01 #DIV/O! 
D #DIVIO! #DIV/QI 

Date reviewed: ___ A-._.i-'f-..'-z_a_,/'-'-t? __ _ 

Verslon 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 18-4005-5998 

Start Date: 28 Jul-17 08:00 

Ending Date: 31Jul-1708:00 

Duration: 72h 

Sample Code 

Lab Control 

FR_UFR1 

CM_MC1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Sampre Code 

[j) Lab Control 

FR_UFR1 

CM_MC1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_:LCDSSLCC 

Sample ID 

07-4298-7467 

14-9297-9074 

21-3074-8472 

19-8157-3983 

16-6684-6283 

03-2461-8737 

05-7636-3020 

11-6022-{)236 

15-1109-5815 

07-0766-8842 

06-5340-0299 

Ma'-"rial Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Test Type: Cell Growth 

Protocol: ECIEPS 1/RM/25 

Report Date: 

Test Code: 

Analyst: Mimi Tran 

24 Aug-1711:03(p1 of 2) 

170739107-2820-2125 

Nautilus: Environmental 

Diluent: Deionized Water + nutrients 

Species: Pseudokirchneriella subcapitata Brine; 

Source: Jn-House Culture 

Sample Date 

28JuH7 

25 Jul-1711:41 

25 Jul-17 08:30 

25 Jul-1711:15 

25 Jul-17 09:06 

25 Jul-17 09:26 

25 Jul-1712:16 

25 Jul-17 13:45 

25 Ju~1710:45 

25 Ju~17 13:05 

25 Jul-1710:31 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coai 

Teck Coat 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

28 Jul-17 

26 Jul-17 08:15 

26 Ju~17 08:15 

26Ju~1708:15 

26 Jul-17 08: 15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

Age: 7d 

Sample Age Client Name 

8h Teck Coal 

68h (15.9 "C) 

72h (14.2 "C) 

69h (15 °C) 

71h (16 'C) 

71h (15 'C) 

68h (15 'C) 

66h (16.9 "C) 

69h (16.9 'C) 

67h (18 'C) 

69h (13.4 'C) 

Station Location 

Lab Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS__2017-07-25_N 

GH_ERC _ WS _2017-07-25_N 

EV_MC2_WS_2017-07 

EV_HC1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

LC_LCDSSLCC _ WS_2017-05-22 

Project 

Teck Coal Q3 

TeckCoalQ3 

Latitude Longitude 

© Lolb l\,"<'h<>i ::. 
Del ~i'.1-eJ 1;-VJe( "'/ 

f\1Af\\{.1C\-\1 

fR. IA ft'. ~ S \ t .e C()<'i-\Yo ! 
CM-r"1C\ ~ '.>1\.e &.'<\~I 
G,tL ~ S:1 t..e. Ct.,,{\.,? \ 

Cell Yield Summa:ry_ 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CVo/11 %Effect 
Lab Control 
FR_UFR1 

CM_MC1 
GH_ER2 
FR_.FRCP1 
GH_FR1 
GH_ERC 

EV_MC2 
EV_HC1 
CM_MC2 
LC_LCDSSLCC 

000-469-187-2 

8 
8 
8 
8 
4 

4 
4 
4 
4 
4 

4 

37.63 

160.8 

150.6 
158.1 
134.8 
155.5 
156.5 
157 
158.3 
131 
146.8 

35.35 39.9. 35 
151.8 169.7 143 
142.1 159.2 139 
150.4 165.8 147 
125 144.5 129 
148.1 162.9 151 
136.6 176.4 143 
137.7 176.3 145 
143 173.5 149 
117.1 144.9 120 
130.6 162.9 139 

CETIS'" v1.8.7.16 

42 0.9625 2.722 7.24% 0,0%.i 
173 3.802 10.75 6.69% -327.2% 
166 3.605 10.2 6.77% -300.3% 
170 3.248 9.188 5.81% -320.3% 
141 3.065 6.131 4.55% -258.1% 
160 2.327 4.655 2.99% -313.3% 
169 6.238 12.48 7.97o/o -315.9% 
173 6.055 12.11 7.71% -317.3% 
170 4.802 9.605 6.07% -320.6% 
139 4.378 8.756 6.68°/o -248.2% 
161 5.072 10.14 6.91% -290.0% 

Analyst Ml:'.1 d(jl,_ 
QA:_zl::,,___ 1 p J f 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Lab Control 36 35 42 
FR_UFR1 165 169 155 

CM_MC1 144 165 166 

GH_ER2 147 164 150 

FR_FRCP1 129 139 141 

GH_FR1 151 152 160 

GH_ERC 169 165 149 

EV_MC2 159 145 173 
EV_HC1 170 152 162 

CM_MC2 137 128 139 

LC_LCDSSLCC 140 161 147 

000-469~187-2 

Report Date: 

Test Code: 

Rep4 Rep 5 Rep 6 Rep 7 

39 41 37 35 

170 173 143 149 

147 154 142 139 

160 170 169 157 

130 

159 

143 

151 

149 

120 

139 

CETIS™ v1 .8.7.16 

24Aug-1711:03 (p 2 of 2) 

170739 I 01-2820-2125 

Nautilus Environmental 

Rep 8 

36 

162 

148 

148 

Analyst: IA \:1 QA .jGv._ I. ;4-z;:.,,. l( r. 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-3245-2839 
Analyzed; 24 Aug-17 10:59 

Batch ID: 18-4005-5998 

Start Date: 28 Jul-17 08:00 

Ending Date: 31 Ju~17 08:00 

Duration; 72h 

Sample Code Sample ID 

Lab Control 07-4298-7467 

FR_UFR1 14-9297-9074 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 15-1109-5815 

CM_MC2 07-0766-8842 

LC_LCDSSLCC 06-5340-5299 

Sample Code Material Type 

Lab Control Water Sample 
FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

Lab Control 

000-469-167-2 

Sample Code 

FR_UFR1 

CM_MC1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

24 Aug-17 11 :03 (p 1 cf 3) 

170739 07-2820-2125 

Nautilus Envlronriiental 

CETIS Version: CETISv1.8.7 

Analysis: Parametric~Control vs Treatments Official Results: Yes 

Analyst Mimi Tran Test Type: Gell Growth 

Protocol: ECIEPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Specie.s: Pseudokirchnerlel!a subcapltata Brine: 

Source: ln~House Cutture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

28 Jul-17 28Jul-17 8h Teck Coal 

25 Jul-1711:41 26 Jul-17 08:15 68h (15.9 °C) 

25 Jul-17 08:30 26 Jul-17 08:15 72h (14.2 'C) TeckCoalQ3 

25 Jul-17 11:15 26 Jul-17 08:15 69h (15 'C) 

25 Jul-17 09:08 26Jul·1708:15 71h (16 'C) 

25 Jul-17 09:26 26Jul-17 08:15 71h(15'C) 

25 Jul-1712:16 26Jul-17 08:15 68h (15 'C) 

25 Jul-17 13:45 26 Jul-17 08:15 66h (16.9 'C) 

25 Jul-17 10:45 26 Ju~17 08:15 69h (1.6.9 'C) 

25 Jul-1713:05 26 Jul-17 08:15 67h (18 'C) Teck Coal Q3 

25 Jul-1710:31 26Jul-1708:15 69h (13.4 'C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_03072017 _N 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal GH_ER2_WS_2017-07-25_N 

Teck Coal FR_FRCP1_Q_03072017_N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERC_WS_2017-07-25_N 

Teck Coal EV _MC2_WS_2017-07 

Teck Coal EV_Hc1_ws_2017-07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-22 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 38.3% 

Test Stat Critical MSD OF P-Value P-Type Declsion(a:5%} 
26,99 2.577 11.76 14 <0,0001 GDF Significant Effect 
24.77 2.577 11.76 14 <0.0001 CDF Significant Effect 
26.41 2.577 11.76 14 <0,0001 CDF Significant Effect 
17.38 2.f;77 14.4 10 <0.0001 CDF Significant Effect 
21.09 2.577 14.4 10 <0,0001 CDF Significant Effect 
21.27 2.577 14.4 10 <0,0001 CDF Significant Effect 
21.36 2.577 14.4 10 <0.0001 GDF Significant Effect 
21,59 2.577 14.4 10 <0.0001 CDF Significant Effect 
16.71 2.577 14,4 10 <0,0001 CDF Significant Effect 
19.53 2,577 14.4 10 <0.0001 CDF Significant Effect 

CETIS'" v1.8.7.16 Analyst: W\t1 QA: j~ r,._ ••• 



CETIS Analytical Report Report Dal&: 24 Aug-1711:03 (p 2 of 3) 

Test Code: 1707391 07-2820-2125 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 10..3245-2839 Endpoint Ceil Yield CETlS Version: CETISv1.8.7 

Analyzed; 24 Aug-17 10:59 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tes ts 

Attribute Test Test Stat Criticaf ?-Value Declsion{a:5%) 

Control Trend Mann-Kendall Trend 0.5540 Non-significant Trend in Controls 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P~Value Oecision(a:So/o) 
Between 95411.36 9541.136 10 114.6 <0.0001 Significant Effect 
Error 4080.375 83.27296 49 
Total 99491..73 59 

Distributional Tests 

Attribute Test Test Stat Critical P.Value Oecision(a:1ti.4i} 
Variances Bartlett Equaltty of Variance 13.81 23.21 0.1816 E:qual Variances 
Distribution Shapiro-Wilk W Normality 0.977 0.9459 0.3141 Normal Distribution 

Cell Vie.Id Summary 

Sample Code count Mean 95o/o LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control ·s 37.63 35.35 39.9 36.5 35 42 0.9625 7.24°k 0.0% 
FR_UFR1 8 160.8 151.8 169.7 163.5 143 173 3.802 6,69% -327.2% 
CM_MC1 a 150.6 142.1 159.2 147.5 139 166 3.605 6.77% -300.3°/c 
GH_ER2 8 158.1 150.4 165.8 158.5 147 170 3.248 5.81'1.tb ·320.3% 
FR_FRCP1 4 134.8 125 144.5 134.5 129 141 3.065 4.55% ·258.1% 
GH_FR1 4 155.5 148.1 162.9 155.5 151 160 2.327 2.99o/o ~313.3Q/o 

GH_ERC 4 156.5 136.6 176.4 157 143 169 6.238 7.97°/r. ~315,9%1 

EV_MC2 4 157 137.7 176.3 155 145 173 6.055 7.71% -317.3% 
EV_HC1 4 158.3 143 173.5 157 149 170 4.802 6.07o/u ~320.6% 

CM_MC2 4 131 117.1 1449 132.5 120 139 4.378 6.68% -248.2% 
LC_LCDSSLCC 4 146.8 130.6 162.9 143.5 139 161 5.072 6.91% -290.0% 

Cell Yield Detail 

Sam-pie Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Reps 
Lab Control 36 35 42 39 41 37 35 36 
FR_UFR1 165 169 155 170 173 143 149 162 
CM_MC1 144 165 166 147 154 142 139 148 
GH_ER2 147 164 150 160 170 169 157 148 
FR_FRCP1 129 139 141 130 
GH_FR1 151 152 160 159 
GH_ERC 169 165 149 143 
EV_MC2 159 145 173 151 
EV_HC1 170 152 162 149 
CM_MC2 137 128 139 120 
LC_LCDSSLCC 140 161 147 139 

000-469-187-2 CETIS"' v1.8.7.16 Analyst: !J\t;j QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-3245-2839 
Analyzed: 24 Aug-1710:59 

Graphics 

'" 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

CETIS™ v1.8.7,16 

Report Date: 24 Aug-1711:03 (p 3 of 3) 

170739 07,2820-2125 

Nautilus Environmental 

CETIS Version: CETISv1 ,8] 

Official Results: Yes 

Analyst I\'\ tl 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

07-0556-8957 . 

24 Aug-1711:00 

18-4005-5998 

28 Jul-17 08:00 

Ending Date: 31 Jul-17 OS:OO 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 14-9297-9074 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 15-1109-5815 

CM_MC2 07-0766-8842 

LC_LCDSSLCC 06-5340-5299 

Sample Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 
GH_ER2 Water Sample 

FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC , Water Sample 
EV_MC2 Waler Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

FR_UFR1 CM_MC1 

000-469-187-2. 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Endpoint Cell Yield 

Report Date: 

Test 

24 Aug-1711:03(p1 of 3) 

170739 07-2820-2125 

Nautilus Environmental 

CETIS Version; CETISv1.S.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran T es!Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Defonlzed Water + nutrients 

Species: Pseudoklrchner!ella subcapltata Brine: 

Source: li1~House Cuiture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

25 Jul-1711:41 26 Jul-17 08:15 68h (15.9 'C) Teck Coal 

25 Jul-17 08:30 26 Jul-17 08:15 72h (14.2 'C) Teck Coal 03 

25 Jul-1711:15 26 Jul-17 08:15 69h (15 'G) 

25 Jul-17 09:08 26 Jul-17 08:15 71h (16 'C) 

25 Jul-17 09:26 26 Jul-17 08:15 71h(15'C) 

25 Jul-1712:16 26 Jul-17 08:15 68h (15 'C) 

25 Jul-1713:45 26 Jul-17 08:15 66h (16.9 'C) 

25 Jul-1710:45 26 Jul-17 08:15 69h (16.9 'C) 

25 Jul-17 13:05 26 Jul-17 08:15 67h (18 'C) Teck Coal Q3 

25 Jul-17 10:31 26 Jul-17 08:15 69h (13A 'C) 

Sample Source Station Location Latitude Longitude 

Te<k Coal FR_UFR1_Q_03072017 _N 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal GH_ER2_ WS_2017-07-25_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERC_WS_2017-07-25_N 

Teck Coal EV_MC2_WS_2017-07 

Teck Coal EV _HC1_WS_2017·07·25_N 

Teck Coai CM_MC2_WS_20170725_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-22 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 9.55% 

Test Stat Critical MSD OF P-Value P-Type Oecision(a:5%) 

2.068 2.559 12.53 14 0.1378 CDF Non-Significant Effect 

0.5361 2.559 12.53 14 0.7997 CDF Non-Significant Effect 

4.335 2.559 15.35 10 0.0004 CDF Signiffcant Effect 
0.8754 2.559 15.35 10 0.6523 CDF Non-Signfficant Effect 
0.7086 2.559 15.35 10 0.7294 CDF Non-Significant Effect 
0.6253 2.559 15.35 10 0.7648 CDF Non-Significant Effect 
0.4168 2.559 15.35 10 0.8414 CDF Nan~Signif!cant Effect 
4.96 2.559 15.35 10 <0.0001 CDF Significant Effect 
2.334 2.559 15.35 10 0.0814 CDF Non-Significant Effect 

CETIS" v1.8.7.16 Analyst: rJ\I'.] .-i'~ 
QA: 'VO , oj , A-i.i4 V'1 1· 



CETIS Analytical Report Report Date: 24 Aug-1711:03 (p 2 of 3) 

170739 07 -2820-2125 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 07-0556-5957 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 24 Aug-1711:00 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%} 

Control Trend Mann-Kendall Trend 0.7195 Non~signfficant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat p,.va1ue Declsion(a:5%) 

Between 4376.173 486.2415 9 5.069 0.0001 Significant Effect 
Error 4028.5 95.91666 42 
Total 8404.673 51 

Distributional Tes ts 

Attribute Test Test Stat Critical P-Value Oecision{a:1%) 
Variances Bartlett Equality of Variance 3.763 21.67 0.9263 Equal Variances 
Distribution Shapiro-Wiik W Normality 0.9612 0.9388 O.Q<l80 Norma! Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% 11kEffect 
FR_UFR1 8 160.8 151.8 169.7 163.5 143 173 3.802 6.69o/n 0.0% 
CM_MC1 8 150.6 142.1 159.2 147.5 139 166 3.605 6.771)/o 6.3% 
GH_ER2 8 158.1 150.4 165.8 158.5 147 170 3.248 5.81 Pfo 1.63% 
FR_FRCP1 4 134.8 125 144.5 134.5 129 141 3.065 4.55o/o 16.17% 
GH_FR1 4 155.5 148.1 162.9 155.5 151 160 2.327 2.99°/o 3.27% 
GH_ERC 4 156.5 136.6 176.4 157 143 169 6.238 7.97% 2.64% 
EV_MC2 4 157 137.7 176.3 155 145 173 6.055 7.71o/o 2.33% 
EV_HC1 4 158.3 143 173.5 157 149 170 4.802 6,07% 1.56% 
CM_MC2 4 131 117.1 144.9 132.5 120 139 4.378 6.68% 18.51% 
LC_LCDSSLCC 4 146.8 130.6 162.9 143.5 139 161 5.072 6.91°/c 8.71%> 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 
FR_UFR1 165 169 155 170 173 143 149 162 
CM_MC1 144 165 166 147 154 142 139 148 
GH_ER2 147 164 150 160 170 169 157 148 
FR_FRCP1 129 139 141 130 

GH_FR1 151 152 160 159 
GH_ERC 169 165 149 143 
EV_MC2 159 145 173 151 
EV_HC1 170 152 162 149 
CM.cMC2 137 128 139 120 
LC_l.CDSSLCC 140 161 147 139 

000-469-187-2 CETIS"' v1.8.7.16 Analyst Mt:J 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-0556-5957 
Analyzed: 24 Aug-17 11 :OO 
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000-469-187-2 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

' 

R .. H.8 .,.Q 
Fl 

ll 

i ~ ~· ~. ' ' ! 

CETIS" v1.8,7.16 

Report Date: 
Test Code: 

24Aug-1711:03(p3of 3) 

170739 I 07-2820-2125 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Ml:'.l J~ OA~·lK/r 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-1372-5150 

Analyzed: 24Aug-1711:02 

Batch ID: 18-4005,5998 

Start Date: 28 Jul-17 08:00 

Ending Date: 31 Jul-17 08:00 

Duration: 72h 

Sample Code Sample JD 

FR_UFR1 14-9297-9074 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 15-1109-5815 

CM_MC2 07-0766-8842 

LC_LCDSSLCC 06-5340-5299 

Sample Code Material Type 

FR_UFR1 Water Sample 
CM_MC1 Water Sample 
GH_ER2 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC W-ater Sample 
EV_MC2 Water Sample 
EV_HC1 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transfe:rm Zeta 

Untransformed NA 

Dun'"!ett Multiple Corilparison Test 

Sample Code ·vs 

GH_ER2 

000-469-187-2 

Sample Code 

FR_UFR1 
CM_MC1 
FR_FRCP1 
GH_FR1 

GH_ERC 
EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

24Aug-1711:04(p1 of 3) 

170739 I 07-2820-2125 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: ECIEPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchnerie!!a subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

25 Jul-1711:41 26 Jul-17 08:15 68h (15.9 'C) Teck Coal 

25 Jul-17 08:30 26 Jul-17 08:15 72h (14.2 'C) Teck Coal Q3 

25 Jul-1711:15 26 Jul-17 08:15 69h (15 'C) 

25 Jul-17 09:08 26 Jul-17 08:15 71 h (16 'C) 

25 Jul-17 09:26 26 Jul-17 08:15 71 h (15 'C) 

25 Jul-17 12:16 26 Jul-17 08:15 68h (15 'C) 

25 Jul-17 13:45 26 Jul-17 08:15 66h (16.9 'C) 

25 Jul-17 10:45 26 Jul-17 08:15 69h (16.9 'C) 

25 Jul-1713:05 26 Jul-17 08:15 67h (18 'C) Teck Coal Q3 

25 Jul-1710:31 26 Jul-17 08:15 69h (13.4 'C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_03072017 _N 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal GH_ER2_WS_2017-07-25_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERC_WS_2017-07-25_N 

Teck Coal EV_MC2_WS_2017-07 

Teck Coal EV _HC1_WS_2017-07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-22 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 9.71°/o 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5°!o) 
-0.5361 2.559 12.53 14 0.9889 GDF Non-Sig,nificant Effect 
1.532 2.559 12.53 14 0.3277 GDF Non-Significant Effect 
3.898 2.559 15.35 10 0.0014 GDF Significant Effect 
0.4377 2.559 15.35 10 0.8345 GDF Non-Significant Effect 
0.271 2.559 15.35 10 0.8842 GDF Non-Significant Effe_ct 
0.1876 2.559 15.35 10 0.9047 GDF Non-Significant Effect 
-0.02084 2.559 15.35 10 0.9442 GDF Non-Significant Effect 
4.523 2.559 15.35 10 0.0002 GDF Significant Effect 
1.897 2.559 15.35 10 0.1869 GDF Non-Significant Effect 

CETIS™ v1.8.7.16 Analyst: M\::1 
.j(ju_ 

QA: A ie/1: / WJ• 



C.ETIS Analytical Report Report Date: 24 Aug-1711:04 (p 2 of 3) 

Test Code: 170739 I 07-2820-2125 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-1372-5150 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 24Aug-1711:02 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5°/o) 
Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5°/o) 
Between 4376.173 486.2415 9 5.069 0.0001 Significant Effect 
Error 4028.5 95.91666 42 
Total 8404.673 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1°/o) 
Variances Bartlett Equality of Variance 3.763 21.67 0.9263 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9612 0.9388 0.0880 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95°/o LCL 95°/o UCL Median Min Max Std Err CV%, %Effect 
FR_UFR1 8 160.8 151.8 169.7 163.5 143 173 3.802 6.69o/o 0.0% 
CM_MC1 8 150.6 142.1 159.2 147.5 139 166 3.605 6.77% 6.3°/o 
GH_ER2 8 158.1 150.4 165.8 158.5 147 170 3.248 5.81°/o 1.63% 
FR_FRCP1 4 134.8 125 144.5 134.5. 129 141 3.065 4.55% 16.17o/() 
GH_FR1 4 155.5 148.1 162.9 155.5 151 160 2.327 2.99()/o 3.27% 
GH_ERC 4 156.5 136.6 176.4 157 143 169 6.238 7.97% 2.64% 
EV_MC2 4 157 137.7 176.3 155 145 173 6.055 7.71% 2.33% 
EV_HC1 4 158.3 143 173.5 157 149 170 4.802 6.07<l/() 1.56% 
CM_MC2 4 131 117.1 144.9 132.5 120 139 4.378 6.68% 18.51% 
LC_LCDSSLCC 4 146.8 130.6 162.9 143.5 139 161 5.072 6.91<l/() 8.71% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 
FR_UFR1 165 169 155 170 173 143 149 162 
CM_MC1 144 165 166 147 154 142 139 148 
GH_ER2 147 164 150 160 170 169 157 148 
FR_FRCP1 129 139 141 130 
GH_FR1 151 152 160 159 
GH_ERC 169 165 149 143 
EV_MC2 159 145 173 151 
EV_HC1 170 152 162 149 
CM_MC2 137 128 139 120 
LC_LCDSSLCC 140 161 147 139 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: 1\1\ 1:1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-1372-5150 
Analyzed: 24 Aug-17 11:02 

Graphics 
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Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 
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Report Date: 

Test Code: 

24Aug-1711:04 (p 3 of 3) 

1707391 07-2820-2125 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS™ v1 .8.7.16 Analyst: Ml1 



CETIS Analytical Report 

EC Alga Growth Inhibition Teot 

Analysis ID: 07-1811-5955 

Analyzed: 24 Aug-1711:03 

Batch ID: 18-4005-5998 

Start Date: 28 Jul-17 08:00 

Ending Date: 31 Jul-17 08:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 14-9297-9074 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 15-1109-5815 

CM_MC2 07-()766-8842 

LC_LCDSSLCC 06-5340-5299 

Sample Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sam p!e 
GH_FR1 Water Sam p!e 
GH_ERC Water Sample 

EV_MC2 Waler Sample 

EV_HC1 Waler Sample 

CM:_MC2 Waler Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Mu!tiple 'Comparison Test 

SairipJe Code vs 

GH_ER2 

000-469-187-2 

S'ample Code 

FR_UFR1 

CM_MC1 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Endpoint: Cell Yield 

Report Date: 

Teot Code: 

24 Aug-17 11:04(p1 of 3) 

1707391 07-2820-2125 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: ECIEPS 1/RM/25 Dituent Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapttata Brin~ 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

25 Jul-1711:41 26 Jul-17 08:15 68h (15.9 'C) Teck Coal 

25 Ju~17 08:30 26 Jul-17 08:15 72h (14.2 'C) TeckCoalQ3 

25 Jul-1711:15 26 Ju;.11 08:15 69h (15 'C) 

25 Ju~17 09:08 26 Ju~17 08:15 71h (16 'C) 

25 .!ui-17 09:26 26 Jue17 08:15 71h (15 'C) 

25 Jul-17 12:16 26 Ju;.17 08:15 68h (15 'C) 

25 Jul-17 13:45 26 Jul-17 08:15 66h (16.9 'C) 

25 Jul·17 10:45 26 Jul-17 08:15 69h (16.9 'C) 

25 Jul-1713:05 26Jul-17 08:15 67h (18 'C) Teck Coal 03 

25 Jul-1710:31 26 Jul-17 08:15 69h (13.4 'CJ 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_03072017 _N 

Teck Coal 'CM_MC1_WS_20170725_N 

Teck Coal GH_ER2_WS_2017-07-25_N 

Teck Coal FR_FRCP1_Q_03072017 _N 
Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERC_WS_2017·07·25_N 

Teck Coal EV_MC2_WS_2017-07 

Teck Coal EV_HC1_WS_2017-07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-22 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 9.71% 

Test Stat Critical MSD DF P-Value P-Type Decision(cc5°/o) 

0.5361 2.559 12.53 14 0.7997 CDF Non-Significant Effect 

·1.532 2.559 12.53 14 0.9998 CDF Non-Significant Effect 
-3.898 2.559 15.35 10 1.0000 CDF Non-Significant Effeci 

-0.4377 2.559 15.35 10 0.9844 CDF Non-Significant Effecl 
-0.271 2.559 15.35 10 0.9731 CDF Non-Significant Effect 
-0.1876 2.559 15.35 10 0.9653 CDF Non-Significant Effect 
0.02084 2.559 15.35 10 0.9375 CDF Non-Significant Effect 
-4.523 2.559 15.35 10 1.0000 CDF Non-Significant Effect 
-1.897 2.559 15.35 10 1.0000 CDF Non..Signfficant Effect 

CETIS"' v1.8.7.16 Analyst Mu 



CETIS Analytical Report Report Data: 24 Aug-1711:04 (p 2 of 3) 

170739 07-2820-2125 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis 10: 07-1811-5955 Endpoint Cell Yield CETIS Version: CET!Sv1.8.7 
Analyzed; 24 Aug-1711:03 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Oecision{a:5o/o) 
Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Declslon(o:5%) 

Between 4376,173 486.2415 9 5.069 0,0001 Significant Effect 
Error 4028.5 95.91666 42 
Tot.3! 8404,673 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Oecision(a:11Yo} 
Variances Bartlett Equality of Variance 3.763 21.67 o.9263 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9612 0.9388 ·0.0880 Nonna! Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err cvottt 0/oEffect 

FR_UFR1 8 160.8 151.8 169.7 163,5 143 173 3.802 6.69% 0.0% 
CM_MC1 8 150.6 142.1 159.2 147.5 139 166 3.605 6.77°/o 6.3% 
GH_ER2 8 158.1 150,4 165.8 158.5 147 170 3.248 5.81% 1.63% 
FR_FRCP1 4 134,8 125 144.5 134.5 129 141 3.065 4.55%i 16,17% 
GH_FR1 4 155.5 148.1 162.9 155.5 151 160 2,327 2.99% 3.27% 
GH_ERC 4 156.5 136.6 176.4 157 143 169 6.238 7.97% 2.64%, 
EV_MC2 4 157 137.7 176.3 155 145 173 6.055 7.71o/o 2,33% 
EV_HC1 4 158.3 143 173.5 157 149 170 4,802 6.07% 1.56°/o 
CM_MC2 4 131 117. 1 144.9 132.5 120 139 4.378 6.68o/o 18.51% 
LC_LCDSSLCC 4 146.8 130.6 162.9 143.5 139 161 5.072 6.91°/o 8.71% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 RepS 
FR_UFR1 165 169 155 170 173 143 149 162 
CM_MC1 144 165 166 147 154 142 139 148 
GH_ER2 147 164 150 160 170 169 157 148 
FR_FRCP1 129 139 141 130 
GH_FR1 151 152 160 159 
GH_ERC 169 165 149 143 
EV_MC2 159 145 173 151 
EV_HC1 170 152 162 149 
CM_MC2 137 128 139 120 
LC_LCDSSLCC 140 161 147 139 

000469-187-2 CETIS'" v1.8,7.16 Analyst: tJltl 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 
Analyzed: 

Graphics 

000-469-187-2 

07-1811-5955 
24 11:03 

i 

' 

Endpoint: Cell Yield 
Parametric.Control vs Treatments 

• 
·• . 

Report Date: 

Test Code; 

24 Aug-1711:04 (p 3 of 3) 
170739107-2820-2125 

NautUus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

«< LALL--'--'"-····-L--'--"--·---' -~..<..~ ... c .•... ~ 
~ 

CETIS™ v1.8.7.16 Analyst: (\/IL\ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-7443-8058 
Analyzed: 24 Aug-1711:02 

Batch ID: 18-4005-5998 

Start Date: 28 Jul-17 08:00 

Ending Date: 31Jul-1708:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 14-9297-9074 

CM_MC1 21-3074-84i2 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 15-1109-5815 

CM_MC2 07-0766-8842 

LC_LCDSSLCC 06-5340-5299 

Sample Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FF(CP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Donnett Multiple Compa~ison Test 

Sample Code vs Sample Code 

CM_MC1 FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

000469-187-2 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

24Aug-1711:04(p1of3) 

170739107-2820-2125 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analysis; Parametric-Control vs Treatments Official Results: Yes 

Analyst Mimi Tran TestType: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent Deionized Water+ nutrients 

Species; Pseudoklrchneriella subcapltata Brine: 

Source: ln~House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

25 JuJ..1711:41 26 Jul-17 08:15 68h (15.9 °C) Teck Coal 

25 JuJ..17 08:30 26 Jul-17 08:15 72h (14.2 'C) Teck CoalQ3 

25 Jul-1711:15 26 JuJ..17 08:15 69h (15 'C) 

25 Jul-17 09:08 26 Jul-17 08:15 71h (16 'C) 

25 JuJ..17 09:26 26 Jul-17 08:15 71h (15 'C) 

25 JuJ..17 12:16 26 Jul-17 08:15 68h (15 'C) 

25 JuJ..17 13:45 26 Jul-17 08:15 66h (16.9 'C) 

25 Jul-1710:45 26 Ju~17 08:15 69h (16.9 'C) 

25 Jul-1713:05 26 Jul-17 08:15 67h (18 'C) Teck Coal 03 

25 Jul-1710:31 26 Jul-17 08:15 69h (13.4 ·ci 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_03072017_N 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal GH_ER2_WS_2017-07-25_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERc_ws_2017-07-25_N 

Teck Coal EV_MC2_WS_2017-07 

Teck Coal EV_HC1_WS_2017·07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal LC_LCDSSLCC_WS_2017-05-22 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 10.2% 

Test Stat critical MSD DF P-Value P-Type Decision(a:5%} 

-2.068 2.559 12.53 14 1.0000 CDF Non-Significant Effect 
-1.532 2.559 12.53 14 0.9998 CDF Non-Significant Effect 
2.647 2.559 15.35 10 0.0409 CDF Significant Effect 
-0.8129 2.559 15.35 10 0.9960 CDF Non-Significant Effect 
-0.9796 2.559 15.35 10 0.9980 CDF Non-Significant Effect 
-1.063 2.559 15.35 10 0.9986 CDF Non-Significant Effect 
-1.271 2.559 15.35 10 0.9994 CDF Non-Significant Effect 
3.272 2.559 15.35 10 0.0085 CDF Significant Effect 
0,6461 2.559 15.35 10 0.7562 CDF Non-Signmcanl Effect 

CETIS™ v1.8.7.16 Analyst Tu\ t'.J 



CETIS Analytical Report Report Date: 24 Aug-1711:04 (p 2 of 3) 

Test Code: 170739 [ 07-2820-2125 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-7 443-8058 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 24 Aug-1711:02 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:So/o) 
Control Trend Mann-Kendal! Trend 0.3987 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:So/o) 
Between 4376.173 486.2415 9 5.069 0.0001 Significant Effect 
Error 4028.5 95.91666 42 
Total 8404.673 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1 o/o) 
Variances Bartlett Equality of Variance 3.763 21.67 0.9263 Equal Variances 
Distribution Shapiro-Wilk W Normallty 0.9612 0.9388 0.0880 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95°/o LCL 95o/o UCL Median Min Max Std Err CV% o/oEffect 

FR_UFR1 8 160.8 151.8 169.7 163.5 143 173 3.802 6.69% 0.0% 
CM_MC1 8 150.6 142.1 159.2 147.5 139 166 3.605 6.77% 6.3% 
GH_ER2 8 158.1 150.4 165.8 158.5 147 170 3.248 5.81% 1.63%1 
FR_FRCP1 4 134.8 125 144.5 134.5 129 141 3.065 4.55% 16.17°/o 
GH_FR1 4 155.5 148.1 162.9 155.5 151 160 2.327 2.99% 3.27% 
GH_ERC 4 156.5 136.6 176.4 157 143 169 6.238 7.97o/o 2.64% 
EV_MC2 4 157 137.7 176.3 155 145 173 6.055 7.71% 2.33°/o 
EV_HC1 4 158.3 143 173.5 157 149 170 4.802 6.07% 1.56% 
CM_MC2 4 131 117.1 144.9 132.5 120 139 4.378 6.68o/o 18.51% 
LC_LCDSSLCC 4 146.8 130.6 162.9 143.5 139 161 5.072 6.91% 8.71% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Reps 
FR_UFR1 165 169 155 170 173 143 149 162 
CM_MC1 144 165 166 147 154 142 139 148 
GH_ER2 147 164 150 160 170 169 157 148 
FR_FRCP1 129 139 141 130 
GH_FR1 151 152 160 159 
GH_ERC 169 165 149 143 
EV_MC2 159 145 173 151 
EV_HC1 170 152 162 149 
CM_MC2 137 128 139 120 
LC_LCDSSLCC 140 161 147 139 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: M\'.J QA J&t I . .~,_.'/,$ I 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-7443-8058 Endpoint: Cell Yield 
Analyzed: 24 Aug-1711:02 Analysis: Parametric-Control vs Treatments 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 21-1141-9264 

Analyzed: 24 Aug-1711:02 

Batch ID: 18-4005-5998 

Start Date: 28 Jul-17 08:00 

Ending Date: 31 Jul-17 08:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 14-9297-9074 

CM_MC1 21-3074-8472 

GH_ER2 19-8157 -3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-<3737 

GH_ERC 05-7638-3020 

EV_MC2 11-6022-0236 

EV_HC1 15-1109-5815 

CM_MC2 07-0766-8842 

LC_LCDSSLCC 06-5340-5299 

Sample Code Material Type 

FR_UFR1 Water Sample 
CM_MC1 Water Sample 
GH_ER2 Water Sample 
FR_FRCP1 Water_ Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_MC2 Water Sample 
EV_HC1 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC; Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multrple Comparison Test 

Sample Code vs Sample Code 
CM_MC1 FR_UFR1 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

24Aug-1711:04(p1of 3) 

170739 I 07-2820-2125 

Nautilus Environmental 

CETJS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchnerie!la subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

25 Jul-1711:41 26 Jul-17 08:15 68h (15.9 °C) Teck Coal 
25 Jul-17 08:30 26 Jul-17 08:15 72h (14.2 OC) Teck Coal Q3 

25 Jul-17 11 :15 26 Jul-17 08:15 69h (15 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 71h (16 °C) 

25 Jul-17 09:26 26 Jul-17 08:15 71h (15 °C) 

25 Jul-1712:16 26 Jul-17 08:15 68h (15 °C) 

25 Jul-1713:45 26 Jul-17 08:15 66h (16.9 °C) 

25 Jul-1710:45 26 Jul-17 08:15 69h (16.9 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 67h (18 °C) Teck Coal Q3 

25 Jul-1710:31 26 Jul-17 08: 15 69h (13.4 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_03072017 _N 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal GH_ER2_WS_2017-07-25_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal GH_ERC_WS_2017-07-25_N 

Teck Coal EV_MC2_WS_2017-07 

Teck Coal EV _HC1_WS_2017-07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal LC _LCDSSLCC_ WS _2017-05-22 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 10.2% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5°/o) 
2.068 2.559 12.53 14 0.1378 CDF Non-Significant Effect 
1.532 2.559 12.53 14 0.3277 CDF No-n-Significant Effect 
-2.647 2.559 15.35 10 1.0000 CDF Non-Significant Effect 
0.8129 2.559 15.35 10 0.6821 CDF Non-Significant Effect 
0.9796 2.559 15.35 10 0.6008 CDF Non-Significant Effect 
1.063 2.559 15.35 10 0.5585 CDF Non-Significant Effect 
1.271 2.559 15.35 10 0.4523 CDF Non-Significant Effect 
-3.272 2.559 15.35 10 1.0000 CDF Non-Significant Effect 
-0.6461 2.559 15.35 10 0.9925 CDF Non-Significant Effect 

CETIS™ v1.8.7.16 Analyst: MLJ QA: 



CETIS Analytical Report Report Date: 24Aug-1711:04(p2of 3) 

Test Code: 170739 I 07-2820-2125 

EC Alga Growth lnhib.ition Test Nautilus Environmental 

Analysis ID: 21-1141-9264 Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 
Analyzed: 24Aug-1711:02 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Oecision(a:5o/o) 
Control Trend Mann-Kendall Trend 0.3987 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Oecision(a:5o/o} 
Between 4376.173 486.2415 9 5.069 0.0001 Significant Effect 
Error 4028.5 95.91666 42 
Total 8404.673 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1 o/o) 
Variances Bartlett Equality of Variance 3.763 21.67 0.9263 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9612 0.9388 0.0880 Normal Distribution 

Cell Yield Summary. 

Sample Code Count Mean 95°/o LCL 95o/o UCL Median Min Max Std Err cv% o/oEffect 
FR_UFR1 8 160.8 151.8 169.7 163.5 143 173 3.802 6.69o/o 0.0% 
CM_MC1 8 150.6 142.1 159.2 147.5 139 166 3.605 6.77% 6.3% 
GH_ER2 8 158.1 150.4 165.8 158.5 147 170 3.248 5.81% 1.63% 
FR_FRCP1 4 134.8 125 144.5 134,5 129 141 3.065 4.55% 16.17% 
GH_FR1 4 155.5 148.1 162.9 155.5 151 160 2.327 2.99% 3.27°/o 
GH_ERC 4 156.5 136.6 176.4 157 143 169 6.238 7.97% 2.64°/o 
EV_MC2 4 157 137.7 176.3 155 145 173 6.055 7.71% 2.33% 
EV_HC1 4 158.3 143 173.5 157 149 170 4.802 6.07% 1.56% 
CM_MC2 4 131 117.1 144.9 132.5 120 139 4.378 6.68% 18.51°/o 
LC_LCDSSLCC 4 146.8 130.6 162.9 143.5 139 161 5.072 6.91% 8.71°/o 

Cell ·Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep6 Rep 7 Reps 
FR_UFR1 165 169 155 170 173 143 149 162 
CM_MC1 144 165 166 147 154 142 139 148 
GH_ER2 147 164 150 160 170 169 157 148 
FR_FRCP1 129 139 141 130 
GH_FR1 151 152 160 159 
GH_ERC 169 165 149 143 
EV_MC2 159 145 173 151 
EV_HC1 170 152 162 149 
CM_MC2 137 128 139 120 
LC_LCDSSLCC . 140 161 147 139 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: i'J\tJ QA j~'U_ ·rw;-U/ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 21-1141-9264 Endpoint: Cell Yield 
Analyzed: 24 Aug-17 11:02 Analysis: Parametric~Control vs Treatments 
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APPENDIX C – Hyalella azteca Toxicity Test Data 



\fS'~!;J\f\' 
Hya/el/a azteca Sedy;r{entTest Summary Sheet 

Client: i:ecK 

Work Order No.: 

Start Date: GU\lj 26 I lT 
Set up by: K:JL 

~~~~~~~~-

Sam'ple Information: 

Sample ID: \JOr\ous - £.ee be\ow 

Sample Date: 
Date Received: 

;JU\\1 ;;it; , AU9US-\: \ , i, t<; , ::i.or=t 

JUl\_1 d.b , AU9U9\- :>., q, \b , ::10\-=t 

Sample Volume: I "¥- &O\... \)e{' ref\e~h 

Test Organism Information: 

Species: Hyalel/a azteca 
Supplier: A&ucrt\c P.-esecwch 019Q11\<;l'i\G 

Date received: 0u11J d.b t '"" 
Age or size (Day 0): _i;;__ct_a"""'1:1'-s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: n/a 
Date Initiated: 

96-h tC50 (95% CL): 5-6 ( ~.S - 6 .C\) 5/L NC\C\ 

96-h LC50 Reference Toxicant Mean and Range: s-i (s-t - i;,,.t:::.) CV (%): _==t ___ _ 
0/L t\JC\C\ 

Test Results: 

Sample ID Survival ± SD (%) Average Dry Wt. ± SD (mg) 

CO\"\-\"\O\ i~ .0 ± 1~.o 0. =l\ ± 0. ;:1-=f. 

fR _ Uf:R t ::i;).0 ± rt .q 0. 'td. ± 0. l~ 

~M - l\l\Cl (,(:,.0 ± \b."=t o.46 ± o. Fl 
c(. 

G\-\ - \;{< ~ bi.o ± \3.0 0. b-=t ± o. ;;r2. 

~f!. ~ ~RC\'.!.. b'i-0 ± 14.i 0 . 't'.:l ± o.os 
.Gt\_ ~R L bl\-.0 ± :lS. L o.=ib ± 0.01 

CM_ MC~ 0.0 ± o.o i<J.lf.P o.o ± 0. 00 'lf ol.fl.fl 

~~ ± ± - . . . .. . 
1< fG~\"\C.S \\\c\\cQieS SCH'nqie (S) mC\t ''> S:\9\\\1"\C.Ql\·HJ c\\-j'f€.'re\'\I -t=r'"'...m C:O\\'\WL. 

""' l!'lc\kq~s SC\1'1\Q\e tS) ""Cl.'\ Is: G\G\"\°\r\CC\r.'\\IJ c\\i"~erel\t "'rol'<\ W-U"R 1 (<;\;e ctmro\) 

Reviewed by: d&v Date reviewed: 
tt~".otlc<*ks. "ba""filt-r~) tl11ll'.\-~1> S~'JA\-&'t°'~-r-11 d-\fk...e,,."t frl?rr1 {1-11 .• fl<.l.c'S\tt (ov;¥)) 
fo '"cl1'0,4-t.S S""Mj:iltls)-fW.t- ,:s S•r;;t11d'cq;,.tti J,d-r:t..;-e.11't fi.olf'I\ (r1,MC! &rk t>"fn?i) 

Version 1.1; Issued May 23, 2017 Nautilus Environmental Company Inc. 



Client: 
WO#: 
Sample ID: 

Sample ID 

Co~\ 
fl'Cilf\2t 
(l,M-Mc-1 
lZ,J-L t=:P-l-
P-t:L f:-R/'.P I 
C,+{_f:~l 
( 1M_Mc,L 

Technician Initials 

Sample ID 

r 0v1-t"ro I 
P.R-vt~I 
<flll- fV\{..i 
r'"'J..i. --t<,2 . _c 
Ff<__ f-~Cf I 
61-f-~f-. I 
{' rv1 ·- (YI l .2.-

Technician Initials 

Thermometer: 

Comments: 

Reviewed by: 

. ·. ~~(\)\/~ 
Chronic H. azteca Sed~t Toxicity Test Data Sheet 

Freshwater ~~nt Water Quality 
\N'.r..~.r- O~t:'.) 

Start Date: (!v.. l ?..(a/{ f 
Termination Date: ---!.:A;,:::_U~9~. ::2:..;:3;.._:_/ ..:....l"'l:.__ _____ -'--

CER #: ----:!io"-----------
Test Organism: ..:....H:.:..... =az:..:.;te:..;;c.:;;.a ________ _ 

Temperature (°C) 

Day 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

l~<-0 ~).$' 1.l.-5 J3.~ 'Llf.O )\l • .:> 'tl·•O 'U.5 1.1-'> [n-1 ..::3'5' :ii.s ;13 ,07 t_l _,., i~..: 
-z,3.0 ~-') Z,)_6 ~3-S VIP ')\~:7 "'Z.."?>o<r:> '1J •. 5 '21.5 "l\.S 13S -it·S .13.o "?.1 . .;) l~-a 
m.o 'l.~-') t11" ~3.S t.R1? 'll\·" -n .. o 11..~ $-~ 1,.}>S' '].!,.<-;, '1.'l· s 2:?ip l?.~ 1-3 .. ;: 
. "Z.\ ..... '1...1-) 1-itS ;;13.S lJ1 ,.? '1ll ..3 1..1i·o 1.'L) "l.-"J,~S' "1},( 1?~:5 tl·5 :>:?i.o lJ-~ 2~ .... 
~·".' 1..)·< --tt.-_5 ~-3-S 'U1 ,o ,~.@ '2,1 .. p 1-1.-S' 1.).') 1},.') 113,.•-, "t1-S ::H,o l.J.<;. 'l-~·< 
~ .. 1-~-~ -Z..J'1 ~3.S "l(( (::> 'l.1\.1 n~o 1.'\.~ 1..1 -S i;.-; 12~.S"' 1.'2.5 .J3p z~ .c z.~ . .:;:i 
li.t--:J 'l.)·5 '2-1-S'. :t3S '1.:1,= 'lll:·~ Fl~&(l:l ?:l,S '"L)·~ 1,.).'i 12~S 'll·5 )jp ?..) • .; ZJ..;.;i. 

\£>- ~ tilv JV-:\ .(l.. \L_ ~ """ ~ ~ t="m~ '1"S '!\~q ~"\.. ~?Li.. 
(! ".?.'l-5 

Temperature (°C) 

Day 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 

"lJ ·O ~$' '23P 11,, J:; -q.o '),1.~ '.2}.J 'U . ..o 11 .. 1..0 ~o zz-~ 7,,..1..-.S 1-l..~ 2,.1.-5 

'l-J.b 1'1...-5 t,3,:.:> 112.0 z.1 .. .;; 11. S' :t-1--S' 'll. ... o ii ... 1.,,~ ~.a.~~ rii..5 "Q..(' '!..<...~ 

l.-1 0 "12 .... .J' ~-? m.o ?.1, .. ;:r 1.l...'\ "'.!)..5 n..e 1,.1.@ 'l,;l-."" 
:::1- ,-,,) '!.l,...~ ·u ... -s "l't.•) 

2-Lo u .... r 1..:3>.'.3 l~,O -z.s ·i) ~l 1)_,') a~o 1-1..4 1.,')._,0 :1!.:t,<".> "7-1..·S ·u .• ~ 2'\..) 
'"2-)-1> tl-l-S ·').;";,~ 1i.~.o ·~..Q ·u.·r R·S" 1).,.A 1J..- fJ 'l-1.-. <) ?.-l.4 1;1..·S 'l."1.·S •t.'l,;~ 

2.J "° zi. .. _s v3 ,a 23,u ~- h.< '1.1-·S '1,L.r.:t 11 ... '\.;"!...." .t~ 'zt,.$' ?,l.~ "L"l-$' 

7,J..:> 'U.-..r ~/) ~.L .,,..1.0 '1l.' 'S u..s 1,1..4' t"L.~ '\,-"J-? lJ:.,.:GQ "2-"t--.S 1.l., s -i..'l.:) 

p- \£.,]\.,.; lf-- '\R \t]L- ~ ~ ~ \L.. ~ ~,\,_. ~ ""- ~ 

Light meter: ~~ - I Light intensity (Lux): Zl o-6 7-0 

Date Reviewed:----"~--+.<,/'=---:=+ ..... 
1
+l_.l_.7'----

Version 1.2; Issued July 19, 2017 Nautilus Environmental Company Inc. 



v.io.~ef!!1 
~ 

Chronic H. azteca Sedjn{ent Toxicity Test Data Sheet 

Client: Ttck 
WO#: 
Sample ID: 

Sample ID 
0 1 

f tiV\~ I '~l.. ti')$ 

'f-R- \Jf 'P-1 '\\t. 
(JIA .... fV1CI l\.~ 

h~L~12-L 5 Jt(, 

:P-\2..-f:V Cf) ql.{-o 
hA-\_171l( ($) 1'A~ Bn. 
(.M_:_ M (" 1.-- t.'\lq ~l>S 

Technician Initials ~ ~ 

G/tblt 

Sample ID 
15 16 

( o,l\~I al<{ I ~) 
r::?. -V'f-e-f IP'--r.IK~t ({1,..J 

c"fl.1.-Mr J 3~ '?~l 
~.\-t .... F~)_ 13>to 11 =t'f 
~f2-~ferP\ i( S'Z. ~ r;"9 
(' ......M.,.. :c \C- ( ~.ro ~ ·'\~ 
rfvi' Mr).. ~~ ~ t;o 

Technician Initials bv Dv 

Freshwater Se~t Water Quality 

w$~Oll\~ 

2 3 4 5 

li.ll a- 4c.1.L 
.; ' ~2.-<1 l\~( 

"'t!- qFj- 'f>-1 ~i..S 

1b&" ~66 5'.t-1..-- '1\-\ 
rs~ ~'ti 3J I ~ 
~<:? qs~ i; ~{ ctS\ 
l'!ls~ <t,S3' Pt(; ~' tfl.,.).... q::lD q~ '\\C\ 

~ :JlN 4- "'--

17 18 19 20 

lf'<, <J 4'f} ILft.f r tU-+ 
tf3b 4';1 u1"t lq~~ 

_s-:yS ~<bl ~y2. l'\':\ 
3,f-1 3'::/C 3+i l~ 
{poo i05"2 la:f q \\'i;\-

11-::;.3 902- i4l. &'°' (?i,,-1/" qe5 qqi,, \01.) 

A.- il"S \l)L \\.. 

Start Date: J""- \. "'2.-b{(;} 
Termination Date: _.,;..A'-U~9 __;;;;;i=3--'-/ "'-'l'1'-------

CER #: --------------Test Organism: _H_. a_zt_ec_a _______ _ 

Conductivity (µS) 

Day 

6 7 8 9 10 11 12 13 14 

~~/\ l.W..n t\:3rl ~\ i.:fi..j'.l. '11 \ '+4-0 'tetl t{'-ft;; 

4(g ~Lo 1.\1.\ 1.\1,l\ 41:.b 1f~b i.+~3 "f>'f 'tt'l 
~~" '].~o >=l-"'L ,,,~, 11~() ;~g '31.o\.; ~~ stt 
~"?, '1;}~ "1:rt 180 ~~I ~ 3t6 ·1~7 3&S 
:'ll\1- C\~S R"t& l~e; q~~ IU'l \ ltibO ic(.J./ 'fr~ 
&11 ~\ 81$ f (©\ A59 't'i'T S?it iYf i4Y 
&\o8 C(OC\ eto1 q~ qt(,. !(SO Cflb q-2' 'tz.1 

"L. ~ 'fl- ~ tM\'Y J:s Mtl 'f.J ....... 'L/l 

Condl!ctivity (µS) 

Day 

21 22 23 24 25 26 27 28 

l\l\\ ~~\ 4<4"\ t.{V,f ,s~ ~'i") il-~4' ~4 
~ WiO 1.\4\ <.flflf '-1!1 '"'~' ~ IN( 
)1{;, 1.1({ ~ 0~ 711 'lg"L 'll'lf't Yr\ 
~{. ~ '381 ~Fl ns- J25 1B~ '.)84-
1\1,{, \\}b l\tk 11~ 1'' \\In ~ ll~l. 
%H. I~ g,o £1--C/C/ i» 88~ g::g f 'lt 
\b1.l{; (Q2l tol.b IO?.A 11Jttr tO(/ (00~ tl}O'\ 

\"'- ~\, "'-" A.. -Cv ~ -~ \fl,. 

~~lU 
Conductivity meter/probe: )/~ 

---"'""-=-----

Comments: 

Reviewed by: Date Reviewed: ~ • "1-/ 11'--
~---'~._..-=-----+f -'--"---

Version 1.2; Issued July 19, 2017 Nautilus Environmental Company Inc. 



Client: 
WO#: 
Sample ID: 

Sample ID 

lo~"\) 
f. F---~ \z.-f 
r11-1LMC,l 
4,1--\ .... ~2 
FK..;.:f-12 r rf 

&if.I .c \2-I 
{',f.A Mrv 

Technician Initials 

Sample ID 

( ~<')~"\\ 
t:=-Q ~ d:;:-{2 I 
nLPvi .Mt:1 
t:.11 Cf!-2 
~12.·_TfZLP\ 
(ftLf{z' 
C.M_ \M.(1..-

Technician Initials 

pH meter/probe: 

Comments: 

Reviewed by: 

..JV~o\itl'1 
Chronic H. azteca Sed~nt Toxicity Test Data Sheet 

Freshwater Sedi~nt Water Quality . 
. '&--; , 

0 1 2 3 4 

~-R ~(;, •f-:! ~-l ~I 

,.( &.o :?--1 i-· % ~,) 

~.t't g.o ~ 'i·i 1:£f 
-:f.R tt.~ ~"-A ~-i ¥5 
!;.o q.\ ~-0 :r·CJ 1'i' 
8.o SI,.\ ~-0 ':f·C\ ;yj 

g, 1 2v1.. j,( '6·0 :}-0 

~ v..... ~ J!JJ .fir-

15 16 17 18 19 

:'/.l ~·' ?13 'f·'L :t~J 
"l..~ ::i." -7- .::r !i:/ ·* =J~ =I-

-=1-8 ~.~ 1-.<f ~·R :+.:J. 
:::J_ J -.:t.~ '.}-;3 C"> '1 '1:. ::t! 
;} ~ :i.~ /,I ¥it- ~-=l 
~-1· "+·~ ")--~ 17•1 Fl-..°\ 
::}..-, 1.":1- )--~ 't:f,f; ~ .... !? 

({.Al.,.. ~ fY ~ 1£.)v 

W'l\e•~W.j 

5 

:t-.1 
~{! 

~.~ 

~-~ 

~q 

t-o 
':t·~ 

~ 

20 

~-'l 
:;.C)\ 

~-" 
~-'\ 
~~~ 
:.'\Jl 
!:\-.J 

~ 

Start Date: ;1'1.;v\ l-'21 I.:} 
Termination Date: AU9 d.3 I Ft 

CER #: --1=k'-----------
Test Organism: .:..;H.:...;. a=z=tec=a'----------

pH 

Day 

6 7 8 9 10 11 12 13 14 

~-1 ~·I.\ =!-·) ~;l. ll.+ 9-1.. 1:3' ::i, l ·;._$ 
~-t r·o g.o :::ir.g +,q '.f.9 =t .'ti :,-e ":/..::+ 
!\.'). 1-· g ~-'\ ~·-:\ l-:iq '/-. 9 1.8 ~s -=1- ~ 

'.;\.' ~-S I-=+-~ :\-,,b '-1.B '1·2 "'1·~ 1"1J -=?. 'if 
~-t i:t.'\ :t-.fi ~~Ct ~4 r·? '-111 '). 'i I~.~ 
~-& , .... -:i..q ~ ... '\ 'l:q a.o '.:!r.S r+.<i l·) 
!\.t l.o H,,·O 1..~o 66 lJ .() 1·~ q,_:a; :::,_., 

~- \t..- ~ ~ ~ p M\..1 ~)'\.. jl';) l.. 

pH 

Day 

21 22 23 24 25 26 27 28 

:t-1 ~-'\ -=\.q ':h3 4-1. ~-\ 4·\ ~-2. 

~-=>r i.a &·o '1-,cf- +. ' :\.1, ~.~ ~.g 

~-~ 'll\-.'\ &.o ~;?' ':!·& ~-S :}.g ,...~ 

~'~ ~-tt ~·£\ -YI 1·<j ~..8 ~' 1""-1' 
::t-1. ~-€.\ 4--C\ ~~ =J-.8 =t--.6 ~1> =t~8 
~., !:!c·t ~~ rt ~z ~-~ ~"· 

::i-.g 

'.1 • '.\ ~A ~-'\ 1-J- lr· g (5~o l-~ R..P 

k. ~ '.f.... ..... vv i\t'.. ~ l4-

Date Reviewed: J}.,i. • "::f / (f-
~-~~~-(.;-;-..__ __ _ 

Version 1.2; Issued July 19, 2017 Nautilus Environmental Company Inc. 



Client: 
WO#: 
Sample ID: 

Sample ID 

fb\1\-tvo I 
f~-U'f\21 
('IVL M Cl 
('.,t-\ .... t:\2-L 
t.2 ~fl.Cf( 
A.ff ,...+:fl/ 
CA-MC"'J~ 

Technician Initials 

Sample ID 

rr\1~1 
'Fl<.~v-Ffl.1 
rM~MO 
(..,J..!_ E~).-
f R-~rt.cf f 
~.1-I ~ .\= 1,2_ \ 

rYv1 -f'vi c 1..-

Technician Initials 

DO meter/probe: 

Comments: 

R.eviewed by: 

' '\,_ 

Chronic H. azteca Sedi~ Toxicity Test Data Sheet 
Freshwater st~L?:_nt Water Quality 

w~~ Clf!1:l 

Start Date: J'-.A U f'( 7 
Termination Date: -·;..:,AU,....:0:o-....:;l=3~/-'-19-_,__ _____ _ 

CER#: __::;;;..._ ________ ~ 
'Test Organism:-'H"'-. a_z_te_ca ________ _ 

Dissolved oxygen (mg/L) 

Day 

0 11.., 1 2 3 4 5 ¥\..6 7 8 9 10 11 12 13 14 

~ .. 3 1.1·~.;j b-.V- b-~ ~,I- ~-t x·!l-" >·~ s- -& ).~ t;B b·O b.D b,j "· ~ ~,.5 ~·1. 1--0 6.?; ~~ ~/L :t-_, 
'-· 'l ~., t; .. o b.0 b·1- b,2. f;._o \,.2,. 

i-s -=t- -4 ·:i.., 6.L\- 5'.I' $.1,. ~ .. ~ (;,., (\. f·i 1b.i b.0 b·'3 b.o b,'i) im_h 
35 ~ +~c f:,. 4 'S)J c), l.. q • ., ('./;~ ~·I s:-. "\ S.i S·9 17.°i £.,.,j ~i 
!-t ~.\Ir ~\ b.4 [...,_<> s~ ,.'{ (,,\ '>·3 S·'\ S.d 6· i., 7.9 '·"- ~-}' 

B"S '='f. \t ~\ f;.'J b, {) \.'\ 6-1 ~- '; $'. J ~·':\- ttS f,.Q b.I (...,.1) lo 9r 
8·S ....,-~!{ ~-\ 0.4 ~.j 'l ·iJ\ b-'\ '·1 S-~ S'A 4.S s a. • I \,,'.l. f..,_ r ~-~ 

~ V-- WY\. 0111J ~ ~ '\£.. 1£.. ~ ~ tmM ~ Mt1 l'.J'L. ~JL. 

Dissolved oxygen (mg/L) 

Day 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 

~ .. o /, .. )' b1<. b·b b~:'i ib· Q (,.Q '7·0 '>· 1. \,' 2-- (.s 5.,...,. S.1.. S".~ 

~ -l ~.':} 6,,f b· s ~-'7 L·) ~-\. ,_9 c; ... b1° 6- q. :>~s ~."\ S-"\ 
bf:! b#~ bh t...1-1 (:>_\ ,,:\ ':\--\ ~-ii> t.@ 5'J (:. «t '"" s~~ b·1 
~-)' ~u? &,/~ 6-'f b}f ,,~.\ =1·\ ~-\ l,.i. 5',") '·5 ,, 't. 

). ' 5~ 
{;5 «:..q b/f 1-,.s· «:,, { '·~ i.-6 ~~· 5-1.. 5'\~ '· S' &.t $· 7.. l:\~S 

J:. -~ b-i- f.o /:, 6-S" (; b ~' c..5 '~ ~.~ 511.f 
'" 8 

'$~~ ·). 0 1.1,.g 
~-'1 ~~·~ loh !L-S I~ l. Su CJ <.~"\ ~.;, 1.1 '5\r 6.1 Lt ~' 0 b-:+ -

iLl"' b"- ~ cR ~jV 

""'"' 
If- "- ~ ,.._... ~ '""- ~ ,'If,_ 

Date Reviewed: 

Version 1.2; Issued July 19, 2017 Nautilus Environmental Company Inc. 



Client: 

Work Order No: I 1iJ}3b 
Sample ID: Ste \zelovJ 

B 
c 
D 
E 

( A 
B 
c 
D 
E 

(,\ If A 

B 
c 
D 
E 

I'.. A 

I B 
c 
D 
E 

Comments: 

Reviewed by: 

Version 1.1; Issued March 6, 2017 

·v... 

H. azteca Sedim~ Toxicity Test Data Sheet 
Freshwater Se~e~t 14/d\Survival and Weight 

WJl\\Uvh~ '2..8-of 
Start Date: 3°1Aly -Y0/ft 

0 

0 

2 

Termination Date: -'-PnA""""'. '-""-1£1_,,.Z...,.3r-/l,_3=+---------
Test Organism: Hya/(f//a azteca 

Balance: \ 
__.;..-----------~ 

to23.'lf5 
!012 H3 
IOOC/,I~ 

5 
l01b. 36 

l032.2o 
1033.32 

to33A3 

\03\. ?~6 
1020,02 tOJb' \\Ji 

l02J . s 
.s 

(N\'?} J 4\' lb . ID:&, . 11,) 

Date Reviewed: 

Nautilus Environmental Company Inc. 



Client: 

Work Order No: 

Sample ID: 5ee '2-e.! 0° 

B 

c 
·it.[ D 
·z,t E 
1,,(v A 

'L:/- B 

1.J. c 
'Lq D 

E 
A 

B 

c 
'>' D 

')S E 
A 

B 

c 
D 
E 

Comments: 

Reviewed by: 

Version 1.1; Issued March 6, 2017 

\~ 

H. azteca Sedim}nt Toxicity Test Data Sheet 
Freshwater Se~ent 1+tf~urvival and Weight 

WA~ 11~1\/\ 2~-Cl( 
) Start Date: ~'T..,_0(A~l'f~? ..... 0.._,fl.....:1 ________ _ 

Termination Date: _lh\_..,..7'-'-;q.....,.1_,_17_,__ _______ _ 
Test Organism: Hya/ella azteca 

Balance: __.._ ___________ _ 

!Dl'..}.23 
i 0 Wt3.43 
.$ IL> IOI ,lg lD\5 -1-\ 
'::!),. 0 :+ 10'2.4.13 \~)i)/02... '::)-

0 lOO .q ~\'J\\. G~ 

0 ".t !003,05' ~~}· ib '1-

"' 0 1- Wt5,3 \O\b ·1'\ 2 
f () a tor=,,qq \j)7_~. '61... 8 \ 

'O :\ /Ot2A)O l0\8· ?.b 9- I 
8 D -.LJ to2'2:1 \IJ'tll·Sb 'V 

() 0 '\(0 \£.,\.... 102.0,13 ?:) 'f.-
0 0 \Ii) f{) 1q' 5'C( p r 
0 0 \0 1013 ,39 0 
0 0 i (0 I0/6,1°/ 0 
0 I <O to2.S/2o ·- 0 J. 

J~ Date Reviewed: fir l7 l! +- · 
I 

Nautilus Environmental Company Inc. 

P52fv 



Client:_"\i...;;..e.OV ____ _ 

W.0.#: !-=10'9-?>6 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subs~mple Date Volume HCUH2S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

.fR-of"R.:1 ;:JUI~ ;:)t;f11 Jvl11 ?1/r:f 50 B·I 8·j 158 so 8·'3 166 \f) 
C,,M-MC1 :rs~ 't--+ ;;5 t"\ '.2. 

n• "'7«'l 
I,.- t:l."J5 

v 0 !Sf') so ~~1·1.. <IS -HJ-6' I 'i L/ 

c,..H_€.R'L '+·'1- g.o l f..( 8 S6 "1· 5 150 
fR~f12.c-f>:L 10·5 )O,'f {.,.Ol:J !d9 (;.O f,oO 
G-#_f"'R.1 16 '4 l().b "')_0 '-I t o~JJ 5,5 sso 
CM_Mt.-1. "" .... l/ ...v q . ~., IO• C) (ct 2- (C)!.D S·b S{,o "y 

~JA.\=f-1 ~1.J,fn\~ l>i\.1.9 3111- e::o ~.g ~-.0 tS'i. 50 to·""\ l).11.f \h_. 

(M ... ML1 :i-::~ q.s ll\1.. 5o 3--> ~1-'0 

~\.\,€;\tt 1'·'1 ~·~ \4o S'o C\·4 (138 

~1.-~H \o. lo lo ·'Cl ?..of> we> b· \ 6l<> 

{A\ol/ \11:1. (o.) lo·1 1J'7?,.,, t0'9 ).') . 550 

C,Wl.,..W(.'\, d.I v ~ \o. \ 10. '\ lqg tot9 :). ) 53o '>I.I 

Reviewed by: 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



Client: \IU~ 

W.0.#: F10'1-~b Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used .to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

r\l,.JAF(l{ ~el<"' AU9 '6/171 5'o B·' g.) tS~ $'O q.~ U& ~ 

(M..MC:i.. 
-~ 

t·\ Ibo q,,)~""- \~ I i.1 <;o 

il\4 E\tt ·~-& ~~Cil IS•+ So q-.9 \'l& 
~--~Qi \O.'I \\. \ 2l4 \0\9 b .q ''tO 
Ct\.\- W-1 to.ft to.~ 208 {OW 4.b tfbO 
(liJll.,..W\t"t w / ., I lo .. '* lO·~ 'Zo4- (oW S"-4 'Si{o 

~ .... ~-< ~\b/H ~-\~/(~ 5'o &«> ,., \)K 50 '"·,. \'10 
v 

~-1.\ 'T·b (,.~IN\(_\ I ilflf So ~··l$ lS'o 
C.~1... 

I q'l-\'" -::r-~L. llf 8 <;t> ~--:f \Slt 
tt.~ {\.') H·t, u.o toe!I t-~ ()~ 

G.\l.~i \O·'\ \()' S' :1s1s""-to't..- (O~ s;:o ~ 
OV\_i'v'(.'l... •·V •V 

•...\.I q(}.s- \(\.~ '?~ to© >-s- s~ I . ...,. 
¢"""~\ ~'L1.il\t /?r.N1fl) I l) so 1.0 "Z• \ St1 S"o (,.R '% 

~ 

~~"-~i :r·.> :r-~ Ng c;;o 8 f{~O\ He 
(,\.v\_\IJ\t 1. (J,~ "'' \1~ s: \} 1-•t \\.\4 
IA.t\~~1- ::i ,1 -::r.1 \L\1. .)\) 1-·G \S'L 

?l..WCtl q.~ Q.q. l.llb \\)CD (;.t> 000 

Ut\..f-¥-1 q.o °l·J. \~b t\JV 5· -0 )<CD 
C\NLIV\(.;t,, ... 1 .... i-\ q,o \"tl., \~'0 <;, 3 <;~o 

.... ,. 

© .. . ·~ . " 
. 

Reviewed by: JrttA .. Date Reviewed: .fut - r( l'?r: 
~~-4-----1_._._~~~ 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Batch ID: 

Start Date: 

10-1824-8789 

26 Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

Control 03-5799-1601 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_:ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Test Acceptability 

Analysis ID Endpoint 

07-6708-8772 Survival Rate 
18-9980-3202 Survival Rate 

Mean Dry Weight~mg Summary 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date 

26 Jul-17 26 Jul-17 

25 Jul-17 11:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 11:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Attribute Test Stat 

Control Resp 0.82 
Control Resp 0.82 

Sample Code Count Mean 95% LCL 95% UCL 
Control 5 0.7102 0.3742 1.046 
FR_UFR1 5 0.7232 0.5778 0.8687 
CM_MC1 5 0.4562 0.2393 0.6732 
GH_:ER2 5 0.6664 0.3787 0.9541 
FR_FRCP1 5 0.7723 0.7097 0.8348 
GH_FR1 5 0.7561 0.6749 0.8373 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL 
Control 5 0.82 0.6581 0.9819 
FR_UFR1 5 0.72 0.4979 0.9421 
CM_MC1 5 0.66 0.4522 0.8678 
GH_ER2 5 0.68 0.5181 0.8419 
FR_FRCP1 5 0.68 0.4958 0.8642 
GH_FR1 5 0.64 0.3283 0.9517 
CM_MC2 5 0 0 0 

Report Date: 

Test Code: 

31Aug-1711:49 (p 1 of 2) 

170736 I 08-5081-7061 . 

Nautilus Environmental 

Analyst: Kania Lywe 

Diluent: Reconstituted Water 

Brine: 

Age: 
, '.Jl!ll 
¢-8d 

Sample Age Client Name 

NA Teck Coal 

12h (15.9 °C) ,/ 

16h (14.2 °C) ,/ 

13h (15 °C) v 
15h (16 °C) ·/ 

15h (15 °C) ,/ 

11h (18 °C) a/ 

Station Location 

Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_ WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

TAC Limits Overlap 

0.8 - NL Yes 

0.8- NL Yes 

Min Max Std Err 

0.2833 1.005 0.121 

0.5789 0.8767 0.05239 

0.2275 0.7 0.07813 

0.278 0.895 0.1036 

0.704 0.8414 0.02253 

0.6988 0.83 0.02924 

Min Max Std Err 

0.6 0.9 0.05831 
0.5 0.9 0.08 
0.4 0.8 0.07483 

0.5 0.8 0.05831 

0.5 0.9 0.06633 
0.2 0.8 0.1122 

0 0 0 

Project 

Teck Coal Q3 

Latitude Longitude 

Decision 

Passes Acceptability Criteria 

Passes Acceptability Criteria 

Std Dev CV% %Effect 

0.2706 38.11% 0.0% 

0.1171 16.2% -1.84% 

0.1747 38.29% 35.76% 

0.2317 34.77% 6.16% 

0.05037 6.52% -8.74% 

0.06539 8.65% -6.46% 

Std Dev CV% %Effect 

0.1304 15.9% 0.0% 
0.1789 24.85% 12.2% 

0.1673 25.35% 19.51% 

0.1304 19.17% 17.07% 

0.1483 21.81% 17.07% 

0.251 39.22% 21.95% 

0 100.0% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: "'If., QA: 



CETIS Summary Report Report Date: 31 Aug-17 11 :49 (p 2 of 2) 

Test Code: 170736 I 08-5081-7061 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 

Control 1.005 0.8589 0.2833 0.73 0.6738 

FR_UFR1 0.69 0.8029 0.6678 0.5789 0.8767 

CM_MC1 0.37 0.4788 0.2275 0.505 0.7 

GH_ER2 0.765 0.6929 0.895 0.7012 0.278 

FR_FRCP1 0.7543 0.7917 0.704 0.8414 0.77 

GH_FR1 0.83 0.7 0.7288 0.8229 0.6988 

CM_MC2 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
Control 0.6 0.9 0.9 0.9 0.8 

FR_UFR1 0.5 0.7 0.9 0.9 0.6 

CM_MC1 0.8 0.8 0.4 0.6 0.7 

GH_ER2 0.8 0.7 0.6 0.8 0.5 

FR_FRCP1 0.7 0.6 0.5 0.7 0.9 

GH_FR1 0.7 0.2 0.8 0.7 0.8 

CM_MC2 0 0 0 0 0 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 
Control 6/10 9/10 9/10 9/10 8/10 

FR_UFR1 5/10 7110 9/10 9/10 6/10 

CM_MC1 8/10 8/10 4/10 6/10 7110 

GH_:ER2 8/10 7110 6/10 8/10 5/10 
FR_FRCP1 7110 6/10 5/10 7110 9/10 
GH_FR1 7110 2/10 8/10 7110 8/10 

CM_MC2 0/10 0/10 0/10 0/10 0/10 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: ~ 



CETIS Analytical Report Report Date: 

Test Code: 

31 Aug-17 11 :50 (p 1 of 2) 

170736108-5081-7061 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 07-6708-8772 

Analyzed: 31Aug-1711:38 

Batch ID: 10-1824-8789 

Start Date: 26 Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

Control 03-5799-1601 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_:ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

Control FR_UFR1 
Control CM_MC1 
Coritrol GH_ER2 
Control FR_FRCP1 
Control GH_FR1 
Control CM_MC2 

Test Acceptability Criteria 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date 

26Jul-17 

25 Jul-17 11:41 

25 Jul-17 08:30 

25 Jul-17 11:15 

25 Jul-17 09:08 

25 Jul-17 09:26 

25 Jul-17 13:05 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

26 Jul-17 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

0.171 0.1710 Exact 

0.05477 0.2191 Exact 
0.08258 0.2477 Exact 
0.08258 0.2477 Exact 
0.03523 0.1762 Exact 
0 <0.0001 Exact 

Analyst: 

Diluent: 

Kania Lywe 

Reconstituted Water 

Sample Age 

NA 

12h (15.9 °C) 

16h (14.2 °C) 

13h(15°C) 

15h (16 °C) 

15h (15 °C) 

11h(18°C) 

Brine: 

Age: 
"'!.::JW 
~-8d 

Client Name 

Teck Coal 

Station Location 

Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 
Significant Effect 

Project 

Teck Coal Q3 

Longitude 

Attribute Test Stat TAC Limits Overlap Decision 
Control Resp 0.82 0.8- NL 

Data Summary 

Sample Code 

Control 

FR_UFR1 

CM_MC1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

Negative Contr 

NR 

41 

36 

33 

34 

34 

32 

0 

R 

9 
14 

17 

16 

16 

18 

50 

Yes Passes Acceptability Criteria 

NR+R Prop NR Prop R %Effect 
50 0.82 0.18 0.0% 
50 0.72 0.28 12.2% 
50 0.66 0.34 19.51% 
50 0.68. 0.32 17.07% 
50 0.68 0.32 17.07% 
50 0.64 0.36 21.95% 
50 0 100.0% 

CETIS™ v1.8.7.16 Analyst: ~ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 07-6708-8772 Endpoint: Survival Rate 

Analyzed: 31 Aug-17 11 :38 Analysis: STP 2x2 Contingency Tables 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 

Control 0.6 0.9 0.9 0.9 0.8 

FR_UFR1 0.5 0.7 0.9 0.9 0.6 

CM_MC1 0.8 0.8 0.4 0.6 0.7 

GH_ER2 0.8 0.7 0.6 0.8 0.5 

FR_FRCP1 0.7 0.6 0.5 0.7 0.9 

GH_FR1 0.7 0.2 0.8 0.7 0.8 

CM_MC2 0 0 0 0 0 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps 
Control 6/10 9/10 9/10 9/10 8/10 

FR_UFR1 5/10 7110 9/10 9/10 6/10 

CM_MC1 8/10 8/10 4/10 6/10 7110 

GH_ER2 8/10 7110 6/10 8/10 5/10 

FR_FRCP1 7110 6/10 5/10 7110 9/10 

GH_FR1 7110 2/10 8/10 7110 8/10 

CM_:MC2 0/10 0/10 0/10 0/10 0/10 

Graphics 

~I 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

31 Aug-17 11 :50 (p 2 of 2) 

170736 I 08-5081-7061 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: ~ 



CETIS Analytical Report Report Date: 

Test Code: 

31 Aug-1711:50 (p 1 of 2) 

170736 I 08-5081-7061 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 05-4092-9014 

Analyzed: 31Aug-1711:43 

Batch ID: 10-1824-8789 

Start Date: 26Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

FR_UFR1 CM_MC1 
FR_UFR1 GH_ER2 
FR_UFR1 FR_FRCP1 
FR_UFR1 GH_FR1 
FR_UFR1 CM_MC2 

Data Summary 

Sample Code NR 
FR_UFR1 Reference Sed 36 
CM_MC1 33 
GH_.:ER2 34 
FR_FRCP1 34 
GH_FR1 32 
CM_MC2 0 

Survival Rate Detail 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Growth 

Protocol: EPAf600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date · Receive Date 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

0.3329 0.9987 Exact 
0.4138 0.8275 Exact 
0.4138 0.8275 Exact 

0.2603 1.0000 Exact 
0 <0.0001 Exact 

R NR+R Prop NR 

14 50 0.72 
17 50 0.66 
16 50 0.68 
16 50 0.68 
18 50 0.64 
50 50 0 

Analyst: Kania Lywe 

Diluent: Reconstituted Water 

Brine: 

Age: 

Sample Age Client Name Project 

12h (15.9 °C) Teck Coal Teck Coal 03 

16h (14.2 °C) 

13h (15 °C) 

15h (16 °C) 

15h (15 °C) 

11h(18°C) 

Station Location Latitude Longitude 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_ WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Significant Effect 

Prop R %Effect 

0.28 0.0% 

0.34 8.33% 

0.32. 5.56% 
0.32 5.56% 

0.36 11.11% 

100.0% 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
FR_UFR1 0.5 0.7 0.9 0.9 0.6 
CM_MC1 0.8 0.8 0.4 0.6 0.7 
GH_ER2 0.8 0.7 0.6 0.8 0.5 
FR_FRCP1 0.7 0.6 0.5 0.7 0.9 
GH_FR1 0.7 0.2 0.8 0.7 0.8 
CM_MC2 Q. 0 0 0 0 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: V.-. 



CETIS Analytical Report Report Date: 

Test Code: 

31Aug-1711:50 (p 2 of 2) 

170736 I 08-5081-7061 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 05-4092-9014 
Analyzed: 31 Aug-17 11 :43 

Survival Rate Binomials 

Sample Code Rep 1 

FR_U.FR1 5/10 

CM_MC1 8/10 

GH_ER2 8/10 

FR_FRCP1 7110 

GH_FR1 7110 
· CM_MC2 0/10 

Graphics 

"" 

. 000-469-187-2 

Endpoint: 
Analysis: 

Rep2 

7110 

8/10 

7110 

6/10 

2/10 

0/10 

Survival Rate 
STP 2x2 Contingency Tables 

Rep3 Rep4 Reps 

9/10 9/10 6/10 

4/10 6/10 7110 

6/10 8/10 5/10 

5/10 7110 9/10 

8/10 7110 8/10 

0/10 0/10 0/10 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: fli.,., 



CETIS Analytical Report Report Date: 

Test Code: 

19 Oct-17 10:10 (p 1 of 2) 

170736108-5081-7061 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 03-1267-7492 

Analyzed: 19 Oct-17 10:10 

Batch ID: 10-1824-8789 

Start Date: 26 Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

GH_ER2 FR_UFR1 
GH_ER2 CM_MC1 
GH_ER2 FR_FRCP1 
GH_ER2 GH_FR1 
GH_ER2 CM_MC2 

Data Summary 

Sample Code NR 

FR_UFR1 36 
CM_MC1 33 
GH_ER2 Reference Sed 34 
FR_FRCP1 34 
GH_FR1 32 
CM_MC2 0 

Survival Rate Detail 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 

0.5 1.0000 
0.5848 1.0000 

0.4165 1.0000 
0 <0.0001 

R NR+R 

14 50 
17 50 
16 50 
16 50 
18 50 

50 50 

Seed 

NA 

P-Type 

Exact 
Exact 

Exact 

Exact 

Exact 

Prop NR 

0.72 

0.66 

0.68 

0.68 

0.64 

0 

Analyst: Kania Lywe 

Diluent: Reconstituted Water 

Brine: 

Age: 7-8d 

Sample Age Client Name 

12h (15.9 °C) Teck Coal 

16h (14.2 °C) 

13h (15 °C) 

15h (16 °C) 

15h (15 °C) 

11h(18°C) 

Station Location 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_ WS_2017-07-25_N 

FR_FRCP 1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Significant Effect 

Prop R %Effect 

0.28 -5.88% 

0.34 2.94% 

0.32 0.0% 
0.32 0.0% 

0.36 5.88% 

100.0% 

Project 

Teck Coal Q3 

Longitude 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
FR_UFR1 0.5 0.7 0.9 0.9 0.6 
CM_MC1 0.8 0.8 0.4 0.6 0.7 
GH_ER2 0.8 0.7 0.6 0.8 0.5 
FR_FRCP1 0.7 0.6 0.5 0.7 0.9 
GH_FR1 0.7 0.2 0.8 0.7 0.8 
CM_MC2 0 0 0 0 0 

000-469-187-1 CETIS™ v1 .8.7.16 Analyst·._...,.lt..-'j'-L-- QA· ,,j6{t I . r'l Ji. 7~/ ,y 



CETIS Analytical Report Report Date: 

Test Code: 

19 Oct-17 10:10 (p 2 of 2) 

170736 I 08-5081-7061 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 03-1267-7492 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 19 Oct-17 10:10 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 
FR_UFR1 5/10 7110 9/10 9/10 6/10 

CM_MC1 8/10 8/10 4/10 6/10 7110 

GH_ER2 8/10 7110 6/10 8/10 5/10 

FR_FRCP1 7110 6/10 5/10 7110 9/10 

GH_FR1 7110 2/10 8/10 7110 8/10 

CM_MC2 0/10 0/10 0/10 0/10 0/10 

Graphics 

0:.0 

! ~I ~ ~ ~ 

" •' 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: ¥-J \......- QA: J(Y&._ 
fit A '> If" 



CETIS Analytical Report Report Date: 

Test Code: 

19 Oct-17 10:18 (p 1 of 2) 

170736108-5081-7061 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 08-0761-1914 

Analyzed: 19 Oct-17 10:17 

Batch ID: 10-1824-8789 

Start Date: 26 Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

GH_ER2 19-8157 -3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

CM...,MC2 07-0766-8842 

Sample Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM...:MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 

CM_MC1 FR_UFR1 

CM...:MC1 GH_ER2 
CM_MC1 FR_FRCP1 
CM_MC1 GH_FR1 
CM_MC1 CM_MC2 

Data Summary 

Sample Code NR 

FR_UFR1 36 

CM_MC1 Reference Sed 33 
GH_ER2 34 
FR_FRCP1 34 

GH_FR1 32 

CM_MC2 0 

Survival Rate Detail 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

1 1.0000 Exact 

1.0000 Exact 
1.0000 Exact 

0.5 1.0000 Exact 
0 <0.0001 Exact 

R NR+R Prop NR 

14 50 0.72 
17 50 0.66 
16 50 0.68 
16 50 0.68 
18 50 0.64 
50 50 0 

Analyst: Kania Lywe 

Diluent: Reconstituted Water 

Brine: 

Age: 7-8d 

Sample Age Client Name Project 

12h (15.9 °C) Teck Coal Teck Coal Q3 

16h (14.2 °C) 

13h (15 °C) 

15h (16 °C) 

15h (15 °C) 

11h(18°C) 

Station Location Latitude Longitude 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_ WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_ WS_20170725_N 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Significant Effect 

Prop R %Effect 

0.28 -9.09% 

0.34 0.0% 
0.32 -3.03% 
0.32 -3.03% 

0.36 3.03% 

100.0% 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
FR_UFR1 

CM_MC1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-1 

0.5 

0.8 

0.8 

0.7 

0.7 

0 

0.7 0.9 

0.8 0.4 

0.7 0.6 

0.6 0.5 

0.2 0.8 

0 0 

0.9 0.6 

0.6 0.7 

0.8 0.5 

0.7 0.9 

0.7 0.8 

0 0 

CETIS™ v1.8.7.16 Analyst: \LJv QA: 



CETIS Analytical Report Report Date: 

Test Code: 

19 Oct-17 10:18 (p 2 of 2) 

170736 J 08-5081-7061 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 08-0761-1914 

Analyzed: 19 Oct-17 10:17 

Survival Rate Binomials 

Sample Code 

FR_UFR1 

CM_MC1 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Graphics 

~ o.s 

i 

000-469-187-1 

if 
~· ~· 

Endpoint: 
Analysis: 

Rep 1 Rep 2 

5/10 7110 

8/10 8/10 

8/10 7110 

7110 6/10 

7110 2/10 

0/10 0/10 

~I 

Survival Rate 

STP 2x2 Contingency Tables 

Rep3 Rep4 Reps 

9/10 9/10 6/10 

4/10 6/10 7110 

6/10 8/10 5/10 

5/10 7110 9/10 

8/10 7110 8/10 

0/10 0/10 0/10 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst:1l:2u 
jGk 

oA: I ff) .B: ) ,., !?< 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 06-0808-7906 Endpoint: Mean Dry Weight-mg 

Report Date: 

Test Code: 

31 Aug-17 11 :49 (p 1 of 2) 

170736 I 08-5081-70_61 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 31 Aug-1711:40 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-1824-8789 

Start Date: 26 Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

Control 03-5799-1601 

FR_UFR1 01-4359-9130 

CM.::..MC1 21-3074-8472 

GH_ER2 19-8157 -3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Test Type: Survival-Growth 

Protocol: EPN600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date 

26 Jul-17 26 Jul-17 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Analyst: 

Diluent: 

Brine: 

Age: 

Kania Lywe 

Reconstituted Water 

Sample Age Client Name Project 

NA Teck Coal 

12h (15.9 °C) Teck Coal Q3 

16h (14.2 °C) 

13h (15 °C) 

15h(16°C) 

15h(15°C) 

Station Location Latitude Longitude 

Control 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

PMSD Test Result 

36.2% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
Control FR_UFR1 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

CM_MC1 
GH_ER2 

FR_FRCP1 

GH_FR1 

Sum Squares 

0.3366506 
0.711909 
1.04856 

Test 

-0.1198 2.362 
2.331 2.362 

0.4019 2.362 

-0.57 2.362 

-0.4212 2.362 

Mean Square 

0.06733012 
0.02966287 

Test Stat 
Variances Bartlett Equality of Variance 13.27 
Distribution Shapiro-Wilk W Normality 0.9223 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 
Control 5 0.7102 0.3742 
FR_UFR1 5 0.7232 0.5778 
CM_MC1 5 0.4562 0.2393 
GH_ER2 5 0.6664 0.3787 
FR_FRCP1 5 0.7723 0.7097 
GH_FR1 5 0.7561 0.6749 

000-469-187-2 

0.257 

0.257 

0.257 

0.257 

0.257 

DF 

5 
24 
29 

Critical 

15.09 

0.9031 

8 
8 

8 

8 

8 

95% UCL 

1.046 

0.8687 

0.6732 

0.9541 
0.8348 

0.8373 

0.8663 

0.0531 

0.6888 

0.9492 

0.9283 

F Stat 

2.27 

P-Value 

0.0209 

0.0307 

Median 

0.73 

0.69 

0.4788 

0.7012 
0.77 

0.7288 

CETIS™ v1 .8.7.16 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0798 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

0.2833 1.005 0.121 38.11% 0.0% 
0.5789 0.8767 0.05239 16.2% -1.84% 

0.2275 0.7 0.07813 38.29% 35.76% 
0.278 0.895 0.1036 34.77% 6.16% 
0.704 0.8414 0.02253 6.52% -8.74% 
0.6988 0.83 0.02924 8.65% -6.46% 

Analyst: ~-



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 06-0808-7906 Endpoint: Mean Dry Weight-mg 

Analyzed: 31Aug-1711:40 

Mean Dry Weight-mg Detail 

Sample Code 

Control 

FR_UFR1 

CM_MC1 

GH_ER2 

FR_FRCP1 

GH:_FR1 

Graphics 

000-469-187-2 

Analysis: Parametric-Control vs Treatments 

Rep 1 Rep 2 Rep3 Rep 4 Reps 

1.005 0.8589 0.2833 0.73 0.6738 

0.69 0.8029 0.6678 0.5789 0.8767 

0.37 0.4788 0.2275 0.505 0.7 

0.765 0.6929 0.895 0.7012 0.278 

0.7543 0.7917 0.704 0.8414 0.77 

0.83 0.7 0.7288 0.8229 0.6988 

~I 

CETIS.TM v1.8.7.16 

Report Date: 

Test Code: 

.31 Aug-17 11 :49 (p 2 of 2) 

1707361 08-5081-7061 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

"~ Analyst:_, __ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 11-4379-2197 Endpoint: Mean Dry Weight-mg 

Report Date: 

Test Code: 

31Aug-1711:50 (p 1 of 2) 

1707361 08-5081-7061 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Analyzed: 31Aug-1711:43 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-1824-8789 

Start Date: 26 Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 01-4359-9130 

CM-'MC1 21-3074~8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

Sample Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Analyst: Kania Lywe 

Diluent: Reconstituted Water 

Brine: 

Age: 
"t. :JIN 
~-8d 

Sample Age Client Name 

12h (15.9 °C) Teck Coal 

16h (14.2 °C) 

13h (15 °C) 

15h (16 °C) 

15h (15 °C) 

Station Location 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_ WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

Latitude 

PMSD Test Result 

29.2% 

Project 

Teck Coal Q3 

Longitude 

Sarriple Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

FR_UFR1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

CM_MC1 

GH_ER2 
FR_FRCP1 

GH_FR1 

Sum Squares 

0.3314458 

0.4189662 
0.750412 

Test 

2.917 2.305 
0.6207 2.305 

-0.5357 2.305 
-0.3586 2.305 

Mean Square 

0.08286145 

0.02094831 

Test Stat 
Variances Bartlett Equality of Variance 10.2 
Distribution Shapiro-Wilk W Normality 0.9353 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 

FR_UFR1 5 0.7232 0.5778 
CM_MC1 5 0.4562 0.2393 
GH_ER2 5 0.6664 0.3787 
FR_FRCP1 5 0.7723 0.7097 
GH_FR1 5 0.7561 0.6749 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 0.69 0.8029 0.6678 
CM_MC1 0.37 0.4788 0.2275 

GH_ER2 0.765 0.6929 0.895 
FR_FRCP1 0.7543 0.7917 0.704 

GH_FR1 0.83 0.7 0.7288 

000-469-187-2 

0.211 8 0.0143 CDF Significant Effect 

0.211 8 0.5495 CDF Non-Significant Effect 

0.211 8 0.9277 CDF Non-Significant Effect 

0.211 8 0.8955 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

4 3.956 0.0159 Significant Effect 

20 

24 

Critical P-Value Decision(a:1%) 

13.28 0.0371 Equal Variances 

0.8877 0.1151 Normal Distribution 

95% UCL Median Min Max Std Err CV% %Effect 

0.8687 0.69 0.5789 0.8767 0.05239 16.2% 0.0% 

0.6732 0.4788 0.2275 0.7 0.07813 38.29% 36.92% 

0.9541 0.7012 0.278 0.895 0.1036 34.77% 7.86% 

0.8348 0.77 0.704 0.8414 0.02253 6.52% -6.78% 

0.8373 0.7288 0.6988 0.83 0.02924 8.65% -4.54% 

Rep4 Reps 

0.5789 0.8767 

0.505 0.7 

0.7012 0.278 

0.8414 0.77 

0.8229 0.6988 

CETIS™ v1 .8.7.16 Analyst: ""-" ,j(}!L 
QA: Wlfl-1/ If 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 11-4379-2197 Endpoint: Mean Dry Weight-mg 
Analyzed: 31Aug-1711:43 Analysis: Parametric-Control vs Treatments 

Graphics 

B 0.15 

---------······----------- ········ """"""""""" --------- ·····································Rtj'Cd"t.fuii""' 

m 
~ 0.3 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

31Aug-1711:50 (p 2 of 2) 

170736 I 08-5081-7061 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• -------------------------------------------------

Ranklt:s 

Analyst: ~ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 01-1670-6555 Endpoint: Mean Dry Weight-mg 

Report Date: 

Test Code: 

19 Oct-17 10:13 (p 1 of 2) 

170736108-5081-7061 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 19 Oct-17 10:12 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-1824-8789 

Start Date: 26 Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

GH_ER2 19-8157 -3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

Sam pie Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Test Type: Survival-Growth 

Protocol: EPN600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 11:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Analyst: Kania Lywe 

Diluent: Reconstituted Water 

Brine: 

Age: 7-8d 

Sample Age Client Name Project 

12h (15.9 °C) Teck Coal Teck Coal Q3 

16h (14.2 °C) 

13h (15 °C) 

15h (16 °C) 

15h(15°C) 

Station Location Latitude Longitude 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

PMSD Test Result 

31.7% 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
GH_ER2 

ANOVA Table 

FR_UFR1 

CM_MC1 
FR_FRCP1 

GH_FR1 

-0.6207 2.305 

2.296 2.305 

-1.156 2.305 

-0.9794 2.305 

Source Sum Squares Mean Square 
Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

0.3314458 

0.4189662 
0.750412 

Test 

0.08286145 

0.02094831 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 
FR_UFR1 5 0.7232 
CM_MC1 5 0.4562 
GH_ER2 5 0.6664 
FR_FRCP1 5 0.7723 
GH_FR1 5 0.7561 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 
FR_UFR1 0.69 0.8029 
CM_MC1 0.37 0.4788 
GH_ER2 0.765 0.6929 
FR_FRCP1 0.7543 0.7917 
GH_FR1 0.83 0.7 

000-469-187-1 

Test Stat 

10.2 

0.9353 

95% LCL 

0.5778 

0.2393 

0.3787 

0.7097 

0.6749 

Rep3 

0.6678 

0.2275 

0.895 

0.704 

0.7288 

0.211 8 0.9400 CDF Non-Significant Effect 

0.211 8 0.0508 CDF Non-Significant Effect 

0.211 8 0.9841 CDF Non-Significant Effect 

0.211 8 0.9747 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

4 3.956 0.0159 Significant Effect 

20 
24 

Critical P-Value Decision(a:1%) 

13.28 0.0371 Equal Variances 
0.8877 0.1151 Normal Distribution 

95% UCL Median Min Max Std Err CV% %Effect. 

0.8687 0.69 0.5789 0.8767 0.05239 16.2% 0.0% 
0.6732 0.4788 0.2275 0.7 0.07813 38.29% 36.92% 
0.9541 0.7012 0.278 0.895 0.1036 34.77% 7.86% 
0.8348 0.77 0.704 0.8414 0.02253 6.52% -6.78% 
0.8373 0.7288 0.6988 0.83 0.02924 8.65% -4.54% 

Rep4 Rep5 

0.5789 0.8767 

0.505 0.7 

0.7012 0.278 

0.8414 0.77 

0.8229 0.6988 

CETIS™ v1.8.7.16 Analyst: fJL- QA: 
,jGlt. 
/!},,; 'Jo /a, 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 01-1670-6555 Endpoint: Mean Dry Weight-mg 

Report Date: 

Test Code: 

19 Oct-17 10:13 (p 2 of 2) 

170736 I 08-5081-7061 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Analyzed: 19 Oct-17 10:12 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Graphics 

o.s 

000-469-187 -1 

:: I 0.15 

0.10 

::: ~·····-----············---------·--------·--· ~· @• 

----·------ --------- -------------------------------------RCj;ctN-uil""' -o.os •••• 

Ranklts 

CETIS™ v1.8.7.16 
SGlt. 

Analyst: ¥'PL.--- QA: f'! 7 j "'-' ,,,i}' ~ .o I ""II 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 14-7018-5256 Endpoint: Mean Dry Weight-mg 

Report Date: 

Test Code: 

19 Oct-17 10:18 (p 1 of 2) 

170736108-5081-7061 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 19 Oct-17 10:18 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-1824-8789 

Start Date: 26 Jul-17 

Ending Date: 23 Aug-17 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 01-4359-9130 

CM_MC1 21-3074-8472 

GH_ER2 19-8157-3983 

FR_FRCP1 16-6684-6283 

GH_FR1 03-2461-8737 

Sample Code Material Type 

FR_UFR1 Water Sample 

CM_MC1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Analyst: Kania Lywe 

Diluent: Reconstituted Water 

Brine: 

Age: 7-8d 

Sample Age Client Name Project 

12h (15.9 °C) Teck Coal Teck Coal Q3 

16h (14.2 °C) 

13h (15 °C) 

15h (16 °C) 

15h (15 °C) 

Station Location Latitude Longitude 

FR_UFR1_Q_03072017 _N 

CM_MC1_WS_20170725_N 

GH_ER2_ WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

PMSD Test Result 

46.2% 

Sam pie Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

CM_MC1 

ANOVATable 

Source 

Between 
Error 

Total 

Distributional Tests 

Attribute 

FR_UFR1 

~H_ER2 
.FR_FRCP1 

GH_FR1 

Sum Squares 

0.3314458 
0.4189662 

0.750412 

Test 

-2.917 2.305 

-2.296 2.305 
-3.452 2.305 
-3.275 2.305 

Mean Square 

0.08286145 

0.02094831 

Test Stat 
Variances Bartlett Equality of Variance 10.2 
Distribution Shapiro-Wilk W Normality 0.9353 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 5 0.7232 0.5778 
CM~MC1 5 0.4562 0.2393 
GH_ER2 5 0.6664 0.3787 
FR_FRCP1 5 0.7723 0.7097 
GH_FR1 5 0.7561 0.6749 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 
FR_UFR1 0.69 0.8029 0.6678 
CM_MC1 0.37 0.4788 0.2275 
GH_ER2 0.765 0.6929 0.895 
FR_FRCP1 0.7543 0.7917 0.704 
GH_FR1 0.83 0.7 0.7288 

000-469-187-1 

0.211 
0.211 

0.211 

0.211 

DF 

4 
20 

24 

Critical 

13.28 

0.8877 

8 
8 

8 

8 

95% UCL 

0.8687 

0.6732 

0.9541 

0.8348 

0.8373 

Rep4 

0.5789 

0.505 

0.7012 

0.8414 

0.8229 

0.9999 

0.9995 
1.0000 

1.0000 

F Stat 

3.956 

P-Value 

0.0371 

0.1151 

Median 

0.69 

0.4788 

0.7012 

0.77 
0.7288 

Rep 5 

0.8767 

0.7 

0.278 

0.77 

0.6988 

CETIS™ v1.8.7.16 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0159 Significant Effect 

Decision(a:1 %) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

0.5789 0.8767 0.05239 16.2% 0.0% 

0.2275 0.7 0.07813 38.29% 36.92% 

0.278 0.895 0.1036 34.77% 7.86% 
0.704 0.8414 0.02253 6.52% -6.78% 
0.6988 0.83 0.02924 8.65% -4.54% 

~JV j6-U-
Analyst: QA: Q ... t . '/)} /rt 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 14c7018-5256 Endpoint: Mean Dry Weight-mg 
Analyzed: 19 Oct-17 10:18 Analysis: Parametric-Control vs Treatments 

Graphics 

B 

•t.S 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

190ct-1710:18(p2of 2) 

1707361 08-5081-7061 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

.. 

• -------------------------------------------------

Ra111dts 

Analyst: 
-L.J v-· . <l (o/{,L 
l QA: ,11,e- 1nf1Y 



 
 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 



Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Clie nt NAU104 Sample: CTL-UNT, CTL-Cu (10µg / l), CTL-Cu {20µg / l ), 1617-1328 (20µg / l), 1617-1331 (20µg/ l) 

Cont rol hatching success must be >66% (~ 10 per replicate). Post hat ch surviva l must be > 70%. 

Nu mber of Alive Embryos a nd Hatched Orga nisms 

CTL-UNT CTL-Cu (10µg) CTL-Cu (20µg) 1328 (20µg) 1331 (20µg) 

Day 1 Day l Day 1 Day 1 Day 1 
Ahve Dead AJwe Dead Alwe Dead A11ve o .. d Ahve Dead 

replicate Embrvos Emhn ..... s Embrvos Embrvos Embrvos Embrvos Embryos Embryos Embryos Embryos 

IS a 15 0 ·~ ( 15 () rs 0 
15 Q IS 0 15 C) \ c, Cl l.S 0 
IS 0 I~ 0 l"t 1 \S 0 lt...j 1 

d I It.I I ·~ I ts 0 ii.\ ' JS C) 

l C\ I ·i~ I 10 () 'Z-'\ I 1.0\ ' -Z.'\ I (.,'\ l '30 ~ 1-~ l 2<\ I 
I Comments/Obnrvations: 

Number of Alive Embryos a nd Hatched Orga nisms 

CTL-UNT CTL-Cu (10µg) CTL-Cu (20µg) 

z~ 2 
l~ I 

lK I 

Day 2 - Poor looking and dead embryos in replicates a, b, c and dare replaced with healthy embryos from replicates e and f. Replicates e and fare discarded after day 2 

Writwn by JP on 2012/02/22 .......,.,. NMrtilu. Environmenu.I (Ca&g..y) F'N: FM 32 0., ELS Biology 
F311 

1617-1328 = FR_FRPC1
1617-1331 = CM_MC2 



Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU104 Sample: CTL-UNT, CTL-Cu (10µg/L), CTL-Cu (20µg/ l), 1617-1328 (20µg/ l), 1617-1331 (20µg/l) 

Number of Alive Embryos and Hatched Organisms 

CTL-UNT 
Day 3 

AJrve Alive 

replicate Embryos Hatched 

0 iS 

"' I~ 

l ·~ 
'.?> u. 

ICommonts/Obmvations: CTL •(M.lZO) I~ \'\crt(.N(;\ 

CTL-UNT 

CTL-UNT 
Day 5 

replicate Alive Hatched 

\5 
l5 
\S 
1\.\ 

Comments/Observations: 

CTL-Cu (10µg} 
Day 5 

en ll.( 110..119(.) c -l«t•a ,,tilt~«. 
CTL-UNT CTL-Cu (10µg} 

Da 6 

I Commonts/Obmvations: 

Writwn by JP on 2012/02/22 

Revised by 

Da 6 

Alive Hatched 

CTL-Cu (20µg} 
Day 5 

CTL-Cu (20µ g} 

Da 6 

Alive Hatched 

1331 (20µg} 

Day4 
A11ve Alive 

Embryos Hatched 

I I 't 
) 13 
c 15 
0 15 

1328 (20µg} 1331 (20µg} 
Day S Day 5 

1328 (20µg} 1331 (20µg} 

Da 6 Da 6 

Alive Hatched Alivl!!! Hatched 

NM1tilus lnvironm~t.111 (c:.lgAry) F'tl.: FM 32 D.y ELS Biofogy 

n 1a 



Method FMD 32 Day ELS 

CTL-UNT 

Dav7 

replicate Alive Hatched 

,5 
1 '!> 

\5 
d \'-\ 

I Comments/Observations: 

CTL-UNT 

Da 8 

I Comments/Observations: 

CTL-UNT 

Dav 9 

replicate Alive Hatched 

IS 
13 
15 
l4 

I Comments/Observations: 

CTL-UNT 

Day 10 

I Comments/Observat ions: 

Writttn by JP on 201 2/02/22 

Rtvised by 

Client NAU104 

CTL-Cu (10µg) 

Dav 7 

Alive Hatched 

\4 

\I.\ 
\d. 
\~ 

CTL-Cu (10µg) 

Dav 8 

Alive Hatched 

fW 
14 

Id 
ISt\) 

CTL-Cu (10µg) 

Dav 9 

Alive Hatched 

I '-t 
, t.) 

12 
1~ 

CTL·Cu (1 Oµg) 

Day 10 

Fathead Minnow Bench Sheet 

Sample: CTL-UNT, CTL-Cu (10µg/L), CTL-Cu (20µg/ L), 1617-1328 (20µg/l), 1617-1331 (20µg/ l ) 

Number of Alive Embryos and Hatched Organisms 

CTL-Cu (20µg) 1328 (20µg) 1331 (20µg) 

Da 7 

CTL-Cu (2Dµg) 

Da 8 

Alive Hatched 

CTL-Cu (20µg) 

Dav 9 

Alive Hatched 

l '1 
IS 
13 
15 

CTL-Cu (20µg) 

Day 10 

Alive Hatched 

l £..\ 
\5 
ls 
IS 

Da 7 Dav7 

Alive Hatched 

I Sl\) 

IS 
\3 

1-\l\\ 

1328 (20µg) 1331 (20µg) 

Da 8 Da 8 

Alive Hatched Alive Hatched 

1328 (20µg) 1331 (20µg) 

Da 9 Da 9 

Alive Hatched Alive Hatched 

1328 (20µg) 1331 (20µg) 

Day 10 Day 10 

Alive Hitched Alive Hatched 

IS 15 
\1 ) ') 

13 17_ 

15 \Z(I) 

N.utilus Environmen tal (Calg«y) f'lk: FM 32 Day ELS Biolo9Y 
Fl11 



Method FMD 32 Day ELS Client NAU104 

CTL-UNT CTL-Cu (10µg) 

Day 11 Day 11 

replicate Alive Hatched Alive Hatched 

IS 1Lf 
IS 14 
IS \Z 

\t..\ I~ 

IComm•nts/Obs•rvations: "1'1\C , ,hlw \ 

CTL-UNT 

Day 12 

replicate Alive Hatched 

SS~ \.5 
13 
I~~ 
I l.\ 

IComm•nts/Obs•rvations: 

CTL-UNT 

Day 13 

replicate Alive Hatched 

rs 
11' 
I~ 
)l.\ 

ICommonts/Obs•rvatiom: 

CTL-UNT 

Day 14 

I Comm• nts/Obs• rvations: 

M tyl1UOl>1Q\ c!tgJb. 

CTL-Cu (10µg) 

Day 12 

Alive! Hatched 

u.l 

I\.\ 

\6 
\Sll) 

CTL-Cu (10µg) 

Day 13 

IS lJ 

CTL-Cu (IOµg) 

Day 14 

~ ~ 011111wv1'\ttl11 ·no bo~'d 
_, '1 ~ I r10.., CWl!A. tO t1CU 1 J ().V 

Writtm by JP on 2012/0V22 

R..u.d by 

Fathead Minnow Bench Sheet 

Sample: CTL·UNT, CTL-Cu (10µg/ L), CTL-Cu (20µg/L). 1617-1328 (20µg/L), 1617-1331 (20µg/L) 

Number of Alive Embryos a nd Hatched Orga nis ms 
CTL-Cu (20µg) 1328 (20µg) 1331 (20µg) 

Day 11 

Alive Hatched 

i't 
15 
Is 
IS' 

CTL-Cu (20µg) 

Day 12 

CTL-Cu (20µg) 

Day 13 

Alive Hatched 

~'I 
/5 
13 
IS" 

CTL-Cu (20µg) 

Day 14 

Alive Hatched 

U\ 

s 

Day 11 Day 11 

Alive Hatched Alive Hatched 

IS IS 
IS 
1-Z.-
\"'2,0) 

1328 (20µg) 1331 (20µg) 

Day 12 Day 12 

Alive Hitched Alive Hatched 

IS ,s 
\3 l 'S 

\3 \~ 

4 \\l\) 

1328 (20µg) 1331 (20µg) 

Day 13 Day 13 

Alive Hatched 

\s 
IS ,, 
lrO) 

1328 (20µg) 1331 (20µg) 

Day 14 Day 14 

Nautilus fnvironm~t.ail (c.igary) File: FM 32 0 8)' ELS Bio&ogy 
F311 



Method FMD 32 Day ELS 

CTL-UNT 

Day 15 

I Commonts/Oburvations: 

CTL-UNT 

Day 16 

I Commonts/Obu rvations: 

CTL-UNT 

Day 17 

ICommonts/Obse rvations: 

CTL-UNT 

Day 18 

replicate Alive Hatch@d 

•s 
I 2-CIJ 
l2 ,3 

ICommonts/Obsorvat ions: 

Written by JP on 2012/0V22 ........... 

Client NAU104 

CTL-Cu (10µg) 

Day 15 

CTL-Cu (10µg) 

Day 16 

CTL-Cu (10µg) 

Day 17 

CTL-Cu (10µg) 

Day 18 

Fathead Minnow Bench Sheet 

Sample: CTL-UNT, CTL-Cu (10µg/ l ), CTL-Cu (20µg/l ), 1617-1328 (20µg/ l ), 1617-1331 (20µg / l ) 

Number of Alive Embryos a nd Hatched Organisms 
CTL-Cu (20µg) 1328 (20µg) 1331 (20µg) 

Day 15 

CTL-Cu (20µg) 

Day 16 

CTL-Cu (20µg) 

Day 17 

CTL-Cu (20µg) 

Day 18 

I 

I 

Day 15 

1328 (20µg) 

Day 16 

1328 (20µg) 

Day 17 

1328 (20µg) 

Day 18 

Alive Hitch~ 

I ~ 

\ 3 
I "2,. 
'-\ 

Day 15 

1331 (20µg) 

Day 16 

Alive Hatched 

iS 
IS 
I~ 

/l(j) 

1331 (20µg) 

Day 17 

1331 (20µg) 

Day 18 

Alive Hatched 

IL-i 
tS 
( Z, 

\1 

ttle: FM 32 0.-y US liolovY 
Fl11 



Method FMD 32 Day ELS 

CTL-UNT 

Day 19 

replicate Alive Hatched 

l J 
1 l..ll) 

t"2 
l "3 

I Comments/Obse rvations: 

CTL-UNT 

Day 20 

replicate Alive Hatched 

}~ 

1a 
/-Q_ 

13 
I Comments/Observat ions: 

CTL-UNT 

Day 21 

I Comments/Observations: 

CTL-UNT 

Day 22 

replicate Alive Hatched 

\~ 
\ ;:). 

ld 
13 

I Comments/Observations: 

Writw! by JP on 2012/02/22 ........ ., 

Client NAU104 

CTL-Cu (10pg) 

Day 19 

Alive Hatched 

r'f 
{ 4-
l (. 
j~ 

CTL-Cu (10pg) 

Day 20 

CTL-Cu (1 Opg) 

Day 21 

CTL-Cu (10pg) 

Day 22 

Fathead Minnow Bench Sheet 

Sample: CTL-UNT, CTL-Cu (10pg/l), CTL-Cu (20pg/l), 1617-1328 (20pg/l), 1617-1331 (20pg/l) 

Number of Alive Embryos a nd Hatched Organisms 
CTL-Cu (20pg) 1328 (20pg) 13 31 (20pq) 

Day 19 

Alive Hatched 

l '1 
I lf 
I~ 

t 'i 

CTL-Cu (20pg) 

Day 20 

CTL-Cu (20pg) 

Day 21 

CTL-Cu (20pg) 

Day 22 

Day 19 

Alive Hatched 

1328 (20pg) 

Day20 

Alive Hatched 

IS 
J '3 
Id 
lf 

1328 (20pg) 

Day 21 

1328 (20pg) 

Day 22 

Ahve Hatched 

\S 
I S 

·~ L/ 

Day 19 

Alive Hatched 

IY 
15 
l c. 
I I Cl) 

1331 (20pg) 

Day 20 

/0 

1331 (20pg) 

Day21 

1331 (20pg) 

Day 22 

fie.: FM 32 Day ELS Biology 

Fl11 



Method FMD 32 Day ELS 

CTL-UNT 

Day 23 

replicate ,__Al_iv_•_H_a_tch_•_d__, 

\ 

v3 

IComm• nts/Observations: 

CTL-UNT 

Day 24 

IComm•nts/Obs•rv• tions: 

CTL-UNT 

Day 25 

IComments/Obs• rvatiom: 

CTL-UNT 

Day 26 

rep licate Alive H.1tched 

l 2. 
I 2.. 
\ :") 

13 
IComm• nb/Obse rvat ions: 

Written by JP on 2012/02/22 

RMMdby 

Client NAU104 

CTL-Cu (1 Oµg) 

Day 23 

Alive Hatched 

14 
I~ 
IQ 

t3 

CTL-Cu (1 Oµg) 

Day 24 

CTL-Cu (10µg) 

Day 25 

CTL-Cu (10µg) 

Day 26 

Alive Hitched 

l~ 

I Z. 
l2 
l~ 

Fathead Minnow Bench Sheet 

Sample: CTL-UNT, CTL-Cu (10µg/ L), CTL-Cu (20µg/ L), 1617-1328 (20µg/ L), 1617- 1331 (20µg/ L) 

Number of Alive Embryos and Hatched Organisms 
CTL-Cu (20µg) 1328 (20µg) 1331 (20µg) 

Day 23 

Alive Hatched 

t'-'t 
\3 
\3 
\4 

CTL-Cu (20µg) 

Day24 

CTL-Cu (20µg) 

Day 25 

CTL-Cu (20µg) 

Day 26 

Day 23 Day 23 

Alive Hitched Alive Hatched 

\S I"! 
\3 vs 

,g i'a 
'-\ ~ 

1328 (20µg) 1331 (20µg) 

Day 24 Day 24 

1328 (20µg) 1331 (20µg) 

Day 25 Day 25 

1328 (20µg) 1331 (20µg) 

Day 26 Day 26 

Nautilus Envif"onrtnt.M (c.lg.-y) F"ak FM 12 Day US lio&ogy 
fl11 



Method FMD 32 Day ELS 

CTL-UNT 

I Comments/Observat ions: 

CTL-UNT 

Day 28 

d 

I Comments/Observations: 

CTL-UNT 

Day 29 

replicate Alivl! Hatched 

1Z 
IZ 
ll 
IS 

I Comments/Observat ions: 

CTL-UNT 

Day 30 

I Comments/Observat io ns: 

Written by JP on 2012/02/22 

--by 

Client NAU104 

CTL-Cu (1 Oµg) 

Day 27 

CTL-Cu (10µg) 

Day 28 

CTL-Cu (10µg) 

Day 29 

Alive Hatched 

\3 
I\ 
I 'Z 

\3 

CTL-Cu (10µg) 

Day 30 

Alive Hatched 

rJ 
tl 
{~ 

\3 

Fathead Minnow Bench Sheet 

Sample: CTL-UNT, CTL-Cu (10µg/l), CTL-Cu (20µ g/ l ), 1617-1328 (20µg / l ), 1617-1331 (20µg / l) 

Number of Al ive Embryos and Hatched Organisms 
CTL-Cu (20µg) 1328 (20µg) 1331 (20µg) 

Day 27 

CTL-Cu (20µg) 

Day 28 

CTL-Cu (20µg) 

Day 29 

Alive Hatched 

CTL-Cu (20µg) 

Day 30 

Alive Hatch~ 

13 
'6 

i3 
Iv( 

Day 27 

1328 (20µg) 

Day 28 

1328 (20µg) 

Day 29 

Alive Hatched 

13' 
I 'Z. 

\ 'L 

4 

1328 (20µg ) 

Day 30 

Alive Hatched 

r3 
'd-
I '7 
4 

Day 27 

1331 (20µg) 

Day28 

1331 (20µg) 

Day29 

Alive Ha1chl!d 

I~ 
15 
I ( 

C,( 
v 

1331 (20µ g ) 

Day 30 

F.a.: FM 32 Dey US Biology 
Flll 



M ethod FMD 32 Day ELS 

CTL-UNT 

Day 31 

I Comme nts/ObHrvat ions: 

CTL-UNT 

Day 32 

replicate ,__AJ_;v_e_H_at_ch_e_d---< 

I 'Z.... 

d 

I Comments/Ob1ervations: 

Writttn by JP on 201 2/02/22 

R..n..d by 

Client NAU104 

CTL-Cu (10µg) 

Day 31 

CTL-Cu (10µg) 

Day 32 

Alive Hatched 

13 
II 
I<' 
I( 

Fathead Minnow Bench Sheet 

Sample: CTL-UNT, CTL-Cu ( l Oµg/L), CTL-Cu (20µg/ L), 1617- 1328 (20µg/ l ), 161 7-1331 (20µg/ L) 

Number of Alive Embryos and Hatched Organisms 
CTL-Cu (20µg) 1328 (lOµg) 1331 (20µg) 

Day 31 

CTL-Cu (20µg) 

Day 32 

Alive Hatched 

\) 
l 
\5 
\~ 

Day 31 Day 31 

Alive Hatchrd Alive Hatched 

13 I ~ 
11 'S 
l (}.._ I .;>. 
y ca 

1328 (20µg) 1331 (2Dµg) 

Day 32 Day 32 

Neutilus EnvironmmW ICMg.yl f'M: FM 32 0.,. ELS Biology 
Fl11 



Method FM D 32 Day ELS 

Cone. (%) 

Da 

0 

8 

0 

4 

6 

7 

0 

8 

0 

4 

DO Levels (60· 100% saturation) -
4.4 to 7.3 mg/ L at 24' C 

4.5 to 7.2 mg/ L at 25' C 

4.3 to 7. 1 mg/ L at 26' C 

Wri tten by JP on 2015/ 02/22 

Revised by 

Clien t NAU104 

New Solutions 

I"··· .. ., 

Fathead Minnow Bench Sheet 

CTL-UNT, CT L-Cu (10µgll), CT L-Cu (20µgll), 161 7- 1328 (20µgll), 

Sample: _______ 1•_11_-1'-33_1 1"'-20'-"'" g/l=:...l ----- -

Old Solu t ions 

N•utiL.is Environmental (Calgary) File: FM 32 Day Chemistry 

Fl 18 



Method FMD 32 Day ELS 

Cone.(%) 
Da 

10 

11 

12 

13 

14 

15 

16 

17 

10 

11 

12 

13 

14 

15 

16 

17 

9 

10 

11 

12 

13 

14 

15 

16 

17 

10 

11 

12 

13 

14 

15 

16 

17 

DO Levels (60-100% saturation) -
4.4 to 7.3 mg/ L at 24' C 
4.5 to 7.2 mg/ L at 25' C 
4.3 to 7.1 mg/ Lat 26' C 

Written by JP on 2015/02/22 

Reviud by 

Client NAU104 

r··•m• 

10 

11 

12 

13 

14 

15 

16 

17 

10 

11 

12 

13 

14 

15 

16 

17 

10 

11 

12 

13 

14 

15 

16 

17 

10 

11 

12 

13 

14 

15 

16 

17 

Fathead Minnow Bench Sheet 

CTL·UNT, CTL·Cu (10µg!l), CTL-Cu (20).lg!l), 161 7-13 28 (20µg/l.), 

Sample: ------..::••:..::" c...;-1;;;.;H:..:.1.::.120.,"'g!l)""'-------

Old Solutions 

Nautilus Environmen~ {C.lgary) File: FM 32 Day Chemistry 

ma 



Method FMD 32 Day ELS 

Da 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

$ 20 

5 '83 

21 

22 

23 

24 

F\f25 

26 

18 

19 

20 

21 

22 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

DO Levels (60-100% saturation) -
4.4 to 7.3 mg/ L at 24°C 
4.5 to 7.2 mg/ L at 2s•c 
4.3 to 7.1 mg/ Lat 26°C 

Written by JP on 20 15/ 02/22 

IUvised by 

Client -'-N"-A'-"U--'104'-'-------

New Solutions 

Fathead Minnow Bench Sheet 

CTL-UNT, CTL -Cu (10µg!l). CTL-Cu (20µg/l), 1617-1328 (20µgA.), 

Sample: --------e••c..c11_- 1_33_1 ~12_,_oµ""-gJL-"-)------

Old Solutions 

Fil•: FM 32 D•Y Chemistry 
Fl1B 



J 

Method FMD 32 Day ELS 

Cone..(%) 

Da 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

DO Levels (60-1 00% saturation) -

4.4 to 7.3 mg/Lat 24•c 

4.5 to 7.2 mg/Lat 2s· c 
4.3 to 7. 1 mg/Lat 26°C 

Written by JP on 2015/02/22 

Revised by 

Client NAU104 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

3'~'-

Fathead Minnow Bench Sheet 

CTL-UNT. CTL-Cu (101Jg!l), CTL-Cu (20!Jg!l), 1617-1328 (20pg!l), 

Sample: ________ 1_•1_7·_13_3_1 ~l'~oµ~g/l'-'-) -------

FL:z:;:;:..::.:.~"-"--"-+"-".;:._-'-+_:_.::..::...:....i~.,.::~1---+---~ 

Nautilus Environmenllll (Calgary) File: FM 32 Day Chemistry 

Fl18 



Fathead Minnow Bench Sheet 

CTL·UNT, CTL-Cu (10µg/l) , CTL -Cu (20J.ig/l), 1617- 1328 (20µgll), 

Method FMD 32 Day ELS Client NAU104 Sample: _______ 1•_11_-1_n_1~12~0.,~gJL~J ______ _ 

Test Termination 
for normal/abnormal column, use the tollowmg notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 
Cone. 

CTL-UNT 

CTL-Cu 

( 1 0~g) 

Writt•n by JP on 2016/02/22 

R.vis.d by 

Replicate# A 

Fish 
Length 

Imm\ 

1 i () 
2 17 
3 II 
4 I ll 
5 (\ 
6 1.7 
7 t(-., 
B \\ 
9 I() 

10 Q' 
11 IG 
12 11 
13 -
14 -

-
15 

Comments 

Replicate# ~ 
Fish 

Length 

Cmml 

1 I I 
2 II 
3 It 
4 l\. 
5 10 
6 LC 
7 q 
B L () 
9 C-1 
10 IV 
11 <} 
12 If> 
13 I (J 
14 --15 

Comments 

Normal/ 

Abnormal 

1\.1 

" -
--

Normal/ 

Abnormal 

fv 

1 
,. 
-

Replicate# ¥i Replicate # 

Fish 
Length Normal/ 

Fish 
Length 

Imm\ Abnormal Imm\ 

1 I C'I N 1 LO 
2 ~ 2 q 
3 II 3 It>-.. 

4 11 4 II 
5 \0 5 I? 
6 "' 6 IC> 
7 I(') 7 q 
B l () B I C'l 
9 II 9 q 
10 Q 10 Ci 
11 ~ 11 ,,, 
12 ll ~ I 12 -
13 - - 13 -
14 - - 14 -
15 - - 15 -

Replicate # fl\ Replicate # c 
Fish 

Length Normal/ 
Fish 

Length 

Cmml Abnormal Cmml 

1 iQ "' 1 ',... 
2 'f 2 1( 
3 II 3 In 
4 lr1 4 (f 

5 q 5 I) 
6 10 6 ( 

7 lo 7 Ir"> 
B Q B lO 
9 If 9 f I 
10 10 10 (0 
11 q .,,. 11 9 
12 - .... 12 lo 
13 - - 13 -
14 - - 14 _, 

15 - 15 " v 

N•utilus Envfronment.11 (Calgary) 

Normal/ 

Abnormal 

f\I 

,, 
----
-

Normal/ 

Abnormal 

.... 

,, 

--
_, 

Replicate # D. 
Fish 

Length 

Imm\ 

1 ii 
2 IC\ 
3 ti 
4 17 
5 IC'\ 
6 q 
7 Ir, 
B II 
9 I? 
10 il'J 
11 'l 
12 I Pl 
13 10 
14 --15 

Replicate# f) 

Fish 
Length 

Cmml 

1 In 
2 C/ 
3 '" 4 q 
5 'l 
6 11 
7 I(') 
B Ii) 
9 ~ 
10 10 
11 rti 
12 l () 
13 --
14 -
15 ... 

Normal/ 

Abnormal 

N 

--

Normal/ 

Abnormal 

N 

---
-

File: FM 32 Day Termination 

Fl18 



Method FMD 32 Day ELS Client NAU1 04 Sample: 

Test Termination 

Fathead Minnow Bench Sheet 

CTL-UNT, CTL-Cu {101Jg/l), CTL-Cu (20µg/l) , 1617-1328 (20µgll), 

1617-133 1 (20µg/l) 

t-or norma11aonorma1 co1umn, use tne ro11owmg notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 

Cone. 

CTL-Cu 

(20µg) 

1617-

1328 

(20µg) 

Written by JP on 2016/ 02/22 

ReviHd by 

Replicate # 

Fish 
Length 

(mml 

1 tCJ 
2 I 
3 0 
4 <I 
5 I fl 
6 q 
7 I~ 
8 q 
9 q 
10 10 
11 L 
12 f 1 ) 
13 I 
14 -
15 -

Comments 

Replicate # ll 

Fish 
Length 

(mm) 

1 q 
2 IC'I 
3 q 
4 ll 
5 I ri 
6 Cf 
7 10 
8 q 
9 1a 
10 G 
11 It\ 

12 q 
13 (s 
14 --15 

Comments 

"" Normal/ 

Abnormal 

I" 

,. 

-

Normal/ 

Abnormal 

rv 
I 
I 

I 

--

Re pl icate # '"' Replicate # r 
Fish 

Length Normal/ 
Fish 

Length 

(mml Abnormal rm ml 

1 '° ('J 1 q 
2 ~ 2 IG 
3 I 3 IC'\ 
4 fO 4 ~ 
5 q 5 q 
6 ~ 6 I o 
7 I (I 7 

°' 8 q 
-- ~ 

8 I 
9 - - 9 10 
10 - - 10 q 
11 - - 11 I 
12 - - 12 IC'> 
13 - - 13 lo 
14 - - 14 -
15 - - 15 -

-
Replicate # t'\ Replicate # l 

Fish 
Length Normal/ 

Fish 
Length 

(m m) Abno rmal (m m) 

1 '1 N 1 ~ 
2 ~ 2 Io 
3 m 3 c 
4 ID 4 ( 

5 f(') 5 ( 

6 a 6 ~ 

7 Ci 7 ~ 

8 l'C\ 8 /r) 
9 ( 9 rei 
10 ( 10 I rJ 
11 c '(; 11 q 
12 - .._, 12 q 
13 - - 13 -
14 - - 14 -
15 

.,. - 15 -

N•utilus EnvironmentAI (Calguy) 

Replicate # j(J 
Normal/ 

Fish 
Length 

Abnorm al (mml 

N 1 () 

I 2 'i 
3 lib 
4 c 
5 ' 
6 10 
7 q 
8 q 
9 I C'l 
10 q 
11 q 
12 'l 

~ 13 IC) 

- 14 q 
- 15 -

-
Replica te # I J 

Normal/ 
Fish 

Length 

Abnormal (mm) 

I\) 1 ,, 
2 I? 
3 IZ 
4 ll 
5 -
6 -
7 -
8 -
9 

~ 

10 -
11 -

., ... 12 -
~ 13 -
- 14 -
- 15 -

Normal/ 

Abnormal 

N 

,I 

_, 

Normal/ 

Abnormal 

N 

' 'I --
-
--
-
,-

-
---

File: FM 12 Day Termina tion 

FJ18 



Fathead Minnow Bench Sheet 

Cll-UNT, CTL·Cu (10µg/L), CTL ·Cu (20µg/L), 1617-1328 (20µgll). 

Method FMD 32 Day ELS Client NAU104 Sample: - ---- ----"1•-'-'11_-1.:.;33"-1-"'(2-'0,,""'gJL"-l ___ ___ _ 

Test Termination 
For normal/abnormal column, use the following notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 
Cone. 

1617-

1331 

(ZOµg) 

Written by JP on 201 6/02/22 

ReviHd by 

Repl icate # A 

Fish 
Length 

(mml 

1 •o 
2 q 
3 q 
4 ){ 
5 10 
6 Cf 
7 1 , 
8 q 
9 IC 
10 q 
11 I~ 
12 q 
13 Of 
14 -
15 -

Comments 

Norma l/ 

Abnormal 

f"t 
l 
I 

" --

Repl icate # .n Replicate # 

Fish 
Length Normal/ 

Fish 
(mml Abnorm al 

1 '() t-.J 1 

2 ~ 2 

3 '" 3 

4 q 4 

5 q 5 

6 /Q 6 

7 I 7 

8 ( 8 

9 ( 9 

10 10 10 

11 10 11 
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14 _,. .... 14 

15 - - 15 

N•utilus Envi ronme nt.al (C..lg• ry) 

t Replicate # 

Length Normal/ 
Fish 

(mml Abnormal 

fj N 1 

I CJ 2 

q 3 

s:< 4 

'I 5 

10 6 

r 7 

c 8 

c 9 

~ 10 

1 (') 11 

I ,) 12 

- - 13 

- ,..... 14 

- -- 15 

L 

Length 

(mm) 

f) 
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m 
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9 
~ 
ct 
-
---

-
-
-

No rmal/ 
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l 

/ 

--
-----
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Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU104 Sample: 1617-1326, 1617-1327, 1617-1328, 1617-1329, 1617-1330, 1617-1331 (10µg/L) 

Control hatc hi ng success must be >66% (2: 10 per replicate). Post hatch survival must be > 70%. 

Number of Alive Embryos and Hatched Orga nisms 

1617-1326 1617-1327 1617-1328 1617-1329 1617-1330 1617-1331 

I Comments/Observations: 

Number of Alive Embryos a nd Hatched Org a nisms 

Day 2 - Poor looking and dead embryos in replicates a, b, c and d are replaced with healthy embryos from rep licates e and f. Replicates e and fare discarded after day 2 

"<un by JP on 201 2/02122 ... Nautilus Environmmtal (C.Mvary) f'tM: FM 32 D.y ELS Biology 

F318 

1617-1326 = GH_FR1
1617-1327 = GH_ER2
1617-1328 = FR_FRPC1
1617-1329 = FR_UFR1
1617-1330 = CM_MC1
1617-1331 = CM_MC2 



Method FMD 32 Day ELS Client NAU104 

1617-1326 1617-1327 
Day 3 

Al"" Alive 

replicate Embrvos Hatched 

::i & 
g "=t 
g l 
b ~ 

Comments/Observations: 

B21 f"°; IW.cl n111<M 

1617-1326 1617-1327 

d 

Comments/Observations: J 
1 

1 to n .. nz.'is o -en...._. 

1617-1326 
Day 5 

replicate Alive Hatched 

' ~ 
g 
I\ 

d 1.; 
Comments/Observations: 

1617-1326 

Dav6 

replicate Alive Hatched 

•S 
15 
ts 

d I<:; 

Comments/Observations: 

Written by JP on 2012/02/22 

Revised by 

1617-1327 
Day S 

1617-1327 
Da 6 

Fathead Minnow Bench Sheet 

Sample: 1617-1326, 161 7- 1327, 1617-1328, 1617-1329, 1617-1330, 1617-1331 (10µg / L) 

Number of Alive Embryos and Hatched Organisms 

1617-1 330 

1617-1329 1617-1330 

Day4 
Alrve Alive 

Embrvn< Hatched 

Q I< 
Ci IS 

' I 'l. 

~ t I 

1617-1328 1617-1329 1617-1330 
Day S Day S Day S 

1617-1328 1617-1329 1617-1330 
Da 6 Da 6 Dav 6 

Alive Hatched 

•S 
I<) 

n 
l l\ 

N.utilus Environment.I (Calgary) 

1617-1331 
Day 3 

Al ive Al"'• 
Embryos Hatched 

6 IO 
.s 10 
~ 1 
1 8 

1617-1331 

1617-1331 
Day 5 

Alive Hatched 

,5 
\S 
\ '-\ 
\ "S 

1617-1331 
Da 6 

Alive Hatched 

Filt: FM 32 D.y ELS Biok>gy 
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Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU104 Sample: 1617-1326, 1617-1327, 1617-1328, 1617-1329, 1617-1330, 1617-133 1 (10µg/ l) 

Number of Alive Embryos and Hatched Organisms 

1617-1326 1617-1327 1617-1328 1617-1329 1617-1330 1617-1331 

Da 7 Da 7 Da 7 Da 7 Da 7 Da 7 

replicate ,__AJ_;v_e_H_a_tch_e_d___, Alive Hatched Alive Hatched Alive Hatch@d Alive Hatched Alive Hatched 

1617-1326 1617-1327 1617-1328 1617-1329 1617-1330 1617-1331 

Dav 8 Dav 8 Da 8 Dav 8 Da 8 Da 8 

replicate Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

IQ(\) lf ,5 \S 
lS \4l\) ~ \)5 i4 
15 \4 \() 

\S 14 \S 

IComm•nts/Oburvationso U\ \C.'(O'Q<:.,\ ~ ~ 

1617-1326 

Dav 9 

replicate Alive Hatched 

I (J 
15 
I':) 

IS-

I Comments/Observations: 

1617-1326 

Day 10 

replicate Alive Hatched 

~o 

'~ I 4) 

I~ 

I Comments/Observations: 

Written by JP on 2012/02/22 

Revised by 

1617-1327 1617-1328 

Da 9 Dav9 

Alive Hatched Alive Hatched 

() 
L\ 
<i{ 
3 

1617-1327 1617-1328 

Day 10 Day 10 

1617-1329 1617-1330 

Da 9 Da 9 

Alive Hatch@d Alive Hatched 

1617-1329 1617-1330 

Day 10 Day 10 

Alive Hatched 

\) 
l L1 
lO 
I S 

Nautilus lnvironm~nt.ail (c.lgary) 

1617-1331 

Da 9 

Alive Hatched 

1617-133 1 

Day 10 

Alive Hatched 

r; 
q 
~ 
l\ 

Fiie: FM 32 Day ELS Bioiogy 
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Method FMD 32 Day ELS 

1617-1326 

Day 11 

d 

I Comments/Observations: 

1617-1326 

Day 12 

replicate Alive Hatched 

\a 
\$ 

\S 
\$ 

I Comments/Observations: 

1617-1326 

Day 13 

replicate Alive Hatched 

~ 

1S 
Is 

1( 

I Comments/Observations: 

1617-1326 

Day 14 

replicate Alive Hatched 

ti 

IS 
I~ 
I~ 

Comments/Observations: 

Writttn by JP on 2012/02/22 

R..m.d by 

Client NAU1 04 

1617-1327 

Day 11 

Alive Hatched 

i'f 
I '-tU l 
\ '-f 
l'-t 

1617-1327 

Day 12 

\4 
I~ 

1617-1327 

Day 13 

Alive Hatched 

1U 

jc.I (( J 
t l..f 
I~ 

1617-1327 

Day 14 

Fathead Minnow Bench Sheet 

Sample: 1617-1326, 1617-1 327, 1617-1328, 1617-1329, 161 7-1330, 1617-1331 (10µg/ l ) 

Number of Alive Embryos and Hatched Organisms 
1617-1328 1617-1329 1617-1330 1617-1331 

Day 11 

Alive Hatched 

0 

1617-1328 

Day 12 

Alive Hatched 

h 

0 ., 
.:l 

1617-1328 

Day 13 

Alive Hatched 

c 
D 

-=\ 
2.. 

1617-1328 

Day 14 

Day 11 Day 11 

1617-1329 1617-1330 

Day 12 Day 12 

Alive Hatched Alive Hatched 

'~ .c::; 
\4 ,s 
9 \3 

\ Sli\'lS llll\) 

1617-1329 1617-1330 

Day 13 Day 13 

1617-1329 1617-1330 

Day 14 Day 14 

Nautilus Environmental (Yig«y) 

Day 11 

1617-1331 

Day 12 

1617-1331 

Day 13 

1617-1331 

Day 14 

Alive Hatched 

F"tle: FM 32 Day ELS Bioktgy 
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Method FMD 32 Day ELS 

1617-1326 

Day 15 

I Comments/Observations: 

1617-1326 

Day 16 

I Comments/Observations: 

1617-1326 

Day 17 

I Comme nts/Observations: 

1617-1326 

Day 18 

replica te Alive Hatched 

~ 

IS 
I<. 
1< 

I Comments/Observat ions: 

WritUn by JP on 2012/0V22 

........ by 

Client NAU104 

1617-1327 

Day 1S 

1617-1327 

Day 16 

Alive Hatched 

1617-1327 

Day 17 

1617-1327 

Day 18 

Fathead Minnow Bench Sheet 

Sample: 1617-1326, 1617- 1327, 1617-1328, 1617-1329, 1617-1330, 1617-1331 (lOµg/l) 

Number of Alive Embryos and Hatched Organisms 
1617-1328 1617-1329 1617-1330 1617-1331 

Day 15 Day 1S Day 15 

1617-1328 1617-1329 1617-1330 

Day 16 Day 16 Day 16 

Alive Hatched Alive Hatched 

r::. 
15 
I~ 

!CJ." 

1617-1328 1617-1329 1617-1330 

Day 17 Day 17 Day 17 

1617-1328 1617-1329 1617-1330 

Day 18 Day 18 Day 18 

Alive Hatch~ 

's IS 
l'Z 
h-

Nautilus lnvironmenu.I (~.wy) 

Day 15 

1617-1331 

Day 16 

1617-1331 

Day 17 

1617-1331 

Day 18 

Alive Hatched 

Lf 
t; 

\ 
I() 

F'IM: FM 32 Day US BioJoVy 

Fl11 



Method FMD 32 Day ELS 

1617-1326 

Day 19 

I Comments/Observations: 

1617-1326 

Day 20 

rep licate Alive Hatched 

0 
IC::.. 
IS 
IS 

I Comments/Observations: 

1617-1326 

Day21 

I Comments/Observations: 

1617-1326 

Day 22 

replicate Alive Hatched 

s 
15 
I '-I 

,s 
I Comments/Observat ions: 

Written by JP on 2012/02/22 

Revised by 

Client NAU104 

1617-1327 

Day 19 

1617-1327 

Day 20 

1617-1327 

Day21 

1617-1327 

Day 22 

I ;;l 

Fathead Minnow Bench Sheet 

Sample: 1617-1326. 1617-1327, 1617-1328, 1617-1329, 1617-1330, 1617-1331 (10µg/L) 

Number of Alive Embryos and Hatched Organisms 
1617-1328 1617-1329 1617-1330 1617-1331 

Day 19 

Alive Hatched 

() 
u 

:g 
?.-

1617-1328 

Day20 

1617-1328 

Day 21 

Alive Hatched 

0 

0 
·.::} 

9-

1617-1328 

Day 22 

Alive Hatched 

n 
'iJ , 
Q 

Day 19 Day 19 

Alive Hatched 

L 'i 
i'S' 

t-z 
17-

1617-1329 1617-1330 

Day 20 Day 20 

1617-1329 1617-1330 

Day 21 Day 21 

1617-1329 1617-1330 

Day 22 Day 22 

Nautilus l nWonment.al (~) 

Day 19 

Alive Hatched 

~ 

'6 
'O 
16 

1617-1331 

Day20 

1617-1331 

Day 21 

1617-1331 

Day 22 

Alive Hatched 

'-\ 
~ 
'() 
10 
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Method FM D 32 Day ELS 

1617-1326 

Day 23 

replicate Alive Hatched 

s 
\S 
\4 
\S 

ICommonts/Obsorvatioru: 

1617-1326 

Day 24 

ICommonts/ Obsorvat io ns: 

1617-1326 

Day 2S 

replica te Alive Hatched 

5 
\ '=> 
I"\ 
p_) 

ICommonts/Obsorvat ions: 

1617-1326 

Day 26 

replicate ,__Al_iv_•_H_at_<h~•-d___. 

IS 

I Comments/Observat ions: 

Writtm by JP on 2012/0Z/22 

........ by 

Client NAU104 

1617-1327 

Day 23 

Alive Hatched 

\ '1 
i Li 
l3 
\ Q. 

1617-1327 

Day 24 

1617-1327 

Day 2S 

1617-1327 

Day 26 

Alive Hatched 

13 
\2 
\3 
\\ 

Fathead Minnow Bench Sheet 

Sample: 1617-1326, 1617-1327, 1617- 1328, 1617-1329, 1617-1330, 16 17-1331 (10µg/ l ) 

Number of Al ive Embryos and Hatched Organisms 
1617-1328 1617-1329 1617-1330 1617-1 331 

Day 23 

Alive Hatched 

0 
n 
1 
:::) 

1617-1328 

Day 24 

Alive Hatched 

() 

0 

=l 
').. 

1617-1328 

Day 25 

Alive Hatch@d 

() 

0 
,.:t 

J., 

1617-1328 

Day 26 

Day 23 Day 23 

Alive Hatched Alive Hatched 

\ '3 \ L.\ 
~ \S 
f \\ 
\3 '~ 

1617-1329 1617-1 330 

1617-1329 1617-1330 

Day 2S Day 2S 

1617-1329 1617-1330 

Day 26 Day 26 

Alive Hatched 

,3 
1$ ,, 
11 

NM1tilus Environm"1bl (C-'gwyl 

Day 23 

Alive Hatched 

'-I 
g 
8 
\0 

1617-1331 

1617-1331 

Day 2S 

Alive Hat ched 

Ll 
£ 
~ 

lo 

1617-1331 

Day 26 

Alive Hatched 
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Method FMD 32 Day ELS 

1617-1326 

Day 27 

I Comments/Observations: 

1617-1326 

Day 28 

replicate 1--'-Al"-ivc::e..:.H"'-at"'ch-"e"'-d---l 

o; 

I Comments/Observa t ions: 

1617-1326 

Day 29 

replicate Alive Hatched 

Y' 
\ L-\ 
I~ 

d t 2. 

I Comments/Observations: 

1617-1326 

Day 30 

d 

I Comments/Observa tions : 

Written by JP on 2012/02/22 

Rovbodby 

Client NAU 104 

1617-1327 

Day 27 

1617-1327 

Day 28 

1617-1327 

Day 29 

1617-1327 

Day 30 

Fathead Minnow Bench Sheet 

Sample: 1617-1326, 1617-1327, 1617-1328, 1617-1329, 1617-1330, 1617-1331 (10µg /l) 

Number of Alive Embryos and Hatched Organisms 
1617-1328 1617-1329 1617-1330 1617-1331 

Day 27 

1617-1328 

Day28 

1617-1328 

Day 29 

1617-1328 

Day 30 

Alive Hatched 

0 
a 
-1-
:::i 

Day 27 Day 27 

1617-1329 1617-1330 

Day28 

1617-1329 1617-1330 

Day29 Day 29 

Alive Hatched Alive Hatched 

13 \3 
(Y IY 
<( I\ 
13 c1 

1617-1329 1617-1330 

Day 30 Day 30 

Nautilus Envlronmen\M (c:Mgary} 

Day 27 

1617-1331 

Day 28 

1617-1331 

Day 29 

10 

1617-1331 

Day 30 

F'de:: FM 32 D.y ELS~ 
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Method FMD 32 Day ELS 

1617-1326 

Day 31 

ICommonts/Obsorvatioru: 

1617-1326 

Day 32 

replicate Alive Hatched 

~ 
\ \.t 
\\.\ 
\'l.-

I Commonts/Obsorvat ions: 

Written by JP on 2012/0Z/22 

ReviRd by 

Client NAU104 

1617-1327 

Day 31 

1617-1327 

Day 32 

Alive Hatched 

ll 
111 
l~ 
q 

Fathead Minnow Bench Sheet 

Sample: 1617-1326, 1617-1327, 1617-1328, 1617· 1329, 1617-1330, 1617-1331 (lOµg/l) 

Number of Alive Embryos and Hatched Organisms 
1617-1328 1617-1329 1617-1330 1617-1331 

Day 31 Day 31 Day 31 

Alive Hatched Alive Hatched 

,3 
\ '1 
h 
R 

1617-1328 1617-1329 1617-1330 

Day 32 Day 32 Day 32 

Nautilus £nvironmen~ (c.ig.y) 

Day 31 

Alive Hatched 

~ 
8 
j 
10 

1617-1331 

Day 32 

File: FM 32 Day £LS Bfolo9y 
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Method FMD 32 Day ELS Client NAU104 

New Solutions 

Con e.(%) 1617-1326 1617-1327 1617-1328 1617-1329 1617-1330 1617-1331 

Day 

0 

DO Levels (60-100% saturation) -
4.4 to 7.3 mg/Lat 24•c 

4.5 to 7.2 mg/Lat 2s•c 

4.3 to 7.1 mg/Lat 26°C 

0 

4 

6 

8 

0 

4 

7 

8 

0 

4 

8 

0 

4 

7 

8 

Fathead Minnow Bench Sheet 

Sample: 1617-1326, 1617-1327, 1617-1328, 1617-1329, 1611-1no. 1617-1331 110µ! 

Old Solutions 

I 1611-mG l 1611-B21 l 1611-ms l 1611-m• l 1611-mo l 1611-md 

pH (u nits) 

/ 

Written by JP on 2015/ 02/22 

Revi~d by 

Nautilus Envi ronm• nb l (Calguy) File: FM 32 D•y Chemistry 
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Method FMD 32 Day ELS 

Cone.(%) 

Da 

9 

10 

11 

12 

13 

14 

15 

16 

17 

10 

11 

12 

13 

14 

15 

16 

17 

10 

11 

12 

13 

14 

15 

16 

17 

Client NAU104 

New Solutions 

1617-13 28 1617 - 1329 161 7 -1330 1617- 1331 

9 

10 

11 

12 

13 

14 

15 

16 

17 

9 

10 

11 

12 

13 

14 

15 

16 

17 

9 

10 

11 

12 

13 

14 

15 

16 

17 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1-"'---L..:.'--4-::.._:---":..+-""--L--L+..=--'-'-.::..+""'"-''-'-+'"-'-=-.µc'-'--'¥-1 H'> 1 O 

DO levels (60-100% saturation) -
4.4 to 7.3 mg/ Lat 24"C 
4.5 to 7.2 mg/ L at 25"C 
4.3 to 7.1 mg/L at 26"C 

11 

12 

13 

14 

15 

16 

17 

Fathead Minnow Bench Sheet 

Sample: 1617 -1326, 1617-1327, 1617 -1328. 1617-1329, 1617-1330, 1617-1331 (10µ! 

Old Solutions 

I 1•11-m• l 1•11-n21 l 1•11-132a l 1611-m• l 1•11-mo l 1•11-1n1 I 

W ritt•n by JP on 2015/ 02/22 

Ft.vised by 

N.1utilus Environm•ntal (C.lgary) Fil• : FM 32 D11 y Chemillry 
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Method FMD 32 Day ELS Client NAU104 

New Solutions 

1617-1327 1617-1328 1617-1329 1617-1330 1617-1331 

Da 

18 

6.4- ~~ 
~ ~i=Q-'~f-=-!'-=+'LL..:..:~-'--'-=-!-K'-'---'-+u-'---+-1------i 

c;s 2~. ll i---»....:::r~~~_,__,---+"~,---r"'-'-'~~-=-r---1 
21'-, I f-,,-L...,,-'+.x...:....:..--+-=:,...;c=---+->'-'--"'l'--+'~~~~1--~ 
24 

25 

26 

18 

19 

20 

21 

~ 

~::; j;1,3 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

DO Levels (60-100% satura t ion) -

4.4 to 7.3 mg/ Lat 24"C 

4.S to 7.2 mg/ Lat 25"C 
4.3 to 7.1 mg/ Lat 26"C 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Fathead Minnow Bench Sheet 

Sample: 1617-1326, 1617- 1327, 1617- 1328, 1617-1329, 1611-1330, 1617-1331 (10µ! 

Old Solutions 

I 1•11-m• l 1•11-m1 l 1•11-ms l 1•11-m• l 1•11-mo l 1•11-1m I 

Written by JP on 2015/ 0 2/22 

Revis.d by 

N•utilu• EnYironmenU I (Calgary) File: FM 32 Day Chemistry 
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Fathead Minnow Bench Sheet 

Method FM D 32 Day ELS Client NAU104 Sample: 1617-1326, 1617-1327, 1617-1328, 1617-1329, 1617-1330, 1617- 1331 (10µ! 

New So lutions Old Solutio ns 

Cone. (%) 1617-1328 1617-1329 1617-1330 1617- 1331 I 1•11·m• l 1•11-1321 \ 1•11·132s \ 1•11-m• l 1•11-1no \ 1•11·m1 I 
Day 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

DO Levels (60-100% saturat i on) -

4.4 to 7.3 mg/ L at 24•c 
4.5 to 7.2 mg/L at 2s·c 
4.3 to 7. 1 mg/L at 25•c 

Written by JP on 20 15/ 02/22 

Revis.d by 

1~ ...... 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

27 

28 

29 

30 

31 

32 

N•utilus Environment.Ill (Calg.,y) Fi la: FM 32 D•y Chemistry 
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Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU 104 Sample: 1617-1326. 1617· 1327, 1617-1328, 1617-1329, 1617-1330, 1617-1331 (lOµg.i 

Test Termination 
For norma11a1morma1 column, use t he tollowmg notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 
Cone. 

1617-

1326 

1617-

1327 

Writtln by JP on 2016/ 02/22 

R&-YiMCf by 

.. 
Replicate # IJ 

Fish 
Length 

lmml 

1 h 
2 II 
3 11 
4 10 
5 - i-
6 _, 
7 -
B -
9 

. 
10 

11 .. 
12 '" 13 .... 
14 ... 
15 .. 

Comments 

Replicate # ~ 

Fish 
Length 

(mmJ 

1 a 
2 II 
3 J 
4 i 
5 J 
6 1 
7 a 
B l. 
9 "'.1 
10 f 
11 t 
12 l\ 
13 _,. 
14 ... ... 
15 ~ 

Comments 

Normal/ 

Abnormal 

kl 

'~ 

Normal/ 

Abnormal .... 

' 

Replicate # V\ Replicate# 

Length Normal/ 
Fish Fish 

rm ml Abnormal 

1 , 
' 1 

1 

2 Q 2 

3 • 3 

4 4 

5 j 5 

6 6 

7 I 7 

B i B 

9 l 9 

10 Q 10 

11 10 11 

12 ~ 12 

13 

°' 
13 

14 4 I 14 

15 -· 15 

Replicate # ~ Replicate# 

Fish 
Length Normal/ 

Fish 
(mmJ Abnormal 

1 n IV 1 

2 i 2 

3 ( 3 

4 l 4 

5 "':1 5 

6 It\ ~ 6 

7 _,. 7 

8 - 8 

9 -· 9 

10 

_ .. 
10 

11 _.,._ 11 

12 .. 12 

13 .i- 13 

14 .i- 14 

15 .i- 15 

N•utilus Environmental (calguy) 

r 
Length Normal/ 

fmml Abnormal 

fl ~ 
! , 
10 
0\ 
'j 

f 
I 
~ 
a 
c 
f, 
R 

Q 

'l I -,_ 

r• 
Length Normal/ 

(m m) Abnormal 

'l tl..'f 

e 
~ -, 

' J 

lD 
I 
~ 
"1 
g 
OI ~ 

-· -

~ 

Replicate# I J 

Fish 
Length 

fm ml 

1 0 
2 t 
3 \ 
4 f. 
5 "' 6 c 
7 ( 
B -
9 c 
10 Ot 
11 ll 
12 l 
13 --14 .... 
15 .... 

Replicate# I I 

Fish 
Leng iii 
(m m) 

1 ( 
2 ' 3 [ 

4 ' 5 Q 
6 \0 
7 " 8 =l 
9 tO 
10 -· 
11 -
12 -· 
13 -· 
14 -· 
15 -· 

Normal/ 

Abnormal 

LI 

I~ 

Normal/ 

Abnormal 

tu 

~ 

File: FM 32 Day Tenninilltion 
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Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client __ N._AcoU_1_04 ___ _ Sample: 1617-1326, 1617- 1327. 1617- 1328, 1617- 1329, 1617- 1330, 1617-1331 (10µ91 

Test Termination 
t-or norma11aonorma1 column, use tne ronowmg notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 
Cone. 

1617-

1328 

1617-

1329 

Written b)' JP on 2016/ 02/22 

RaviH d by 

Replicate# I 

Fish 
length Normal/ 

<mml Abnormal 

1 J 
2 I 
3 I 
4 I 
5 I 
6 I 
7 I 
8 I 

9 J 
10 I 
11 I 
12 I 
13 I 
14 I 
15 

Comments 

Replicate# ... 
length Normal/ 

Fish 
fmm\ Abnormal 

1 ~ tJ 
2 q 
3 q 
4 1 
5 (l 
6 ( 
7 q 
8 fl 
9 Ir. 
10 a 
11 Q 
12 ~ 
13 g 
14 -· 
15 -· 

Comments 

Replicate# I~ Replicate# ( ' 

Fish 
length Normal/ 

Fish 
l ength Normal/ 

(mml Abnormal (mml Abnormal 

1 I 1 :) ~ 
2 I 2 G\ 
3 I 3 ~ 
4 I 4 ~ 
5 I 5 ill 
6 I 6 a 
7 I 7 \\ I 

8 I 8 -~ 
9 9 --10 J 10 - ..... 
11 I 11 -..... 
12 I 12 -i--

13 I 13 --14 I 14 --15 15 --
- -Replicate# ' Replicate# .._ 

Length Normal/ 
Fish 

length Normal/ 
Fish 

<mml Abnormal <mm) Abnormal 

1 i l'J 1 f LI 
2 g 2 10 
3 Q 3 Q 
4 It 4 l{j -5 ! 5 t. 
6 I 6 \() 
7 K 7 tl 
8 ~ 8 :l ' 
9 ~ 9 -
10 i 10 ·-
11 h 11 -
12 f 12 --
13 l 13 -
14 ~ I 14 . 
15 - i- 15 ... 

Nautil us Environmen t.Il l (C.lgary) 

Replicate # l J 

Fish 
length Normal/ 

<mm) Abnormal 

1 1"4 "" 2 tU l, 
3 - i-

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Replicate # 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

_ .... 
..... 
- i-

.. .... 

.... 
~ ... 
. ... 
.... 
... 
_,_ 
_,_ .... 

'"' ,,.. 
length 

(mm) 

Lt 
~ 
~ 
~ 

lt , 
h 
f 

" c; 
q 
fl --

---

Normal/ 

Abnormal 

u 

I 

File: FM 32 Day Termination 

Fl18 



Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client --'-N"-A-'U--1-'-04-'----- Sample: 1617- 1326, 1617 ·1327, 1617- 1328, 1617- 1329, 161 7- lHO, 1617 -1331 (10µ g1 

Test Termination 
For normal/abnormal column, use the following notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=fins, S=spine 

Cone. 

1617-

1330 

1617-

1331 

Written by JP on 2016/ 02/ZZ 

Revised by 

Replicate# \; 

Fish 
Length Normal/ 

(m m) Abnormal 

1 a t-J 
2 '::I 
3 a 
4 ~ 
5 g 
6 :J 
7 IU 
8 R 
9 2 
10 t 
11 °' 12 ":J 
13 ':} J 
14 --
15 -· 

Comments 

Replicate# ~ 

Fish 
Length Normal/ 

lmml Abnormal 

1 I<> I l 
2 ll I 

3 ll> 
4 ll ' 
5 ... 
6 -
7 

8 ... 
9 

10 -
11 .. 
12 --
13 -.-
14 ... 
15 -

Comments 

-
Replicate# -"" Replicate # r 

Fish 
Length Normal/ 

Fish 
Length 

(mm) Abnormal lmml 

1 a ~ 1 Q 
2 fl 2 ~ 
3 °' 3 q 
4 

"' 
4 

5 1 5 -
6 i 6 

7 'l 7 

8 ~ 8 0\ 
9 i 9 g 
10 ~ 10 

°' 11 t 11 --12 i' 12 --
13 1 13 .,_ 

14 & \~ 14 _ ... 
15 - 15 

_ ... 

Replicate # ¥ Replicate# ~ 

Fish 
Length Normal/ 

Fish 
Length 

lmml Abnormal (mml 

1 q l \ 1 p 
2 t 2 c 
3 \I 3 £ 
4 a 4 'l. 
5 \I 5 111 
6 a 6 'Q 
7 fl 7 R 
8 ~ ' 8 q 
9 -· 9 -
10 -· 10 -
11 . 11 . 
12 ... 12 -
13 ... 13 -
14 14 --
15 I- 15 -

N• utilu.s Environmenta l (Calg• ry) 

Repl icate# ,, 
Normal/ 

Fish 
Length 

Abnormal (m m) 

l1 1 g 
2 .0 
3 Q 
4 In 
5 ~ 
6 ct 
7 q 
8 -
9 .... 

. ~ 10 
_ .. 

11 -· 
12 -
13 -
14 - io 

15 I' 

I 

Replicate# J 
Normal/ 

Fish 
Length 

Abnormal lmml 

.. 1 1 Ci 
2 

3 : 
4 CJ 
5 

6 

7 c 
8 a 
9 1 
10 & 
11 ...... 
12 - i-

13 .... 
14 -i-

15 
_,_ 

Normal/ 

Abnormal 

l. 

... 

Normal/ 

Abnormal 

... 1 

~ 

File: FM 32 D• y Termin•tion 

F318 



Client ---- Sample J 2. daj 

Initial Weight (mg): 
Final Weight (mg): 

<: lJNI 
Rep I icate 1---1 n_it_ia_I --1-~~---1 

a 
b 
c 
d 
e 

Replicate 
t------t-:-;-::-:---,-:::-rb 

a 
b 
c 
d 
e 

+ 41\ \ D.33. ID 
Balance Calibration Check: 

first pan weighed: 
weight of first pan: 
first pan after all 

Initial 

other pans weighed: I 101u · 7 7 I I 103d,aj 

% difference <5%: @ tNo CJ:)No 

(initial weight - reweight) 

Organism ff\ 

CTL- lv l 2-0 

/'530 

% difference = 
(initial weight + reweight) I 2) 

x 100% 

Concentration 

Concentration 

~c..\. \Ol<H'? 

Test Validity Met: 

Results are Logical**: 

Organism Weights 

Bench Sheet 

Initial weights due: 2(!)17/0~/ 28" 

Final weights due: __________ _ 

* same balance must be used for in itial and final weights 
* for FM/HA/CT, must use scale with 0.01 mg accuracy 

/3 3,(10 
Initial Initial Final 

/()17-"5 
1023 .11./ 

-'k t u 3o. r:i. 
Yes/No/@ 

@ tNo 

** no negative numbers, consistent values across replicates 

If "no" is circled for any parameter, notify Lab Supervisor/ 

QA Group to determine appropriate action 

Written by BU on 2002/11 /29 

Revised by BS on 2017/07/04 

Nautilus Environmental (Calgary) File: Organism Wt~-Bench 
F138 



Warning Chart
Fathead minnow

Page 1 of 2
FM Ref. Tox

Test Method: 7 days Fathead minnow Survival and Growth Test (7 treatments plus a control)
HydroQual Test Method: WTR-ME-046

Reference: Biological Test Method: Test of Larval Growth and Survival Using Fathead
minnows. Environment Canada, EPS 1/RM/22, Second Edition, February 2011.

Test Organism: Test Design:
test species: Pimephales promelas test type: static renewal

culture source: Aquatox toxicant: sodium chloride
(Arkansas, USA) test vessel: polypropylene

temp of breeding aquaria: 23 - 26 oC cups, 11 x 9 cm
food type: newly-hatched brine volume of test vessel (ml): 500

shrimp nauplii test volume (ml): 250
frequency of feeding: daily depth of test solution: >3 cm

breeding colony mortality: <1% (last 7 days) replicates per treatment: 4 replicates
age of test organisms: <24 hours organisms per replicate: 10

condition prior to test initiation: normal feeding: twice daily
batch number: 20170728FMELS temperature (oC): 24-26

photoperiod: 16 hours light: 8 hours dark
light level (surface): 100-500 lux (full spectrum)

Control/Dilution Water:
source: dechlorinated City of Calgary tap water

spiked with 4 mg/L KCl
pH (units): 8.3

conductance (µS/cm): 404
dissolved oxygen (mg/L): 7.1

NH4
+ (mg/L): 0

hardness (mg CaCO3/L): 141
alkalinity (mg CaCO3/L): 120

total residual chlorine (mg/L): <0.01

Comments: none.

The test data and results are authorized and verified correct.

Senior Verifier



Warning Chart
Fathead minnow

Page 2 of 2
FM Ref. Tox

toxicant Sodium Chloride (NaCl)
started on 2017/08/01 ended on 2017/08/08

Result (7 d LC50): 3.75 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 3.69 upper 3.82

mean 3.81 sd 0.11 cv(%): 16.3
lower upper

warning limits (±2 sd) 3.60 4.03 (95% confidence limits)
control limits (±3 sd) 3.49 4.13 (99% confidence limits)

started on 2017/08/01 ended on 2017/08/08
Result (7 d IC25): 3.52 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 3.38 upper 3.62

mean 3.58 sd 0.13 cv(%): 19.3
lower upper

warning limits (±2 sd) 3.33 3.83 (95% confidence limits)
control limits (±3 sd) 3.20 3.96 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated

Mortality

Historical Values

Current Test 

Historical Values

Biomass
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CETIS Summary Report Report Date: 

Test Code: 

17 Oct-17 16:37 (p 1 of 4) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 10-2689-5567 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 28 Jul-17 Protocol: ASTM E1241-05 (2013) 

Ending Date: 29 Aug-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code 

Lab Control 

Cu Ctrl 10 ug/L 

Cu Ctrl 20 ug/L 

FR_UFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_:MC2 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Sample Code 

Lab Control 

Cu Ctrl 10 ug/L 

Cu Ctrl 20 ug/L 

FR_l.JFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Sample ID Sample Date Receive Date 

10-9377-7547 27 Jul-17 11 :45 27 Jul-17 11 :45 

17-8459-8912 28Jul-17 28 Jul-17 

16-3436-0172 28 Jul-17 28Jul-17 

01-4359-9130 25 Jul-1711:41 26 Jul-17 08:15 

19-8157-3983 25 Jul-1711:15 26 Jul-17 08:15 

07-1515-6148 25 Jul-17 08:30 26 Jul-17 08:15 

14-0070-1386 25 Jul-17 09:08 26 Jul-17 08:15 

03-2461-8737 25 Jul-17 09:26 26 Jul-17 08:15 

07-0766-8842 25 Jul-17 13:05 26 Jul-17 08:15 

06-8186-7156 25 Jul-17 09:08 26 Jul-17 08:15 

20-8575-7797 25 Jul-17 13:05 26 Jul-17 08:15 

Material Type Sample Source 

Water Sample Teck Coal 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Diluent: 

Brine: 

Age: 

Sample Age Client Name 

12h Teck Coal 

NA 

NA 

60h (15.9 °C) i/ 
61h (15 °C) / 

64h (14.2 °C) v' 

63h (16 °C) / 

63h (15 °C) ./ 

59h (18 °C) / 

63h 

59h 

Station Location 

Lab Control 

Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Cu) 

FR_UFR1_Q_03072017 _N 

GH_ER2_WS_2017-07-25_N 

CM_MC1_WS_20170725_N 

FR_FRCP1_0_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

FR_FRCP1_0_03072017_N (20 u 

CM_MC2_WS_20170725_N (20 u 

,, ftl:.IJ {:Q..i) G-\~_ {,12-1. o"-d. c1" _ ~u are. r~\er&\lt- s1.\e:> 

cA\\ ~'> t,r(~(>_(ffi(L 5\:\e) '?f'~ wl WAslL LIA._ 

Latitude 

Project 

Teck Coal 03 

Teck Coal 03 

Teck Coal 03 

Longitude 

.,. f(L __ f(2..LP1- ;__ (rv\_(Y\L'l sp1uJ vi QOM5IL (\A Cl) tNe/!.l l1S JOJ!-l)IL (_Vi 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: \W 



CETIS Summary Report 

Fathead Minnow 32-d Survival and Growth Test 

Hatched Rate Summary 

Sample Code 

Lab Control 

Cu Ctrl 10 ug/L 
Cu Ctrl 20 ug/L 

FR_UFR1 
GH_ER2 
CM_MC1 
FR_FRCP1 
GH_FR1 
CM_MC2 

· FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Length-mm Summary 

Sample Code 

Lab Control 

Cu Ctrl 10 ug/L 

Cu Ctrl 20 ug/L 
FR_UFR1 
GH_ER2 

CM_MC1 
FR_FRCP1 
GH_FR1 
CM_MC2 
FR_FRCP1 20 ug 
CM_MC2 (20 ug) 

Count 

4 
4 

4 

4 
4 
4 

4 

4 

4 
4 

4 

Count 

4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Mean Dry Biomass-mg Summary 

Sample Code Count 
Lab Control 4 
Cu Ctrl 10 ug/L 4 

Cu Ctrl 20 ug/L 4 
FR_UFR1 4 

GH_ER2 
CM_MC1 
FR_FRCP1 

GH_FR1 
CM_MC2 
FR_FRCP1 20 ug 
CM_MC2 (20 ug) 

Survival Rate Summary 

Sample Code 

Lab Control 

Cu Ctrl 10 ug/L 
Cu Ctrl 20 ug/L 
FR_UFR1 

GH_ER2 

CM_MC1 
FR_FRCP1 

GH_FR1 
CM_MC2 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

000-469-187-2 

4 

4 

4 

4 
4 

4 
4 

Count 

4 

4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

Mean 

0.9833 
0.9833' 

0.9333 
1 

0.9833 

Mean 

10.2 

9.852 

9.618 
8.257 

8.416 
8.118 

5.286 
8.887 
9.356 
9.895 
9.159 

Mean 

0.642 
0.4617 
0.47 

0.5993 

0.5998 
0.5873 
0.1592 

0.5443 
0.649 
0.4583 
0.5598 

Mean 

0.7833 

0.8 
0.8 

0.7833 

0.6667 

0.7333 
0.15 
0.7333 
0.5 

0.6667 

0.7667 

95% LCL 95% UCL Min 

1 1 

0.9303 

0.9303 

0.8108 

0.9303 

0.9333 
0.9333 

0.8667 
1 
0.9333 

95% LCL 95% UCL Min 

9.801 10.59 9.9 

9.72 

9.254 

7.454 
8.004 

7.526 
-4.602 
6.604 
7.505 
7.927 
8.559 

9.984 

9.982 

9.059 
8.828 

8.71 
15.17 

11. 17 
11.21 
11.86 
9.76 

9.75 

9.357 

7.833 
8.167 
7.643 

0 
7.833 
8.3 
9.25 
8.625 

95% LCL 95% UCL Min 

0.5674 0.7166 0.608 
0.4089 
0.2933 

0.5111 

0.3619 
0.4435 

0.5144 

0.6467 
0.6875 

0.8377 
0.7312 

-0.2071 0.5254 
0.1963 0.8923 
0.4257 0.8723 
0.1667 0.7499 
0.4406 0.6791 

0.4373 

0.3427 

0.5393 
0.3813 

0.4587 
0 
0.224 
0.4407 
0.2087 

0.4553 

95% LCL 95% UCL Min 
0.6499 0.9168 0.6667 

0.7134 0.8866 0.7333 
0.5127 
0.5043 

0.3312 

0.3979 
0 
0.2283 
0.233 
0.2336 

0.5141 

0.5005 
1 
0.767 

0.5333 
0.5333 

0.4 

0.4667 

0 
0.2667 
0.2667 
0.2667 

0.5333 

CETIS™ v1.8.7.16 

Report Date: 06 Nov-17 16:32 (p 2 of 4) 

170737a I 07-5325-2191 Test Code: 

Max 

Max 

10.42 

9.923 

9.846 

8.875 
8.778 

8.429 
12 
11 
11 
11.75 
9.462 

Max 
0.7113 

0.5107 
0.582 

0.6667 

0.72 
0.6533 
0.488 
0.716 
0.7387 
0.65 
0.6247 

Max 

0.8667 

0.8667 
0.9333 

0.9333 

0.8667 

0.9333 
0.4667 
0.9333 
0.6667 

0.8667 
0.8667 

Nautilus Environmental 

Std Err 

0 
0 
0.01667 

0.01667 

0 
0 

Std Dev 

0 
0 
0.03333 

0.03333 

0 
0 

CV% 

0.0% 
0.0% 

3.39% 

3.39% 
0.0% 

0.0% 

0.03849 0.07698 8.25% 
0 0 0.0% 

0.01667 0.03333 3.39% 

0 
0 

Std Err 

0.124 

0.04161 

0.1143 

0.2522 
0.1294 
0.1861 

3.107 
0.7175 
0.5817 
0.6184 
0.1888 

Std Err 
0.02343 

0.01658 
0.05551 

0.02772 
0.07476 

0.0452 

0 
0 

0.0% 

0.0% 

Std Dev CV% 

0.248 2.43% 
0.08323 0.84% 

0.2287 2.38% 
0.5044 6.11 % 

0.2588 
0.3723 

6.214 
1.435 
1.163 
1.237 
0.3776 

Std Dev 
0.04687 

0.03315 
0.111 

0.05543 

0.1495 
0.0904 

3.08% 

4.59% 

117.6% 
16.15% 
12.43% 
12.5% 
4.12% 

CV% 

7.3% 
7.18% 

23.62% 

9.25% 
24.93% 

15.39% 

%Effect 

0.0% 

0.0% 
1.67% 

1.67% 

0.0% 

0.0% 
6.67% 
0.0% 
1.67% 

0.0% 
0.0% 

%Effect 

0.0% 

3.38% 
5.67% 

19.02% 
17.46% 

20.38% 
48.16% 
12.84% 
8.24% 
2.95% 
10.17% 

%Effect 

0.0% 
28.09% 

26.79% 

6.65% 
6.57% 
8.52% 

0.1151 0.2302 144.6% 75.21% 

0.1094 0.2187 40.18% 15.21% 
0.07016 0.1403 21.62% -1.09% 
0.09163 0.1833 39.98% 28.61% 
0.03747 0.07494 13.39% 12.8% 

Std Err 

0.04194 

0.02722 
0.09027 

0.08767 

0.1054 
0.1054 

0.1101 
0.1587 
0.08389 

Std Dev 

0.08389 

0.05443 
0.1805 

0.1753 

0.2108 

0.2108 
0.2203 
0.3174 
0.1678 

0.1361 0.2722 

0.07935 0.1587 

CV% 

10.71% 

6.8% 
22.57% 

22.38% 

31.62% 

28.75% 
146.8% 

43.28% 
33.55% 

%Effect 

0.0% 
-2.13% 

-2.13% 

0.0% 
14.89% 

6.38% 
80.85% 

6.38% 
36.17% 

40.82% 14.89% 
20.7% 2.13% 

Analyst: F}ffMJV QA: 



CETIS Summary Report Report Date: 06 Nov-17 16:32 (p 3 of 4) 

Test Code: 170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Lab Control 1 1 1 

Cu Ctrl 10 ug/L 

Cu Ctrl 20 ug/L 0.9333 

FR_UFR1 0.9333 

GH_ER2 

CM_MC1 

FR_FRCP1 0.8667 0.8667 

GH_FR1 1 

CM_MC2 0.9333 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 10.42 10.08 9.9 10.38 

Cu Ctrl 10 ug/L 9.923 9.818 9.917 9.75 

Cu Ctrl 20 ug/L 9.846 9.5 9.769 9.357 

FR_UFR1 8.462 7.857 8.875 7.833 
GH_ER2 8.167 8.333 8.385 8.778 

CM_MC1 8 7.643 8.4 8.429 
FR_FRCP1 0 0 9.143 12 

GH_FR1 11 8.5 8.214 7.833 
CM_MC2 11 8.875 9.25 8.3 

FR_FRCP1 20 ug 9.308 9.273 9.25 11.75 

CM_MC2 (20 ug) 9.385 9.462 9.167 8.625 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 0.608 0.6233 0.6253 0.7113 
Cu Ctrl 10 ug/L 0.5107 0.4487 0.45 0.4373 
Cu Ctrl 20 ug/L 0.582 0.3427 0.414 0.5413 
FR_UFR1 0.6667 0.5393 0.6187 0.5727 

GH_ER2 0.654 0.3813 0.72 0.644 

CM_MC1 0.6533 0.59 0.6473 0.4587 

FR_FRCP1 0 0 0.488 0.1487 

GH_FR1 0.224 0.716 0.632 0.6053 

CM_MC2 0.4407 0.7253 0.7387 0.6913 

FR_FRCP1 20 ug 0.4887 0.486 0.65 0.2087 

CM_MC2 (20 ug) 0.558 0.6013 0.6247 0.4553 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 0.8 0.8 0.6667 0.8667 

Cu Ctrl 10 ug/L 0.8667 0.7333 0.8 0.8 

Cu Ctrl 20 ug/L 0.8667 0.5333 0.8667 0.9333 

FR_UFR1 0.8667 0.9333 0.5333 0.8 
GH_ER2 0.8 0.4 0.8667 0.6 
CM_MC1 0.8667 0.9333 0.6667 0.4667 

FR_FRCP1 0 0 0.4667 0.1333 

GH_FR1 0.2667 0.9333 0.9333 0.8 

CM_MC2 0.2667 0.5333 0.5333 0.6667 

FR_FRCP1 20 ug 0.8667 0.7333 0.8 0.2667 

CM_MC2 (20 ug) 0.8667 0.8667 0.8 0.5333 

j 611__ 
000-469-187-2 CETIS™ v1.8.7.16 Analyst:~ QA: rt~ .0 (It 



CETIS Summary Report Report Date: 06 Nov-17 16:32 (p 4 of 4) 

Test Code: 170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 15/15 15/15 15/15 15/15 

Cu Ctrl 10 ug/L 15/15 15/15 15/15 15/15 

Cu Ctrl 20 ug/L 15/15 15/15 14/15 15/15 

FR_UFR1 14/15 15/15 15/15 15/15 

GH_ER2 15/15 15/15 15/15 15/15 

CM_MC1 15/15 15/15 15/15 15/15 

FR_FRCP1 15/15 15/15 13/15 13/15 

GH_FR1 15/15 15/15 15/15 15/15 

CM_MC2 15/15 15/15 14/15 15/15 

FR_FRCP1 20 ug 15/15 15/15 15/15 15/15 

CM_MC2 (20 ug) 15/15 15/15 15/15 15/15 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Lab Control 12/15 12/15 10/15 13/15 

Cu Ctrl 10 ug/L 13/15 11/15 12/15 12/15 

Cu Ctrl 20 ug/L 13/15 8/15 13/15 14/15 

FR_UFR1 13/15 14/15 8/15 12/15 

GH_ER2 12/15 6/15 13/15 9/15 

CM_MC1 13/15 14/15 10/15 7/15 
FR_FRCP1 0/15 0/15 7/15 2/15 

GH_FR1 4/15 14/15 14/15 12/15 

CM_MC2 4/15 8/15 8/15 10/15 

FR_FRCP1 20 ug 13/15 11/15 12/15 4/15 

CM_MC2 (20 ug) 13/15 13/15 12/15 8/15 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: 1Jfif1 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 06-3655-7218 Endpoint: Hatched Rate 

Report Date: 

Test Code: 

17 Oct-17 16:41 (p 1 of 2) 

170737a J 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 17 Oct-17 15:55 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code 

Cu Ctrl 10 ug/L 

FR_UFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Sample ID 

17-8459-8912 

01-4359-9130 

19-8157-3983 

07-1515-6148 

14-0070-1386 

03-2461-8737 

07-0766-8842 

Sample Date 

28 Jul-17 

25 Jul-17 11:41 

25 Jul-1711:15 

25 Jul-17 08:30 

25 Jul-17 09:08 

25 Jul-17 09:26 

25 Jul-17 13:05 

Material Type Sample Source 

Receive Date 

28Jul-17 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

Cu Ctrl 10 ug/L 

FR_UFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) 

Water Sample Teck Coal 

Water Sample Teck Coal · 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials Seed 
Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample Test Stat P-Value P-Type 
Cu Ctrl 10 ug/L FR_UFR1 0.5 1.0000 Exact 
Cu Ctrl 10 ug/L GH_ER2 1 1.0000 Exact 
Cu Ctrl 10 ug/L CM_MC1 1.0000 Exact 
Cu Ctrl 10 ug/L FR_FRCP1 0.05936 0.3562 Exact 
Cu Ctrl 10 ug/L GH_FR1 1.0000 Exact 
Cu Ctrl 10 ug/L CM_MC2 0.5 1.0000 Exact 

Data Summary 

Sample Code NR R NR+R Prop NR 
Cu Ctrl 10 ug/LNegative Contr 60 0 60 1 / 
FR_UFR1 59 1 60 0.9833,/ 
GH_ER2 60 0 60 1 ,/ 

CM_MC1 60 0 60 1 v' 

FR_FRCP1 56 4 60 0.9333 ii 
GH_FR1 60 0 60 1/ 
CM_MC2 59 60 0.9833 •• / 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Cu Ctrl 10 ug/L 1 1 1 1 
FR_UFR1 0.9333 1 
GH_ER2 

CM_MC1 

FR_FRCP1 0.8667 0.8667 
GH_FR1 

CM_MC2 0.9333 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

60h (15.9 °C) 

61h (15 °C) 

64h (14.2 °C} 

63h (16 °C) 

63h (15 °C) 

59h (18 °C) 

Station Location 

Lab Control (10 ug/L Cu) 

FR_UFR1_Q_03072017_N 

GH_ER2_WS_2017-07-25_N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0 0.0% 

0.01667 1.67% 

0 0.0% 

0 0.0% 

0.06667 6.67% 

0 0.0% 

0.01667 1.67% 

Project 

Teck Coal 03 

Teck Coal 03 

Longitude 

000-469-187 -2 CETIS™ v1.8.7.16 Analyst: Vvf :lCvfL 
QA: - 1. ' 1/ .,,..... 
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CETIS Analytical Report Report Date: 

Test Code: 

17 Oct-17 16:41 (p 2 of 2) 

170737a J 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 06-3655-7218 Endpoint: 
Analyzed: 17 Oct-17 15:55 Analysis: 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 
Cu Ctrl 10 ug/L 15/15 15/15 

FR_UFR1 14/15 15/15 

GH_ER2 15/15 15/15 

CM_MC1 15/15 15/15 

FR_FRCP1 15/15 15/15 

GH_FR1 15/15 15/15 

CM_MC2 15/15 15/15 

Graphics 

$ 

~I 

000-469-187-2 

Hatched Rate 

STP 2x2 Contingency Tables 

Rep 3 Rep4 

15/15 15/15 

15/15 15/15 

15/15 15/15 

15/15 15/15 

13/15 13/15 

15/15 15/15 

14/15 15/15 

" ~' 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 21-1494-3948 Endpoint: Survival Rate 

Report Date: 

Test Code: 

17 Oct-17 16:45 (p 1 of 2) 

170737a J 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 17 Oct-17 15:58 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code 

Cu Ctrl 10 ug/L 

FR_UFR1 

GH_ER2 

CM_.:MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Cu Ctrl 10 ug/L 

FR_UFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Data Transform 

Untransformed 

Sample ID 

17-8459-8912 

01-4359-9130 

19-8157-3983 

07-1515-6148 

14-0070-1386 

03-2461-8737 

07-0766-8842 

Sample Date 

28Jul-17 

25 Jul-17 11:41 

25 Jul-1711:15 

25 Jul-17 08:30 

25 Jul-17 09:08 

25 Jul-17 09:26 

25 Jul-17 13:05 

Material Type Sample Source 

Receive Date 

28Jul-17 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

26 Jul-17 08:15 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Zeta Alt Hyp Trials Seed 

C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs sample Test Stat P-Value P-Type 
Cu Ctrl 10 ug/L FR_UFR1 0.5 0.5000 Exact 
Cu Ctrl 10 ug/L GH_ER2 0.07392 0.2957 Exact 
Cu Ctrl 10 ug/L CM_MC1 0.2589 0.7767 Exact 
Cu Ctrl 10 ug/L FR_FRCP1 0 <0.0001 Exact 
Cu Ctrl 10 ug/L GH_FR1 0.2589 0.7767 Exact 
Cu Ctrl 10 ug/L CM_MC2 0.0005091 0.0025 Exact 

Data Summary 

Sample Code NR R NR+ R Prop NR 
Cu Ctrl 10 ug/LNegative Contr 48 12 60 0.8 
FR_UFR1 47 13 60 0.7833 
GH_ER2 40 20 60 0.6667 
CM_MC1 44 16 60 0.7333 
FR_FRCP1 9 51 60 0.15 
GH_FR1 44 16 60 0.7333 
CM_MC2 30 30 60 0.5 

Survival Rate Detail 

Sample Code Rep 1 /Rep 2 
( 

Rep 3 Rep4 
Cu Ctrl 10 ug/L 0.8667 7 0.73337 0.8 >/' 0.8 ,/ 
FR_UFR1 0.8667 ./ 0.9333 ./ 0.5333 v 0.8 ./ 
GH_ER2 0.8 ,/ 0.4 ,/ 0.8667 •./ 0.6 ./ 
CM_MC1 0.8667 ,/ 0.9333/ 0.6667.....- 0.4667 ./ 
FR_FRCP1 0 0 0.4667 ./ 0.1333 / 
GH_FR1 0.2667 / 0.9333 / 0.9333 ./ 0.8 ./ 
CM_MC2 0.2667 v 0.5333 v 0.5333 :/ 0.6667 / 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

60h (15.9 °C) 

61h (15 °C) 

64h (14.2 °C) 

63h (16 °C) 

63h (15 °C) 

59h (18 °C) 

Station Location 

Lab Control (10 ug/L Cu) 

FR_ U FR 1_Q_03072017 _N 

GH_ER2_ WS_2017-07-25_N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Significant Effect 

Non-Significant Effect 

Significant Effect 

Prop R %Effect 

0.2 0.0% 

0.2167 2.08% 

0.3333 16.67% 
0.2667 8.33% 
0.85 81.25% 
0.2667 8.33% 

0.5 37.5% 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: vuf/ 



CETIS Analytical Report Report Date: 

Test Code: 

17 Oct-17 16:46 (p 2 of 2) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 21-1494-3948 

Analyzed: 17 Oct-17 15:58 

Survival Rate Binomials 

Sample Code Rep 1 
Cu Ctrl 10 ug/L 13/15 

FR_UFR1 13/15 

GH_ER2 12/15 

CM_MC1 13/15 

FR_FRCP1 0/15 

GH_FR1 4/15 

CM_MC2 4/15 

Graphics 

B 

000-469-187-2 

Endpoint: 
Analysis: 

Rep 2 

11/15 

14/15 

6/15 

14/15 

0/15 

14/15 

8/15 

~I 

Survival Rate 

STP 2x2 Contingency Tables 

Rep 3 Rep4 

12/15 12/15 

8/15 12/15 

13/15 9/15 

10/15 7/15 

7/15 2/15 

14/15 12/15 

8/15 10/15 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst:-W__ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-6295-6721 Endpoint: Mean Dry Biomass-mg 

Report Date: 

Test Code: 

06 Nov-17 15:20 (p 9 of 10) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 06 Nov-17 15:19 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 

Duration: 

Sample Code 

Cu Ctrl 10 ug/L 

FR_UFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

29 Aug-17 

32d Oh 

Sample ID 

17-8459-8912 

01-4359-9130 

19-8157-3983 

07-1515-6148 

14-0070-1386 

03-2461-8737 

07-0766-8842 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

28 Jul-17 28 Jul-17 

25 Jul-17 11 :41 26 Jul-17 08:15 

25 Jul-1711:15 26 Jul-17 08:15 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Code Material Type Sample Source 

Cu Ctrl 10 ug/L 

FR_UFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C>T NA NA 

Dunnett Multiple Comparison Test 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

60h (15.9 °C) 

61 h (15 °C) 

64h (14.2 °C) 

63h (16 °C) 

63h (15 °C) 

59h (18 °c) 

Station Location 

Lab Control (10 ug/L Cu) 

FR_UFR1_Q_03072017 _N 

GH_ER2_WS_2017-07-25_N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Latitude 

PMSD Test Result 

55.8% 

Sample Code VS Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Cu Ctrl 10 ug/L FR_UFR1 -1.308 2.448 
GH_ER2 -1.312 2.448 
CM_MC1 -1.194 2.448 
FR_FRCP1 2.873 2.448 
GH_FR1 -0.7852 2.448 
CM_MC2 -1.779 2.448 

ANOVA Table 

Source Sum Squares Mean Square 

Between 0.6712636 0.1118773 
Error 0.4655628 0.02216966 
Total 1.136826 

Distributional Tests 

Attribute Test Test Stat 
Variances Bartlett Equality of Variance 11.84 
Distribution Shapiro-Wilk W Normality 

Mean Dry Biomass-mg Summary 

Sample Code Count 

Cu Ctrl 10 ug/L 4 

FR_UFR1 4 

GH_ER2 4 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

4 
4 
4 
4 

Mean 

0.4617 

0.5993 

0.5998 

0.5873 

0.1592 

0.5443 

0.649 

0.9396 

95% LCL 

0.4089 

0.5111 

0.3619 

0.4435 

-0.2071 

0.1963 

0.4257 

0.258 6 0.9949 CDF Non-Significant Effect 

0.258 6 0.9950 CDF Non-Significant Effect 

0.258 6 0.9928 CDF Non-Significant Effect 

0.258 6 0.0210 CDF Significant Effect 

0.258 6 0.9768 CDF Non-Significant Effect 

0.258 6 0.9989 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

6 5.046 0.0024 Significant Effect 

21 

27 

Critical P-Value Decisioil(a:1 %) 

16.81 0.0656 Equal Variances 

0.8975 0.1081 Normal Distribution 

95% UCL Median Min Max Std Err 

0.5144 0.4493 0.4373 0.5107 0.01658 

0.6875 0.5957 0.5393 0.6667 0.02772 

0.8377 0.649 0.3813 0.72 0.07476 

0.7312 0.6187 0.4587 0.6533 0.0452 

0.5254 0.07433 0 0.488 0.1151 

0.8923 0.6187 0.224 0.716 0.1094 

0.8723 0.7083 0.4407 0.7387 0.07016 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

CV% %Effect 

7.18% 0.0% 

9.25% -29.82% 

24.93% -29.93% 

15.39% -27.22% 

144.6% 65.52% 

40.18% -17.91% 

21.62% -40.58% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: -9'»ITT Jm; QA:. G er 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-6295-6721 Endpoint: Mean Dry Biomass-mg 

Analyzed: 06 Nov-17 15:19 Analysis: Parametric-Control vs Treatments 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Cu Ctrl 10 ug/L 0.5107 0.4487 0.45 0.4373 

FR_UFR1 0.6667 0.5393 0.6187 0.5727 

GH_ER2 0.654 0.3813 0.72 0.644 

CM_MC1 0.6533 0.59 0.6473 0.4587 

FR_FRCP1 0 0 0.488 0.1487 

GH_FR1 0.224 0.716 0.632 0.6053 

CM_MC2 0.4407 0.7253 0.7387 0.6913 

Graphics 

'" 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

06 Nov-17 15:20 (p 10 of 10) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

R11nklts 

Analyst: f]J'lYTJ Jc~ 
QA:~do// ~ 



CETIS Analytical Report Report Date: 

Test Code: 

17 Oct-17 16:43 (p 1 of 2) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Sample Code 

Cu Ctrl 10 ug/L 

FR_UFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

21-1902-6602 

17 Oct-17 15:57 

10-2689-5567 

28 Jul-17 

29 Aug-17 

32d Oh 

Sample ID 

17-8459-8912 

01-4359-9130 

19-8157-3983 

07-1515-6148 

14-0070-1386 

03-2461-8737 

07-0766-8842 

Endpoint: Length-mm 

Analysis: Nonparametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

28Jul-17 28 Jul-17 NA 

25 Jul-1711:41 26 Jul-17 08:15 60h (15.9 °C) 

25 Jul-1711:15 26 Jul-17 08:15 61h (15 °C) 

25 Jul-17 08:30 26 Jul-17 08:15 64h (14.2 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Teck Coal Q3 

Teck Coal Q3 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Cu Ctrl 10 ug/L 

FR_UFR1 

GH_ER2 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM....:MC2 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) Lab Control (10 ug/L Cu) 

FR_UFR1_Q_03072017 _N 

GH_ER2_ WS_2017-07-25_N 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed NA C>T NA NA 

Nemenyi-Damico-Wolfe Test 

Sample Code VS Sample Code Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 
Cu Ctrl 10 ug/L FR_UFR1 50 49.8 3 0.0489 Asymp Significant Effect 

GH_ER2 46 49.8 3 0.0749 Asymp Non-Significant Effect 
CM_MC1 57 49.8 3 0.0212 Asymp Significant Effect 
FR_FRCP1 -2 61 3 0.8868 Asymp Non-Significant Effect 
GH_FR1 38 49.8 3 0.1572 Asymp Non-Significant Effect 
CM_MC2 18 49.8 3 0.5398 Asymp Non-Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 
Treatment Effect Fligner-Wolfe 329 0.0104 Significant Overall Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 15.02297 2.503828 6 3.026 0.0300 Significant Effect 
Error 15.71985 0.8273603 19 
Total 30.74281 25 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 21.47 16.81 0.0015 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9152 0.8912 0.0347 Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: '{if QA: 
<!~ 
IJ.rJu- {/ 11--



CETIS· Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 21-1902-6602 Endpoint: Length-mm 
Analyzed: 17 Oct-17 15:57 Analysis: Nonparametric-Control vs Treatments 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

Cu Ctrl 10 ug/L 4 9.852 / 9.72 9.984 9.867 
FR_UFR1 4 8.257 .I 7.454 9.059 8.159 
GH_ER2 4 8.416 ,/ 8.004 8.827 8.359 
CM_MC1 4 8.118 / 7.526 8.71 8.2 
FR_FRCP1 2 10.571/ -7.58 28.72 10.57 
GH_FR1 4 8.887/ 6.604 11.17 8.357 
CM_MC2 4 9.356 ./ 7.505 11.21 9.063 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Cu Ctr! 10 ug/L 9.923 9.818 9.917 9.75 
FR_UFR1 8.462 7.857 8.875 7.833 

GH....,ER2 8.167 8.333 8.385 8.778 
CM_MC1 8 7.643 8.4 8.429 
FR_FRCP1 9.143 12 
GH_FR1 11 8.5 8.214 7.833 
CM_MC2 11 8.875 9.25 8.3 

Graphics 

'" 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

9.75 9.923 

7.833 8.875 

8.167 8.778 

7.643 8.429 

9.143 12 

7.833 11 

8.3 11 

17 Oct-17 16:43 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Std Err 

0.04162 

0.2522 

0.1294 

0.1861 

1.429 

0.7175 

0.5817 

"'"'"' "' 

CV% 

0.84% 

6.11% 

3.08% 

4.59% 

19.11% 

16.15% 

12.43% 

%Effect 

0.0% 

16.19% 

14.58% 

17.6% 

-7.3% 

9.8% 

5.03% 

1)0 ------------------------------------------------- --•• -'-~--------------------------------------
$ ,e 

R.11nklts 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-5413-3350 Endpoint: Hatched Rate 

Report Date: 

Test Code: 

18 Oct-17 14:33 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 18 Oct-17 14:32 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-2689-5567 Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 01-4359-9130. 

FR_FRCP1 14-0070-1386 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM~MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample 
FR_UFR1 
FR_UFR1 
FR_UFR1 

vs Sample 

FR_FRCP1 
GH_FR1 
CM_MC2 

Data Summary 

Sample Code NR 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM__:MC2 

Negative Contr 59 

56 
60 
59 

Hatched Rate Detail 

Sample Code Rep 1 
FR_UFR1 0.9333 
FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Binomials 

Sample Code Rep 1 
FR_UFR1 14/15 
FR_FRCP1 15/15 

GH_FR1 15/15 
CM_MC2 15/15 

Sample Date Receive Date 

25 Jul-17 11:41 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

0.1822 0.5465 Exact 
1 1.0000 Exact 
0.7521 1.0000 Exact 

R NR+R Prop NR 

60 0.9833 
4 60 0.9333 
0 60 1 

60 0.9833 

Rep 2 Rep3 Rep4 

1 1 1 

0.8667 0.8667 

1 

0.9333 

Rep2 Rep 3 Rep4 
15/15 15/15 15/15 

15/15 13/15 13/15 

15/15 15/15 15/15 

15/15 14/15 15/15 

Diluent: 

Brine: 

Age: 

Sample Age Client Name Project 

60h (15.9 °C) Teck Coal Teck Coal 03 

63h (16 °C) 

63h (15 °C) Teck Coal 03 

59h (18 °C) 

Station Location Latitude Longitude 

FR_UFR1_0_03072017 _N 

FR_FRCP1_0_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Test Result 

Decision(a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R %Effect 

0.01667 0.0% 
0.06667 5.09% 

0 -1.7% 
0.01667 0.0% 

000-469-187-2 CETIS™ v1.8.7.16 
\(; () 

Analyst:~ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-5413-3350 Endpoint: Hatched Rate 
Analyzed: 18 Oct-17 14:32 Analysis: STP 2x2 Contingency Tables 

Graphics 

FR_UFR1 AU'RCPl GH_FRl CM_MC2 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

18 Oct-17 14:33 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 11-4610-3775 Endpoint: Survival Rate 

Report Date: 

Test Code: 

18 Oct-17 14:34 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 18 Oct-17 14:32 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 01-4359-9130 

FR_FRCP1 14-0070-1386 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM~MC2 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

FR_UFR1 

FR_UFR1 

FR_UFR1 

Data Summary 

Sample Code 

FR_FRCP1 

GH_FR1 

CM_MC2 

NR 
FR_UFR1 

FR_FRCP1 
Negative Contr 47 

9 
GH_FR1 

CM-'MC2 

Survival Rate Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

44 

30 

Rep 1 
0.8667 ,/ 

0 

0.2667 ,/ 

Sample Date Receive Date 

25 Jul-1711:41 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

0 <0.0001 Exact 

0.3351 0.3351 Exact 

0.001068 0.0021 Exact 

R NR+ R Prop NR 
13 60 0.7833 

51 60 0.15 

16 60 0.7333 

30 60 0.5 

Rep 2 Rep3 Rep4 

0.9333.7 0.5333 / 0.8 v 
0 0.4667 ,/ 0.1333 ./ 

0.9333 ,/ 0.9333 / 0.8 / 
CM_MC2 0.2667 / 0.5333 ./ 0.5333 ;/ 0.6667/ 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 13/15 14/15 8/15 12/15 
FR_FRCP1 0/15 0/15 7/15 2/15 
GH_FR1 4/15 14/15 14/15 12/15 
CM_MC2 4/15 8/15 8/15 10/15 

Brine: 

Age: 

Sample Age Client Name 

60h (15.9 °C) Teck Coal 

63h (16 °C) 

63h (15 °C) 

59h (18 °C) 

Station Location Latitude 

FR_UFR1_Q_03072017 _N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Test Result 

Decision(a:5%) 

Significant Effect 

Non-Significant Effect 

Significant Effect 

Prop R %Effect 

0.2167 0.0% 

0.85 80.85% 

0.2667 6.38% 

0.5 36.17% 

-----.. ..... 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: wV QA: 

j{;tc 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 11-4610-3775 Endpoint: Survival Rate 
Analyzed: 18 Oct-17 14:32 Analysis: STP 2x2 Contingency Tables 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

18 Oct-17 14:34 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Analyst:~ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 07-0123-1124 Endpoint: Mean Dry Biomass-mg 

Report Date: 

Test Code: 

06 Nov-17 15:20 (p 1 of 10) 

170737a J 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 06 Nov-17 14:59 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

FR_UFR1 01-4359-9130 25 Jul-17 11:41 26 Jul-17 08:15 60h (15.9 °C) Teck Coal 

FR_FRCP1 14-0070-1386 25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

GH_FR1 03-2461-8737 25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

CM_MC2 07-0766-8842 25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03072017 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03072017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-07-25_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170725_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 47.4% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
FR_UFR1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

0.5984808 

0.3706816 

0.9691624 

Test 

3.542 2.287 

0.4426 2.287 
-0.3996 2.287 

Mean Square 

0.1994936 

0.03089013 

Test Stat 
Variances Bartlett Equality of Variance 4.694 
Distribution Shapiro-Wilk W Normality 0.9639 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 4 0.5993 0.5111 
FR_FRCP1 4 0.1592 -0.2071 
GH_FR1 4 0.5443 0.1963 
CM_MC2 4 0.649 0.4257 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 0.6667 0.5393 0.6187 
FR_FRCP1 0 0 0.488 

GH_FR1 0.224 0.716 0.632 
CM_MC2 0.4407 0.7253 0.7387 

0.284 6 0.0053 CDF Significant Effect 

0.284 6 0.5710 CDF Non-Significant Effect 

0.284 6 0.8685 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

3 6.458 0.0075 Significant Effect 

12 
15 

Critical P-Value Decision(a:1%) 

11.34 0.1957 Equal Variances 

0.8408 0.7321 Normal Distribution 

95% UCL Median Min Max Std Err 

0.6875 0.5957 0.5393 0.6667 0.02772 

0.5254 d.07433 0 0.488 0.1151 

0.8923 0.6187 0.224 0.716 0.1094 

0.8723 0.7083 0.4407 0.7387 0.07016 

Rep4 

0.5727 

0.1487 

0.6053 

0.6913 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

CV% %Effect 

9.25% 0.0% 

144.6% 73.44% 

40.18% 9.18% 

21.62% -8.29% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: fml'i'J 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 07-0123-1124 Endpoint: Mean Dry Biomass-mg 
Analyzed: 06 Nov-17 14:59 Analysis: Parametric-Control vs Treatments 

Graphics 

o.1s 

Report Date: 

Test Code: 

06 Nov-17 15:20 (p 2 of 10) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-7238-3972 Endpoint: Length-mm 

Report Date: 

Test Code: 

18 Oct-17 14:34 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

Analyzed: 18 Oct-1714:32 Analysis: Parametric-Control vs Treatments 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

FR_UFR1 01-4359-9130 25 Jul-1711:41 26 Jul-17 08:15 60h (15.9 °C) Teck Coal 

FR_FRCP1 14-0070-1386 25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

GH_FR1 03-2461-8737 25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

CM_MC2 07-0766-8842 25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03072017 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03072017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-07-25_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170725_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 24.8% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

FR_UFR1 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

FR_FRCP1 
GH_FR1 
CM_MC2 

-2.176 
-0.7256 
-1.266 

2.356 
2.356 
2.356 

Sum Squares Mean Square 
7.614021 
15.08253 
22.69655 

Test 

2.538007 
1.508253 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

3.084 
0.911 

Length-mm Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 4 8.257 7.454 
FR_FRCP1 2 10.57 -7.58 
GH_FR1 4 8.887 6.604 
CM_MC2 4 9.356 7.505 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 8.462 7.857 8.875 
FR_FRCP1 9.143 12 
GH_FR1 11 8.5 8.214 
CM_MC2 11 8.875 9.25 

2.506 
2.046 
2.046 

OF 

3 
10 
13 

4 
6 
6 

Critical 

11.34 
0.8239 

95% UCL 

9.059 
28.72 
11.17 
11.21 

Rep4 

7.833 

7.833 

8.3 

0.9978 
0.9375 
0.9812 

F Stat 

1.683 

P-Value 

0.3789 
0.1628 

Median 

8.159 
10.57 
8.357 
9.063 

CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.2332 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Min Max Std Err 

7.833 8.875 0.2522 
9.143 12 1.429 
7.833 11 0.7175 
8.3 11 0.5817 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

CV% %Effect 

6.11% 0.0% 
19.11% -28.03% 
16.15% -7.63% 
12.43% -13.32% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: UV UCJ1vL 
QA: I q J "' t\.U OiJ· L I 4' 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-7238-3972 Endpoint: Length-mm 
Analyzed: 18 Oct-1714:32 Analysis: Parametric-Control vs Treatments 

Graphics 
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Report Date: 

Test Code: 

18 Oct-17 14:34 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

18 Oct-17 14:33 (p 1 of 2) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 00-8740-1214 

Analyzed: 18 Oct-17 14:32 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Sample Code Sample ID 

GH_ER2 19-8157-3983 

FR_FRCP1 14-0070-1386 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample 

GH_ER2 

GH_ER2 

GH_ER2 

vs Sample 

FR_FRCP1 

GH_FR1 

CM_MC2 

Data Summary 

Sample Code 

GH_ER2 Receiving Wate 
FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Detail 

NR 

60 

56 

60 
59 

Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive D.ate Sample Age Client Name 

25 Jul-1711:15 26 Jul-17 08:15 61h (15 °C) Teck Coal 

25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

Sample Source Station Location Latitude 

Teck Coal GH_ER2_ WS_2017-07-25_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

0.05936 0.1781 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 

0 60 1 0 0.0% 
4 60 0.9333 0.06667 6.67% 
0 60 0 0.0% 

60 0.9833 0.01667 1.67% 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
GH_ER2 1 1 1 1 
FR_FRCP1 1 0.8667 0.8667 
GH_FR1 

CM_MC2 0.9333 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
GH_ER2 15/15 15/15 15/15 15/15 
FR_FRCP1 15/15 15/15 13/15 13/15 
GH_FR1 15/15 15/15 15/15 15/15 
CM_MC2 15/15 15/15 14/15 15/15 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: fV 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 00-8740-1214 Endpoint: Hatched Rate 
Analyzed: 18 Oct-17 14:32 Analysis: STP 2x2 Contingency Tables 

Graphics 

1.0 

'·' 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

18 Oct-17 14:33 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-9674-0301 Endpoint: Survival Rate 

Report Date: 

Test Code: 

18 Oct-17 14:35 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 18 Oct-17 14:32 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-2689-5567 Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

GH_ER2 19-8157-3983 

FR_FRCP1 14-0070-1386 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

GH_ER2 

GH_ER2 

GH_ER2 

Data Summary 

Sample Code 

FR_FRCP1 

GH_FR1 

CM_MC2 

NR 
GH_ER2 

FR_FRCP1 
Receiving Wale 40 

9 
GH_FR1 
CM_MC2 

Survival Rate Detail 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_FR1 

CM_MC2 

44 

30 

Rep 1 

0.8 

0 

0.2667 

0.2667 

Rep 1 

12/15 

0/15 

4/15 

4/15 

Sample Date Receive Date 

25 Jul-1711:15 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

0 <0.0001 Exact 
1.0000 Exact 

0.04759 0.0952 Exact 

R NR+ R Prop NR 

20 60 0.6667 
51 60 0.15 
16 60 0.7333 
30 60 0.5 

Rep 2 Rep3 Rep4 

0.4 0.8667 0.6 

0 0.4667 0.1333 

0.9333 0.9333 0.8 

0.5333 0.5333 0.6667 

Rep 2 Rep 3 Rep4 

6/15 13/15 9/15 

0/15 7/15 2/15 

14/15 14/15 12/15 

8/15 8/15 10/15 

Diluent: 

Brine: 

Age: 

Sample Age Client Name Project 

61h(15°C) Teck Coal Teck Coal Q3 

63h (16 °C) 

63h (15 °C) Teck Coal Q3 

59h (18 °C) 

Station Location Latitude Longitude 

GH_ER2_WS_2017-07-25_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Test Result 

Decision(a:5%) 

Significant Effect 
Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.3333 0.0% 

0.85 77.5% 

0.2667 -10.0% 

0.5 25.0% 

v 1110 000-469-187-2 CETIS™ v1.8.7.16 Analyst:~ 
1.16lt 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-9674-0301 Endpoint: Survival Rate 
Analyzed: 18 Oct-17 14:32 Analysis: STP 2x2 Contingency Tables 

Graphics 

GH_ER2 AVRCPl GH_FRJ 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

18 Oct-17 14:35 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst:M_ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

06 Nov-17 15:20 (p 3 of 10) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-0882-3627 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7 

Analyzed: 06 Nov-17 15:00 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

GH_ER2 19-8157-3983 25 Jul-1711:15 26 Jul-17 08:15 61h (15 °C) Teck Coal 

FR_FRCP1 14-0070-1386 25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

GH_FR1 03-2461-8737 25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

CM_MC2 07-0766-8842 25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2017-07-25_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP 1_0_ 03072017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-07-25_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170725_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 51.0% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
GH_ER2 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 
CM_MC2 

Sum Squares 

0.5989248 
0.4285283 

1.027453 

Test 

3.298 2.287 

0.4153 2.287 
-0.3679 2.287 

Mean Square 

0.1996416 
0.03571069 

Test Stat 

Variances Bartlett Equality of Variance 0.9941 
Distribution Shapiro-Wilk W Normality 0.9362 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 

GH_ER2 4 0.5998 0.3619 
FR_FRCP1 4 0.1592 -0.2071 
GH_FR1 4 0.5443 0.1963 
CM_MC2 4 0.649 0.4257 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 

GH_ER2 0.654 0.3813 0.72 

FR_FRCP1 0 0 0.488 

GH_FR1 0.224 0.716 0.632 

CM_MC2 0.4407 0.7253 0.7387 

000-469-187-1 

0.306 6 0.0083 CDF Significant Effect 

0.306 6 0.5829 CDF Non-Significant Effect 

0.306 6 0.8609 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

3 5.591 0.0124 Significant Effect 

12 

15 

Critical P-Value Decision(a:1%) 

11.34 0.8027 Equal Variances 

0.8408 0.3050 Normal Distribution 

95% UCL Median Min Max Std Err 

0.8377 0.649 0.3813 0.72 0.07476 

0.5254 0.07433 0 0.488 0.1151 

0.8923 0.6187 0.224 0.716 0.1094 

0.8723 0.7083 0.4407 0.7387 0.07016 

Rep4 

0.644 

0.1487 

0.6053 

0.6913 

CETIS™ v1 .8.7.16 Analyst: 

Project 

Teck Coal 03 

Teck Coal 03 

Longitude 

CV% %Effect 

24.93% 0.0% 

144.6% 73.46% 

40.18% 9.25% 

21.62% -8.2% 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-0882-3627 Endpoint: Mean Dry Biomass-mg 
Analyzed: 06 Nov-17 15:00 Analysis: Parametric-Control vs Treatments 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: Endpoint: Length-mm 

Report Date: 

Test Code: 

18 Oct-17 14:34 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 

04-1290-4960 

18 Oct-17 14:32 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

GH_ER2 19-8157-3983 25 Jul-1711:15 26 Jul-17 08:15 61 h (15 °C) Teck Coal 

FR_FRCP1 14-0070-1386 25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

GH_FR1 03-2461-8737 25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

CM_MC2 07-0766-8842 25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

GH_ER2 Water Sample Teck Coal GH_ER2_ WS_2017-07-25_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03072017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-07-25_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170725_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 23.9% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
GH_ER2 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

FR_FRCP1 

GH_FR1 

CM_MC2 

-2.066 

-0.5531 
-1.104 

2.356 

2.356 
2.356 

Sum Squares Mean Square 

6.637924 

14.52026 

21.15819 

Test 

2.212641 

1.452026 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

6.077 

0.9092 

Length~mm Summary 

Sample Code Count Mean 95% LCL 
GH_ER2 4 8.416 8.004 
FR_FRCP1 2 10.57 -7.58 
GH_FR1 4 8.887 6.604 
CM_MC2 4 9.356 7.505 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 
GH_ER2 8.167 8.333 8.385 
FR_FRCP1 9.143 12 
GH_FR1 11 8.5 8.214 
CM_MC2 11 8.875 9.25 

2.459 

2.007 

2.007 

DF 

3 
10 

13 

Critical 

11.34 

0.8239 

4 

6 
6 

95% UCL 

8.827 

28.72 
11.17 

11.21 

Rep4 

8.778 

7.833 

8.3 

0.9972 
0.9112 

0.9727 

F Stat 

1.524 

P-Value 

0.1079 

0.1536 

Median 

8.359 

10.57 
8.357 

9.063 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.2680 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

8.167 8.778 0.1294 
9.143 12 1.429 
7.833 11 0.7175 

8.3 11 0.5817 

Project 

Teck Coal 03 

Teck Coal 03 

Longitude 

CV% %Effect 

3.08% 0.0% 

19.11% -25.62% 

16.15% -5.6% 

12.43% -11.18% 

000-469-187-2 CETIS™ v1.8.7.16 

() 
Analyst: \()Jf QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 04-1290-4960 Endpoint: Length-mm 
Analyzed: 18 Oct-17 14:32 Analysis: Parametric-Control vs Treatments 

Graphics 
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Report Date: 

Test Code: 

18 Oct-17 14:34 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

17 Oct-17 16:41 (p 1 of 2) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 01-2386-4522 Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analyzed: 17 Oct-17 16:25 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Sample Code Sample ID 

CM_MC1 07-1515-6148 

FR_FRCP1 14-0070-1386 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

CM_MC1 

CM_MC1 

CM_MC1 

Data Summary 

Sample Code 

FR_FRCP1 

GH_FR1 

CM_MC2 

NR 
CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Receiving Wate 60 

56 

Hatched Rate Detail 

60 

59 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

25 Jul-17 08:30 26 Jul-17 08:15 64h (14.2 °C) Teck Coal 

25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

Sample Source Station Location Latitude 

Teck Coal CM_MC1_WS_20170725_N 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal GH_FR1_WS_2017-07-25_N 

Teck Coal CM_MC2_WS_20170725_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

0.05936 0.1781 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 

0 60 1 0 0.0% 
4 60 0.9333 0.06667 6.67% 
0 60 1 0 0.0% 

60 0.9833 0.01667 1.67% 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
CM_MC1 1 1 1 1 
FR_FRCP1 0.8667 0.8667 
GH_FR1 

CM_MC2 0.9333 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
CM_MC1 15/15 15/15 15/15 15/15 
FR_FRCP1 15/15 15/15 13/15 13/15 
GH_FR1 15/15 15/15 15/15 15/15 
CM_MC2 15/15 15/15 14/15 15/15 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: Y,,t{l 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-2386-4522 
Analyzed: 17 Oct-17 16:25 

Graphics 
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Endpoint: Hatched Rate 
Analysis: STP 2x2 Contingency Tables 

GH_FR1 

CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

17 Oct-17 16:41 (p 2 of 2) 

170737a J 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 00-27 46-8100 Endpoint: Survival Rate 

Report Date: 

Test Code: 

17 Oct-17 16:46 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 17 Oct-17 16:25 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

CM_MC1 07-1515-6148 

FR_FRCP1 14-0070-1386 

GH_FR1 03-2461-8737 

CM_MC2 07-0766-8842 

Sample Code Material Type 

CM_MC1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

CM_MC1 

CM_MC1 

CM_MC1 

Data Summary 

Sample Code 

FR_FRCP1 

GH_FR1 

CM_MC2 

NR 
CM_MC1 

FR_FRCP1 

GH_FR1 

CM...;MC2 

Receiving Wate 44 

9 

Survival Rate Detail 

Sample Code 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

CM_MC1 

FR_FRCP1 

GH_FR1 

CM_MC2 

44 

30 

Rep 1 

0.8667 

0 

0.2667 

0.2667 

Rep 1 

13/15 

0/15 

4/15 

4/15 

Sample Date Receive Date 

25 Jul-17 08:30 26 Jul-17 08:15 

25 Jul-17 09:08 26 Jul-17 08:15 

25 Jul-17 09:26 26 Jul-17 08:15 

25 Jul-17 13:05 26 Jul-17 08:15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

0 <0.0001 Exact 

0.5817 0.5817 Exact 

0.007116 0.0142 Exact 

R NR+R Prop NR 

16 60 0.7333 
51 60 0.15 

16 60 0.7333 

30 60 0.5 

Rep2 Rep 3 Rep4 
0.9333 0.6667 0.4667 

0 0.4667 0.1333 

0.9333 0.9333 0.8 

0.5333 0.5333 0.6667 

Rep2 Rep 3 Rep4 
14/15 10/15 7/15 

0/15 7/15 2/15 

14/15 14/15 12/15 

8/15 8/15 10/15 

Brine: 

Age: 

Sample Age Client Name 

64h (14.2 °C) Teck Coal 

63h (16 °C) 

63h (15 °C) 

59h (18 °C) 

Station Location Latitude 

CM_MC1_WS_20170725_N 

FR_FRCP1_Q_03072017 _N 

GH_FR1_WS_2017-07-25_N 

CM_MC2_WS_20170725_N 

Test Result 

Decision(a:5%) 

Significant Effect 

Non-Significant Effect 

Significant Effect 

Prop R %Effect 

0.2667 0.0% 

0.85 79.55% 

0.2667 0.0% 

0.5 31.82% 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: )lvf QA: J~ 
iY ~ .. 1 I Ix 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 00-2746-8100 Endpoint: Survival Rate 
Analyzed: 17 Oct-17 16:25 Analysis: STP 2x2 Contingency Tables 

Graphics 

~ I '·' 

CM_MCI At_A\CPI GH_FIU 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Oct-17 16:46 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-9566-8041 Endpoint: Mean Dry Biomass-mg 

Report Date: 

Test Code: 

06 Nov-17 15:20 (p 5 of 10) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 06 Nov-17 15:01 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

CM_MC1 07-1515-6148 25 Jul-17 08:30 26 Jul-17 08:15 64h (14.2 °C) Teck Coal 

FR_FRCP1 14-0070-1386 25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

GH_FR1 03-2461-8737 25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

CM_MC2 07-0766-8842 25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

CM_MC1 Water Sample Teck Coal CM_MC1_WS_20170725_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_0_03072017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-07-25_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170725_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 49.4% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

CM_MC1 FR_FRCP1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

GH_FR1 

CM_MC2 

Sum Squares 

0.5882202 

0.3859823 

0.9742025 

Test 

3.376 2.287 
0.3391 2.287 

-0.4862 2.287 

Mean Square 

0.1960734 

0.03216519 

Test Stat 
Variances Bartlett Equality of Variance 2.543 
Distribution Shapiro-Wilk W Normality 0.9484 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 

CM_MC1 4 0.5873 0.4435 
FR_FRCP1 4 0.1592 -0.2071 
GH_FR1 4 0.5443 0.1963 
CM_MC2 4 0.649 0.4257 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep3 

CM_MC1 0.6533 0.59 0.6473 

FR_FRCP1 0 0 0.488 

GH_FR1 0.224 0.716 0.632 

CM_MC2 0.4407 0.7253 0.7387 

0.290 6 0.0072 CDF Significant Effect 

0.290 6 0.6157 CDF Non-Significant Effect 

0.290 6 0.8876 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

3 6.096 0.0092 Significant Effect 

12 

15 

Critical P-Value Decision(a:1 %) 

11.34 0.4676 Equal Variances 

0.8408 0.4647 Normal Distribution 

95% UCL Median Min Max Std Err 

0.7312 0.6187 0.4587 0.6533 0.0452 

0.5254 0.07433 0 0.488 0.1151 

0.8923 0.6187 0.224 0.716 0.1094 

0.8723 0.7083 0.4407 0.7387 0.07016 

Rep4 

0.4587 

0.1487 

0.6053 

0.6913 

Project 

Teck Coal 03 

Teck Coal 03 

Longitude 

CV% %Effect 

15.39% 0.0% 

144.6% 72.9% 

40.18% 7.32% 

21.62% -10.5% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: Efl'lt1} 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-9566-8041 Endpoint: Mean Dry Biomass-mg 
Analyzed: 06 Nov-17 15:01 Analysis: Parametric-Control vs Treatments 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-9535-7709 Endpoint: Length-mm 

Report Date: 

Test Code: 

17 Oct-17 16:43 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 17 Oct-17 16:25 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

CM_MC1 07-1515-6148 25 Jul-17 08:30 26 Jul-17 08:15 64h (14.2 °C) Teck Coal 

FR_FRCP1 14-0070-1386 25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

GH_FR1 03-2461-8737 25 Jul-17 09:26 26 Jul-17 08:15 63h (15 °C) 

CM_MC2 07-0766-8842 25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

CM_MC1 Water Sample Teck Coal CM_MC1_WS_20170725_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03072017 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2017-07-25_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20170725_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 24.9% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

CM_MC1 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

FR_FRCP1 

GH_FR1 

CM_MC2 

-2.334 

-0.896 

-1.443 

2.356 

2.356 

2.356 

Sum Squares Mean Square 

8.585695 

14.73506 

23.32076 

Test 

2.861898 

1.473506 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

4.396 

0.9145 

Length-mm Summary 

Sample Code Count Mean 95% LCL 
CM_MC1 4 8.118 7.526 
FR_FRCP1 2 10.57 -7.58 
GH_FR1 4 8.887 6.604 
CM_:MC2 4 9.356 7.505 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 
CM_MC1 8 7.643 8.4 
FR_FRCP1 9.143 12 
GH_FR1 11 8.5 8.214 
CM_MC2 11 8.875 9.25 

2.477 4 0.9985 CDF Non-Significant Effect 

2.022 6 0.9566 CDF Non-Significant Effect 

2.022 6 0.9876 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

3 1.942 0.1868 Non-Significant Effect 

10 

13 

Critical P-Value Decision(a:1%) 

11.34 0.2217 Equal Variances 
0.8239 0.1830 Normal Distribution 

95% UCL Median Min Max Std Err 

8.71 8.2 7.643 8.429 0.1861 
28.72 10.57 9.143 12 1.429 

11.17 8.357 7.833 11 0.7175 

11.21 9.063 8.3 11 0.5817 

Rep4 

8.429 

7.833 

8.3 

Project 

Teck Coal Q3 

Teck Coal Q3 

Longitude 

CV% %Effect 

4.59% 0.0% 

19.11% -30.22% 

16.15% -9.47% 

12.43% -15.26% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: YJf 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-9535-7709 Endpoint: Length-mm 
Analyzed: 17 Oct-17 16:25 Analysis: Parametric-Control vs Treatments 

Graphics 
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Report Date: 

Test Code: 

17 Oct-17 16:43 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

17 Oct-17 16:41 (p 1 of 2) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 20-9690-8229 
Analyzed: 17 Oct-17 16:07 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Endpoint: Hatched Rate 
Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Cu Ctrl 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

16-3436-0172 

06-8186-7156 

20-8575-7797 

28 Jul-17 28 Jul-17 NA 

25 Jul-17 09:08 26 Jul-17 08:15 63h 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude 

Cu Ctrl 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) Lab Control (20 ug/L Cu) 

FR_FRCP1_Q_03072017_N (20 u 

CM_MC2_WS_20170725_N (20 u 

Water Sample 

Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 
Cu Ctrl 20 ug/L 
Cu Ctrl 20 ug/L 

FR_FRCP1 20 ug 
CM_MC2 (20 ug) 

Data Summary 

Sample Code 

Cu Ctrl 20 ug/LNegative Contr 
FR_FRCP1 20 ug 
CM_MC2 (20 ug) 

Hatched Rate Detail 

Sample Code 

Cu Ctrl 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Hatched Rate Binomials 

Sample Code 

Cu Ctrl 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

000-469-187-2 

NR 

59 
60 
60 

Rep 1 

1 

Rep 1 

15/15 

15/15 

15/15 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 

R 

1 
0 
0 

Rep 2 

1 

1 

Rep 2 

15/15 

15/15 

15/15 

1.0000 

NR+R 

60 
60 
60 

Rep 3 

0.9333 

Rep 3 

14/15 

15/15 

15/15 

Seed 

NA 

P-Type 

Exact 
Exact 

Prop NR 

0.9833 

Rep4 

1 

Rep4 

15/15 

15/15 

15/15 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 

Prop R %Effect 

0.01667 0.0% 
0 -1.7% 
0 -1.7% 

CETIS™ v1.8.7.16 

Test Result 

Analyst: YJW 

Longitude 

QA' JC~ . Jd oil if 1'1-



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Anaiysis ID: 20-9690-8229 Endpoint: Hatched Rate 
Analyzed: 17 Oct-17 16:07 Analysis: STP 2x2 Contingency Tables 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Oct-17 16:41 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

17 Oct-1716:46 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

Analysis ID: 14-2545-0070 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 17 Oct-17 16:07 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code 

Cu Ctr! 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Sample ID 

16-3436-0172 

06-8186-7156 

20-857 5-7797 

Sample Date Receive Date Sample Age 

28 Jul-17 28 Jul-17 NA 

25 Jul-17 09:08 26 Jul-17 08:15 63h 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Client Name 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude 

Cu Ctrl 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) 

Data Transform 

Untransformed 

Water Sample 

Water Sample 

Zeta 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 
Cu Ctrl 20 ug/L FR_FRCP1 20 ug 
Cu Ctrl 20 ug/L CM_MC2 (20 ug) 

Data Summary 

Sample Code NR 

Cu Ctrl 20 ug/LNegative Contr 48 
FR_FRCP1 20 ug 40 
CM_MC2 (20 ug) 46 

Survival Rate Detail 

Sample Code Rep 1 
Cu Ctrl 20 ug/L 0.8667 

FR_FRCP1 20 ug 0.8667 

CM_MC2 (20 ug) 0.8667 

Survival Rate Binomials 

Sample Code Rep 1 
Cu Ctrl 20 ug/L 13/15 

FR_FRCP1 20 ug 13/15 

CM_MC2 (20 ug) 13/15 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

0.07392 0.1478 

0.4125 0.4125 

R NR+R 

12 60 

20 60 

14 60 

Rep2 Rep 3 
0.5333 0.8667 

0.7333 0.8 

0.8667 0.8 

Rep 2 Rep 3 

8/15 13/15 

11/15 12/15 

13/15 12/15 

Seed 

NA 

P-Type 

Exact 

Exact 

Prop NR 

0.8 

0.6667 

0.7667 

Rep4 

0.9333 

0.2667 

0.5333 

Rep4 

14/15 

4/15 

8/15 

Lab Control (20 ug/L Cu) 

FR_FRCP1_Q_03072017_N (20 u 

CM_MC2_WS_20170725_N (20 u 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.2 0.0% 

0.3333 16.67% 

0.2333 4.17% 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: W QA: 
;JC~ 
ti,..,.,_, J r=r' 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 14-2545-0070 Endpoint: Survival Rate 
Analyzed: 17 Oct-1716:07 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

17 Oct-17 16:46 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:16t__ 
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QA:~ ·/ ......--161;_ i I 'I 



CETIS Analytical Report Report Date: 

Test Code: 

170ct-1716:44(p1of2) 

170737a J 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 09-8273-6703 

Analyzed: 17 Oct-17 16:07 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Sample Code Sample ID 

Cu Ctr! 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

16-3436-0172 

06-8186-7156 

20-8575-7797 

Endpoint: Mean Dry Biomass-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

28 Jul-17 28 Jul-17 NA 

25 Jul-17 09:08 26 Jul-17 08:15 63h 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Cu Ctr! 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) Lab Control (20 ug/L Cu) 

FR_FRCP1_Q_03072017 _N (20 u 

CM_MC2_WS_20170725_N (20 u 

Data Transform 

Untransformed 

Water Sample 

Water Sample 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Cu Ctr! 20 ug/L FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

ANOVATable 

Source Sum Squares 

Between 0.02467535 
Error 0.1545859 
Total 0.1792613 

Distributional Tests 

Attribute Test 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.1259 2.18 

-0.9693 2.18 

Mean Square 

0.01233768 
0.01717621 

Test Stat 
Variances Bartlett Equality of Variance 2.035 
Distribution Shapiro-Wilk W Normality 0.9624 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 
Cu Ctrl 20 ug/L 4 0.47 0.2933 
FR_FRCP1 20 ug 4 0.4583 0.1667 
CM_MC2 (20 ug) 4 0.5598 0.4406 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Cu Ctr! 20 ug/L 0.582 0.3427 0.414 
FR_FRCP1 20 ug 0.4887 0.486 0.65 

CM_MC2 (20 ug) 0.558 0.6013 0.6247 

000-469-187-2 

Seed PMSD Test Result 

NA 43.0% 

MSD OF P-Value P-Type Decision(a:5%) 

0.202 6 0.6165 CDF Non-Significant Effect 

0.202 6 0.9233 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

2 0.7183 0.5135 Non-Significant Effect 

9 
11 

Critical P-Value Decision(a:1 %) 

9.21 0.3614 Equal Variances 

0.8025 0.8179 Normal Distribution 

95% UCL Median Min Max Std Err CV% 

0.6467 0.4777 0.3427 0.582 0.05551 23.62% 
0.7499 0.4873 0.2087 0.65 0.09163 39.98% 
0.6791 0.5797 0.4553 0.6247 0.03747 13.39% 

Rep4 

0.5413 

0.2087 

0.4553 

CETIS™ v1.8.7.16 Analyst: \{);{) 

%Effect 

0.0% 

2.48% 

-19.11% 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 09-8273-6703 Endpoint: Mean Dry Biomass-mg 
Analyzed: 17 Oct-17 16:07 Analysis: Parametric-Control vs Treatments 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Oct-17 16:44 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

02 Nov-1710:10 (p 1 of 2) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 16-3860-9330 
Analyzed: 02 Nov-17 10:08 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Sample Code Sample ID 

Cu Ctr! 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

16-3436-0172 

06-8186-7156 

20-8575-7797 

Endpoint: Length-mm 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

28Jul-17 28 Jul-17 NA 

25 Jul-17 09:08 26 Jul-17 08:15 63h 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Cu Ctr! 20 ug/L 

FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) Lab Control (20 ug/L Cu) 

FR_FRCP1_Q_03072017 _N (20 u 

CM_MC2_WS_20170725_N (20 u 

Data Transform 

Untransformed 

Water Sample 

Water Sample 

Zeta 

NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code 
Cu Ctr! 20 ug/L FR_FRCP1 20 ug 

CM_MC2 (20 ug) 

ANOVA Table 

Source Sum Squares 

Between 1.104372 
Error 5.173745 
Total 6.278117 

Distributional Tests 

Attribute Test 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

14 11 
12 11 

Mean Square 

0.5521861 
0.5748606 

Test Stat 
Variances Bartlett Equality of Variance 7.35 
Distribution Shapiro-Wilk W Normality 0.7964 

Length-mm Summary 

Sample Code Count Mean 95% LCL 
Cu Ctrl 20 ug/L 4 9.618 9.254 
FR_FRCP1 20 ug 4 9.895 7.927 
CM_MC2 (20 ug) 4 9.159 8.559 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep3 
Cu Ctr! 20 ug/L 9.846 9.5 9.769 
FR_FRCP1 20 ug 9.308 9.273 9.25 

CM_MC2 (20 ug) 9.385 9.462 9.167 

000-469-187-2 

Seed PMSD Test Result 

NA 12.2% 

Ties OF P-Value P-Type Decision(a:5%) 

0 6 0.2042 Asymp Non-Significant Effect 

0 6 0.0738 Asymp Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

2 0.9606 0.4187 Non-Significant Effect 

9 
11 

Critical P-Value Decision(a:1%) 

9.21 0.0254 Equal Variances 
0.8025 0.0085 Non-normal Distribution 

95% UCL Median Min Max Std Err CV% 

9.982 9.635 9.357 9.846 0.1143 2.38% 
11.86 9.29 9.25 11.75 0.6184 12.5% 
9.76 9.276 8.625 9.462 0.1888 4.12% 

Rep4 

9.357 

11.75 

8.625 

CETIS™ v1.8.7.16 Analyst: ifrrJ 

%Effect 

0.0% 
-2.88% 
4.77% 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 16-3860-9330 Endpoint: Length-mm 

Report Date: 

Test Code: 

02 Nov-17 10:10 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

Analyzed: 02 Nov-17 10:08 Analysis: Nonparametric-Control vs Treatments 
CETIS Version: CETISv1.8.7 
Official Results: Yes 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

17 Oct-17 17:15 (p 1 of 1) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 10-6327-2390 
Analyzed: 17 Oct-17 16:31 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Data Transform 

Untransformed 

Fisher Exact Test 

Sample ID 

07-0766-8842 

20-8575-7797 

Material Type 

Water Sample 

Water Sample 

Zeta 

Sample vs Sample 

CM_MC2 CM_MC2 (20 ug) 

Data Summary 

Sample Code NR 

CM_MC2 Unamended Sa 59 
CM_MC2 (20 ug) 60 

Endpoint: Hatched Rate 
Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Diluent: 

Brine: 

Age: 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal CM_MC2_WS_20170725_N (20 u 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

1 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 

60 0.9833 0.01667 0.0% 
0 60 0 -1.7% 

Project 

Teck Coal Q3 

Longitude 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
CM_MC2 

CM_MC2 (20 ug) 

Hatched Rate Binomials 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Graphics 

000-469-187-2 

CM_MC2 

Rep 1 

15/15 

15/15 

Rep2 

15/15 

15/15 

CM_MC2{20ua) 

0.9333 

Rep3 

14/15 

15/15 

Rep4 

15/15 

15/15 

CETIS™ v1.8.7.16 
. 1£~ 

Analyst:-1.lf!__ QA: ov • 2--f tY 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

17 Oct-17 16:45 (p 1 of 1) 

170737a I 07-5325-2191 

Nautilus Environmental 

Analysis ID: 07-1303-8669 
Analyzed: 17 Oct-17 16:31 

Endpoint: Survival Rate 
Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 10-2689-5567 Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Sample ID 

07-0766-8842 

20-8575-7797 

Material Type 

Water Sample 

Water Sample 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Diluent: 

Brine: 

Age: 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal CM_MC2_WS_20170725_N (20 u 

Latitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed 

Fisher Exact Test 

Sample vs Sample 

CM_MC2 CM_MC2 (20 ug) 

Data Summary 

Sample Code NR 

CM_MC2 Unamended Sa 30 
CM_MC2 (20 ug) 46 

Survival Rate Detail 

Sample Code Rep 1 

CM_MC2 0.2667 
CM_MC2 (20 ug) 0.8667 

Survival Rate Binomials 

Sample Code Rep 1 
CM_MC2 4/15 

CM_MC2 (20 ug) 13/15 

Graphics 

CM_MC2 

000-469-187-2 

C>T 

Test Stat 

1 

R 

30 
14 

Rep 2 

0.5333 

0.8667 

Rep 2 

8/15 

13/15 

NA NA 

P-Value P-Type Decision(a:5%) 

1.0000 Exact Non-Significant Effect 

NR+R Prop NR Prop R %Effect 
60 0.5 0.5 0.0% 
60 0.7667 0.2333 -53.33% 

Rep 3 Rep4 

0.5333 0.6667 

0.8 0.5333 

Rep3 Rep4 

8/15 10/15 

12/15 8/15 

CETIS™ v1.8.7.16 

Project 

Teck Coal Q3 

Longitude 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

20-4965-4114 
17 Oct-17 16:31 

10-2689-5567 

28 Jul-17 

29 Aug-17 

32d Oh 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

17 Oct-17 16:45 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

CM_MC2 07-0766-8842 

CM_MC2 (20 ug) 20-8575-7797 

Sample Code Material Type 
CM_MC2 Water Sample 
CM_MC2 (20 ug) Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

CM_MC2 CM_MC2 (20 ug) 

ANOVATable 

Source Sum Squares 

Between 0.01590233 
Error 0.07591072 
Total 0.09181305 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal CM_MC2_WS_20170725_N 

Teck Coal CM_MC2_WS_20170725_N (20 u 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 23.8% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
1.121 1.943 0.155 6 0.1525 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 
0.01590233 1 1.257 0.3051 Non-Significant Effect 
0.01265179 6 

7 

Test Stat Critical P-Value Decision(a:1%) 
3.505 47.47 0.3304 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.8182 0.6451 0.0447 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code 

CM_MC2 
CM_MC2 (20 ug) 

Mean Dry Biomass-mg Detail 

Sample Code 

CM_MC2 

CM_:MC2 (20 ug) 

000-469-187-2 

Count 

4 
4 

Rep 1 

0.4407 

0.558 

Mean 

0.649 
0.5598 

Rep2 

0.7253 

0.6013 

95% LCL 

0.4257 
0.4406 

Rep3 

0.7387 

0.6247 

95% UCL 

0.8723 
0.6791 

Rep4 

0.6913 

0.4553 

Median 

0.7083 
0.5797 

CETIS™ v1 .8.7.16 

Min Max Std Err 

0.4407 0.7387 0.07016 
0.4553 0.6247 0.03747 

Teck Coal Q3 

Longitude 

CV% %Effect 

21.62% 0.0% 
13.39% 13.74% 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-4965-4114 
Analyzed: 17 Oct-17 16:31 

Graphics 

CM._MC2 

000-469-187-2 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

CM...,MC2(20ug) 

(1.15 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Oct-17 16:45 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETJSv1.8.7 
Official Results: Yes 

Ill 

Ill i Ill 

·------------------·------------111--------------j·------------------------------------------------

Ranklts 

Analyst:-1&1?_ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

05-0774-4908 
17 Oct-17 16:31 

10-2689-5567 

28 Jul-17 

29 Aug-17 

32d Oh 

Endpoint: Length-mm 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

17 Oct-17 16:43 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

CM_:MC2 07-0766-8842 

CM_MC2 (20 ug) 20-8575-7797 

Sample Code Material Type 

CM_MC2 Water Sample 

CM_MC2 (20 ug) Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code VS Sample Code 
CM_MC2 CM_MC2 (20 ug) 

ANOVA Table 

Source Sum Squares 

Between 0.07745653 
Error 4.488114 
Total 4.56557 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Teck Coal 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.3218 1.943 

Mean Square 

0.07745653 
0.748019 

Test Stat 

9.495 

Seed 

NA 

MSD 

1.188 

OF 

1 
6 
7 

Critical 

47.47 

Station Location 

CM_MC2_WS_20170725_N 

CM_MC2_WS_20170725_N (20 u 

Latitude 

PMSD Test Result 

12.7% 

OF P-Value P-Type Decision(a:5%) 

6 0.3793 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

0.1035 0.7585 Non-Significant Effect 

P-Value Decision(a:1 %) 

0.0970 Equal Variances 

Teck Coal Q3 

Longitude 

Distribution Shapiro-Wilk W Normality 0.9167 0.6451 0.4037 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
CM_MC2 4 9.356 ,/ 7.505 11.21 9.063 8.3 11 0.5817 12.43% 0.0% 
CM_MC2 (20 ug) 4 9.159 i/ 8.559 9.76 9.276 8.625 9.462 0.1888 4.12% 2.1% 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
CM_MC2 11 8.875 9.25 8.3 
CM_MC2 (20 ug) 9.385 9.462 9.167 8.625 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:~ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-0774-4908 Endpoint: Length-mm 
Analyzed: 17 Oct-17 16:31 Analysis: Parametric-Two Sample 

Graphics 

g 
-----------------------------------------------------------------------------------------------R..;iect'ti~ii---

CM_MQ CM_MC2(20ug) 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Oct-17 16:43 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Ranklb 

Analyst: '(.Ai? 
j' 

QA:~-~//?( 



CETIS Analytical Report Report Date: 

Test Code: 

10 Nov-17 10:42 (p 1 of 2) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 21-0331-6174 
Analyzed: 10 Nov-17 10:39 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Data Transform 

Untransformed 

Fisher Exact Test 

Sample ID 

07-0766-8842 

20-8575-7797 

Material Type 

Water Sample 

Water Sample 

Zeta 

Sample vs Sample 
CM_MC2 

Data Summary 

Sample Code 

CM_MC2 
CM_MC2 (20 ug) 

CM_MC2 (20 ug) 

NR 

59 
60 

Endpoint: Hatched Rate 
Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Teck Coal 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<T NA 

Seed 

NA 

Test Stat P-Value P-Type 

0.5 0.5000 Exact 

R NR+R Prop NR 

1 60 0.9833 
0 60 

Station Location Latitude 

CM_MC2_ WS_20170725_N 

CM_MC2_WS_20170725_N (20 u 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Prop R %Effect 

0.01667 0.0% 
0 -1.7% 

Project 

Teck Coal Q3 

Longitude 

Hatched Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
CM_MC2 

CM_MC2 (20 ug) 

Hatched Rate Binomials 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Graphics 

000-469-187-2 

1 

Rep 1 

15/15 

15/15 

1 

Rep 2 

15/15 

15/15 

0.9333 

Rep3 

14/15 

15/15 

1 

Rep4 

15/15 

15/15 

CETIS™ v1.8.7.16 
i!Jl.Nln 

Analyst:~ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

10 Nov-17 10:41 (p 1 of 2) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test · Nautilus Environmental 

Analysis ID: 00-924 7-9578 Endpoint: Survival Rate 
Analyzed: 10 Nov-17 10:39 Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Sample Code 

CM_MC2 

CM_MC2 (20 ug) 

Data Transform 

Untransformed 

Fisher Exact Test 

Sample ID 

07-0766-8842 

20-8575-7797 

Material Type 

Water Sample 

Water Sample 

Zeta 

Sample vs Sample 

CM_MC2 CM_MC2 (20 ug) 

Data Summary 

Sample Code NR 
CM_MC2 30 
CM_MC2 (20 ug) 46 

Survival Rate Detail 

Sample Code Rep 1 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Teck Coal 

S;1mple Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<T NA 

Seed 

NA 

Station Location Latitude 

CM_MC2_WS_20170725_N 

CM_MC2_WS_20170725_N (20 u 

Test Result 

Test Stat P-Value P-Type Decision(a:5%) 

0.002116 0.0021 Exact Significant Effect 

R NR+ R Prop NR Prop R %Effect 
30 60 0.5 0.5 0.0% 
14 60 0.7667 0.2333 -53.33% 

Rep 2 Rep 3 Rep4 
CM_MC2 0.2667 0.5333 0.5333 0.6667 
CM_MC2 (20 ug) 0.8667 0.8667 0.8 0.5333 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
CM_MC2 4/15 8/15 8/15 10/15 
CM_MC2 (20 ug) 13/15 13/15 12/15 8/15 

Graphics 

'"-"" 

Project 

Teck Coal Q3 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 ~ JGt__ 
Analyst: QA: llJ~.,..,;" Iv/ i)r 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

17-0862-3872 
10 Nov-17 10:39 

10-2689-5567 

28 Jul-17 

29 Aug-17 

32d Oh 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

10 Nov-17 10:41 (p 1 of 4) 

170737a J 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

CM_MC2 07-0766-8842 

CM_MC2 (20 ug) 20-8575-7797 

Sample Code Material Type 

CM_MC2 Water Sample 

CM_MC2 (20 ug) Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sam pie Test 

Sample Code vs Sample Code 

CM_MC2 CM_MC2 (20 ug) 

ANOVA Table 

Source Sum Squares 

Between 0.01590233 
Error 0.07591072 
Total 0.09181305 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal CM_MC2_ WS_20170725_N 

Teck Coal CM_MC2_WS_20170725_N (20 u 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 23.8% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

-1.121 1.943 0.155 6 0.8475 CDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 

0.01590233 1 1.257 0.3051 Non-Significant Effect 
0.01265179 6 

7 

Test Stat Critical P-Value Decisioil(a:1%) 
3.505 47.47 0.3304 Equal Variances 

Teck Coal 03 

Longitude 

Distribution Shapiro-Wilk W Normality 0.8182 0.6451 0.0447 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
CM_MC2 4 0.649 0.4257 0.8723 0.7083 0.4407 0.7387 0.07016 21.62% 0.0% 
CM_MC2 (20 ug) 4 0.5598 0.4406 0.6791 0.5797 0.4553 0.6247 0.03747 13.39% 13.74% 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
CM_MC2 0.4407 0.7253 0.7387 0.6913 
CM_MC2 (20 ug) 0.558 0.6013 0.6247 0.4553 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:~ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 17-0862-3872 
Analyzed: 10 Nov-17 10:39 

Graphics 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

-·-·····------······--------------------------------------------------------------------------R.eJ~_N_uJI_ ... 

'·' 
0.6 

CM_MC2 CM_MCZ(2Gug) 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-17 10:41 (p 2 of 4) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• @ 

--------------------------------·--------------1-------------------------------------------------

Analyst: .i}j/~ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

18-3079-1173 
10 Nov-17 10:39 

10-2689-5567 

28 Jul-17 

29 Aug-17 

32d Oh 

Endpoint: Length-mm 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

10 Nov-17 10:42 (p 1 of 4) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

CM_MC2 07-0766-8842 

CM_MC2 (20 ug) 20-8575-7797 

Sample Code Material Type 

CM_MC2 Water Sample 

CM_MC2 (20 ug) Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

CM_MC2 CM_MC2 (20 ug) 

ANOVA Table 

Source Sum Squares 
Between 0.07745653 
Error 4.488114 
Total 4.56557 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

25 Jul-17 13:05 26 Jul-17 08:15 59h (18 °C) 

25 Jul-17 13:05 26 Jul-17 08:15 59h 

Teck Coal 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-0.3218 1.943 

Mean Square 

0.07745653 
0.748019 

Test Stat 

9.495 

Seed 

NA 

MSD 

1.188 

OF 

1 
6 
7 

Critical 

47.47 

Station Location 

CM_MC2_ WS_20170725_N 

CM_MC2_WS_20170725_N (20 u 

Latitude 

PMSD Test Result 

12.7% 

OF P-Value P-Type Decision(a:5%) 

6 0.6207 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

0.1035 0.7585 Non-Significant Effect 

P-Value Decision(a:1%) 

0.0970 Equal Variances 

Teck Coal 03 

Longitude 

Distribution Shapiro-Wilk W Normality 0.9167 0.6451 0.4037 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 
CM_MC2 4 9.356 7.505 11.21 9.063 
CM_MC2 (20 ug) 4 9.159 8.559 9.76 9.276 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
CM_MC2 11 8.875 9.25 8.3 
CM_MC2 (20 ug) 9.385 9.462 9.167 8.625 

000-469-187-2 CETIS™ v1 .8.7.16 

Min Max 

8.3 11 
8.625 9.462 

Std Err CV% 

0.5817 12.43% 
0.1888 4.12% 

Analyst:~ 

%Effect 

0.0% 
2.1% 

rjGf;._ 
QA: A i ff;//).

fV'i/11/. 7/, 7 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-3079-1173 Endpoint: Length-mm 
Analyzed: 10 Nov-17 10:39 Analysis: Parametric-Two Sample 

Graphics 

Report Date: 

Test Code: 

10 Nov-17 10:42 (p 2 of 4) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

i • • 
0.0 ---------------------------------~--------------1---9--------------------------------------------· 

• 

CM_MC2 CM_MC2(2011g) 

Ranklts 

000-469-187-2 CETIS™ v1.8.7.16 Analyst::±Ml_ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

17 Oct-17 16:40 (p 1 of 1) 

170737a I 07-5325-2191 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 19-5737-7667 
Analyzed: 17 Oct-17 16:30 

Batch ID: 10-2689-5567 

Start Date: 28 Jul-17 

Ending. Date: 29 Aug-17 

Duration: 32d Oh 

Endpoint: Hatched Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code S<1mple ID Sam pie Date Receive Date Sam pie Age Client Name Project 

FR_FRCP1 

FR_FRCP1 20 ug 

Sample Code 

FR_FRCP1 

FR_FRCP1 20 ug 

Data Transform 

Untransformed 

Fisher Exact Test 

14-0070-1386 

06-8186-7156 

Material Type 

Water Sample 

Water Sample 

Zeta 

Sample vs Sample 
FR_FRCP1 FR_FRCP1 20 ug 

Data Summary 

Sample Code NR 

FR_FRCP1 Unamended Sa 56 
FR_FRCP1 20 ug 60 

Hatched Rate Detail 

Sample Code 

FR_FRCP1 

FR_FRCP1 20 ug 

Hatched Rate Binomials 

Sample Code 

FR_FRCP1 

FR_FRCP1 20 ug 

Graphics 

000-469-187-2 

FR_FRCP1 

Rep 1 

Rep 1 

15/15 

15/15 

25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 63h 

Teck Coal 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Test Stat 

1 

R 

4 

0 

Rep2 

Rep 2 

15/15 

15/15 

FR_FRCP12llug 

Trials 

NA 

P-Value 

1.0000 

NR+ R 

60 
60 

Rep3 

0.8667 

Rep 3 

13/15 

15/15 

Seed 

NA 

P-Type 

Exact 

Prop NR 

0.9333 

Rep4 

0.8667 

Rep4 

13/15 

15/15 

Station Location Latitude 

FR_FRCP1_Q_03072017 _N 

FR_FRCP1_Q_03072017 _N (20 u 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Prop R %Effect 

0.06667 0.0% 
0 -7.14% 

CETIS™ v1 .8.7.16 Analyst: 

Longitude 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

17 Oct-17 16:45 (p 1 of 1) 

110131a I 01-5325-2191 

Nautilus Environmental 

Analysis ID: 09-9418-4451 
Analyzed: 17 Oct-17 16:30 

Endpoint: Survival Rate 
Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Batch ID: 10-2689-5567 Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 28 Jul-17 Diluent: 

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code 

FR_FRCP1 

FR_FRCP1 20 ug 

Sample Code 

FR_FRCP1 

FR_FRCP1 20 ug 

Data Transform 

Untransformed 

Fisher Exact Test 

Sample ID 

14-0070-1386 

06-8186-7156 

Material Type 

Water Sample 

Water Sample 

Zeta 

Sample vs Sample 

FR_FRCP1 FR_FRCP1 20 ug 

Data Summary 

Sample Code NR 

FR_FRCP1 Unamended Sa 9 
FR_FRCP1 20 ug 40 

Survival Rate Detail 

Sample Code Rep 1 
FR_FRCP1 0 
FR_FRCP1 20 ug 0.8667,; 

Survival Rate Binomials 

Sample Code Rep 1 
FR_FRCP1 0/15 
FR_FRCP1 20 ug 13/15 

Graphics 

FR_FRCP1 

000-469-187-2 

Sample Date Receive Date Sample Age 

25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 63h 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal FR_FRCP1_Q_03072017 _N 

Latitude 

Teck Coal FR_FRCP1_Q_03072017 _N (20 u 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

1 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 
51 60 0.15 0.85 0.0% 
20 60 0.6667 0.3333 -344.4% 

Rep 2 Rep3 Rep4 

0 0.4667 0.1333 
0.7333 ,/ 0.8 ./ 0.2667 / 

Rep 2 Rep 3 Rep4 
0/15 7/15 2/15 

11/15 12/15 4/15 

CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

12-6798-1587 
06 Nov-17 15:02 

10-2689-5567 

28Jul-17 

29 Aug-17 

32d Oh 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

06 Nov-17 15:25 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

, Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_FRCP1 14-0070-1386 

FR_FRCP1 20 ug 06-8186-7156 

Sample Code Material Type 
FR_FRCP1 Water Sample 

FR_FRCP1 20 ug Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

FR_FRCP1 FR_FRCP1 20 ug 

ANOVA Table 

Source Sum Squares 

Between 0.1790028 
Error 0.2596681 
Total 0.4386709 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 63h 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal FR_FRCP1_Q_03072017_N (20 u 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 180.0%. 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

-2.034 1.943 0.286 6 0.9559 CDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 

0.1790028 4.136 0.0882 Non-Significant Effect 
0.04327802 6 

7 

Test Stat Critical P-Value Decision(a:1%) 
1.577 47.47 0.7172 Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.9487 0.6451 0.6984 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code 

FR_FRCP1 
FR_FRCP1 20 ug 

Mean Dry Biomass-mg Detail 

Sample Code 

FR_FRCP1 

FR_FRCP1 20 ug 

000-469-187 -1 

Count 

4 
4 

Rep 1 

0 
0.4887 

Mean 

0.1592 
0.4583 

Rep 2 

0 

0.486 

95% LCL 

-0.2071 
0.1667 

Rep3 

0.488 

0.65 

95% UCL 

0.5254 
0.7499 

Rep4 

0.1487 

0.2087 

Median 

0.07433 
0.4873 

CETIS™ v1.8.7.16 

Min 

0 
0.2087 

Max Std Err CV% %Effect 

0.488 0.1151 144.6% 0.0% 

0.65 0.09163 39.98% -188.0% 

Analyst: fm{rj 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 12-6798-1587 
Analyzed: 06 Nov-17 15:02 

Graphics 

FR_FRO>l 

000-469-187-1 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

FR_A!.CP120ug 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

06 Nov-17 15:25 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

ID 
···················------------------------.---,.------------------------------------------------
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R11nkl~ 

Analyst: fff/f{j QA: 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

00-0232-3768 
17 Oct-17 16:30 

10-2689-5567 

28 Jul-17 

29 Aug-17 

32d Oh 

Endpoint: Length-mm 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

17 Oct-17 16:43 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_FRCP1 14-0070-1386 

FR_FRCP1 20 ug 06-8186-7156 

Sample Code Material Type 

FR_FRCP1 Water Sample 

FR_FRCP1 20 ug Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

FR_FRCP1 FR_FRCP1 20 ug 

ANOVA Table 

Source Sum Squares 

Between 0.6098853 
Error 8.670835 
Total 9.280721 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

25 Jul-17 09:08 26 Jul-17 08:15 63h (16 °C) 

25 Jul-17 09:08 26 Jul-17 08:15 63h 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal FR_FRCP1_Q_03072017 _N 

Teck Coal FR_FRCP1_Q_03072017_N (20 u 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 25.7% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

0.5304 2.132 2.718 4 0.3119 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 

0.6098853 0.2814 0.6239 Non-Significant Effect 
2.167709 4 

5 

Test Stat Critical P-Value Decision(a:1 %) 

2.668 55.55 0.4018 Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.8385 0.43 0.1267 Normal Distribution 

Length-mm. Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
FR_FRCP1 2 10.57 / -7.58 28.72 10.57 9.143 12 1.429 19.11% 0.0% 
FR_FRCP1 20 ug 4 9.895 7.927 11.86 9.29 9.25 11.75 0.6184 12.5% 6.4% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_FRCP1 9.143 12 
FR_FRCP1 20 ug 9.308 9.273 9.25 11.75 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: )0/ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 00-0232-3768 Endpoint: Length-mm 
Analyzed: 17 Oct-17 16:30 Analysis: Parametric-Two Sample 

Graphics 

" 

-----------------------------------------------------------------------------------------------i\tj~ctNiiff""" 

FR_FRCP120ug 

Report Date: 

Test Code: 

17 Oct-17 16:43 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

0.0 -------------------------------------------------!·------------------------------------------------· 

·O.S '" 
Ranklts 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:~ 















CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

17 Oct-17 17:23 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

Analysis ID: 19-0982-3152 
Analyzed: 17 Oct-17 17:22 

Endpoint: Hatched Rate 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Batch ID: 10-2689-5567 Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 

Ending Date: 

Duration: 

Sample Code 

Lab Control 

Cu Ctrl 10 ug/L 

Cu Ctrl 20 ug/L 

Sample Code 

Lab Control 

Cu Ctrl 10 ug/L 

Cu Ctrl 20 ug/L 

28 Jul-17 Diluent: 

29 Aug-17 Species: Pimephales promelas Brine: 

32d Oh Source: Aquatox, AR Age: 

Sample ID Sample Date Receive Date Sample Age Client Name 

10-9377-7547 

17-8459-8912 

16-3436-0172 

27 Jul-1711:45 27 Jul-1711:45 12h Teck Coal 

28 Jul-17 

28 Jul-17 

Material Type Sample Source 

Water Sample Teck Coal 

28 Jul-17 

28 Jul-17 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) 

NA 

NA 

Station Location 

Lab Control 

Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Cu) 

Latitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision(a:5%) 
Lab Control Cu Ctrl 10 ug/L 1 1.0000 Exact Non-Significant Effect 
Lab Control Cu Ctrl 20 ug/L 0.5 0.5000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
Lab Control Lab Water 60 0 60 1 0 0.0% 
Cu Ctrl 10 ug/LControl Sed 60 0 60 0 0.0% 
Cu Ctrl 20 ug/LNegative Contr 59 60 0.983 0.0167 1.67% 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 1 1 1 1 
Cu Ctrl 10 ug/L 1 1 
Cu Ctrl 20 ug/L 0.9333 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 15/15 15/15 15/15 15/15 
Cu Ctrl 10 ug/L 15/15 15/15 15/15 15/15 
Cu Ctrl 20 ug/L 15/15 15/15 14/15 15/15 

000-469-187-2 CETIS™ v1.8.7.16 

Project 

Teck Coal Q3 

Longitude 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 19-0982-3152 Endpoint: Hatched Rate 
Analyzed: 17 Oct-17 17:22 Analysis: STP 2x2 Contingency Tables 

Graphics 

CuCtrl10ug/L CuCtrl:?Ougfl. 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Oct-17 17:23 (p 2 of 2) 

170737a J 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

\r ,() <l&l 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

17 Oct-17 17:24 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

Analysis ID: 02-4850-8116 
Analyzed: 17 Oct-17 17:24 

Endpoint: Survival Rate 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Batch ID: 10-2689-5567 Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 

Ending Date: 

Duration: 

Sample Code 

Lab Control 

Cu Ctr! 10 ug/L 

Cu Ctr! 20 ug/L 

Sample Code 

Lab Control 

Cu Ctr! 10 ug/L 

Cu Ctr! 20 ug/L 

28 Jul-17 Diluent: 

29 Aug-17 Species: Pimephales promelas Brine: 

32d Oh Source: Aquatox, AR Age: 

Sample ID Sample Date Receive Date Sample Age Client Name 

10-9377-7547 

17-8459-8912 

16-3436-0172 

27 Jul-1711:45 27 Jul-1711:45 12h 

28 Jul-17 28 Jul-17 NA 

Teck Coal 

28 Jul-17 28 Jul-17 

Material Type Sample Source 

Water Sample Teck Coal 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) 

NA 

Station Location 

Lab Control 

Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Cu) 

Latitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision(a:5%) 
Lab Control Cu Ctr! 10 ug/L 1 1.0000 Exact Non-Significant Effect 
Lab Control Cu Ctr! 20 ug/L 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
Lab Control Lab Water 47 13 60 0.783 0.217 0.0% 
Cu Ctr! 10 ug/LControl Sed 48 12 60 0.8 0.2 -2.13% 
Cu Ctr! 20 ug/LNegative Contr 48 12 60 0.8 0.2 -2.13% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 0.8 0.8 0.6667 0.8667 
Cu Ctr! 10 ug/L 0.8667 0.7333 0.8 0.8 
Cu Ctr! 20 ug/L 0.8667 0.5333 0.8667 0.9333 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 12/15 12/15 10/15 13/15 
Cu Ctr! 10 ug/L 13/15 11/15 12/15 12/15 
Cu Ctr! 20 ug/L 13/15 8/15 13/15 14/15 

Project 

Teck Coal Q3 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:Y!P 
J~ 

QA: f•Jt; ~ I/ /;I; 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-4850-8116 Endpoint: Survival Rate 
Analyzed: 17 Oct-17 17:24 Analysis: STP 2x2 Contingency Tables 

Graphics 

lab Control C~Ctrl 10ug/L 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

17 Oct-17 17:24 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: )CJ/;f QA: 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

19-0281-7177 

17 Oct-17 17:24 

10-2689-5567 

Start Date: 28 Jul-17 

Ending Date: 29 Aug-17 

Duration: 32d Oh 

Endpoint: Mean Dry Biomass-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

17 Oct-17 17:24 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 10-9377-7547 

17-8459-8912 

16-3436-0172 

27 Jul-1711:45 27 Jul-1711:45 12h Teck Coal Teck Coal 03 

Cu Ctr! 10 ug/L 

Cu Ctr! 20 ug/L 

Sample Code 

Lab Control 

Cu Ctr! 10 ug/L 

Cu Ctr! 20 ug/L 

Data Transform 

Untransformed 

28 Jul-17 

28 Jul-17 

Material Type Sample Source 

Water Sample Teck Coal 

28Jul-17 

28 Jul-17 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) 

Zeta Alt Hyp Trials Seed 

NA C>T NA NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code Test Stat Critical MSD 
Lab Control Cu Ctrl 10 ug/L 3.534 2.18 0.111 

Cu Ctr! 20 ug/L 3.371 2.18 0.111 

ANOVATable 

Source Sum Squares Mean Square OF 
Between 0.08290017 0.04145009 2 
Error 0.0468687 0.005207634 9 
Total 0.1297689 11 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Bartlett Equality of Variance 4.069 9.21 
Distribution Shapiro-Wilk W Normality 0.941 0.802 

Mean Dry Biomass-mg Summary 

NA 

NA 

Station Location 

Lab Control 

Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Cu) 

Latitude 

PMSD Test Result 

17.3% 

OF P-Value P-Type Decision(a:5%) 

6 0.0058 CDF Significant Effect 

6 0.0075 CDF Significant Effect 

F Stat P-Value Decision(a:5%) 

7.959 0.0102 Significant Effect 

P-Value Decision(a:1 %) 

0.1308 Equal Variances 

0.5112 Normal Distribution 

Longitude 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
Lab Control 4 0.642 0.5674 
Cu Ctrl 10 ug/L 4 0.4617 0.4089 
Cu Ctr! 20 ug/L 4 0.47 0.2933 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 
Lab Control 0.608 0.6233 0.6253 
Cu Ctr! 10 ug/L 0.5107 0.4487 0.45 
Cu Ctr! 20 ug/L 0.582 0.3427 0.414 

000-469-187-2 

0.7166 0.6243 0.608 0.7113 
0.5144 0.4493 0.4373 0.5107 
0.6467 0.4777 0.3427 0.582 

Rep4 

0.7113 

0.4373 

0.5413 

CETIS™ v1.8.7.16 

0.02343 7.3% 0.0% 

0.01658 7.18% 28.1% 

0.05551 23.6% 26.8% 

lr .1 ,0 j{9u_ 
Analyst:_iii_ QA: if I/ 

fltvJ, /1 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 19-0281-7177 Endpoint: Mean Dry Biomass-mg 
Analyzed: 17 Oct-17 17:24 Analysis: Parametric-Control vs Treatments 

Graphics 

~ 
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Lab Control Cuctr11011g/L CuCtrl20ug/L 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Oct-17 17:24 (p 2 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Ranklts 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

20-5108-1139 
17 Oct-17 17:23 

10-2689-5567 

28 Jul-17 

29 Aug-17 

32d Oh 

Endpoint: Length-mm 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

17 Oct-17 17:24 (p 1 of 2) 

170737a I 07-5325-2191 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 10-9377-7547 

17-8459-8912 

16-3436-0172 

27 Jul-1711:45 27 Jul-1711:45 12h Teck Coal 

Cu Ctr! 10 ug/L 

Cu Ctr! 20 ug/L 

Sample Code 

Lab Control 

Cu Ctr! 10 ug/L 

Cu Ctr! 20 ug/L 

Data Transform 

Untransformed 

28 Jul-17 

28Jul-17 

Material Type Sample Source 

Water Sample Teck Coal 

28Jul-17 

28Jul-17 

Lab Control (10 ug/L Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Lab Control (20 ug/L Cu) 

Zeta Alt Hyp Trials Seed 

NA C>T NA NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD 
Lab Control Cu Ctrl 10 ug/L 2.426 2.18 0.309 

Cu Ctrl 20 ug/L 4.074 2.18 0.309 

ANOVA Table 

Source Sum Squares Mean Square OF 
Between 0.6763324 0.3381662 2 
Error 0.3622566 0.04025073 9 
Total 1.038589 11 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Bartlett Equality of Variance 2.805 9.21 
Distribution Shapiro-Wilk W Normality 0.9283 0.802 

Length-mm Summary 

NA 

NA 

Station Location 

Lab Control 

Lab Control (10 ug/L Cu) 

Lab Control (20 ug/L Cu) 

Latitude 

PMSD Test Result 

3.03% 

DF P-Value P-Type Decision(a:5%) 

6 0.0338 CDF Significant Effect 
6 0.0026 CDF Significant Effect 

F Stat P-Value Decision(a:5%) 

8.401 0.0087 Significant Effect 

P-Value Decisiori(a:1%) 

0.2460 Equal Variances 
0.3628 Normal Distribution 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
Lab Control 4 10.2 9.801 10.59 10.23 9.9 10.42 0.124 
Cu Ctr! 10 ug/L 4 9.852 9.72 9.984 9.867 9.75 9.923 0.04162 
Cu Ctrl 20 ug/L 4 9.618 9.254 9.982 9.635 9.357 9.846 0.1143 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 10.42 10.08 9.9 10.38 
Cu Ctr! 10 ug/L 9.923 9.818 9.917 9.75 
Cu Ctr! 20 ug/L 9.846 9.5 9.769 9.357 

Teck Coal Q3 

Longitude 

CV% %Effect 

2.43% 0.0% 
0.85% 3.38% 

2.38% 5.67% 

000-469-187 -2 CETIS™ v1 .. 8.7.16 Analyst:-1Af._ QA: JC~ 
<t!.~ .• _1/1-Y 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-5108-1139 Endpoint: Length-mm 
Analyzed: 17 Oct-17 17:23 Analysis: Parametric-Control vs Treatments 

Graphics 
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Report Date: 

Test Code: 
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--··------··---··----,----------------------------i--__ _ 
P,aRe 1 of 

Teck 
COCID: I 

:··.·i•(I>ROJEClP/(;lli'.lE~iINEO 

20170725-1327 
..... 

TUR~AROUND TIME: RUSH: 

... •onl'ER·Il!iFO' 

Facility Name I Job# Fording River Operation Lab Name Nautilus Environmental Report Format I Distribution 

Project Manager Neil MacDonald tlib Contact Email 1: Dylan.Begin@teck.com 

Email Neil.MacDonald@teck.com Email Email2: Nei!.Macdonald@teck.com 

Address PO Box l 00 Address 8664 Conunerce Court Email 3: teckcoa!@equisonline.com 

City Elkford Province IBC City Burnaby Province BC PO number 

Postal Code VOB !HO Country I Canada I ilstal Code V5A 4N7 Country Canada 

( 

Sample ID 

~ µ 

0 ~"<:[:> 
~ :: k'"' 0) c .. ) ·e; (§;.,_~ 
Cl ~ s 
·5 

j~ "' "' s ~~ 
~ " "' ·a 

~ =- "' ::C-..;:! :E "' " "' "' :.:; .Q J,i. j = ::I 

="" = "'-0 Q . ·; "tS ~ 11 G=Grab 
~~ c..i ~ f:: Field N Time #Of s

1
., Q ;:s -= "' ~~ "' Q "' Sample Location Matrix :i:: Date (24hr) C=Comp Cont. """' N Ol 

N =.. .... .... =-
FR_FRCPl_Q_03072017_N (f) FR_FRCPl WS 2017/07/25 09:08 G 

:.;•. 
l )t/ 0 -:J\. 

FR_UFRl_Q_03072017_N CV FR_UFRl WS 2017/07/25 11:41 G ly2J! ~ 
'i 
> 
/;;; f""'= ' 
•• 

.'::J( 
~ 

~ .f ,--.... 

rn rn rn 
I' n.-- I- ir ~ ,,.,,; "' ~--;i C'1 

~s u:- rt--- ~ ct - -)., 
.·:. 
: 

0 ,''!lmfll cA-e~c,V.?\;i''&C'l: c\ft\r 1 <;o\-Gu11\-e~, 
oc\O\!\'t' \.ek) I ;:,~ ycvvh c IA\C\;h) r<"JVrv-1 I '0 ' / - I 

I .. 
f>)•:•;;·;••lij(2PL•·:.: :?.•;:i,; ...•.. , ... .:t: •. •. ·•: ,:,·:;;·•;, "'::{>:i?,}',;i_•' .•.\•; ;::-''!':.••.•:•: •.·/''''(i.t':··. :•::·_:;,' .. -' ,;:;.:•:. 

Regular (default) X - -~--- ) Cl,".', Sampler's Name _"'J,,_,;:;·;. ~ 
Priority (2-3 business days) - 50% surcharge ' ,;, :, o, __ ,.~----. ""-:\.-, ,"" Mobile# 

Date/Time 
Emergency (I Business Day) - 100% surcharge ~' Sampler's Signature ''-\ 

For Emergency <I Day, ASAP or Weekend - Contact ALS 
L__~~~~-==~~~~c~!~ ~ .··I 

Excel PDF EDD 

x x x 

x x x 

x 

tG .a 
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Teck 
COCID: I Q3 Chronic TOX July 25 TURNAROUND TIME: 

regular RUSH: 
, . . ,c.':· . .... •• .·. 'PRQJECJ.:ICLJE:Nt I!'sFO . ·;· . ... ·· . .... ..... ...... ;• ... ... ,, .. ·· ·' . LA~QMTlJRY .... , .. ..... . 

'·' . ·,:. :··.· :' ·· 'OntER(l\(FO •· •:< ;··· : 
· . 

Facility Name Greenhills Operations LabName Nautilus Environmental EDD delivery: 

Project Manager Leigh Stickney Lab Contact Krysta Pearcy Site: leigh.stickney@teck.com EQuIS: GHO 
Email leigh.stickney@teck.com Email Report Format I Distribution 

Address PO Box 5000 Address 8664 Commence Court Yes PDF Yes Excel 
Imperial Square Lake City Email 1: Jeigh.stickney@teck.com 

City Elkford · Province IBC City Burnaby Province BC Email2: sean.beswick@teck.com 

Postal Code VOB !HO Country I Canada Postal Code V5A4N7 Country Can Email3: jeremy .enns@teck 

Phone Number 250 865 3274 Phone Number PO number ,., . ,' ·:·: .... , ... ,•:.>·• .• :: •.•: •: .:, · .. , ·•' "•. ::•>sA'M'Pt:EPEtAlhS . " ,.. . .. : . . '.•,; . :.· .•· •: ... :t. ·'"" . 
. ,. :· .. 

·, ,. ANAfN$rsl:lEQUE$'rEP : , .. x •·,.. . > • . : . Please indicate below Filtered, Perserved or both (F, P, F/P) ......:. 
; #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NI! #NIA #NIA 
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~~ <I) 'ill .): 8 @ ~ ·a "' !l 
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::> 
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COC ID: 20170725-0725 Page: 1 of 1 

Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation LabName Nautilus Environmental Send Invoice To 

Contact Name Bob Werner Contact Name Krysta Pearcy Address 

Address 2261 Corbin Rd. Emma Marus 

City Sparwood Jrrov. BC Address 8664 commerce Court City State 

Postal Code VOB2GO Country I Canada City Burnaby State BC Postal Code Countty 

Phone Number 250 425 7321 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To K.aren.Hannan@Teck.com Phone Number 604-420-8773 Shipping Company 

Don.Sacino@teck.com Email Address kl)'sta@nautilusenvironmental.ca Tracking Number 

Bob.Wemer@teck.com emma@nautilusenvironmental.ca r CC Hardcopy To 

Errin.DeBoer@teck.com PO Number CM000478260 e+ CC Hardcopy To 

SAMPLE DETAILS A ~MNSIS REQUESTED ADDITIONAL INFORMATION 
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Teck 
I 20170801-1255 TURNAROUND TIME: RUSH: COCID: 

Facility Name I Job# Fording River Operation '.Lab Name Nautilus Environmental Repqrt Format I Distribution Excel PDF EDD 

Project Manager Neil MacDonald Lab Contact Email 1: ()ylan.Begln@teck.com x x x 
Email NeiLMacDonald@teck.com Email Email 2: Neil,Macdonald@teck.com x x x 

Address PO Box I 00 Address 8664 Commerce Court Email 3: teckcoal@equisonline.com x 

City Elkford Province !BC City Burnaby Province BC PO number 

Postal Code VOB'IHO Country !Canada Postal Code V5A 4N7 Country Canada 

Phone Number 604-420-8773 

~~~~~~~~~~~~ 
Phone Number 1-250-865-5204 
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Regular (default) X 
Sampler's Name 

Priority (2-3 business days) - 50% surcharge 
Emergency (I Business Day) - 100% surcharge 

Sampler's Signature 
For Emergency <I Day, ASAP or Weekend - Contact ALS 
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Lab Name ll~i·f,qijal 
l.46 Contaci iiii;:;.t;;hiTcn-;~n 
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coc ID: J Q3 Chronic TOX August 1 

.· •, ...... . · . • .• • .· ·.· · .· " PIWJJ!;('t/CLil\NT iNFQ •• • • .. . • · : •·· : · · 
Facility Name Greenhills Operations 

ProjectManager Leigh Stickney 
Email leigh.stickney@teck.com 

Address PO Box 5000 

City Elkford Province !BC 

Postal Code VOB !HO Country I Canada 

Phone Number 250 865 3274 
. \.•.... .· .·. ·•··· ·.· .· · ·• ·. $AMPLE Pl\TA.li.S ··.. . .· .. 
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GH_FRl ws N 1-Aug-17 

GH_ER2 ws N 1-Aug-17 

SER\1lQEREQUEST.{nislt-s11bJ¢ctt!layailaJlUitY) > .·· ·.· < ' .• · .. ·:•··:· .. · 

Sampler's Name 
Regular (default) X 

Priority (2-3 business davs)- 50% surcharge 

Sampler's Signature Emergency (I Business Day) - I 00% surcharge 
For Emergency <I Dav ASAP or Weekend - Contact ALS 

Page lof 1 

TURNAROUND TIME: 
re.[ular 

RUSH: \ ( 

LABQR,ATORY . • • •!• .·: .· 0T1fERINFO ·. .••·•· 
Lab Name Nautilus Enviromnental EDD delivery: 

Lab Contact Krysta Pearcy Site: leigh.stickney@teck.com EQuIS: GHO 
Email Report Format I Distribution 

Address 8664 Co1mne\:i,c.e Court Yes PDF Yes Excel 

Imperial Square Lake City Einail I: Jeirrh.sticknev@teck.com 

City Burnaby Province BC Email 2: sean.beswick@teck.com 

Postal Code V5A 4N7 Country Can Email 3: jeremy.enns@teck 

Phone Number PO number ... , 

•. • Pl.ease indicate below Filtered, Perserved or both (F, P, F/P 
. • #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA 
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TURNAROUN!! TIM~: 

Lah :Nam¢ Hydro9ual Laboratories Ltd 
Lab Contact Ji1cklyn Pool 

Eni.uil 
Address,114, 6125 • l.2thStreetS.E. 

l'rovince BC City Calgaiy 

Posial Code VOB IHQ l Counuy Canada 
Phone Number 2.SG 865 3274 
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Sam le Locatio1i Matrix "' ~ Date 
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Gll_.ER2 ws N 
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Snmplcr's Signature 



Record 
COC ID: 20170801-0801 Page: I of I 

Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus·Environmehtal · · Send Invoice To 

Contact Name Bob Werner Contact Name Krysta Pearcy Address 

Address 2261 Corbin Rd. Emma Marus 
-· 

City Sparwood \Prov. BC Address 8664 commerce Court City State 

Postal Code VOB2GO Country I Canada City Burnaby State BC Postal Code Countly 

Phone Number 250 425 7321 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Karen.Hannan@Teck.com Phone Number 604-420-8773 Shipping Company 

Don.Sacino@teck.com Email Address krysta@nautilusenvironmental.ca Tracking Number 

Bob.Werner@teck.com emma@nautilusenvironmental.ca CC Hardcopy To 

Errin.DeBoer@teck.com PO Number CM000478260 CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
,,: 
et-· ;l ... 
i ~ 

-~:-, ~ g ~ !.\- ~ .~ ~ ~.~ :><. c. .. "'. .. .. ~ ::r'..]~-< ... :s t ~--·· 
.c ~ ~ = a: <) _, ..., » 

Time G=Grab #Of I ~ u :z "'Oi~' ..., ~ 
(24hr) 1·.,. ~ I ..., 

QQ ~86 Samole ID Matrix Date C=Comp Cont. .-!- J "" 
CM_MC1_WS_20170801_N ws Aug 1, 2017 15 ;(t) G 1 X' ~q~ x/ x/ x x /(> () Week2 

CM_MC2_WS_20170801_N ws 1-Aug-17 Omo G 1 I(~ ~L /x /x x )( f6.0 \Veek 2 
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Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Ac cf pted By/ Affiliation I Date I Time Sample Receipt Conditions 
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~ ~ c. " " 

,~ s Q. -a c. 
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Teck 
COCID: I 20170808-1357 TURNAROUND1 TIME: 

Facility Name I Job# Fording River Operation Lab Name Nautilus Environmental 

Project Manager Neil MacDonald Lab Contact 1 

Email Neil.MacDonald@teck.com Email i 
Address PO Box I 00 Address 664 Commerce Court 

City Elkford Province [BC City Burnaby 

Postal Code YOB !HO Country I Canada Postal Code Y5A 4N7 

Phone Number 1-250-865-5204 

. -( ,_, 
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Field "' Time G=Grab #Of N 
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Re£ular (default) X 
Priority (2-3 business days) - 50% surcharge 

Emergency (I Business Day) - 100% surcharge 
For Emergency <I Day, ASAP or Weekend - Contact ALS 

.. , ... 10:30 G 1 2 

I ,•.< 2017/08/08 11:10 G 1 2 

·.? ... 2017/08/08 11:40 G 2 2 
. ·· .. 

I •• ·:. 2017/08/08 09:50 G 2 2 

·' 2017/08/08 10:34 G 2 2 
.. 

2017/08/08 11:46 G 1 ... 
·. .. ·~· .> ... 2017/08/08 09:14 G 1 
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Sampler's Signature 
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Country Canada 
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Q ~ ~ ~~ 
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RUSH: 

Renort Format I Distribution Excel PDF 

Email 1: Lee.Wilrn@teck.com x x 
Email2: Neil.Mac.qonald@te.c~.com, x x 
Email3: teckco'al@equisonllne.com ·• . 

PO number .. · . .• 

~ 
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Teck 
20170808-1401 

F 

Elk ford 
YOH mo 

Sam ile lJ) Sam llc Location 

FK.FRC!'l.,QR .. 17072017.wN FfClrliCPl 

Sun1plc<"'s Name 

Snmplcr's Signature 
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Page I of I 

Teck 
coc ID: I Q3 Chronic TOX August 8th TURNAROUND TIME: RUSH: re2ular . 

Facility Name Greenhills Operations Lab Name Nautilus Envirorunental EDD delivery: 

Project Manager Leigh Stickney Lab Contact Krysta Pearcy Site: leigh.stickney@teck.com EQu!S: GHO 

... 

Sample ID 

Email leigh.stickney@teck.com Email Report Format I Distribution 
Address PO Box 5000 Address 8664CommenceCourt Yes PDF .. Yes Exce.L ....... . 

City Elkford 

Postal Code VOB !HO 

Phone Number 250 865 3274 

Sample Location 
Field 

Matrix 

Impena!Sqmrre take C':tty Email I: leigh.sticknev(cil,teck.com 
Province I BC City Burnaby Province BC Email 2: sean.beswick@teck.com 

Country I Canada Postal Code V5A 4N7 Country Can Email 3: jeremy.enns@teck 

Phone Number PO number 
.·· < ·. ··. ·.· .. • ·: .•. 

I •·: Please indicate below Filtered, Perserved or both (F, P, FIP) 

Time G=Grab 
Date (24hr) . C=Comp 

1
,. #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA 

·•. 
#Of I•. 

Cont. , .. 

#NIA 

GH_FRl_ WS_2017-07-25_N GH_FRI ws N 8-Aug-17 I ··:• 

GH_ER2_ WS_2017-07-25_N GH_ER2 ws N 8-Aug-17 

I • .. 

: 

I \) 

., .. 
Regular (default) X S 1 , N ~ / J' ,..::. If t Mobile# 1----------------P-ri-o-ri-tv(-2--3-b_u_s-in_e_s_s -d-av-.s~ )- ~5=0.=Yo=s~u~rc=h=a~rg=,e~'-1 amp er. s ame _J , I/ E,f)').. J, /!C~i-' f"'VI 

Emergencv (] Business Dav) - 100% surcharne /I fh I I t 11 j .:.A '.Ar A-

For Emergency <l Dav ASAP or Weekend - Contact ALS Sampler's Signature /jf/ fl~.. f!;tfllJ/7/ _,,,r''f:llf!Jf1" Date/Time 

i/1
' V/! " 

0 (orvt·r ~~ ~ \ cQ\ ~1-) \es~("5 ncA {\(}QJect 

#NIA 



I P.-.g_.i ._,f 

l_~_li_ec~k---+--~----~---,-------.,------.,.-----1 
COCID: Chronic TOX 

Province BC 
Coumry Canada 

c 
~ 
0 

~ 

·5 
10 
:E 
"' :::> 
0 
'E 

Field i:l 
Matrix "' Sa111 Jle Location :i:: Date 
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SUMMARY 

Summaries of sample information and test results from the toxicity tests conducted on samples 

collected from the Elk Valley to meet requirements of the quarterly toxicity testing program 

required under BC Ministry of Environment and Sustainability permit number 107517 in the fourth 

quarter of 2017 are provided in the tables below.  

   

Sample and Test Type Information 

Sample IDs 

FR_UFR1 (site control), GH_ER2 (site control), CM_MC1 (site control) 

FR_FRCP1, GH_FR1, GH_ERC*, EV_MC2*, EV_HC1*, CM_MC2 and 

LC_LCDSSLCC* 

Sample collection dates October 2, 10, 17, 24 and 31, 2017  

Sample receipt dates October 3, 11, 18 and 26 and November 1, 2017 

Sample receipt temperatures Ranged from 2.6 to 9.0°C 

Test types 

Ceriodaphnia dubia 7-d survival and reproduction 

Pseudokirchneriella subcapitata 72-h growth inhibition 

Hyalella azteca 28-d survival and growth 

Pimephales promelas survival and growth 

Oncorhynchus mykiss embryo-alevin development 

* Tested with C. dubia, P. subcapitata and O. mykiss only 
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Summary of Results 

Endpoint 

Mean ± SD 

Laboratory  

Control 

FR_UFR1 

 (Site Control) 

GH_ER2 

(Site Control) 

CM_MC1  

(Site Control) 
FR_FRCP1 GH_FR1 

C. dubia       

Survival (%) 100 100 100 100 100 100 

Reproduction 18.4 ± 2.4 18.7 ± 4.7 17.9 ± 2.9 18.6 ± 2.7 9.9 ± 1.1 * α β ꝉ 21.3 ± 1.8 

P. subcapitata       

Cell Yield  

(x 104 cells/mL) 
29.2 ± 1.8 108.1 ± 7.4  109.6 ± 8.2  111.4 ± 6.7 97.8 ± 4.6 β ꝉ 116.3 ± 9.3 

H. azteca       

Survival (%) 98.0 ± 4.5 100 ± 0.0 96.0 ± 5.5 96.0 ± 8.9 94.0 ± 5.5 100 ± 0.0 

Dry weight (mg) 0.63 ± 0.03  0.56 ± 0.07  0.47 ± 0.17  0.45 ± 0.20 *   0.48 ± 0.07 *  0.48 ± 0.09 * 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
ꝉ  Result was significantly lower than the site control CM_MC1 
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Summary of Results (continued) 

Endpoint 
Mean ± SD 

GH_ERC EV_MC2 EV_HC1 CM_MC2 LC_LCDSSLCC 

C. dubia      

Survival (%) 100 100 100 80 100 

Reproduction 18.6 ± 4.9 23.1 ± 2.6 18.4 ± 2.0 7.6 ± 4.9* α β ꝉ 23.4 ± 2.8   

P. subcapitata      

Cell Yield  

(x 104 cells/mL) 
128.8 ± 2.5 107.8 ± 7.0 109.8 ± 8.2 105.0 ± 3.4 103.5 ± 4.4 

H. azteca      

Survival (%) NT NT NT 88.0 ± 16.4 NT 

Dry weight (mg) NT NT NT 0.27 ± 0.06* α NT 

SD = Standard Deviation, NT = Not Tested 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
ꝉ Result was significantly lower than the site control CM_MC1 
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Summary of Results (continued) 

Endpoint 

 Mean ± SD  

Laboratory  

Control 

FR_UFR1 

(Site Control) 

GH_ER2 

(Site Control) 

CM_MC1 

(Site Control) 
FR_FRCP1 GH_FR1 CM_MC2 

P. promelas          

10 µg/L Cu         

Hatch (%)  95.0 ± 6.4 100 ± 0.0 98.3 ± 3.3 95.0 ± 6.4 96.7 ± 3.8 98.3 ± 3.3 95.0 ± 6.4 

Survival (%)  83.3 ± 11.6 81.7 ± 12.6 80.0 ± 9.4 65.0 ± 22.0 16.7 ± 8.6* α β † § 70.0 ± 3.8 18.3 ± 24.0* α β † § 

Biomass (mg)  0.80 ± 0.07 0.78 ± 0.04 0.68 ± 0.03* 0.73 ± 0.13 0.51 ± 0.15* α § 0.84 ± 0.01 0.34 ± 0.23* α β † § 

Length (mm)  10.9 ± 0.4 10.1 ± 0.2 10.0 ± 0.3 10.6 ± 0.8 13.3 ± 2.0 10.2 ± 0.3* 12.7 ± 2.5 

Normal 

development (%)  
100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 

20 µg/L Cu         

Hatch (%)  95.0 ± 6.4 NT NT NT 95.0 ± 3.3 91.7 ± 6.4 93.3 ± 7.7 

Survival (%)  81.7 ± 10.0 NT NT NT 78.3 ± 10.0 76.7 ± 12.8 66.7 ± 9.4 

Biomass (mg)  0.82 ± 0.13 NT NT NT 0.89 ± 0.07 0.83 ± 0.10 0.78 ± 0.08 

Length (mm)  10.6 ± 0.3 NT NT NT 10.7 ± 0.2 10.4 ± 0.4 10.3 ± 0.4 

Normal 

development (%)  
100 ± 0.0 NT NT NT 100 ± 0.0 100 ± 0.0 100 ± 0.0 

SD = Standard Deviation, NT = Not Tested 

* Result was significantly lower than the 10 µg/L copper-treated laboratory control 
α Result was significantly lower than the 10 µg/L copper-treated site control FR_UFR1 
β Result was significantly lower than the 10 µg/L copper-treated site control GH_ER2 

† Result was significantly lower than the 10 µg/L copper-treated site control CM_MC1 
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Summary of Results (continued) 

Endpoint 

 Mean ± SD  

Laboratory  

Control 

FR_UFR1  

(Site Control) 

GH_ER2  

(Site Control) 

CM_MC1 

(Site Control) 
FR_FRCP1 GH_FR1 CM_MC2 

O. mykiss        

Survival (%) 89.7 ± 8.3 62.7 ± 41.8* 51.1 ± 36.2* α 
31.7 ± 41.8* α 

β 

24.2 ± 46.1* α 

β 

20.7 ± 41.4* α 

β 
20.7 ± 41.4* α β 

Viability (%) 83.8 ± 6.3 61.9 ± 41.1* 49.4 ± 35.6* α 
30.0 ± 41.9* α 

β 

24.2 ± 46.1* α 

β 

19.0 ± 37.9* α 

β 

19.0 ± 37.9* α 

β 

Length (mm) 18.0 ± 0.3 18.0 ± 0.3 17.8 ± 0.7 17.7 ± 0.2 17.2 ± 1.1 16.5 ± 0.0 20.3 ± 0.0 

Wet weight (mg) 71.9 ± 4.2 71.0 ± 7.4 70.6 ± 1.3 74.4 ± 5.1 75.7 ± 8.1 77.9 ± 0.0 91.7 ± 0.0 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control  
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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Summary of Results (continued) 

Endpoint 

Mean ± SD 

GH_ERC EV_MC2 EV_HC1 LC_LCDSSLCC 

O. mykiss     

Survival (%) 20.5 ± 34.0* α β 21.8 ± 41.4* α β 30.8 ± 33.5* α β 36.4 ± 39.8* α β 

Viability (%) 18.8 ± 32.8* α β 19.4 ± 38.7* α β 28.3 ± 31.1* α β 34.6 ± 36.8* α β 

Length (mm) 16.4 ± 0.5  16.4 ± 1.2 16.2 ± 0.4 19.5 ± 0.6 

Wet weight (mg) 69.0 ± 3.3 73.1 ± 4.4 66.4 ± 7.8 85.6 ± 3.4 

SD = Standard Deviation, NT = Not Tested 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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1.0 INTRODUCTION 

 

Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 

various locations in the Elk Valley as part of a quarterly toxicity testing program required under 

BC Ministry of Environment and Sustainability permit number 107517.  Test species required to 

be tested quarterly include a cladoceran (Ceriodaphnia dubia), a unicellular green alga 

(Pseudokirchneriella subcapitata), an amphipod (Hyalella azteca), and the fathead minnow 

(Pimephales promelas).  Tests are also required on a semi-annual basis (in alignment with second 

and fourth quarter testing) using rainbow trout (Oncorhynchus mykiss).  

 

Water samples used for testing were transported in 20-L plastic containers in coolers containing 

ice packs, or in 200-L plastic drums.  Samples were received at temperatures ranging from 2.6 to 

9.0°C and were stored in the dark at 4  2C prior to testing. Table 1 summarizes the toxicity tests 

that were conducted on each sample as well as sample collection dates. Samples were collected 

weekly on the dates shown in Table 1 for the duration of the H. azteca, P. promelas and O. mykiss 

tests. The P. promelas test was conducted at the Nautilus Environmental laboratory in Calgary, AB; 

the other toxicity tests were conducted at the Burnaby, BC location. 

 

This report presents the results of the toxicity tests. Copies of laboratory data sheets and printouts 

of statistical analyses are provided in Appendices A through E. Results of analytical chemistry that 

was performed on the samples tested in this program are uploaded by Teck to the Environmental 

Management System database. These samples were collected by Teck personnel at the same time 

the samples were collected for toxicity testing. The chain-of-custody forms are provided in 

Appendix F. 
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 Table 1. Summary of toxicity testing program. 

Sample ID EMS Location ID Species Tested Sample Collection Dates 

FR_UFR1 *  E216777 
C. dubia, P. subcapitata, 

H. azteca, P. promelas and 

O. mykiss 

October 2, 10, 17, 24 and 31, 2017 

GH_ER2 * 0200389 

C. dubia, P. subcapitata, 

H. azteca, P. promelas and 

O. mykiss 

October 2, 10, 17, 24 and 31, 2017 

CM_MC1 *  E258175 

C. dubia, P. subcapitata, 

H. azteca, P. promelas and 

O. mykiss 

October 2, 10, 17, 24 and 31, 2017 

FR_FRCP1 E300071 
C. dubia, P. subcapitata, 

H. azteca, P. promelas and 

O. mykiss 

October 2, 10, 17, 24 and 31, 2017 

GH_FR1 0200378 
C. dubia, P. subcapitata, 

H. azteca, P. promelas and 

O. mykiss 

October 2, 10, 17, 24 and 31, 2017 

GH_ERC E300090 C. dubia, P. subcapitata 

and O. mykiss 
October 2, 10, 17, 24 and 31, 2017 

EV_MC2 E300091 C. dubia, P. subcapitata 

and O. mykiss 
October 2, 10, 17, 24 and 31, 2017 

EV_HC1 E102682 C. dubia, P. subcapitata 

and O. mykiss 
October 2, 10, 17, 24 and 31, 2017 

CM_MC2 E258937 
C. dubia, P. subcapitata, 

H. azteca, P. promelas and 

O. mykiss 

October 2, 10, 17, 24 and 31, 2017 

LC_LCDSSLCC E297110 C. dubia, P. subcapitata 

and O. mykiss 
October 2, 10, 17, 24 and 31, 2017 

* Site water controls 
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Figure 1. Chronic toxicity monitoring locations. 
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2.0 METHODS 

 

Methods for the toxicity tests using C. dubia, P. subcapitata, H. azteca, P. promelas and O. mykiss 

are summarized in Tables 2 through 6.  Laboratory control water was 20% Perrier water prepared 

with deionized water for C. dubia; dechlorinated City of Calgary municipal tap water for P. 

promelas; reconstituted water prepared by addition of reagent grade salts to dechlorinated Metro 

Vancouver municipal tap water for H. azteca according to a recipe provided in Environment 

Canada (2013); and dechlorinated Metro Vancouver municipal tap water for O. mykiss.    

 

For the H. azteca tests, all of the site waters were supplemented with 25 mg/L chloride and 0.02 

mg/L bromide using NaCl and NaBr, respectively, according to recommendations of the Hyalella 

Advisory Group (chaired by Chris Ingersoll, USGS) (Norberg-King et al., 2014), since low 

concentrations of these halides are known to impair growth of this species.  The laboratory control 

water contained approximately 75 mg/L chloride and 0.8 mg/L bromide, respectively. 

 

Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 

(Grothe and Johnson, 1996; Kszos et al., 1997; Downey et al. 2000). Results of toxicity tests and 

Toxicity Identification Evaluation efforts conducted in 2015 indicated that artefactual toxicity (i.e., 

adverse effects that were not associated with toxicants in the sample) had occurred in fathead 

minnow tests using ambient water samples from the Elk Valley and amendment of the samples 

with a low dose of copper appeared to counteract the adverse effect.  Consequently, the P. 

promelas tests were tested on the samples with addition of 10 µg/L copper, in order to reduce the 

potential adverse effects caused by fungi and microbes in the samples.  Three of the site waters 

(FR_FRCP1, GH_FR1 and CM_MC2) were also tested using 20 µg/L copper to evaluate whether 

higher concentration of copper was necessary to control microbial growth in these samples, which 

contained a higher hardness than the other samples. Copper-amended control water treatments 

using the same concentration of copper were also evaluated to test whether the copper itself 

caused any adverse response. 

 

Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013), and involved 

comparison of results to both the laboratory and site water controls. 
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Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test species Ceriodaphnia dubia 

Organism source In-house culture 

Organism age <24 hour old neonates, produced within a 12 hour window 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20-mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured at 

test initiation; survival and reproduction checked daily 

Test protocol Environment Canada (2007a), EPS 1/RM/21 

Statistical software CETIS Version 1.8.7 

Test endpoints Survival and reproduction 

Test acceptability criteria for controls 

≥80% survival; ≥15 young per surviving control producing three 

broods; ≥60% of controls producing three or more broods; no 

ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test species Pseudokirchneriella subcapitata, strain CPCC# 37 

Organism source 

In-house axenic culture, obtained from Canadian Phycological 

Culture Center, and originally isolated from Nivelta River, 

Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 
Full strength sample diluted to 95.2% (v/v) by addition of 

nutrients, plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control and site control 

Number of organisms 10,000 cells/mL 

Control water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 

Test area temperature measured daily; temperature and pH 

measured at test initiation; pH of two control wells measured at 

test termination 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Statistical software CETIS Version 1.8.7 

Test endpoints Algal cell growth inhibition 

Test acceptability criteria for controls 
>16-fold increase in number of algal cells; CV ≤ 20%; no trend 

when analyzed using Mann-Kendall test 

Reference toxicant Zinc (added as ZnSO4) 
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Table 4. Test conditions: Hyalella azteca survival and growth test. 

Test species Hyalella azteca 

Organism source Aquatic Research Organisms, NH 

Organism age 7- to 8-days old 

Test type Static-renewal 

Test duration 28 days 

Test vessel 375-mL glass container 

Test volume 300 mL 

Test concentrations 100% (undiluted) sample, plus laboratory control 

Test replicates 5 per treatment 

Number of organisms 10 per replicate 

Control water 

Reconstituted water containing ~75 mg/L Cl and 0.8 mg/L Br 

(Environment Canada 2013). Samples were supplemented with 

25 mg/L Cl and 0.02 mg/L Br. 

Test solution renewal Twice daily (~80% renewal) 

Test temperature 23 ± 1°C 

Feeding 

1 mL of YCT daily to each container. Tetramin daily, with 

amounts increasing weekly: Week 1: 0.25 mg, Week 2: 0.5 mg, 

Week 3: 1 mg, Week 4: 1.5 mg in each test container. 

Light intensity 500 to 1000 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity measured upon arrival; hardness 

and alkalinity measured at test termination; total ammonia 

measured at test initiation and termination 

Test protocol 

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

al. (2014) 

Statistical software CETIS Version 1.8.7 

Test endpoints Survival and dry weight 

Test acceptability criteria for controls Mean control survival of 80% survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 5. Test conditions: Pimephales promelas survival and growth test. 

Test species Pimephales promelas 

Organism source Aquatox, Hot Springs, AR 

Organism age <24 hours 

Test type Static-renewal 

Test duration From egg stage until 28 days post hatch 

Test vessel 1-L plastic container 

Test volume 1 L 

Test concentrations 
100% (undiluted) sample amended with 10 or 20 µg/L Cu, plus 

laboratory control and control amended with 10 or 20 µg/L Cu 

Test replicates 4 per treatment 

Number of organisms 10 per replicate 

Control water Dechlorinated City of Calgary municipal tapwater 

Test solution renewal Daily (80% renewal) 

Test temperature 25 ± 1°C 

Feeding 
Twice a day, after hatch, with newly hatched brine shrimp 

(Artemia nauplii) 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration None unless dissolved oxygen fell to less than 60% saturation 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity measured upon arrival; survival 

checked daily 

Test protocol US EPA (1996) and ASTM (2013) 

Statistical software CETIS Version 1.8.7  

Test endpoints 
Hatch, survival, length, biomass, normal development (which 

assesses incidence of deformities) 

Test acceptability criteria for controls >66% hatch, ≥70% post-hatch survival 

Reference toxicant Sodium chloride (NaCl) 
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Table 6. Test conditions: Oncorhynchus mykiss embryo-alevin test. 

Test species Oncorhynchus mykiss 

Organism source Troutlodge, Sumner, WA 

Gamete quality 

Small amount of water added to milt on a dry glass slide; 

verification of vigorous sperm motility using a compound 

microscope (100 X magnification) 

Organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration Test terminated 7 days after ≥50% of controls hatch 

Test vessel 4-L plastic containers 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations 100% (undiluted sample), plus laboratory control 

Test replicates 4 per treatment 

Number of organisms 30 per replicate 

Control water Dechlorinated Metro Vancouver municipal tap water 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark; low intensity light used during solution renewals 

Aeration Continuous gentle aeration 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured 

upon arrival; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28 

Statistical software CETIS Version 1.8.7 

Test endpoint 
Survival, viability (which assesses incidence of deformities), 

length, wet weight  

Test acceptability criteria for controls ≥65% normally developed hatched fish 

Reference toxicant Sodium dodecyl sulphate (SDS) 
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3.0 RESULTS 

 

3.1 Ceriodaphnia dubia 

 

Results of the toxicity tests using C. dubia are provided in Table 7.  The Fording River (FR_UFR1), 

Elk River (GH_ER2) and Michel Creek (CM_MC1) site waters performed similarly to the laboratory 

controls for this species, indicating that there were no adverse effects associated with the 

upstream Fording River, Elk River and Michel Creek stations.  

 

There were no adverse effects on C. dubia survival; survival ranged from 80 to 100% in all samples 

and control treatments. However, reproduction was significantly reduced in two samples 

(FR_FRCP1 and CM_MC2) compared to all four control and site control waters. Sample CM_MC2 

produced the greatest reduction in reproduction; there was a 59% reduction of reproduction in 

CM_MC2 compared to site control CM_MC1. 

 

3.2 Pseudokirchneriella subcapitata 

 

Results of the toxicity tests using P. subcapitata are provided in Table 8.  In these tests, the three 

site water controls produced 3.7 to 3.8-fold greater growth than the laboratory control. This 

finding is not unusual, since the higher ionic strength associated with the site water controls would 

be expected to stimulate cell growth of this species relative to the very low ionic strength 

associated with the laboratory control water.   

 

There were no adverse effects on cell yield in any of the samples compared to the laboratory 

control; stimulation ranged between 234.2 and 340.2%. There was a statistically significant 

reduction of cell growth in sample FR_FRCP1 relative to site water controls GH_ER2 and CM_MC1; 

however, this reduction was only approximately 10%.  

 

3.3 Hyalella azteca 

 

Results of the toxicity tests using H. azteca are provided in Table 9. Survival in the site water 

controls were similar to the laboratory control for this species, indicating that there was no adverse 

effect associated with the upstream Fording River (FR_UFR1), Elk River (GH_ER2) and Michel Creek 

(CM_MC1) stations for this endpoint. Dry weight in site water controls FR_UFR1 and GH_ER2 was 

not statistically different compared to the laboratory control. Dry weight of H. azteca in site water 

control CM_MC1 was statistically lower compared to the laboratory control for this endpoint; 
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however, the lower growth in this site primarily resulted from poor growth in one of the five 

replicates. Excluding that replicate, dry weight in CM_MC1 was 0.54 ± 0.06 mg, similar to FR_UFR1.  

 

There were no adverse effects on survival in any of the samples compared to the control and site 

water control treatments. However, there was a statistically significant reduction in dry weight 

observed in all samples compared to the laboratory control.  A significant reduction in dry weight 

was also observed in sample CM_MC2 compared to site water control FR_UFR1.  

 

3.4 Pimephales promelas 

 

Results of the toxicity tests using P. promelas are provided in Table 10.  There were no adverse 

effects associated with the upstream Fording River (FR_UFR1), Elk River (GH_ER2) and Michel Creek 

stations (CM_MC1), since results for hatch, survival, biomass, length and normal development (i.e., 

incidence of deformities) were similar between site water controls and the laboratory control.  

 

There were no adverse effects on hatch, length or normal development in any of the 10 µg/L 

copper-amended samples relative to the copper-amended site water controls and laboratory 

control.  There were no adverse effects on any of the endpoints for sample GH_FR1. Adverse 

effects were only observed on survival and biomass in samples FR_FRCP1 and CM_CM2. Survival 

was 16.7 and 18.3% in samples FR_FRCP1 and CM_CM2, respectively. Biomass was 0.51 and 0.34 

mg in samples FR_FRCP1 and CM_CM2, respectively, whereas biomass in the laboratory control 

was 0.80 mg. The reduction in biomass was related to reduced survival, rather than an effect on 

growth of the surviving fish. These results are consistent with effects caused by microbial growth, 

and suggest that 10 µg/L copper was not sufficient to control microbial growth in these two 

samples. 

 

Amending the samples with 20 µg/L copper successfully reduced the toxicity observed in samples 

FR_FRCP1 and CM_CM2 amended with 10 µg/L copper. There were no statistically significant 

adverse effects observed on any of the endpoints in any of the samples that were amended with 

20 µg/L copper.  

 

3.5 Oncorhynchus mykiss 

 

Results of the toxicity tests using O. mykiss are provided in Table 11. Survival and viability were 

reduced in all three of the site water controls relative to the laboratory control.  Based on the 

presence of adverse responses in each of these upstream site waters, it is likely that the adverse 

responses observed in the laboratory were related to naturally-occurring microbes, as has been 
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observed previously with the fathead minnow test, rather than indicating a toxicological effect 

caused by contaminants. 

 

Similar to the responses observed in the upstream site waters, all of the samples also exhibited 

reduced survival and viability when compared to the laboratory control. A significant reduction in 

survival and viability was also apparent between the samples and the Fording River site water 

(FR_UFR1) and the Elk River site control (GH_ER2), but not in relation to the Michel Creek site 

control (CM_MC2).  

 

The laboratory control and site water controls produced similar results for the length and wet 

weight endpoints, indicating that there were no adverse effects associated with the site waters for 

these two endpoints. 

 

There were no observations of unusual behaviour of O. mykiss in any of the test solutions. A hatch 

rate was not calculated in these tests; however, the survival endpoint provides an appropriate 

measure of successful hatch, since the test is terminated shortly following hatch. 
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Table 7. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival 

 (%) 

Reproduction 

 (Mean ± SD) 

Laboratory Control 100 18.4 ± 2.4 

FR_UFR1 (Site Control) 100 18.7 ± 4.7 

GH_ER2 (Site Control) 100 17.9 ± 2.9 

CM_MC1 (Site Control) 100 18.6 ± 2.7  

FR_FRCP1 100 9.9 ± 1.1 * α β † 

GH_FR1 100 21.3 ± 1.8 

GH_ERC 100 18.6 ± 4.9 

EV_MC2 100 23.1 ± 2.6 

EV_HC1 100 18.4 ± 2.0  

CM_MC2 80 7.6 ± 4.9 * α β † 

LC_LCDSSLCC 100 23.4 ±2.8 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 

† Result was significantly lower than the site control CM_MC1 
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Table 8. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104  cells/mL) 

(Mean  SD) 

Stimulation relative to 

laboratory control (%) 

Laboratory Control 29.2 ± 1.8 - 

FR_UFR1 (Site Control) 108.1 ± 7.4  269.7 

GH_ER2 (Site Control) 109.6 ± 8.2  274.8 

CM_MC1 (Site Control) 111.4 ± 6.7 280.8 

FR_FRCP1 97.8 ± 4.6 β † 234.2 

GH_FR1 116.3 ± 9.3 297.4 

GH_ERC 128.8 ± 2.5 340.2 

EV_MC2 107.8 ± 7.0  268.4 

EV_HC1 109.8 ± 8.2 275.2 

CM_MC2 105.0 ± 3.4 259.0 

LC_LCDSSLCC 103.5 ± 4.4 253.8 

SD = Standard Deviation 
β Result was significantly lower than the site control GH_ER2 

† Result was significantly lower than the site control CM_MC1 

 

 

Table 9. Results: Hyalella azteca survival and growth test. 

Sample ID 
(Mean  SD) 

Survival (%) Dry weight (mg) 

Laboratory Control 98.0 ± 4.5 0.63 ± 0.03 

FR_UFR1 (Site Control) 100 ± 0.0  0.56 ± 0.07 

GH_ER2 (Site Control) 96.0 ± 5.5  0.47 ± 0.17  

CM_MC1 (Site Control) 96.0 ± 8.9 0.45 ± 0.20 *  

FR_FRCP1 94.0 ± 5.5 0.48 ± 0.07 * 

GH_FR1 100 ± 0.0 0.48 ± 0.09 * 

CM_MC2 88.0 ± 16.4 0.27 ± 0.06 * α 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1
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Table 10. Results: Pimephales promelas survival and growth test. 

Sample ID 

(Mean  SD) 

Hatch 

 (%) 

Survival 

 (%) 

Biomass 

 (mg) 

Length  

(mm) 

Normal 

development 

(%) 

Laboratory Control 98.3 ± 3.3 81.7 ± 8.4 0.82 ± 0.05 11.6 ± 0.7 100 ± 0.0 

      
10 µg/L Cu treatment      

Laboratory Control [+Cu] 95.0 ± 6.4 83.3 ± 11.6 0.80 ± 0.07 10.9 ± 0.4 100 ± 0.0 

FR_UFR1 (Site Control) [+Cu] 100 ± 0.0 81.7 ± 12.6 0.78 ± 0.04    10.1 ± 0.2   100 ± 0.0 

GH_ER2 (Site Control) [+Cu] 98.3 ± 3.3 80.0 ± 9.4  0.68 ± 0.03 *   10.0 ± 0.3  100 ± 0.0 

CM_MC1 (Site Control) [+Cu] 95.0 ± 6.4 65.0 ± 22.0  0.73 ± 0.13   10.6 ± 0.8   100 ± 0.0 

FR_FRCP1 [+Cu] 96.7 ± 3.8 16.7 ± 8.6 * α β † § 0.51 ± 0.15 * α § 13.3 ± 2.0 100 ± 0.0 

GH_FR1 [+Cu] 98.3 ± 3.3 70.0 ± 3.8 0.84 ± 0.01 10.2 ± 0.3  100 ± 0.0 

CM_MC2 [+Cu] 95.0 ± 6.4 18.3 ± 24.0 * α β † § 0.34 ± 0.23 * α β † § 12.7 ± 2.5  100 ± 0.0 

      
20 µg/L Cu treatment      

Laboratory Control [+Cu] 95.0 ± 6.4 81.7 ± 10.0  0.82 ± 0.13 10.6 ± 0.3 100 ± 0.0 

FR_FRCP1 [+Cu] 95.0 ± 3.3 78.3 ± 10.0  0.89 ± 0.07 10.7 ± 0.2  100 ± 0.0 

GH_FR1 [+Cu] 91.7 ± 6.4 76.7 ± 12.8 0.83 ± 0.10 10.4 ± 0.4 100 ± 0.0 

CM_MC2 [+Cu] 93.3 ± 7.7 66.7 ± 9.4 0.78 ± 0.08 10.3 ± 0.4  100 ± 0.0 

SD = Standard Deviation 

* Result was significantly lower than the 10 µg/L copper-treated laboratory control 
α Result was significantly lower than the 10 µg/L copper-treated site control FR_UFR1 
β Result was significantly lower than the 10 µg/L copper-treated site control GH_ER2 

† Result was significantly lower than the 10 µg/L copper-treated site control CM_MC1 

§ Result was significantly lower than the corresponding 20 µg/L copper-treated sample
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Table 11. Results: Oncorhynchus mykiss embryo-alevin test. 

Sample ID 

(Mean  SD) 

Survival 

(%) 

Viability 

(%) 

Length 

(mm) 

Wet weight  

(mg) 

Laboratory Control 89.7 ± 8.3 83.8 ± 6.3 18.0 ± 0.3 71.9 ± 4.2 

FR_UFR1 (Site Control) 62.7 ± 41.8 * α 61.9 ± 41.1 * 18.0 ± 0.3 71.0 ± 7.4 

GH_ER2 (Site Control) 51.1 ± 36.2 * α 49.4 ± 35.6 * α 17.8 ± 0.7 70.6 ± 1.3 

CM_MC1 (Site Control) 31.7 ± 41.8 * α β 30.0 ± 41.9 * α β 17.7 ± 0.2 74.4 ± 5.1 

FR_FRCP1 24.2 ± 46.1 * α β 24.2 ± 46.1 * α β 17.2 ± 1.1 75.7 ± 8.1 

GH_FR1 20.7 ± 41.4 * α β 19.0 ± 37.9 * α β 16.5 ± 0.0 77.9 ± 0.0 

GH_ERC 20.5 ± 34.0 * α β 18.8 ± 32.8 * α β 16.4 ± 0.5  69.0 ± 3.3 

EV_MC2 21.8 ± 41.4 * α β 19.4 ± 38.7 * α β 16.4 ± 1.2 73.1 ± 4.4 

EV_HC1 30.8 ± 33.5 * α β 28.3 ± 31.1 * α β 16.2 ± 0.4 66.4 ± 7.8 

CM_MC2 20.7 ± 41.4 * α β 19.0 ± 37.9 * α β 20.3 ± 0.0 91.7 ± 0.0 

LC_LCDSSLCC 36.4 ± 39.8 * α β 34.6 ± 36.8 * α β 19.5 ± 0.6 85.6 ± 3.4 

SD = Standard Deviation 

* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the test protocols. The tests met all control acceptability criteria and water quality 

parameters remained within the ranges specified in the protocols throughout the tests. 

Uncertainty associated with these tests is best described by the standard deviations around the 

means. 

 

There were no deviations from test methodologies, other than the planned modification to the H. 

azteca method and addition of copper in the P. promelas tests, as described in Section 2.0, with 

the exception that the eggs in the rainbow trout embryo-alevin test were exposed using a blocked 

design (i.e., eggs from one fish was used for replicate A of each test concentration, eggs from the 

second fish for replicate B, and so on); this approach deviates from the Environment Canada test 

method, which indicates that the eggs should be pooled prior to testing.  However, this 

modification is considered appropriate because it reduces the risk of non-viable eggs affecting 

the test results, since in the event that one of the batches of eggs had been non-viable, it would 

have been possible to exclude data for that replicate. 

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 12.  Results for these tests fell within the acceptable range for organism performance of 

mean and two standard deviations, based on historical results obtained by the laboratory with 

these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 

reference toxicant tests were performed under the same conditions as those used for the samples. 
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Table 12. Reference toxicant test results. 

Test species Endpoint 
Historical mean 

(2 SD Range) 

CV 

(%) 
Test date 

C. dubia 

Survival (LC50): 2.1 g/L NaCl 2.0 (1.8 – 2.3) 6 

October 4, 2017 Reproduction (IC50): 1.9 g/L 

NaCl 
1.5 (1.0 – 2.1) 20 

P. subcapitata Growth (IC50): 34.9 µg/L Zn 32.8 (26.5 – 40.5) 11 
September 22, 

2017 

H. azteca Survival (LC50): 5.6 g/L NaCl 5.8 (5.2 – 6.6) 6 October 5, 2017 

P. promelas 
Survival (LC50): 5.1 g/L NaCl 6.0 (4.1 – 9.1) 14 

October 5, 2017 
Biomass (IC25): 2.3 g/L NaCl 3.5 (2.0 – 6.3) 20 

O. mykiss Viability (EC50): 4.6 mg/L SDS 4.2 (2.0 – 8.8) 45 October 5, 2017 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 

Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 









































































 
 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

. Sampl~ liiformation: 

Sample ID: 
Sample Daie' .· 

Date Received: 

Sample Volume: 

lfct too( 

vei0°''i· ~'- <eJ"'l\:! tc;blt~v \Di 
Dc+;:i./11 

Test Organism. Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC\'<>\ 
Stock Solution ID: 

Date lni.tiated: 

72-h IC50 (95% CL): 

.. - ~· ~ ; ' 

Start Date: ---"O-"t"--t-_tt'-'/-'-1~-'--t-___ _ 
Set up by: __ ...w\.:=C'"i _____ _ 

. 72-h IC50 Reference Toxicant Mean and Range: 301.8 (~6S-Y{);o;);;j/Ll:-o CV(%): ---1-·· -1-f __ _ 

Test Res~lts: 

.. ~11"tl1c¢~.it''.f-eU 
Y'<Jcl ~~ 1~e,:r~ ·~, 

~~~;~ ~~hl;\o1 
Coi1-IYDI r;, .,1• 

a. 11;dicd<J c:-~11:M+z\~ 
"\\"OJ ;v~N' <;i_if ;i\\ 161Wj 

cv2dev .-\Y't(A >1'te 
'(V'l'.lN I l ffl,_ ~\ ne. \ \ 
G, \-\_fw1o.,,o\ Cf..'.\-1\1\c l 

Reviewed by: 

.,,. 

... 

Nenative Control 

l:O _\AF"'·-'•ll' .?o\::+-1.:>-DLN 

Gel --2 _\::K. \vS. ::i.vl::H0-0.2 ~ 

CiV\_(vlC\ _ws_ 2<?\::I. 1 OD";_"-\ 

w ffi" I. 1\i> _.}<>\ :\-10-0;;.-~l _'3 
G.tl _;::,<:1 - \i\I~ _ ).<>14 - 1C>-D"- -") 

t, \l.x:RC-v.is _)<>\:\ -1.:;.--o:? N 
GV_\--\-C.I \'ls ).o\ :t- ti) ·-f) 2,._rJ 

t:Y_t.k2. vtl_:ioi4 -10-b2__r-\ 
- . C.vl_ N>1. 2 _ "1S _2.~111 t>?-3 .. 1'-l 

LC\.(_ Os~ i.CL_vl,_2.vl'.:i-li>"UL .. rJ 
@: 

Cell Yield IMean± SD\ 

111 .!.\-
q1.s 

'.2'j. '.l ± I. \l, 
1o1f. I ± "'!.+" 
1·""'.b. + S, ;r ~ 

~ ± 34 i'k f'.,•1- ,"t 
1lv6:1J ± ~ ~P-i.j.,-.: 

l\b,3 + Q '), "f 
' ' 

ll< a ± ;),S '*'LL 
iU1. b ± 8.> {-
10=/-.2 "j." 

.,. 
± -tO'::>.C' :t ?1 ~ + 

1030 ±: t.4- "" 
Date reviewed: 'I-fl tV ' UJ - /\Jj l 

\J - triclicc:\;s 
te\ I c[vl Id 11'\C 

. ~ 'I 

~wre s1_qi,if;<c" 
l~wv <l\ili\ 
site Cl!'l\'\'rc-\s 
G.1-Ll<lb 
QM\ nA,Ml\ 
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72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

Teel c,,cJ 

,?pt-OJCJ/r::r-
1 ::C,,'? 2 3'tt:; 

Age of Culture: 

Average: -39::> 

v1 = 220,000cells/ml x lei\:) ml 

(c1) 3 SN; re 't 
Cll 2 did-

Setup by: J:l 
' 

Test Date/Time: 

CER#: 

Test Species: Pseudokirchnerief/a subcapitata 

_"--'--;:;'--J __ Culture Health: 

Culture Cell Density (c1): 

cells/ml 

Average: ------",3-'---'i,_5 ______ _ 

No of Cells/ml· 2'\ c: )<~ \0 '!-.7 "fal Dens·ty n" I : #cells/ml 220 L x 10 L -+ µ µ -
1Vl1'-1 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp l'C) ('C) 

Oh Oh Oh 24 h 46 h 72 h Oh 24 h 46 h 72 h 
Control 6,8 ~o d 't; 1:;> O)if:,:> v / v/ o)'f; 0 _')lf-:c- 1·/ 

\'P"' !=-"'' &.2' a:Jo i I 
V"' v 

i v v 

6~_tl<O' ~ " J3 ;::;; I I I 
\ 

\.-"' ,,...--
/ L/ ,:;. \ 

': ' 
~·I d3,v 

I . ._,/ l/ 
C~A ('/\G\ I \/ / 

ro _;:0cf'1 Ii'. Y- ;;/' = V"' 
l/ \./ v 

::>' 

hf\_=1 S.3 .:;i;,L/ I I -../ ,/ c/ 
I '--"' 

Git\_t;-~ 8.d ~.J I ' 
,_..,,-

\,/ J '\._/ 

t:Y-lttl 1),3 6:1,' 'C> 
,,,...-- ,_./' ~ ?. v 

~,}- ' i 

icV_!V\C.2. J:j L> V"' ~ / \,../ 
i 

~.?:. l I \./' '\.,/' v \,,/ :;p, "' ·' (;N\_flAl;:, ~ 

""' ,(.. 

Initials MCI MLl \'\!\Cf N\C1 Mr/ n~ rr Mt] Ml:J f;11ti Mi.l 

Initial control pH: Well 1: ___ ~b~··_9 ____ _ Well 2: ___ b_._9 __ 

Final control.pH: Well 1: ____ b_,O__._ ___ _ we112: ____ '6-''-ci.i __ 

Light intensity (lux): \.\--OW 
~----~------~ 

Date measured: 

Thermometer: __ "Lf'_r _ Light meter: ---'-- pH meterfprobe: _l_t_I_ 

Sample Description: (\\\ &Cl r'\' oleJ ". c\ l'[\f t"b. c'\' It: 

Comments: 

Reviewed: ND-.J ·~ >i)jf' Date reviewed: ______ __,_; ___ _ 

Version 1.3; Issued July 19, 2017 

Nautilus Environmental Company !nc. 



Client: 

Sample ID~ 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

teo\C- Lt> cJ Setup by: 

\[av\ m;1) Test Date/Time: 

CER#: 

Test Species: Pseudokirchnerieffa subcapitata 

Culture Date: ScptCA/l'T Age of Culture: ~ d Culture Health: 

. Culture Count: 1 3 SS' 2 ~lfS Average: 3t)b Culture Cell Density (c1): 

v1 = 220,000 cells/ml x !GD ml 

(c1) 3<:;'oX1b'-t- cells/ml 

Time Zero Counts: Average: _____ ;;;.-_) ._17 ________ _ 

No. of Cells/ml: --~~~i.~9~7'~1~v~'t_-______ lnitial Density: #cells/ml+ 220 µL x 10 µL = q-:y13 Cei \j / '(Y) le-

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp (<'lC) ('C) 

Oh Oh Oh 24 h 48 h 
Control 

~e .. ccossu:.c 83 ;!0.v c;)'t= ~'\-,-b Ol't <::> 

Initials Mt'] Mt/ M\..-1 \\~ti J\t'\Cl 

Initial control pH: b-(\ Well 1: ,; ----------
Final control pH: We 111: ____ lv'-.°-'-\ ___ _ 

Light intensity (lux): Ltuic-o 
~--~~~-------

72 h Oh 24 h 

J't.o -/ ..__/ 

Mt! \\~ 11 Mt\ 

1 _c;; 
Well 2: ___ b'-~"'---

\' A c ,'--' Well 2: ___ '-'---

Date measured: 

48 h 72 h 

._/ ,_/ 

M\:/ l\~ \:;) 

Thermometer: __ +_''-- Light meter: -----'---- pH meter/probe: _\_1J_ 

Comments: 

Reviewed: Date reviewed: N U-.J · '1-f )'{)I~ 
-------~---

Version 1.3; Issued July 19, 2017 

Nautilus Environmental Company !nc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

. \et\; LoC·cl StartDaternme: eict 't/l'l~ \2'55h 
fk\oCjc Termination Date: Dlf 1-A~<? pt;t:;h 

~--'---'-'--'--'-~~~- ' 
fQ vi VV\S. Test set up by: r1Al;'.:J 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Comments 
Control A ?1 

(Ofi•O.J. v/v) 

site CM+,"°' I 
fl<_t1Pi<I 

(Cf.S.'Y/. v/") 
Site CIA~\ 
Eit1 _ti<o 

(')t:;}'/ v/v) 
S\h Cl\"tl">) 
CIV\.Jv\c\ 

B ~'il 

D pO 
E ,:iQ 

F 31 

B jo\ 

c 111 
D JOt'i 

B l?I 

D ll 5 

ft) /JD 
A \Ir 
B JO::t 

c 107 
D IM 

f II i 

\t) jl\l. 

. 

Initials 

I 

{ 6/:?.'l-/. vJ.J) t-::A:-t__,_i o'-'l-+---+---+---+-----------1----f..!-I 
B iO~ / 

Comments: 

Reviewed by: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order#: 
Sample ID: 

%Mvl 
Concentration 

Control 

(~'1.J'/. vJ,) 

f:tt\_fiZ,\ 

(q<:;:2•/, v/u) 

Giil-_rRc 

C'iG,1'1. v)v) 

fY-r\CI 

{qr;,LJ. v}1J) 

8'v_ ~\(_} 

(Cf";2f v}•} 

C!VLIV\C)-

(qt,,1-/ v}v) 

i,('_LC.i)SSLCG 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

[fct: (<:d) Start DatefTime: _ _,Q""C"'-t--'Y-_,_/.c.!1'-'(J7~.,...i-io.;-'-J:,.1..SLJ.h:'-------
-----"l._,_3""'1 cPi::...· ""'1>'----- Termination Date: __ !J.=..c.J-'--, ~'l,.,_/~11~Q~~\::J.'--'°~) "'~, }J..,_ _____ _ 

ya \A\Jvll Test set up by: ___ '-'M-"'b"'------------

Rep Count 1 Count2 Count 3 Count4 Comments Initials 
A 
B 

c 
D 

E 

F 

G 

H 

A j)\;j Mll 
B \I Ci I 

c iD\:i i 
D p'f ! 

A \J-"t 
B i~O j 

I 

c pq 
D I'.?'.? I 

A 101 
B \ 11" 
c 119, 
D 1-v:r 
A 110 
B I DIS . 

c \11' 
D I\)() 
A iot' 
B \Cl).. ' 
c jo!J 
D jlO 

A \ )0 

B jO)o ! 

c IW 
D j1)'.:>- 'XI 
A 
B 
c 
D 

Date Reviewed: Nuv · ·~ ?.-v I}-
---~~--'---------

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 
Page 1 of 2 

Client: Teck Coal Start Date/Time: 4-0ct-17 @1255h 

WO#: 171090 Termination Date/Time 7-0ct-17 @1255h 

Sample ID: Teck Coal various samples pass/fail 
Initial Cell Density: 9773 cell/ml 215000 

0.22 
0.01 

Concentration Rep Count 1 Count 2 Count3 Count 4 Mean Cell Yield 9772.727 

%(v/v) (x 104
) (X 104

) (x 104
) (x 104

) (x 104
) (X 104

) 

cell/ml 

Control A 31 31 30.0 mean 29.3 

Lab Control B 28 28 27.0 SD 1.832251 

c 33 33 32.0 CV 6.259242 

D 30 30 29.0 

E 29 29 28.0 

F 31 31 30.0 

G 28 28 27.0 

H 32 32 31.0 

Control A 113 113 112.0 mean 108.1 

Site Water B 101 101 100.0 SD 7.434235 

(FR_UFR1) c 111 111 110.0 CV 6.874149 

95.2% (v/v) D 105 105 104.0 

E 118 118 117.0 

F 120 120 119.0 

G 103 103 102.0 

H 102 102 101.0 
Control A 102 102 101.0 mean 109.6 

Site Water B 121 121 120.0 SD 8.158037 

(GH_ER2) c 123 123 122.0 CV 7.440225 

95.2% (v/v) D 115 115 114.0 

E 105 105 104.0 

F 103 103 102.0 
G 106 106 105.0 
H 110 110 109.0 

Control A 112 112 111.0 mean 111.4 
Site Water B 107 107 106.0 SD 6.717514 
(CM_MC1) c 103 103 102.0 CV 6.030208 
95.2% (v/v) D 107 107 106.0 

E 122 122 121.0 
F 111 111 110.0 
G 119 119 118.0 
H 118 118 117.0 

FR_FRCP1 A 101 101 100.0 
95.2% (v/v) B 102 102 101.0 

c 92 92 91.0 
D 100 100 99.0 

Reviewed by: ___ ~_W-___ -'---- Date reviewed: N r.J . <-- I :?-1) Ir -------'------

Version 1, 1; Modifi8d September 28, 2016 Nautilus Environmental Company !nc. 



Pseudokirchneriella subcapitata Algal Counts 
Page 2 of 2 

Client: Teck Coal Start Date/Time: 4-0ct-17 @ 1255h 
WO#: 171090 Termination Date/Time 7-0ct-17@ 1255h 
Sample ID: Teck Coal various samples pass/fail 

Initial Cell Density: 9773 cell/ml 215000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9772.727 
%(v/v) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A #DIV/O! #DIV/O! mean #DIV/O! 
Lab Control B #DIV/O! #DIV/O! SD #DIV/O! 

c #DIV/O! #DIV/O! CV #DIV/O! 
D #DIV/O! #DIV/O! 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 

GH_FR1 A 125 125 124.0 
95.2% (v/v) B 115 115 114.0 

c 105 105 104.0 
D 124 124 123.0 

GH_ERC A 127 127 126.0 
95.2% (v/v) B 130 130 129.0 

c 129 129 128.0 
D 133 133 132.0 . 

EV_HC1 A 101 101 100.0 
95.2% (v/v) B 117 117 116.0 

c 118 118 117.0 
D 107 107 106.0 

EV_Mc2· A 110 110 109.0 
95.2% (v/v) B 108 108 107.0 

c 117 117 116.0 
D 100 100 99.0 

CM_MC2 A 107 107 106.0 
95.2% (v/v) B 102 102 101.0 

c 105 105 104.0 
D 110 110 109.0 

LC_LCDSSLCC A 110 110 109.0 
95.2% (v/v) B 106 106 105.0 

c 100 100 99.0 
D 102 102 101.0 
A #DIV/O! #DIV/O! 
B #DIV/O! #DIV/O! 
c #DIV/O! #DIV/O! 
D #DIV/O! #DIV/O! 

Date reviewed: N 'f'i · ?,-{) 71) I ::Y 
~~--'-''--'-~~-+-"-"""'--'-~ 

Version~ ,_1,; Modified September 28,_2016 Nautilus Environmental Company Inc. 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 05-4636-1035 

Start Date: 04 Oct-17 12:55 

Ending Date: 07 Oct-17 12:55 

Duration: 72h 

Sample Code Sample ID 

Lab Control 09-8681-8157 

FR_UFR1 18-2543--6397 

GH_ER2 10-5395-0543 

CM_MC1 10-7518-3876 

FR_FRCP1 21-3583-2933 

GH_FR1 11-2690-6696 

GH_ERC 14-2896-5795 

EV_HC1 16-9251-9166 

EV_MC2 02-1009-5265 

CM_MC2 17--6706-2671 

LC_LCDSSLCC 13-9376-8325 

Sample Code Material Type 
Lab Control iJ) Water Sample 

FR_UFR1 Water Sample 
GH_ER2 Water Sample 
CM_MC1 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Cell Yield Summary 

Report Date: 

Test Code: 

18 Nov-1712:05 (p 1 of 2) 

171090 115-1593-5651 

Nautilus Environmental 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 5d 

Sample Date Receive Date Sample Age Client Name Project 

04 Oct-17 040ct-17 13h Teck Coal 

.02 Oct-1711:42 03 Oct-17 12:20 49h (9 °C) 

02 Oct-1710:40 03 Oct-1712:20 50h (8.1 °C} 

02 Oct-1717:28 03 Oct-1712:20 43h (6 °C) 

02 Oct-1713:17 03 Oct-1712:20 48h (9 °C) 

02 Oct-1713:05 03 Oct-1712:20 48h (8.1 °C) 

02 Oct-1712:05 03 Oct-1712:20 49h (8.1 °C) 

02 Oct-17 09:40 03 Oct-1712:20 51h (5.8 °C) 

02 Oct-1711:00 03 Oct-1712:20 50h (6 °C) 

02 Oct-1718:26 03 Oct-17 12:20 42h (5 °C) 

02 Oct-17 09:14 03 Oct-1712:20 52h (8.2 °C) 

Sample Source Station Location Latitude Longitude 
Teck Coal Lab Control 

CV LcJ? Cc\'\ \M1 " Teck Coal FR_UFR1_WS_2017-10-02_N_36 

Teck Coal GH_ER2_WS_2017-10-02_N c\.Q.,\ o,0, ,.ul. t.u&:.uy >!-., lv'tf' 
Teck Coal CM_MC1_WS_20171003_N 1\ LA tf i (. "".J-s 
Teck Coal FR_FRCP1_WS_2017-10-02_N_3 . ho\ 
Teck Coal GH_FR1_WS_2017-10-02_N FV-Ul i:e i ~ s.' tt i'.t '<\i ! 

Teck Coal GH_ERC_WS_2017-10-02_N S 1-LE'\2). '° s»,t.c Cfl\h6l 
Teck Coal EV _HC1_WS_2017-10-02_N CilA_iV\(,\:: " CL\l\W(. >'t.e, 
Teck Coal EV _MC2_WS_2017-10-02_N 

Teck Coal CM_MC2_WS_20171003_N 

Teck Coal LC _LCDSSLCC_ WS _2017 -10-02 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% 0/oEffect 
Lab Control 8 29.25 27.72 30.78 27 32 0.6478 1.832 6.26% 0.0°/i, 
FR_UFR1 8 108.1 101.9 114.3 100 119 2.628 7.434 6.88% -269.7% 
GH_ER2 8 109.6 102.8 116.4 101 122 2.884 8.158 7.44% -274.8% 
CM_MC1 8 111.4 105.8 117 102 121 2.375 6.718 6.03% -280.8% 
FR_FRCP1 4 97.75 90.47 105 91 101 2.287 4.573 4.68% -234.2o/o 
GH_FR1 4 116.3 101.4 131.1 104 124 4.661 9.323 8.02% -297.40/ii 
GH_ERC 4 128.8 124.8 132.7 126 132 1.25 2.5 1.94°/o -340.2% 
EV_HC1 4 109.8 96.73 122.8 100 117 4.09 8.18 7.45o/o -275.2o/o 
EV_MC2 4 107.8 96.62 118.9 99 116 3.497 6.994 6.49% -268.4% 
CM_MC2 4 105 99.64 110.4 101 109 1.683 3.367 3.21% -259.0% 
LC_LCDSSLCC 4 103.5 96.44 110.6 99 109 2.217 4.435 4.29% -253.8% 
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CETIS Summary Report Report Date: 18 Nov-17 12:05 (p 2 of 2) 

Test Code: 171090115-1593-5651 

EC Alga Growth Inhibition Test Nautilus Environmental 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 

Lab Control 30 27 32 29 28 30 27 31 

FR_UFR1 112 100 110 104 117 119 102 101 

GH_ER2 101 120 122 114 104 102 105 109 

CM_MC1 111 106 102 106 121 110 118 117 

FR_FRCP1 100 101 91 99 

GH_FR1 124 114 104 123 

GH_ERC 126 129 128 132 

EV_HC1 100 116 117 106 

EV_MC2 109 107 116 99 

CM_MC2 106 101 104 109 

LC_LCDSSLCC 109 105 99 101 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-2385-6187 

Analyzed: 18 Nov-1712:04 

Batch ID: 05-4636-1035 

Start Date: 04 Oct-1712:55 

Ending Date: 07 Oct-1712:55 

Duration: 72h 

Sample Code Sample ID 

Lab Control 09-8681-8157 

FR_UFR1 18-2543-6397 

GH_ER2 10-5395-0543 

CM_MC1 10-7518-3876 

FR_FRCP1 21-3583-2933 

GH_FR1 11-2690-6696 

GH_ERC 14-2896-5795 

EV_HC1 16-9251-9166 

EV_MC2 02-1009-5265 

CM_MC2 17-6706-2671 

LC_LCDSSLCC 13-9376-8325 

Sample Code Material Type 

Lab Control Water Sample 
FR_UFR1 Water Sample 
GH_ER2 Water Sample 
CM_MC1 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code 
Lab Control FR_UFR1 

GH_ER2 
CM_MC1 

FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 
LC_LCDSSLCC 

000-469-187-2 

Report Date: 

Test Code: 

18 Nov-1712:05 (p 1 of 3) 

171090 115-1593-5651 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchnerie!!a subcapitata Brine: 

Source: In-House Culture Age: 5d 

Sample Date Receive Date Sample Age Client Name Project 

04 Oct-17 04 Oct-17 13h Teck Coal 

02 Oct-1711:42 03 Oct-17 12:20 49h (9 °C) 

02 Oct-17 10:40 03 Oct-17 12:20 50h (8.1 °C) 

02 Oct-17 17:28 03 Oct-17 12:20 43h (6 °C) 

02 Oct-1713:17 03 Oct-1712:20 48h (9 °C) 

02 Oct-17 13:05 03 Oct-17 12:20 48h (8.1 °C) 

02 Oct-17 12:05 03 Oct-17 12:20 49h (8.1 °C) 

02 Oct-17 09:40 03 Oct-17 12:20 51h (5.8 °C) 

02 Oct-1711:00 03 Oct-1712:20 50h (6 °C) 

02 Oct-17 18:26 03 Oct-17 12:20 42h (5 °C) 

02 Oct-17 09:14 03 Oct-1712:20 52h (8.2 °C) 

Sample Source Station Location Latitude Longitude 
Teck Coal Lab Control 

Teck Coal FR_ UFR1 _ WS _2017-10-02_N_36 

Teck Coal GH_ER2_WS_2017C10-02_N 

Teck Coal CM_MC1_WS_20171003_N 
Teck Coal FR_FRCP1_ WS_2017-10-02_N_3 

Teck Coal GH_FR1_WS_2017-10-02_N 

Teck Coal GH_ERC_WS_2017-10-02_N 

Teck Coal EV _HC1_WS_2017-10-02_N 
Teck Coal EV _MC2_WS_2017-10-02_N 

Teck Coal CM_MC2_WS_20171003_N 

Teck Coal LC _LCDSSLCC _ WS_2017-10-02 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 34.2% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
24.85 2.577 8.179 14 <0.0001 CDF Significant Effect 
25.32 2.577 8.179 14 <0.0001 CDF Significant Effect 
25.87 2.577 8.179 14 <0.0001 CDF Significant Effect 
17.62 2.577 10.02 10 <0.0001 CDF Significant Effect 
22.38 2.577 10.02 10 <0.0001 CDF Significant Effect 
25.59 2.577 10.02 10 <0.0001 CDF Significant Effect 
20.71 2.577 10.02 10 <0.0001 CDF Significant Effect 
20.19 2.577 10.02 10 <0.0001 CDF Significant Effect 
19.48 2.577 10.02 10 <0.0001 CDF Significant Effect 
19.1 2.577 10.02 10 <0.0001 CDF Significant Effect 
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CETIS Analytical Report Report Date: 18 Nov-1712:05 (p 2 of 3) 

Test Code: 171090115-1593-5651 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 12-2385-6187 Endpoint: Cell Yield CETIS Version: CET1Sv1.8.7 

Analyzed: 18 Nov-1712:04 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:So/o) 
Control Trend Mann-Kendall Trend 0.9061 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5o/o) 
Between 47445.06 4744.506 10 117.7 <0.0001 Significant Effect 
Error 1974.875 40.30357 49 
Total 49419.93 59 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1 %) 
Variances Bartlett Equality of Variance 18.24 23.21 0.0510 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9881 0.9459 0.8241 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV0/o 1YoEffect 
Lab Control 8 29.25 27.72 30.78 29.5 27 32 0.6478 6.26% 0.0% 
FR_UFR1 8 108.1 101.9 114.3 107 100 119 2.628 6.88% -269.7o/o 
GH_ER2 8 109.6 102.8 116.4 107 101 122 2.884 7.44% -274.8% 
CM_MC1 8 111.4 105.8 117 110.5 102 121 2.375 6.03% -280.8% 
FR_FRCP1 4 97.75 90.47 105 99.5 91 101 2.287 4.68% -234.2°/o 
GH_FR1 4 116.3 101.4 131.1 118.5 104 124 4.661 8.02% -297.4°/o 
GH_ERC 4 128.8 124.8 132.7 128.5 126 132 1.25 1.94% -340.2% 
EV_HC1 4 109.8 96.73 122.8 111 100 117 4.09 7.45% -275.2°/o 
EV_MC2 4 107.8 96.62 118.9 108 99 116 3.497 6.49% -268.4% 
CM_MC2 4 105 99.64 110.4 105 101 109 1.683 3.21°/o -259.0% 
LC_LCDSSLCC 4 103.5 96.44 110.6 103 99 109 2.217 4.29o/o -253.8% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep 8 
Lab Control 30 27 32 29 28 30 27 31 
FR_UFR1 112 100 110 104 117 119 102 101 
GH_ER2 101 120 122 114 104 102 105 109 
CM_MC1 111 106 102 106 121 110 118 117 
FR_FRCP1 100 101 91 99 
GH_FR1 124 114 104 123 
GH_ERC 126 129 128 132 
EV_HC1 100 116 117 106 
EV_MC2 109 107 116 99 
CM_MC2 106 101 104 109 
LC_LCDSSLCC 109 105 99 101 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-2385-6187 Endpoint: Cell Yield 
Analyzed: 18 Nov-1712:04 Analysis: Parametric·Control vs Treatments 
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Report Date: 

Test Code: 

18 Nov-1712:05 (p 3 of 3) 

171090 I 15-1593-5651 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-1784-7680 

Analyzed: 18 Nov-17 12:03 

Batch ID: 05-4636-1035 

Start Date: 04 Oct-17 12:55 

Ending Date: 07 Oct-17 12:55 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 18-2543-6397 

GH_ER2 10-5395-0543 

CM_MC1 10-7518-3876 

FR_FRCP1 21-3583-2933 

GH_FR1 11-2690-6696 

GH_ERC 14-2896-5795 

EV_HC1 16-9251-9166 

EV_MC2 02-1009-5265 

CM_MC2 17-6706-2671 

LC_LCOSSLCC 13-9376-8325 

Sample Code Material Type 

FR_UFR1 Water Sample 
GH_ER2 Water Sample 

CM_MC1 Water Sample 
FR_FRCP1 Water Sample 

GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code 
FR_UFR1 GH_ER2 

CM_MC1 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Report Date: 

TeStCode: 

18 Nov-1712:05 (p 1 of 3) 

171090115-1593-5651 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CET1Sv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 5d 

Sample Date Receive Date Sample Age Client Name Project 

02 Oct-1711:42 03 Oct-17 12:20 49h (9 °C) Teck Coal 

02 Oct-1710:40 03 Oct-1712:20 50h (8. 1 °C) 

02 Oct-17 17:28 03 Oct-17 12:20 43h (6 °C) 

02 Oct-17 13:17 03 Oct-17 12:20 48h (9 °C) 

02 Oct-17 13:05 03 Oct-17 12:20 48h (8.1 °C) 

02 Oct-17 12:05 03 Oct-17 12:20 49h (8. 1 °C) 

02 Oct-17 09:40 03 Oct-17 12:20 51h (5.8 °C) 

02 Oct-1711:00 03 Oct-1712:20 50h (6 °C) 

02 Oct-1718:26 03 Oct-17 12:20 42h (5 °C) 

02 Oct-17 09:14 03 Oct-1712:20 52h (8.2 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_WS_2017-10-02_N_36 

Teck Coal GH_ER2_WS_2017-10-02_N 

Teck Coal CM_MC1_WS_20171003_N 

Teck Coal FR_FRCP 1_ WS_2017-10-02_N_3 

Teck Coal GH_FR1_WS_2017-10-02_N 

Teck Coal GH_ERC_WS_2017-10-02_N 

Teck Coal EV _HC1_WS_2017-10-02_N 

Teck Coal EV _MC2_WS_2017-10-02_N 

Teck Coal CM_MC2_WS_20171003_N 

Teck Coal LC_LCDSSLCC _ WS _2017-10-02 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 9.88°/o 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
-0.4401 2.559 8.721 14 0.9845 CDF Non-Significant Effect 
-0.9536 2.559 8.721 14 0.9977 CDF Non-Significant Effect 
2.486 2.559 10.68 10 0.0589 CDF Non-Significant Effect 
-1.947 2.559 10.68 10 1.0000 CDF Non-Significant Effect 
-4.941 2.559 10.68 10 1.0000 CDF Non-Significant Effect 
-0.3893 2.559 10.68 10 0.9816 CDF Non-Significant Effect 
0.08984 2.559 10.68 10 0.9252 CDF Non-Significant Effect 
0.7487 2.559 10.68 10 0.7116 CDF Non-Significant Effect 
1.108 2.559 10.68 10 0.5355 CDF Non-Significant Effect 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-1784-7680 Endpoint: Cell Yield 
Analyzed: 18 Nov-1712:03 Analysis: Parametric-Control vs Treatments 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.9049 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 
Between 2493.856 277.0951 9 5.964 
Error 1951.375 46.46131 42 
Total 4445.23 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 7.781 21.67 0.5564 
Distribution Shapiro-Wilk W Normality 0.9789 0.9388 0.4817 

Cell Yield Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median 
FR_UFR1 8 108.1 101.9 114.3 107 
GH_ER2 8 109.6 102.8 116.4 107 
CM_MC1 8 111.4 105.8 117 110.5 
FR_FRCP1 4 97.75 90.47 105 99.5 
GH_FR1 4 116.3 101.4 131.1 118.5 
GH_ERC 4 128.8 124.8 132.7 128.5 
EV_HC1 4 109.8 96.73 122.8 111 
EV_MC2 4 107.8 96.62 118.9 108 
CM_MC2 4 105 99.64 110.4 105 
LC_LCDSSLCC 4 103.5 96.44 110.6 103 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 
FR_UFR1 112 100 110 104 117 
GH_ER2 101 120 122 114 104 
CM_MC1 111 106 102 106 121 
FR_FRCP1 100 101 91 99 
GH_FR1 124 114 104 123 
GH_ERC 126 129 128 132 
EV_HC1 100 116 117 106 
EV_MC2 109 107 116 99 
CM_MC2 106 101 104 109 
LC_LCDSSLCC 109 105 99 101 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 18 Nov-1712:05 (p 2 of 3) 

Test Code: 171090115-1593-5651 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Decision(a:5o/o) 
Non-significant Trend in Controls 

P-Value Decision{a:5%} 
<0.0001 Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Min Max Std Err CVo/tt 
100 119 2.628 6.88o/o 
101 122 2.884 7.44°/o 
102 121 2.375 6.03°/o 
91 101 2.287 4.68°/o 
104 124 4.661 8.02% 
126 132 1.25 1.94% 
100 117 4.09 7.45% 
99 116 3.497 6.49% 
101 109 1.683 3.21% 
99 109 2.217 4.29% 

Rep 6 Rep 7 Rep8 

119 102 101 

102 105 109 

110 118 117 

Analyst: ~'\l:] 
I 

%,Effect 

o.0°1o 
-1.39% 
-3.01 o/o 
9.6% 
-7.51% 
-19.08°/o 
-1.5% 
0.35% 
2.89% 
4.28% 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-1784-7680 Endpoint: Cell Yield 
Analyzed: 18 Nov-1712:03 Analysis: Parametric-Control vs Treatments 
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171090 115-1593-5651 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-7397 -2437 

Analyzed: 18 Nov-17 12:03 

Batch ID: 05-4636-1035 

Start Date: 04 Oct-1712:55 

Ending Date: 07 Oct-1712:55 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 18-2543-6397 

GH_ER2 10-5395-0543 

CM_MC1 10-7518-3876 

FR_FRCP1 21-3583-2933 

GH_FR1 11-2690-6696 

GH_ERC 14-2896-5795 

EV_HC1 16-9251-9166 

EV_MC2 02-1009-5265 

CM_MC2 17-6706-2671 

LC_LCDSSLCC 13-9376-8325 

Sample Code Material Type 
FR_UFR1 Water Sample 
GH_ER2 Water Sample 
CM_MC1 Water Sample 
FR_FRCP1 Water Sam pie 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

FR_UFR1 GH_ER2 

CM_MC1 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Report Date: 

Test Code: 

18Nov-1712:05(p1 of 3) 

171090 115-1593-5651 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: ln~House Culture Age: 5d 

Sample Date Receive Date Sample Age Client Name Project 

02 Oct-1711:42 03 Oct-1712:20 49h (9 'C) Teck Coal 

02 Oct-17 10:40 03 Oct-1712:20 50h (8.1 'C) 

02 Oct-17 17:28 03 Ocl-1712:20 43h (6 'C) 

02 Oct-1713:17 03 Oct-17 12:20 48h (9 'C) 

02 Oct-1713:05 03 Oct-1712:20 48h (8.1 'C) 

02 Oct-17 12:05 03 Ocl-17 12:20 49h (8.1 'C) 

02 Ocl-17 09:40 03 Ocl-1712:20 51h (5.8 'C) 

02 Oct-1711:00 03 Oct-17 12:20 50h (6 'C) 

02 Oct-17 18:26 03 Oct-17 12:20 42h (5 'C) 

02 Oct-17 09:14 03 Oct-17 12:20 52h (8.2 'C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_U FR 1_ WS_2017-10-02_N_ 36 

Teck Coal GH_ER2_WS_2017-10-02_N 

Teck Coal CM_MC1_WS_20171003_N 

Teck Coal FR_FRCP1_WS_2017-10-02_N_3 

Teck Coal GH_FR1_WS_2017-10-02_N 

Teck Coal GH_ERC_WS_2017-10-02_N 

Teck Coal EV _HC1_WS_2017-10-02_N 

Teck Coal EV _MC2_WS_2017-10-02_N 

Teck Coal CM_MC2_WS_20171003_N 

Teck Coal LC _LCDSSLCC_ WS_2017-10-02 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 9.88% 

Test Stat Critical MSD OF P-Value P-Type Decision{a:5%) 
0.4401 2.559 8.721 14 0.8337 CDF Non-Significant Effect 
0.9536 2.559 8.721 14 0.6138 CDF Non-Significant Effect 
-2.486 2.559 10.68 10 1.0000 CDF Non-Significant Effect 
1.947 2.559 10.68 10 0.1715 CDF Non-Significant Effect 
4.941 2.559 10.68 10 <0.0001 CDF Significant Effect 
0.3893 2.559 10.68 10 0.8502 CDF Non-Significant Effect 
-0.08984 2.559 10.68 10 0.9539 CDF Non-Significant Effect 
-0.7487 2.559 10.68 10 0.9949 CDF Non-Significant Effect 
-1.108 2.559 10.68 10 0.9988 CDF Non-Significant Effect 

~ 

CETIS™ v1.8.7.16 Analyst: !v\l:;j 
NfiV ·t.0/1t-

QA: __ _ 



CETIS Analytical Report Report Date: 18 Nov-1712:05 (p 2 of 3) 

Test Code: 171090115-1593-5651 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 08-7397-2437 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 18 Nov-1712:03 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5°/o} 
Control Trend Mann-Kenda!! Trend 0.9049 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:So/o) 
Between 2493.856 277.0951 9 5.964 <0.0001 Significant Effect 
Error 1951.375 46.46131 42 
Total 4445.23 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1 o/o) 
Variances Bartlett Equality of Variance 7.781 21.67 0.5564 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9789 0.9388 0.4817 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV%~ 1>/oEffect 
FR_UFR1 8 108.1 101.9 114.3 107 100 119 2.628 6.88% 0.0% 
GH_ER2 8 109.6 102.8 116.4 107 101 122 2.884 7.44% -1.39% 
CM_MC1 8 111.4 105.8 117 110.5 102 121 2.375 6.03o/o -3.01% 
FR_FRCP1 4 97.75 90.47 105 99.5 91 101 2.287 4.68% 9.6°/o 
GH_FR1 4 116.3 101.4 131.1 118.5 104 124 4.661 8.02% -7.51% 
GH_ERC 4 128.8 124.8 132.7 128.5 126 132 1.25 1.94%i -19.08% 
EV_HC1 4 109.8 96.73 122.8 111 100 117 4.09 7.45%i -1.5% 
EV_MC2 4 107.8 96.62 118.9 108 99 116 3.497 6.49%, 0.35°/o 
CM_MC2 4 105 99.64 110.4 105 101 109 1.683 3.21% 2.89%1 
LC_LCDSSLCC 4 103.5 96.44 110.6 103 99 109 2.217 4.29°/o 4.28% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Rep 8 
FR_UFR1 112 100 110 104 117 119 102 101 
GH_ER2 101 120 122 114 104 102 105 109 
CM_MC1 111 106 102 106 121 110 118 117 
FR_FRCP1 100 101 91 99 
GH_FR1 124 114 104 123 
GH_ERC 126 129 128 132 
EV_HC1 100 116 117 106 
EV_MC2 109 107 116 99 
CM_MC2 106 101 104 109 
LC_LCDSSLCC 109 105 99 101 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-7397-2437 
Analyzed: 18 Nov-1712:03 

Graphics 
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Endpoint: Ce!! Yield 
Analysis: Parametric-Control vs Treatments 
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Report Date: 

Test Code: 

18 Nov-17 12:05 (p 3 of 3) 

171090 J 15-1593-5651 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-2374-4790 

Analyzed: 18 Nov-1712:04 

Batch ID: 05-4636-1035 

Start Date: 04 Oct-17 12:55 

Ending Date: 07 Oct-1712:55 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 18-2543-6397 

GH_ER2 10-5395-0543 

CM_MC1 10-7518-3876 

FR_FRCP1 21-3583-2933 

GH_FR1 11-2690-6696 

GH_ERC 14-2896-5795 

EV_HC1 16-9251-9166 

EV_MC2 02-1009-5265 

CM_MC2 17-6706-2671 

LC_LCDSSLCC 13-9376-8325 

Sample Code Material Type 
FR_UFR1 Water Sample 

GH_ER2 Water Sample 
CM_MC1 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 

EV_MC2 Water Sample 
CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 
GH_ER2 FR_UFR1 

CM_MC1 
FR_FRCP1 
GH_FR1 

GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 
LC_LCDSSLCC 

000-469-187 -2 

Report Date: 

Test Code: 

18 Nov-1712:06 (p 1 of 3) 

171090115-1593-5651 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 5d 

Sample Date Receive Date Sample Age Client Name Project 

02 Oct-1711:42 03 Oct-17 12:20 49h (9 'C) Teck Coal 

02 Oct-1710:40 03 Oct-1712:20 50h (8.1 'C) 

02 Oct-1717:28 03 Oct-1712:20 43h (6 'C) 

02 Oct-1713:17 03 Oct-17 12:20 48h (9 'C) 

02 Oct-1713:05 03 Oct-17 12:20 48h (8.1 'C) 

02 Oct-17 12:05 03 Oct-1712:20 49h (8.1 'C) 

02 Oct-17 09:40 03 Oct-1712:20 51h (5.8 'C) 

02 Oct-1711:00 03 Oct-1712:20 50h (6 'C) 

02 Oct-1718:26 03 Oct-1712:20 42h (5 'C) 

02 Oct-17 09:14 03 Oct-1712:20 52h (8.2 'C) 

Sample Source Station Location Latitude Longitude 
Teck Coal FR_ UFR1_ WS_2017 -10-02_N_36 

Teck Coal GH_ER2_WS_2017-10-02_N 

Teck Coal CM_MC1_WS_20171003_N 

Teck Coal FR_FRCP1_WS_2017-10-02_N_3 

Teck Coal GH_FR1_WS_2017-10-02_N 

Teck Coal GH_ERC_WS_2017-10-02_N 

Teck Coal EV _HC1_WS_2017-10-02_N 

Teck Coal EV _MC2_WS_2017-10-02_N 

Teck Coal CM_MC2_WS_20171003_N 

Teck Coal LC_LCDSSLCC_WS_2017-10-02 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 9.74o/o 

Test Stat Critical MSD DF P-Value P·Type Decision(a:5%) 
0.4401 2.559 8.721 14 0.8337 CDF Non-Significant Effect 
-0.5135 2.559 8.721 14 0.9879 CDF Non-Significant Effect 
2.845 2.559 10.68 10 0.0255 CDF Significant Effect 
-1.587 2.559 10.68 10 0.9999 CDF Non-Significant Effect 
-4.582 2.559 10.68 10 1.0000 CDF Non-Significant Effect 
-0.02995 2.559 10.68 10 0.9455 CDF Non-Significant Effect 
0.4492 2.559 10.68 10 0.8307 CDF Non-Significant Effect 
1.108 2.559 10.68 10 0.5355 CDF Non-Significant Effect 
1.467 2.559 10.68 10 0.3570 CDF Non-Significant Effect 

~ 
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CETIS Analytical Report Report Date: 18 Nov-17 12:06 (p 2 of 3) 

Test Code: 171090 I 15-1593-5651 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-237 4-4 790 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 18 Nov-1712:04 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision{a:5%) 
Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:S°lo) 
Between 2493.856 277.0951 9 5.964 <0.0001 Significant Effect 
Error 1951.375 46.46131 42 
Total 4445.23 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1°/o) 
Variances Bartlett Equality of Variance 7.781 21.67 0.5564 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9789 0.9388 0.4817 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV%1 %Effect 

FR_UFR1 8 108.1 101.9 114.3 107 100 119 2.628 6.88°/o 0.0%i 
GH_ER2 8 109.6 102.8 116.4 107 101 122 2.884 7.44°/o -1.39% 

CM_MC1 8 111.4 105.8 117 110.5 102 121 2.375 6.03°/o -3.01% 
FR_FRCP1 4 97.75 90.47 105 99.5 91 101 2.287 4.68°/o 9.6% 
GH_FR1 4 116.3 101.4 131.1 118.5 104 124 4.661 8.02% -1.s1°1o 
GH_ERC 4 128.8 124.8 132.7 128.5 126 132 1.25 1.94% -19.0Bo/o 
EV_HC1 4 109.8 96.73 122.8 111 100 117 4.09 7.45% -1.5% 
EV_MC2 4 107.8 96.62 118.9 108 99 116 3.497 6.49% 0.35% 
CM_MC2 4 105 99.64 110.4 105 101 109 1.683 3.21% 2.89% 
LC_LCDSSLCC 4 103.5 96.44 110.6 103 99 109 2.217 4.29% 4.28°/o 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep7 Rep 8 

FR_UFR1 112 100 110 104 117 119 102 101 

GH_ER2 101 120 122 114 104 102 105 109 

CM_MC1 111 106 102 106 121 110 118 117 

FR_FRCP1 100 101 91 99 

GH_FR1 124 114 104 123 

GH_ERC 126 129 128 132 

EV_HC1 100 116 117 106 

EV_MC2 109 107 116 99 

CM_MC2 106 101 104 109 

LC_LCDSSLCC 109 105 99 101 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: l\i\\:::1 QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-2374-4790 
Analyzed: 18 Nov-17 12:04 
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Endpoint: Cell Yield 
Analysis: Parametric~Control vs Treatments 
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Report Date: 

Test Code: 

18 Nov-1712:06 (p 3 of 3) 

171090115-1593-5651 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-6616-9629 

Analyzed: 18 Nov-1712:04 

Batch ID: 05-4636-1035 

Start Date: 04 Oct-17 12:55 

Ending Date: 07 Oct-1712:55 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 18-2543-6397 

GH_ER2 10-5395-0543 

CM_MC1 10-7518-3876 

FR_FRCP1 21-3583-2933 

GH_FR1 11-2690-6696 

GH_ERC 14-2896-5795 

EV_HC1 16-9251-9166 

EV_MC2 02-1009-5265 

CM_MC2 17-6706-2671 

LC_LCDSSLCC 13-9376-8325 

Sample Code Material Type 

FR_UFR1 Water Sample 
GH_ER2 Water Sample 
CM_MC1 Water Sample 
FR_FRCP1 Water Sam pie 
GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 
EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

GH_ER2 FR_UFR1 

CM_MC1 
FR_FRCP1 

GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 
LC_LCDSSLCC 

000-469-187-2 

Report Date: 

Test Code: 

18 Nov-1712:06 (p 1 of 3) 

171090 115-1593-5651 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 5d 

Sample Date Receive Date Sample Age Client Name Project 

02 Oct-1711:42 03 Oct-1712:20 49h (9 °C) Teck Coat 

02 Oct-17 10:40 03 Oct-17 12:20 50h (8.1 °C) 

02 Oct-1717:28 03 Oct-1712:20 43h (6 °C) 

02 Oct-1713:17 03 Oct-1712:20 48h (9 °C) 

02 Oct-17 13:05 03 Oct-17 12:20 48h (8.1 °C) 

02 Oct-1712:05 03 Oct-17 12:20 49h (8.1 °C) 

02 Oct-17 09:40 03 Oct-1712:20 51h (5.8 °C) 

02 Oct-1711:00 03 Oct-17 12:20 50h (6 °C) 

02 Oct-17 18:26 03 Oct-17 12:20 42h (5 °C) 

02 Oct-17 09:14 03 Oct-17 12:20 52h (8.2 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_WS_2017-10-02_N_36 

Teck Coal GH_ER2_WS_2017-10-02_N 

Teck Coal CM_MC1_WS_20171003_N 

Teck Coal FR_FRCP1_ WS _2017-10-02_N_3 

Teck Coal GH_FR1_WS_2017-10-02_N 

Teck Coal GH_ERC_WS_2017-10-02_N 

Teck Coal EV _HC1_WS_2017-10-02_N 

Teck Coal EV_MC2_WS_2017-10-02_N 

Teck Coal CM_MC2_WS_20171003_N 

Teck Coal LC _LCDSSLCC_ WS_2017-10-02 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 9.74% 

Test Stat Critical MSD DF P-Value P-Type Oecision(a:5%) 
-0.4401 2.559 8.721 14 0.9845 CDF Non-Significant Effect 
0.5135 2.559 8.721 14 0.8081 CDF Non-Significant Effect 
-2.845 2.559 10.68 10 1.0000 CDF Non-Significant Effect 
1.587 2.559 10.68 10 0.3033 CDF Non-Significant Effect 
4.582 2.559 10.68 10 0.0002 CDF Significant Effect 
0.02995 2.559 10.68 10 0.9360 CDF Non-Significant Effect 
-0.4492 2.559 10.68 10 0.9850 CDF Non-Significant Effect 
-1.108 2.559 10.68 10 0.9988 CDF Non-Significant Effect 
-1.467 2.559 10.68 10 0.9998 CDF Non-Significant Effect 
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CETIS Analytical Report Report Date: 18 Nov-1712:06 (p 2 of 3) 

Test Code: 171090 I 15-1593-5651 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis 10: 13-6616-9629 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 18 Nov-1712:04 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5°/o) 
Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:So/o} 
Between 2493.856 277.0951 9 5.964 <0.0001 Significant Effect 
Error 1951.375 46.46131 42 
Total 4445.23 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1°/o) 
Variances Bartlett Equality of Variance 7.781 21.67 0.5564 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9789 0.9388 0.4817 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Median Min Max Std Err CV% o/oEffect 
FR_UFR1 8 108.1 101.9 114.3 107 100 119 2.628 6.88% 0.0% 
GH_ER2 8 109.6 102.8 116.4 107 101 122 2.884 7.44% -1.39o/o 
CM_MC1 8 111.4 105.8 117 110.5 102 121 2.375 6.03% -3.01°/o 
FR_FRCP1 4 97.75 90.47 105 99.5 91 101 2.287 4.68% 9.6°/o 
GH_FR1 4 116.3 101.4 131.1 118.5 104 124 4.661 8.02% -7.51% 
GH_ERC 4 128.8 124.8 132.7 128.5 126 132 1.25 1.94% -19.08% 
EV_HC1 4 109.8 96.73 122.8 111 100 117 4.09 7.45% -1.5% 
EV_MC2 4 107.8 96.62 118.9 108 99 116 3.497 6.49% 0.35% 
CM_MC2 4 105 99.64 110.4 105 101 109 1.683 3.21% 2.89% 
LC_LCDSSLCC 4 103.5 96.44 110.6 103 99 109 2.217 4.29% 4.28% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep 8 
FR_UFR1 112 100 110 104 117 119 102 101 

GH_ER2 101 120 122 114 104 102 105 109 

CM_MC1 111 106 102 106 121 110 118 117 
FR_FRCP1 100 101 91 99 
GH_FR1 124 114 104 123 
GH_ERC 126 129 128 132 
EV_HC1 100 116 117 106 
EV_MC2 109 107 116 99 
CM_MC2 106 101 104 109 
LC_LCDSSLCC 109 105 99 101 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-6616-9629 Endpoint: Cell Yield 
Analyzed: 18 Nov-1712:04 Analysis: Parametric-Control vs Treatments 
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Report Date: 

Test Code: 

18 Nov-1712:06 {p 3 of 3) 

171090115-1593-5651 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-1580-4118 

Analyzed: 18 Nov-1712:13 

Batch ID: 05-4636-1035 

Start Date: 04 Oct-17 12:55 

Ending Date: 07 Oct-17 12:55 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 18-2543-6397 

GH_ER2 10-5395-0543 

CM_MC1 10-7518-3876 

FR_FRCP1 21-3583-2933 

GH_FR1 11-2690-6696 

GH_ERC 14-2896-5795 

EV_HC1 16-9251-9166 

EV_MC2 02-1009-5265 

CM_MC2 17-6706-2671 

LC_LCDSSLCC 13-9376-8325 

Sample Code Material Type 

FR_UFR1 Water Sample 
GH_ER2 Water Sample 
CM_MC1 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code 
CM_MC1 FR_UFR1 

GH_ER2 
FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Report Date: 

Test Code: 

18 Nov-1712:13 (p 1 of 3) 

171090115-1593-5651 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: PseudokirchnerieHa subcapitata Brine: 

Source: In-House Culture Age: 5d 

Sample Date Receive Date Sample Age Client Name Project 

02 Oct-1711:42 03 Oct-1712:20 49h (9 "C) Teck Coal 

02 Oct-1710:40 03 Oct-1712:20 50h (8.1 "C) 

02 Oct-1717:28 03 Oct-17 12:20 43h (6 "C) 

02 Oct-17 13:17 03 Oct-17 12:20 48h (9 "C) 

02 Oct-1713:05 03 Oct-17 12:20 48h (8.1 "C) 

02 Oct-17 12:05 03 Oct-17 12:20 49h (8.1 "C) 

02 Oct-17 09:40 03 Oct-17 12:20 51h (5.8 "C) 

02 Oct-1711:00 03 Oct-1712:20 50h (6 "C) 

02 Oct-1718:26 03 Oct-1712:20 42h (5 "C) 

02 Oct-17 09:14 03 Oct-1712:20 52h (8.2 "C) 

Sam pie Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_WS_2017-10-02_N_36 

Teck Coal GH_ER2_WS_2017-10-02_N 

Teck Coal CM_MC1_WS_20171003_N 

Teck Coal FR_FRCP1_ WS_2017-10-02_N_3 

Teck Coal GH_FR1_ WS_2017-10-02_N 

Teck Coal GH_ERC_WS_2017-10-02_N 

Teck Coal EV _HC 1_ WS_2017-10-02_N 

Teck Coal EV _MC2_WS_2017-10-02_N 

Teck Coal CM_MC2_WS_20171003_N 

Teck Coal LC_LCDSSLCC _ WS_2017-10-02 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 9.59°/o 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5°/o) 
0.9536 2.559 8.721 14 0.6138 CDF Non-Significant Effect 
0.5135 2.559 8.721 14 0.8081 CDF Non-Significant Effect 
3.264 2.559 10.68 10 0.0087 CDF Significant Effect 
-1.168 2.559 10.68 10 0.9991 CDF Non~Significant Effect 
-4.163 2.559 10.68 10 1.0000 CDF Non-Significant Effect 
0.3893 2.559 10.68 10 0.8502 CDF Non-Significant Effect 
0.8685 2.559 10.68 10 0.6556 CDF Non-Significant Effect 
1.527 2.559 10.68 10 0.3297 CDF Non-Significant Effect 
1.887 2.559 10.68 10 0.1901 CDF Non-Significant Effect 
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CETIS Analytical Report Report Date: 18 Nov-17 12:13 (p 2 of 3) 

Test Code: 171090115-1593-5651 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 10-1580-4118 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 18 Nov-1712:13 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision{a:5°/o) 
Control Trend Mann-Kendal! Trend 0.3987 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 2493.856 277.0951 9 5.964 <0.0001 Significant Effect 
Error 1951.375 46.46131 42 

Total 4445.23 51 

Distributional Tests 

Attribute Test Test Stat Critical P·Value Decision(a:1'Yo} 
Variances Bartlett Equality of Variance 7.781 21.67 0.5564 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9789 0.9388 0.4817 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

FR_UFR1 8 108.1 101.9 114.3 107 100 119 2.628 6.88°/o 0.0% 

GH_ER2 8 109.6 102.8 116.4 107 101 122 2.884 7.44% -1.39% 
CM_MC1 8 111.4 105.8 117 110.5 102 121 2.375 6.03% -3.01% 
FR_FRCP1 4 97.75 90.47 105 99.5 91 101 2.287 4.68% 9.6°/o 
GH_FR1 4 116.3 101.4 131.1 118.5 104 124 4.661 8.02% -7.51°/o 
GH_ERC 4 128.8 124.8 132.7 128.5 126 132 1.25 1.94°/o -19.08% 
EV_HC1 4 109.8 96.73 122.8 111 100 117 4.09 7.45% ~1.5o/o 

EV_MC2 4 107.8 96.62 118.9 108 99 116 3.497 6.49% 0.35% 
CM_MC2 4 105 99.64 110.4 105 101 109 1.683 3.21% 2.89% 
LC_LCDSSLCC 4 103.5 96.44 110.6 103 99 109 2.217 4.29% 4.28% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep7 Rep8 

FR_UFR1 112 100 110 104 117 119 102 101 

GH_ER2 101 120 122 114 104 102 105 109 

CM_MC1 111 106 102 106 121 110 118 117 

FR_FRCP1 100 101 91 99 

GH_FR1 124 114 104 123 

GH_ERC 126 129 128 132 

EV_HC1 100 116 117 106 
EV_MC2 109 107 116 99 

CM_MC2 106 101 104 109 
LC_LCDSSLCC 109 105 99 101 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-1580-4118 Endpoint: Cell Yield 
Analyzed: 18 Nov-1712:13 Analysis: Parametric-Control vs Treatments 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

18 Nov-17 12:13 (p 3 of 3) 

171090115-1593-5651 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

AnalysiS ID: 17-0837-1714 

Analyzed: 18 Nov-17 12:01 

Batch ID: 05-4636-1035 

Start Date: 04 Oct-17 12:55 

Ending Date: 07 Oct-1712:55 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 18-2543-6397 

GH_ER2 10-5395-0543 

CM_MC1 10-7518-3876 

FR_FRCP1 21 -3583-2933 

GH_FR1 11 -2690-6696 

GH_ERC 14-2896-5795 

EV_HC1 16-9251-9166 

EV_MC2 02-1009-5265 

CM_MC2 17-6706-2671 

LC_LCDSSLCC 13-9376-8325 

Sample Code Material Type 

FR_UFR1 Water Sample 
GH_ER2 Water Sample 
CM_MC1 Water Sample 
FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code 

CM_MC1 FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187 -2 

Report Date: 

Test Code: 

18 Nov-1712:05 (p 1 of 3) 

171090 115-1593-5651 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 5d 

Sample Date Receive Date Sample Age Client Name Project 
02 Oct-1711:42 03 Oct-1712:20 49h (9 °C) Teck Coal 

02 Oct-1710:40 03 Oct-1712:20 50h (8.1 "C) 

02 Oct-17 17:28 03 Oct-1712:20 43h (6 °C) 

02 Oct-1713:17 03 Oct-1712:20 48h (9 "C) 

02 Oct-1713:05 03 Oct-1712:20 48h (8.1 "C) 

02 Oct-17 12:05 03 Oct-1712:20 49h (8.1 °C) 

02 Oct-17 09:40 03 Oct-1712:20 51h (5.8 "C) 

02 Oct-1711:00 03 Oct-1712:20 50h (6 "C) 

02 Oct-1718:26 03 Oct-1712:20 42h (5 "C) 

02 Oct-17 09:14 03 Oct-1712:20 52h (8.2 "C) 

Sample Source Station Location Latitude Longitude 
Teck Coal FR_UFR1_WS_2017-10-02_N_36 

Teck Coal GH_ER2_WS_2017-10-02_N 

Teck Coal CM_MC1_WS_20171003_N 

Teck Coal FR_FRCP1_ WS_2017 -10-02_N_3 

Teck Coal GH_FR1_WS_2017-10-02_N 

Teck Coal GH_ERC_WS_2017-10-02_N 

Teck Coal EV _HC1_WS_2017-10-02_N 

Teck Coal EV_MC2_WS_2017-10-02_N 

Teck Coal CM_MC2_WS_20171003_N 

Teck Coal LC_LCDSSLCC_ WS_2017-10-02 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 9.59% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:S°!o) 
-0.9536 2.559 8.721 14 0.9977 CDF Non-Significant Effect 
-0.5135 2.559 8.721 14 0.9879 CDF Non-Significant Effect 
-3.264 2.559 10.68 10 1.0000 CDF Non-Significant Effect 
1.168 2.559 10.68 10 0.5048 CDF Non-Significant Effect 
4.163 2.559 10.68 10 0.0007 CDF Significant Effect 
-0.3893 2.559 10.68 10 0.9816 CDF Non-Significant Effect 
-0.8685 2.559 10.68 10 0.9968 CDF Non-Significant Effect 
-1.527 2.559 10.68 10 0.9998 CDF Non-Significant Effect 
-1.887 2.559 10.68 10 1.0000 CDF Non-Significant Effect 

~ 
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CETIS Analytical Report Report Date: 18 Nov-17 12:05 (p 2 of 3) 

Test Code: 171090115-1593-5651 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 17-0837-1714 Endpoint: Cell Yield CETIS Version: CET1Sv1.8.7 

Analyzed: 18 Nov-1712:01 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5°/a) 
Control Trend Mann-Kendall Trend 0.3987 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%} 
Between 2493.856 277.0951 9 5.964 <0.0001 Significant Effect 
Error 1951.375 46.46131 42 
Total 4445.23 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1%} 
Variances Bartlett Equality of Variance 7.781 21.67 0.5564 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9789 0.9388 0.4817 Normal Distribution 

Cell Yield Summaiy 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% 0/oEffect 
FR_UFR1 8 108.1 101.9 114.3 107 100 119 2.628 6.88% 0.0% 
GH_ER2 8 109.6 102.8 116.4 107 101 122 2.884 7.44% -1.39°/o 
CM_MC1 8 111.4 105.8 117 110.5 102 121 2.375 6.03% -3.01% 
FR_FRCP1 4 97.75 90.47 105 99.5 91 101 2.287 4.68% 9.6% 
GH_FR1 4 116.3 101.4 131.1 118.5 104 124 4.661 8.02% -7.51% 
GH_ERC 4 128.8 124.8 132.7 128.5 126 132 1.25 1.94% -19.08°/o 
EV_HC1 4 109.8 96.73 122.8 111 100 117 4.09 7.45% -1.5% 
EV_MC2 4 107.8 96.62 118.9 108 99 116 3.497 6.49% 0.35% 
CM_MC2 4 105 99.64 110.4 105 101 109 1.683 3.21% 2.89% 
LC_LCDSSLCC 4 103.5 96.44 110.6 103 99 109 2.217 4.29% 4.28% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 
FR_UFR1 112 100 110 104 117 119 102 101 

GH_ER2 101 120 122 114 104 102 105 109 

CM_MC1 111 106 102 106 121 110 118 117 
FR_FRCP1 100 101 91 99 

GH_FR1 124 114 104 123 
GH_ERC 126 129 128 132 

EV_HC1 100 116 117 106 
EV_MC2 109 107 116 99 
CM_MC2 106 101 104 109 

LC_LCDSSLCC 109 105 99 101 

~ 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: MU 
Nt;i ·/,f;i f1 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-0837-1714 Endpoint: Cell Yield 
Analyzed: 18 Nov-1712:01 Analysis: Parametric-Control vs Treatments 
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APPENDIX C – Hyalella azteca Toxicity Test Data 

























































 
 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 

















































































Warning Chart

Fathead minnow

Test Method: 7 days Fathead minnow Survival and Growth Test (7 treatments plus a control)

HydroQual Test Method: WTR-ME-046

Reference: Biological Test Method: Test of Larval Growth and Survival Using Fathead

minnows. Environment Canada, EPS 1/RM/22, Second Edition, February 2011.

Test Organism: Test Design:

test species: Pimephales promelas test type: static renewal

culture source: Aquatox toxicant: sodium chloride

(Arkansas, USA) test vessel: polypropylene

temp of breeding aquaria: 23 - 26 
o
C cups, 11 x 9 cm

food type: newly-hatched brine volume of test vessel (ml): 500

shrimp nauplii test volume (ml): 250

frequency of feeding: daily depth of test solution: >3 cm

breeding colony mortality: <1% (last 7 days) replicates per treatment: 4 replicates

age of test organisms: <24 hours organisms per replicate: 10

condition prior to test initiation: normal feeding: twice daily

batch number: 20171005FM temperature (
o
C): 24-26

photoperiod: 16 hours light: 8 hours dark

light level (surface): 100-500 lux (full spectrum)

Control/Dilution Water:

source: dechlorinated City of Calgary tap water

spiked with 4 mg/L KCl

pH (units): 8.1

conductance (µS/cm): 355

dissolved oxygen (mg/L): 7.6

NH4
+ 

(mg/L): -

hardness (mg CaCO3/L): 120

alkalinity (mg CaCO3/L): 104

total residual chlorine (mg/L): <0.01

Comments: none.

                                       The  data and results are authorized and verified correct.The test data and results are authorized and verified correct.

Senior Verifier
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Warning Chart

Fathead minnow

toxicant Sodium Chloride (NaCl)
started on 2017/10/05 ended on 2017/10/12

Result (7 d LC50): 3.71 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 3.65 upper 3.77

mean 3.78 sd 0.09 cv(%): 13.2

lower upper

warning limits (±2 sd) 3.61 3.96 (95% confidence limits)

control limits (±3 sd) 3.52 4.04 (99% confidence limits)

started on 2017/10/05 ended on 2017/10/12

Result (7 d IC25): 3.36 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 3.12 upper 3.57

mean 3.55 sd 0.13 cv(%): 19.2

lower upper

warning limits (±2 sd) 3.30 3.80 (95% confidence limits)

control limits (±3 sd) 3.17 3.93 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated

Mortality

Historical Values

Current Test 

Historical Values

Biomass
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APPENDIX E – Oncorhynchus mykiss (rainbow trout) Toxicity Test Data 





































































































































































































 
 

 

 

 

APPENDIX F – Chain-of-Custody Forms 













 
 

 

 

 

 

 

 

 

 

 

END OF REPORT 



April 2018 (Updated July 2018)   

 

 

 
   

 

Appendix B-5 

Summary of 2017 Acute Toxicity Testing 
 
 



This appendix is included to meet the acute toxicity related reporting requirements of Permit 

107517 Section 10.3 (amended 13 October 2017). Laboratory reports for acute toxicity tests 

conducted in 2017 are provided in Appendix H of Teck 20181. Teck has authored this appendix 

to provide a summary of the results. 

Summary of 2017 Acute Toxicity Testing 

Two hundred and ten (210) 96-h rainbow trout 100% (single concentration) acute lethality 

toxicity tests and 235 48-h Daphnia magna 100% (single concentration) acute lethality toxicity 

tests were conducted in 2017 as a requirement of Permit 107517. Of the 235 D. magna acute 

toxicity tests, ten (4.3%) exhibited >50% mortality and as such were considered failed test 

results based on Permit 107517 criteria. There were no failures of rainbow trout toxicity tests in 

2017 (i.e., mortality was ≤50% for all 2017 rainbow trout acute toxicity tests). A summary table 

of acute toxicity test results is provided in Appendix G of Teck 2018. Failed toxicity testing 

results are listed below in Table 1. 

In response to the failed toxicity testing results, Teck followed the requirements of Permit 107517 

Section 10.2.2 with respect to confirmatory testing (i.e., LC50 follow-up tests), took immediate 

corrective action where possible, and provided follow-up test information to applicable regulators 

and the Ktunaxa Nation Council (KNC) when it became available. Teck also completed additional 

investigative testing (e.g., testing at 10 and 20°C as well as other Toxicity Identification 

Evaluation [TIE] investigations) to aid in identifying the cause(s) of toxicity.  

Table 1. Failed 48-hour Daphnia magna acute toxicity tests and results. 

EMS Site ID Date 
48-h Daphnia magna 

(single concentration)  
Units of % Mortality 

Field Temperature (°C) 
Measured in Samples 

for Acute Toxicity Tests 

0200384 GH_CC1 03/21/2017 90 1.9 

E3E06924 FR_LMP1 04/21/2017 93 2.2 

0200384 GH_CC1 05/08/2017 100 3 

E291569 WL_BFWB_OUT_SP21 07/10/2017 100 11.3 

E293371 WL_WLCI_SP01 07/14/2017 83 4.7 

E291569 WL_BFWB_OUT_SP21 08/08/2017 87 12.3 

0200384 GH_CC1 08/08/2017 67 7.1 

E291569 WL_BFWB_OUT_SP21 09/18/2017 100 9.3 

0200384 GH_CC1 11/01/2017 100 1.9 

E221329 GH_SC1 11/01/2017 93 3.2 

 

Teck currently hypothesizes, based on the results of additional investigative studies and recent 

scientific literature (e.g., Bogart et al. 20162), that the formation of one or more mineral 

precipitates (including but not necessarily limited to calcite) was responsible for adverse effects 

                                                           
1 Teck. 2018. Permit 107517 Annual Water Quality Monitoring Report.31 March 2018.  

2 Bogart SJ, S Woodman, D Steinkey, C Meays, GG Pyle. 2016. Rapid changes in water hardness and alkalinity: Calcite formation 
is lethal to Daphnia magna. Sci Total Environ. 559:182-191.  



observed in most or all of the failed D. magna tests. Evidence supporting this hypothesis 

includes: 

• Laboratory staff noted precipitate consistent with calcite on the surfaces of the test 

vessels and D. magna carapaces during acute toxicity tests in which adverse effects on 

survival were observed. These observations are consistent with precipitate-related test 

mortalities in D. magna (Bogart et al. 2016). 

• In the TIE studies, treatments that reduced precipitate formation, including treatments 

with antiscalant and treatments that reduced calcium and/or carbonate in solution (i.e., 

the components of calcite), substantially reduced or eliminated toxicity and precipitate 

formation.  

• D. magna acute toxicity tests conducted at 10°C showed reduced toxicity compared to 

tests run at 20°C per Environment Canada guidelines. Because calcite solubility 

decreases with increasing temperature, the standard test protocol of warming samples 

to 20°C has the potential to enhance precipitation during the test in samples in which 

calcium and carbonate are super-saturated at 20°C.  

• Treatment of effluent samples with antiscalant during pilot testing for advanced oxidation 

process at the active water treatment reduced or removed acute toxicity to D. magna. 

• Tests completed with extended hold times showed reduced toxicity, consistent with 

giving time for precipitate to form prior to the addition of D. magna 

• Effluent chemistry and TIE results did not identify other potential causes of toxicity 

(e.g., metals or TDS concentrations).  

For acute toxicity test failures in 2017, tests conducted at the lower temperature (10°C) were 

generally more representative of temperature conditions in the field during the time of collection 

(1.9 – 12.3°C).  At mainstem Fording River sites upstream (FR_FR4) and downstream 

(FR_FRCP1) from GH_CC1, temperatures in 2017 ranged from -0.1 to 14.5°C; temperatures at 

these sites measured on or around the 2017 dates of the acute toxicity test failures observed at 

GH_CC1 ranged from 0.3 to 14.5°C. Temperatures measured downstream of the WLC AWTF 

at LC_LC3 (i.e., downstream of WL_BFWB_OUT_SP3) ranged from 6.6 to 8.5°C on or around 

the dates of the acute toxicity failures observed in 2017 at WL_BFWB_OUT_SP21; the 

maximum daily temperature observed in 2017 at LC_LC3 was  9.3°C. The maximum daily 

temperature observed in 2017 was 7.4°C (May 31) at GH_CC1 and 14.8°C at 

WL_BFWB_OUT_SP21 (July 21). The association of test failures with relatively cool field 

temperatures (typically <10°C) is consistent with the hypothesis that warming the samples to 

20°C for testing contributed to adverse effects by promoting precipitate formation. 

In 2012 to 2015 near the northern portions of Teck’s operations, the mainstem Fording River 

had maximum temperatures of ~15-19°C (Cope et al. 20163). Test failures were not observed in 

2017 under such relatively warm field conditions. For example, in 2017, the two highest 

temperatures at WL_BFWB_OUT_SP21 (14.8 and 13.5°C) were observed on July 16 and 17; 

acute D. magna tests passed on July 17 with <50% mortality, although variability in D. magna 

response was observed between the two laboratories conducting the tests. Acute D. magna 

                                                           
3 Cope, S, CJ Schwarz, A Prince, J Bisset. 2016. Upper Fording River Westslope Cutthroat Trout Population Assessment and 
Telemetry Project: Final Report. Report Prepared for Teck Coal Limited, Sparwood, BC. Report Prepared by Westslope Fisheries 
Ltd., Cranbrook, BC. 



toxicity test failures that occurred in 2016 at GH_CC1 were observed when field temperatures of 

Cataract Creek were <10°C. The results of the acute toxicity tests conducted at 10 and 20°C 

are useful in evaluating risk of acute toxicity to invertebrates under actual environmental 

conditions. Results of the acute toxicity tests should be interpreted within the context of the 

temperatures and water quality in the effluent and receiving environments at the time of a 

failure. 

Trace element concentrations in water samples associated with acute toxicity test failures were 

generally below Canadian Council of Ministers of the Environment (CCME) Water Quality 

Guidelines for the Protection of Aquatic Life (CCME 1999)4. In TIE testing, chelation with EDTA 

(a treatment to remove metal toxicity) did not reduce toxicity but antiscalant treatment reduced 

or removed toxicity without reducing concentrations of total dissolved solids (TDS). These 

results indicated that other trace elements or TDS were not causing the observed toxicity.  

In one instance in which a  single failure of the D. magna acute toxicity test occurred at 

FR_LMP1 in 2017, toxicity did not appear to be caused by calcite; however, acute toxicity was 

not observed in subsequent TIE investigations (i.e., the toxicity dissipated in between the initial 

test and when the TIE investigation was conducted). Total aluminum and iron concentrations 

were noted to be elevated in the FR_LMP1 sample but dissolved concentrations were below BC 

WQG. It is possible that precipitation in the FR_LMP1 effluent occurred during sample storage, 

which may have reduced the toxicity of the effluent. Laboratory staff noted precipitate on the 

bottom of the test vessel during the original D. magna single concentration acute toxicity test. 

The cause of toxicity could not be definitively determined in this sample. 

 
In 2017, failures of D. magna acute toxicity tests were most commonly observed at GH_CC1 

(no active water treatment) and WL_BFWB_OUT_SP21 (active water treatment). Active water 

treatment at Cataract Creek (GH_CC1) is planned as part of the Fording River South AWTF. 

Results of follow-up studies conducted at 10°C, with antiscalant treatment, as well as other TIE 

investigations and acute toxicity tests repeated in multiple laboratories for these two locations 

generally supported the hypothesis that a mineral precipitate (e.g., calcite) is responsible for the 

D. magna acute toxicity. Adverse effects in D. magna were typically reduced or eliminated when 

acute toxicity tests were conducted at lower temperatures or with addition of antiscalant, and 

under TIE conditions that reduced toxicity associated with carbonate precipitation, although 

results of some of the TIE tests were inconclusive as the original acute toxicity was not 

observed during the follow-up investigations.  Acute toxicity and TIE laboratory reports are 

provided in Appendix H of Teck 2018.  

Teck is currently drafting a Compliance Action Plan that identifies short-term actions and Key 

Performance Indicators to support the goals of 1) identifying the cause(s) of D. magna acute 

toxicity failures and 2) meeting the Permit 107517 requirement that effluent must not be acutely 

toxic. As calcite is suspected to be responsible for adverse effects on D. magna, it is necessary 

to understand what factors may favour precipitate formation and determine if these factors are 

                                                           
4 CCME (Canadian Council of Ministers of the Environment). 1999. Water Quality Quality Guidelines for Protection 
of Aquatic Life.  Available at http://st-ts.ccme.ca/. 

http://st-ts.ccme.ca/


due to laboratory conditions. The draft Compliance Action Plan will identify additional laboratory 

tests that will help determine which factors may be contributing to observed D. magna toxicity 

and under what conditions toxicity may occur. Because differences in laboratory effluent 

handling procedures and testing protocols may have contributed to the observed variability in D. 
magna response, the draft Compliance Action Plan will also include an objective to develop and 

implement standardized laboratory testing protocols for use during acute toxicity testing.  

In addition to laboratory studies, the results of calcite monitoring programs at sites throughout 

the Elk Valley will support Teck’s understanding of the potential for calcite toxicity in future tests 

and the implications of these results for conditions in the receiving environment. Treatment 

designed to prevent calcite formation in AWTF effluent prior to discharge into the receiving 

environment is being considered meet the acute toxicity requirement in the Permit. The 

Compliance Action Plan will identify actions and Key Performance Indicators associated with a 

reduction of calcite formation. The Compliance Action Plan will support Teck’s ongoing 

commitment to the implementation of the EVWQP to improve water quality in the Elk River 

watershed and meet the conditions detailed in Permit 107517. 
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Water Quality Screening 



Table C‐1: Water Quality Screening for 2017 Chronic Toxicity Tests at FR_UFR1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Mean CV Mean CV

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.3 8.2 8.1 8.2 8.2 0.008 8.2 0.007
Temperature °C - - - 0 -0.1 0.10 0.10 -0.1 0.025 3.830 0 -
Dissolved oxygen mg/L 8.0 5.0 - 12 11 12 12 12 12 0.026 12 0.027
Conductivity µS/cm - - - 327 315 312 326 302 320 0.0244 316 0.0328
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.1 8.2 8.1 8.3 8.2 0.012 8.2 0.011
Hardness, as CaCO3 mg/L - - - 185 164 196 181 160 182 0.0732 177 0.0846

Total Alkalinity, as CaCO3 mg/L 20(a)
- - 146 143 138 137 133 141 0.0301 139 0.0368

Total dissolved solids mg/L - - - 194 185 193 209 199 195 0.0513 196 0.0451
Total suspended solids mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 1.00 0 1.0 0
Total organic carbon mg/L - - - 1.0 0.97 <0.5 0.57 <0.5 0.77 0.35 0.71 0.37
Dissolved organic carbon mg/L - - - 0.96 0.92 <0.5 0.51 <0.5 0.72 0.35 0.68 0.35
Turbidity NTU - - - 0.25 0.38 0.25 0.20 0.59 0.27 0.29 0.33 0.47
Conductivity µS/cm - - - 341 341 330 338 317 338 0.0154 333 0.0306
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 0.050 0 0.050 0
Chloride mg/L 150 600 - <0.5 <0.5 <0.5 <0.5 <0.5 0.50 0 0.50 0

Fluoride mg/L - 1.3 - 1.6(b)
- 0.14 0.13 0.13 0.14 0.14 0.14 0.039 0.14 0.035

Sulphate mg/L 309 - 429(b, c)
- 481 45 46 47 47 44 46 0.021 46 0.025

Nutrients

Nitrate mg-N/L 3.0 33 4.6 - 8.8(i)
0.22 0.21 0.21 0.21 0.20 0.21 0.017 0.21 0.038

Nitrite mg-N/L 0.020(d) 0.060(d)
- <0.001 0.0018 <0.001 <0.001 <0.001 0.00120 0.33 0.0012 0.31

Total Ammonia mg-N/L 0.21 - 1.4(e) 1.1 - 7.0(f)
- <0.005 <0.005 <0.005 <0.005 <0.005 0.0050 0 0.0050 0

Total Kjeldahl Nitrogen mg-N/L - - - <0.05 <0.05 0.063 0.13 <0.05 0.074 0.53 0.069 0.51
Total phosphorus mg-P/L - - - 0.0071 0.0051 0.014 0.021 0.027 0.012 0.60 0.015 0.62
Orthophosphate mg-P/L - - - 0.0049 0.0050 0.0046 0.013 0.0043 0.0070 0.61 0.0064 0.61
Total Metals
Aluminum mg/L - - - 0.0046 0.0055 0.0047 0.0052 0.018 0.0050 0.085 0.0076 0.774
Antimony mg/L 0.0090 - - 0.00026 <0.0001 0.00011 <0.0001 <0.0001 0.00014 0.55 0.00013 0.53
Arsenic mg/L - 0.0050 - 0.00012 0.00011 <0.0001 0.00012 0.00012 0.00011 0.09 0.00011 0.08
Barium mg/L 1.0 - - 0.073 0.075 0.078 0.098 0.084 0.081 0.14 0.082 0.12
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 0.000050 0
Boron mg/L - 1.2 - <0.01 <0.01 <0.01 <0.01 <0.01 0.0100 0 0.010 0
Cadmium mg/L - - - 0.000011 0.000010 0.0000094 0.000013 0.000012 0.000011 0.15 0.000011 0.13
Calcium mg/L - - - 52 48 53 43 55 49 0.099 50 0.102

Chromium mg/L 0.0010(g)
- - 0.00011 0.00011 0.00014 0.00017 0.00018 0.00013 0.22 0.00014 0.23

Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.000100 0 0.00010 0

Copper mg/L 0.0041 - 0.0078(b) 0.012 - 0.020(b)
- <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 0.00050 0

Iron mg/L - 1.0 - <0.01 <0.01 <0.01 <0.01 0.015 0.0100 0 0.011 0

Lead mg/L 0.0066 - 0.011(b) 0.084 - 0.19(b)
- <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 0.000050 0

Lithium mg/L - - - 0.0014 0.0015 0.0015 0.0017 0.0020 0.0015 0.083 0.0016 0.147
Magnesium mg/L - - - 14 14 15 16 16 15 0.066 15 0.062

Manganese mg/L 1.1 - 1.5(b) 1.7 - 2.7(b)
- 0.00027 0.00027 0.00025 0.00029 0.00060 0.00027 0.060 0.00034 0.441

Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000050 0 0.00000050 0
Molybdenum mg/L 1.0 2.0 - 0.00062 0.00057 0.00063 0.00056 0.00073 0.00059 0.056 0.00062 0.110

Nickel mg/L 0.005(k)
- - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 0.00050 0

Potassium mg/L - - - 0.38 0.40 0.41 0.51 0.45 0.43 0.14 0.43 0.12
Selenium mg/L 0.0020 - 0.019 0.00100 0.00085 0.0011 0.00084 0.00099 0.00094 0.12 0.00095 0.11

Silver mg/L 0.0015(b) 0.0030(b)
- <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0000100 0 0.000010 0

Sodium mg/L - - - 0.77 0.77 0.84 1.0 0.89 0.84 0.13 0.85 0.11
Strontium mg/L - - - 0.097 0.089 0.100 0.083 0.11 0.092 0.081 0.096 0.110
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0000100 0 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.000100 0 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 0.0100 0 0.010 0
Uranium mg/L 0.0085 - - 0.00048 0.00048 0.00050 0.00040 0.00060 0.00046 0.098 0.00049 0.145
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 0.00050 0

Zinc mg/L 0.017 - 0.087(b) 0.042 - 0.11(b)
- <0.003 <0.003 <0.003 0.0057 <0.003 0.0037 0.37 0.0035 0.34

Dissolved Metals

Aluminum mg/L 0.050(h) 0.10(h)
- <0.001 0.0010 <0.001 <0.001 0.0032 0.00100 0 0.0014 0.68

Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.000100 0 0.00010 0
Arsenic mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.000100 0 0.00010 0
Barium mg/L - - - 0.073 0.071 0.079 0.080 0.067 0.076 0.059 0.074 0.074
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 0.000050 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 0.0100 0 0.010 0

Cadmium mg/L 0.00021 - 0.00035(b) 0.00060 - 0.0012(b) 0.00044 - 0.00076(j) 0.000010 0.0000079 0.0000073 0.0000084 0.0000084 0.0000085 0.15 0.0000084 0.13
Chromium mg/L - - - <0.0001 0.00010 <0.0001 0.00010 <0.0001 0.000100 0 0.00010 0.00
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.000100 0 0.00010 0
Copper mg/L - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00020 0 0.00020 0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 0.0100 0 0.010 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 0.000050 0
Lithium mg/L - - - 0.0013 0.0016 0.0016 0.0019 0.0016 0.0016 0.15 0.0016 0.13
Manganese mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.000100 0 0.00010 0
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 0.0000050 0
Molybdenum mg/L - - - 0.00062 0.00052 0.00061 0.00065 0.00053 0.00060 0.089 0.00058 0.095
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 0.00050 0
Selenium mg/L - - - 0.0012 0.00098 0.0011 0.00095 0.00090 0.0010 0.11 0.0010 0.12
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0000100 0 0.000010 0
Strontium mg/L - - - 0.097 0.083 0.099 0.099 0.086 0.094 0.084 0.093 0.083
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0000100 0 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.000100 0 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 0.0100 0 0.010 0
Uranium mg/L - - - 0.00046 0.00043 0.00047 0.00046 0.00041 0.00046 0.036 0.00045 0.055
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 0.00050 0
Zinc mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 0.00100 0 0.0010 0
∑ Toxic Units
WQGs mg/L 1.64 1.65 1.68 1.66 1.82 1.64 - 1.71 -
WQGs/EVWQP Benchmarks mg/L 1.12 1.16 1.13 1.21 1.27 1.15 - 1.18 -

(a) = guideline is a minimum value, unless the background concentration or value is lower.

(g) = guideline is for chromium VI.
(h) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.9 to 8.8). The guideline is calculated based on the individual pH for each sample

(k) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range
Bolded concentrations are higher than water quality guidelines.
Shaded concentrations

- = no guideline or no data.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 to 196 
mg/L). The guideline is calculated based on the individual hardness value for each sample.

(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 
to 196 mg/L). The guideline is calculated based on the individual hardness value for each sample.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30-day mean water quality guideline (all other 
parameters).

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to 
the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca 
= Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; 
mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (102 to 196 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.12 to 0.25 mg/L). The guideline is calculated based on the 
individual chloride concentration in each sample.
(e) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.208 mg-N/L) is based on the combination of field pH (8.8) and water 
temperature (0.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for 
each sample.

(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.08 mg-N/L) is based on the combination of field pH (8.8) and water temperature 
(0.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily 
accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

Parameter Unit

Q1

Mar 07 Mar 14 Mar 21

Feb 21, 28, Mar 7, 14 
(H.azteca )

EVWQP Benchmarks

Feb 21  
(C. dubia and 

P.subcapitata )
Feb 28

Feb 21, 28, Mar 7, 14, 
21 (P. promelas )
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Table C‐1: Water Quality Screening for 2017 Chronic Toxicity Tests at FR_UFR1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -
Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total Alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.3 - 1.6(b)
-

Sulphate mg/L 309 - 429(b, c)
- 481

Nutrients

Nitrate mg-N/L 3.0 33 4.6 - 8.8(i)

Nitrite mg-N/L 0.020(d) 0.060(d)
-

Total Ammonia mg-N/L 0.21 - 1.4(e) 1.1 - 7.0(f)
-

Total Kjeldahl Nitrogen mg-N/L - - -
Total phosphorus mg-P/L - - -
Orthophosphate mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(g)
- -

Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0041 - 0.0078(b) 0.012 - 0.020(b)
-

Iron mg/L - 1.0 -

Lead mg/L 0.0066 - 0.011(b) 0.084 - 0.19(b)
-

Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.1 - 1.5(b) 1.7 - 2.7(b)
-

Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k)
- -

Potassium mg/L - - -
Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b)
-

Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.017 - 0.087(b) 0.042 - 0.11(b)
-

Dissolved Metals

Aluminum mg/L 0.050(h) 0.10(h)
-

Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00021 - 0.00035(b) 0.00060 - 0.0012(b) 0.00044 - 0.00076(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit
EVWQP Benchmarks

Mean CV Mean CV Mean CV

8.0 8.3 8.3 8.3 8.2 0.021 8.3 8.2 0.019 8.2 8.2 8.3 0.0085
0.70 1.1 2.5 1.6 1.5 0.53 2.7 1.7 0.50 2.8 3.5 2.6 0.26
12 11 11 11 11 0.029 12 11 0.030 9.4 11 11 0.077
235 256 229 211 233 0.0795 197 226 0.100 190 198 205 0.075

8.3 8.3 8.3 8.4 8.3 0.0052 8.2 8.3 0.0059 8.2 8.3 8.3 0.0071

121 141 120 122 126 0.080 106 122 0.102 102 109 112 0.079

113 118 115 129 119 0.060 105 116 0.075 108 107 113 0.087

143 164 139 138 146 0.084 129 143 0.091 118 129 131 0.065
4.4 <1.0 4.0 2.6 3.0 0.59 20 6 1.23 22 2.5 10.4 0.97
3.7 2.7 3.8 2.9 3.3 0.17 2.5 3.1 0.19 2.6 2.7 2.9 0.18
3.3 2.6 3.7 2.6 3.0 0.18 2.6 2.9 0.18 2.0 1.9 2.5 0.28
4.7 1.3 2.6 1.6 2.6 0.60 11 4 0.92 13 1.5 6.0 0.95
239 274 238 237 247 0.073 202 238 0.107 197 216 218 0.088

<0.05 <0.05 <0.05 <0.05 0.05 0 <0.05 0.05 0 <0.05 <0.05 0.05 0
<0.5 <0.5 <0.5 <0.5 0.5 0 <0.5 0.5 0 <0.5 <0.5 0.5 0

0.11 0.11 0.11 0.12 0.11 0.054 0.099 0.111 0.076 0.11 0.11 0.11 0.077

22 24 14 12 18 0.34 8.8 15.9 0.41 7.6 9.3 10.2 0.24

0.098 0.048 0.098 0.072 0.079 0.30 0.075 0.078 0.27 0.073 0.034 0.070 0.33

<0.001 <0.001 <0.001 0.0057 0.0022 1.20 <0.001 0.002 1.20 <0.001 <0.001 0.002 1.20

0.011 <0.005 0.0069 <0.005 0.007 0.59 <0.005 0.007 0.58 <0.005 0.0063 0.0056 0.40
0.18 0.13 <0.05 0.11 0.12 0.56 0.15 0.12 0.48 0.13 <0.05 0.10 0.60
0.02 0.011 0.032 0.0093 0.0180 0.58 0.037 0.022 0.56 0.032 0.0070 0.0230 0.61

0.0087 0.0047 0.011 0.0051 0.0074 0.41 0.0066 0.0072 0.36 0.0041 0.0036 0.0061 0.49

0.15 0.051 0.095 0.061 0.090 0.52 0.30 0.13 0.77 0.28 0.055 0.157 0.77
<0.0001 <0.0001 <0.0001 0.00014 0.00011 0.41 <0.0001 0.0001 0.37 <0.0001 <0.0001 0.0001 0.37
0.00019 0.00015 0.00016 0.00014 0.00016 0.14 0.00026 0.00018 0.27 0.00028 0.00015 0.00020 0.34
0.051 0.055 0.043 0.037 0.047 0.17 0.042 0.046 0.16 0.039 0.040 0.040 0.061

<0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0 0.000023 <0.00002 0.00002 0.28
<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 0.00005 0

<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 0.01 0
0.000023 0.000013 0.000024 0.000013 0.000018 0.33 0.000037 0.000022 0.44 0.000040 0.000014 0.000025 0.49

31 37 33 31 33 0.080 31 32 0.077 29 30 31 0.045

0.00040 0.00027 0.00052 0.00064 0.00046 0.35 0.00062 0.00049 0.32 0.00092 0.00022 0.00058 0.43
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 0.00019 0.00012 0.53 0.00020 <0.0001 0.0001 0.58

0.00067 <0.0005 0.00051 <0.0005 0.0005 0.38 0.00075 0.00059 0.40 0.00076 <0.0005 0.0006 0.42
0.13 0.040 0.10 0.057 0.082 0.50 0.38 0.14 0.97 0.38 0.076 0.199 0.84

0.000092 <0.00005 0.000068 <0.00005 0.00007 0.51 0.00027 0.00011 0.95 0.00028 <0.00005 0.00014 0.91
0.0012 0.0014 0.0013 <0.001 0.001 0.33 0.0012 0.0012 0.29 0.0014 0.0011 0.0012 0.29

8.7 10 9.5 8.8 9.4 0.082 8.0 9.1 0.10 7.9 8.6 8.6 0.080

0.0035 0.00076 0.0039 0.0024 0.0026 0.53 0.017 0.005 1.17 0.018 0.0032 0.0087 0.87
0.0000031 0.0000017 0.0000024 0.0000017 0.0000022 0.31 0.0000031 0.0000024 0.29 0.0000029 0.0000011 0.0000022 0.37
0.00050 0.00053 0.00053 0.00051 0.00052 0.028 0.00054 0.00052 0.030 0.00055 0.00056 0.00054 0.038

0.00069 <0.0005 0.00051 <0.0005 0.0006 0.39 0.00081 0.00060 0.42 0.00087 <0.0005 0.0006 0.46
0.38 0.34 0.39 0.33 0.36 0.076 0.50 0.39 0.17 0.48 0.38 0.42 0.17

0.00060 0.00098 0.00063 0.00050 0.00068 0.31 0.00050 0.00064 0.30 0.00040 0.00043 0.00049 0.18

0.000020 <0.00001 <0.00001 <0.00001 0.00001 0.60 <0.00001 0.00001 0.56 <0.00001 <0.00001 0.00001 0
0.62 0.67 0.59 0.53 0.60 0.10 0.51 0.58 0.11 0.50 0.53 0.53 0.065

0.062 0.070 0.065 0.060 0.064 0.068 0.060 0.063 0.067 0.058 0.060 0.060 0.043
<0.00001 0.000012 <0.00001 <0.00001 0.00001 0.33 0.000014 0.000011 0.40 0.000015 <0.00001 0.00001 0.44
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 0.0001 0
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 0.01 0

0.00034 0.00036 0.00033 0.00032 0.00034 0.047 0.00029 0.00033 0.081 0.00026 0.00029 0.00030 0.10
0.0010 0.00051 0.00059 <0.0005 0.0007 0.50 0.0013 0.0008 0.54 0.0012 0.00054 0.00083 0.55

<0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0 0.0035 <0.003 0.003 0.29

0.088(Mn)
0.028 0.0069 0.0046 0.0319 1.2 0.0039 0.0263 1.4 0.0089 0.0036 0.0056 0.41

<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 0.0001 0
0.00015 0.00014 0.00012 0.00014 0.00014 0.092 0.00012 0.00013 0.10 0.00013 0.00011 0.00012 0.092
0.053 0.057 0.043 0.041 0.049 0.16 0.037 0.046 0.18 0.035 0.037 0.039 0.087

<0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0 <0.00002 <0.00002 0.00002 0
<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 0.00005 0

<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 0.01 0

0.000016 0.000010 0.000013 0.0000083 0.0000117 0.27 0.0000087 0.0000111 0.28 0.0000091 0.0000081 0.0000094 0.21
0.00022 0.00010 0.00010 <0.0001 0.0001 0.56 <0.0001 0.0001 0.56 <0.0001 <0.0001 0.0001 0.22
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 0.0001 0
0.00040 0.00028 0.00031 0.00026 0.00031 0.20 0.00024 0.00030 0.21 <0.0002 0.00022 0.00025 0.32
0.054 0.016 <0.01 <0.01 0.02 1.03 <0.01 0.02 1.1 <0.01 <0.01 0.01 0

<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 0.00005 0
0.0011 0.0012 0.0011 <0.001 0.001 0.29 <0.001 0.001 0.32 <0.001 0.0011 0.0010 0.32
0.0012 0.00028 0.00061 0.00039 0.00063 0.68 0.00068 0.00064 0.58 0.00050 0.00050 0.00054 0.21

<0.000005 <0.000005 <0.000005 <0.000005 0.000005 0 <0.000005 0.000005 0 <0.000005 <0.000005 0.000005 0
0.00048 0.00051 0.00050 0.00047 0.00049 0.035 0.00049 0.00049 0.031 0.00050 0.00053 0.00050 0.042
0.00052 <0.0005 <0.0005 <0.0005 0.0005 0.27 <0.0005 0.0005 0.24 <0.0005 <0.0005 0.0005 0
0.00070 0.00085 0.00060 0.00058 0.00068 0.18 0.00065 0.00068 0.16 0.00049 0.00048 0.00056 0.13

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 0.00001 0
0.064 0.071 0.064 0.067 0.066 0.048 0.056 0.064 0.084 0.056 0.061 0.061 0.081

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 0.00001 0
0.00011 <0.0001 <0.0001 <0.0001 0.0001 0.29 <0.0001 0.0001 0.26 <0.0001 <0.0001 0.0001 0
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 0.01 0

0.00035 0.00033 0.00029 0.00029 0.00031 0.089 0.00025 0.00030 0.12 0.00022 0.00029 0.00027 0.12
0.00053 <0.0005 <0.0005 <0.0005 0.0005 0.28 <0.0005 0.0005 0.25 <0.0005 <0.0005 0.0005 0
0.0013 <0.001 <0.001 0.0010 0.0011 0.37 <0.001 0.001 0.35 <0.001 <0.001 0.001 0.22

3.95 2.40 2.24 2.32 2.73 - 2.78 2.73 - 3.23 1.59 2.42 -
3.61 1.91 1.90 2.05 2.37 - 2.52 2.39 - 3.01 1.37 2.16 -

May 9, 16, 23, 30 June 6 
(O. mykiss )

Q2

May 23
Apr 24  

(C.dubia and 
P.subcapitata)

May 02 May 09 May 16

Apr 24, May 2, 9, 16 (H. 

azteca )
Apr 24, May 2, 9, 16, 23 

(P. promelas )
May 30 Jun 06
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(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (102 to 196 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.12 to 0.25 mg/L). The guideline is calculated based on the 
individual chloride concentration in each sample.
(e) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.208 mg-N/L) is based on the combination of field pH (8.8) and water 
temperature (0.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for 
each sample.

(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.08 mg-N/L) is based on the combination of field pH (8.8) and water temperature 
(0.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily 
accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = guideline is for chromium VI.
(h) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.9 to 8.8). The guideline is calculated based on the individual pH for each sample

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 to 196 
mg/L). The guideline is calculated based on the individual hardness value for each sample.

(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 
to 196 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range
Bolded concentrations are higher than water quality guidelines.
Shaded concentrations  are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30-day mean water quality guideline (all other 

parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to 
the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
- = no guideline or no data.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca 
= Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; 
mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.



Table C‐1: Water Quality Screening for 2017 Chronic Toxicity Tests at FR_UFR1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -
Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total Alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.3 - 1.6(b)
-

Sulphate mg/L 309 - 429(b, c)
- 481

Nutrients

Nitrate mg-N/L 3.0 33 4.6 - 8.8(i)

Nitrite mg-N/L 0.020(d) 0.060(d)
-

Total Ammonia mg-N/L 0.21 - 1.4(e) 1.1 - 7.0(f)
-

Total Kjeldahl Nitrogen mg-N/L - - -
Total phosphorus mg-P/L - - -
Orthophosphate mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(g)
- -

Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0041 - 0.0078(b) 0.012 - 0.020(b)
-

Iron mg/L - 1.0 -

Lead mg/L 0.0066 - 0.011(b) 0.084 - 0.19(b)
-

Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.1 - 1.5(b) 1.7 - 2.7(b)
-

Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k)
- -

Potassium mg/L - - -
Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b)
-

Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.017 - 0.087(b) 0.042 - 0.11(b)
-

Dissolved Metals

Aluminum mg/L 0.050(h) 0.10(h)
-

Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00021 - 0.00035(b) 0.00060 - 0.0012(b) 0.00044 - 0.00076(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit
EVWQP Benchmarks

Mean CV Mean CV

8.4 7.9 8.0 8.4 8.2 0.030 8.2 8.2 0.026
9.3 8.7 8.7 7.6 8.6 0.083 7.8 8.4 0.084
9.6 9.6 9.5 11 10 0.079 9.9 10.0 0.069
294 314 303 307 304 0.027 320 308 0.032

8.4 8.3 8.4 8.4 8.4 0.006 8.4 8.4 0.006

159 194 182 177 178 0.082 186 180 0.073

148 144 151 145 147 0.022 148 147 0.019

164 213 218 208 201 0.12 216 204 0.11
1.1 1.4 <1.0 <1.0 1.1 0.17 <1.0 1.1 0.16
2.7 1.3 1.1 0.94 1.49 0.53 0.87 1.37 0.54
1.8 0.93 0.88 0.88 1.11 0.38 2.3 1.3 0.48
0.36 0.20 0.20 0.19 0.24 0.34 0.43 0.28 0.40
319 325 350 336 333 0.041 336 333 0.036

<0.05 <0.05 <0.05 <0.05 0.05 0 <0.05 0.05 0
<0.5 0.11 0.11 0.12 0.21 0.92 <0.5 0.3 0.79

0.14 0.16 0.16 0.17 0.15 0.087 0.14 0.15 0.094

32 35 37 39 36 0.084 40 37 0.089

0.011 0.012 0.012 0.016 0.012 0.18 0.018 0.014 0.23

<0.001 <0.001 <0.001 <0.001 0.001 0 <0.001 0.001 0

0.010 <0.005 <0.005 <0.005 0.006 0.42 <0.005 0.006 0.39
0.078 0.074 <0.05 <0.05 0.06 0.24 <0.05 0.06 0.24
0.0078 0.0030 0.0030 0.0030 0.0042 0.57 0.0045 0.0043 0.49
0.0027 0.0023 0.0027 0.0023 0.0025 0.092 0.0031 0.0026 0.13

0.0071 0.0071 0.0045 0.0045 0.0058 0.26 0.0051 0.0057 0.24
0.00011 <0.0001 <0.0001 <0.0001 0.0001 0.049 <0.0001 0.0001 0.044
0.00013 <0.0001 0.00015 0.00012 0.00013 0.17 <0.0001 0.0001 0.18
0.069 0.073 0.075 0.073 0.073 0.032 0.076 0.073 0.032

<0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0
<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0

<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
0.000012 0.000013 0.000012 0.000010 0.000012 0.080 0.000011 0.000012 0.072

45 52 54 51 50 0 50 50 0.062

0.00028 0.00012 0.00022 0.00021 0.00021 0.32 0.00016 0.00020 0.31
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0

<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
0.011 <0.01 <0.01 <0.01 0.01 0.049 <0.01 0.01 0.044

<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
0.0015 0.0016 0.0018 0.0018 0.0017 0.090 0.0020 0.0017 0.11

13 14 13 14 13 0 13 13 0.029

0.0011 0.00083 0.00062 0.00046 0.00075 0.35 0.00057 0.00071 0.34
<0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0000005 0 <0.0000005 0.0000005 0

0.00068 0.00070 0.00068 0.00064 0.00067 0.036 0.00064 0.00067 0.040

<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
0.48 0.46 0.47 0.43 0.46 0.044 0.45 0.46 0.040

0.00059 0.00061 0.00061 0.00056 0.00059 0.042 0.00054 0.00058 0.053

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
0.69 0.70 0.68 0.67 0.69 0.018 0.68 0.68 0.017

0.090 0.097 0.10 0.097 0.096 0.047 0.096 0.096 0.041
<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

0.00038 0.00042 0.00044 0.00042 0.00041 0.060 0.00046 0.00042 0.071
<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0

<0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0

0.0015 <0.003 <0.003 <0.003 0.003 0.286 <0.003 0.003 0.25
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0

0.068 0.078 0.077 0.075 0.074 0.060 0.078 0.075 0.056
<0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0
<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0

<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

0.0000080 0.0000089 0.0000096 0.0000063 0.0000082 0.17 0.0000085 0.0000083 0.15
<0.0001 0.00010 0.00012 0.00010 0.00011 0.095 <0.0001 0.0001 0.086
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
<0.0002 <0.0005 <0.0005 <0.0005 0.0004 0.35 <0.0005 0.0004 0.30
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
0.0015 0.0017 0.0021 0.0018 0.0018 0.14 0.0020 0.0018 0.13

0.00036 0.00022 <0.0001 0.00017 0.00021 0.52 0.00032 0.00023 0.46
<0.000005 <0.000005 <0.000005 <0.000005 0.000005 0 <0.000005 0.000005 0

0.00064 0.00064 0.00066 0.00059 0.00063 0.050 0.00061 0.00063 0.045
<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
0.00060 0.00052 0.00055 0.00054 0.00055 0.060 0.00051 0.00054 0.062

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
0.088 0.10 0.10 0.095 0.096 0.066 0.099 0.097 0.058

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

0.00037 0.00046 0.00047 0.00044 0.00043 0.10 0.00048 0.00044 0.10
<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
<0.001 <0.003 <0.003 <0.003 0.003 0.40 <0.003 0.003 0.34

1.56 1.38 1.51 1.51 1.50 - 1.40 1.49 -
1.24 1.08 1.21 1.20 1.18 - 1.13 1.17 -

Aug 01 Aug 15 Aug 22

Q3

Aug 08

Jul 25, Aug 1, 8, 15 
(H. azteca )

Jul 25, Aug 1, 8, 15, 22
(P.promelas )Jul 25

(C.dubia and 
P.subcapitata)
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(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (102 to 196 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.12 to 0.25 mg/L). The guideline is calculated based on the 
individual chloride concentration in each sample.
(e) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.208 mg-N/L) is based on the combination of field pH (8.8) and water 
temperature (0.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for 
each sample.

(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.08 mg-N/L) is based on the combination of field pH (8.8) and water temperature 
(0.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily 
accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = guideline is for chromium VI.
(h) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.9 to 8.8). The guideline is calculated based on the individual pH for each sample

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 to 196 
mg/L). The guideline is calculated based on the individual hardness value for each sample.

(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 
to 196 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range
Bolded concentrations are higher than water quality guidelines.
Shaded concentrations  are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30-day mean water quality guideline (all other 

parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to 
the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
- = no guideline or no data.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca 
= Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; 
mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.



Table C‐1: Water Quality Screening for 2017 Chronic Toxicity Tests at FR_UFR1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -
Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total Alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.3 - 1.6(b)
-

Sulphate mg/L 309 - 429(b, c)
- 481

Nutrients

Nitrate mg-N/L 3.0 33 4.6 - 8.8(i)

Nitrite mg-N/L 0.020(d) 0.060(d)
-

Total Ammonia mg-N/L 0.21 - 1.4(e) 1.1 - 7.0(f)
-

Total Kjeldahl Nitrogen mg-N/L - - -
Total phosphorus mg-P/L - - -
Orthophosphate mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(g)
- -

Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0041 - 0.0078(b) 0.012 - 0.020(b)
-

Iron mg/L - 1.0 -

Lead mg/L 0.0066 - 0.011(b) 0.084 - 0.19(b)
-

Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.1 - 1.5(b) 1.7 - 2.7(b)
-

Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k)
- -

Potassium mg/L - - -
Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b)
-

Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.017 - 0.087(b) 0.042 - 0.11(b)
-

Dissolved Metals

Aluminum mg/L 0.050(h) 0.10(h)
-

Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00021 - 0.00035(b) 0.00060 - 0.0012(b) 0.00044 - 0.00076(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit
EVWQP Benchmarks

Mean CV Mean CV

8.4 8.2 8.2 8.6 8.3 0.024 8.5 8.4 0.023
2.4 2.4 3.9 2.6 2.8 0.26 0.90 2.44 0.44
12 12 11 12 12 0.027 12 12 0.027

323 327 327 307 321 0.030 319 321 0.026

8.4 8.4 8.4 8.4 8.4 0.0039 8.3 8.4 0.0054

185 191 177 177 183 0.037 189 184 0.036

138 146 149 143 144 0.033 144 144 0.028

221 232 235 252 235 0.055 235 235 0.047
1.2 <1.0 <1.0 <1.0 1.1 0.10 <1.0 1.0 0.086
1.0 0.80 0.61 0.67 0.8 0.23 0.91 0.80 0.21
1.1 0.62 0.55 0.65 0.7 0.33 0.67 0.71 0.29

0.45 0.24 0.36 0.38 0.36 0.24 0.44 0.37 0.22
333 341 317 339 333 0.033 339 334 0.030

<0.05 0.058 <0.05 <0.05 0.05 0.077 <0.05 0.05 0.069
<0.5 <0.5 <0.5 <0.5 0.5 0 <0.5 0.5 0

0.11 0.12 0.11 0.11 0.11 0.030 0.11 0.11 0.033

44 46 47 47 46 0.026 46 46 0.023

0.0094 0.013 0.032 0.041 0.0239 0.63 0.062 0.031 0.68

0.0011 <0.001 <0.001 0.0010 0.0010 0.049 <0.001 0.001 0.044

<0.005 <0.005 0.0059 <0.005 0.005 0.086 <0.005 0.005 0.078
<0.05 0.068 0.11 <0.05 0.07 0.43 0.095 0.075 0.38
0.0023 0.0039 <0.002 0.0030 0.0028 0.30 0.0028 0.0028 0.26
0.0016 <0.001 0.0015 0.0016 0.0014 0.20 0.0016 0.0015 0.18

0.0037 <0.003 0.0033 <0.003 0.0033 0.10 0.0035 0.0033 0.093
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
0.00011 0.00012 0.00010 0.00012 0.00011 0.085 <0.0001 0.0001 0.091
0.072 0.079 0.078 0.065 0.074 0.083 0.073 0.073 0.072

<0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0
<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0

<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
0.000010 0.0000097 0.000012 0.0000097 0.000010 0.11 0.0000072 0.0000098 0.18

50 54 51 50 51 0.036 52 51 0.032

0.00012 0.00010 0.00015 <0.0002 0.00014 0.31 0.00031 0.00018 0.48
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0

<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
0.0017 0.0020 0.0018 0.0013 0.0017 0.17 0.0018 0.0017 0.15

14 15 14 15 14 0.028 15 14 0.032

0.00056 0.00060 0.00043 0.00041 0.00050 0.19 0.00035 0.00047 0.22
<0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0000005 0 <0.0000005 0.0000005 0

0.00054 0.00060 0.00060 0.00060 0.00058 0.050 0.00060 0.00059 0.044

<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
0.40 0.41 0.40 0.38 0.40 0.033 0.35 0.39 0.060

0.00055 0.00065 0.00062 0.00061 0.00061 0.071 0.00064 0.00061 0.067

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
0.72 0.70 0.72 0.67 0.70 0.034 0.63 0.69 0.053
0.095 0.10 0.100 0.098 0.099 0.029 0.099 0.099 0.025

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

0.00045 0.00050 0.00057 0.00050 0.00051 0.095 0.00044 0.00049 0.10
<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0

<0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0

<0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0

0.072 0.075 0.077 0.067 0.073 0.063 0.080 0.074 0.067
<0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0
<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0

<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

0.0000069 0.0000069 0.0000074 0.0000061 0.0000068 0.079 0.0000069 0.0000068 0.068
<0.0001 0.00010 <0.0001 0.00010 0.0001 0 <0.0001 0.0001 0
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

<0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
0.0019 0.0018 0.0018 0.0013 0.0017 0.16 0.0016 0.0017 0.14

<0.0001 0.00020 <0.0001 <0.0001 0.0001 0.40 0.00011 0.00012 0.36
<0.000005 <0.000005 <0.000005 <0.000005 0.000005 0 <0.000005 0.000005 0

0.00055 0.00059 0.00056 0.00059 0.00057 0.031 0.00058 0.00057 0.028
<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
0.00058 0.00065 0.00053 0.00060 0.00059 0.082 0.00060 0.00059 0.072

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
0.10 0.10 0.095 0.093 0.10 0.042 0.11 0.10 0.050

<0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
<0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

0.00051 0.00051 0.00056 0.00051 0.00052 0.050 0.00051 0.00052 0.044
<0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
<0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0

1.36 1.40 1.50 1.53 1.42 - 1.60 1.46 -
1.09 1.08 1.15 1.19 1.12 - 1.28 1.16 -

Oct 24 Oct 31

Oct 2, 10, 17, 24, 31
(P.promelas and O.mykiss )

Oct 2, 10, 17, 24
(H. azteca )Oct 02

(C.dubia and 
P.subcapitata)

Oct 10 Oct 17

Q4
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(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (102 to 196 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.12 to 0.25 mg/L). The guideline is calculated based on the 
individual chloride concentration in each sample.
(e) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.208 mg-N/L) is based on the combination of field pH (8.8) and water 
temperature (0.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for 
each sample.

(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.08 mg-N/L) is based on the combination of field pH (8.8) and water temperature 
(0.0°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily 
accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = guideline is for chromium VI.
(h) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.9 to 8.8). The guideline is calculated based on the individual pH for each sample

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 to 196 
mg/L). The guideline is calculated based on the individual hardness value for each sample.

(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (102 
to 196 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range
Bolded concentrations are higher than water quality guidelines.
Shaded concentrations  are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30-day mean water quality guideline (all other 

parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to 
the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
- = no guideline or no data.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca 
= Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; 
mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.



Table C‐2: Water Quality Screening for 2017 Chronic Toxicity Tests at GH_ER2

Guidelines for the protection of:

Aquatic Life
30-day mean

(BC MOE)
Maximum
(BC MOE)

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV

Field Measured

pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.2 8.0 8.2 0.012 8.2 8.2 0.011 8.3 8.3 8.2 0.014 7.3 8.2 8.4 9.6(Mn, Mx)
8.4 0.11 6.9 8.1 0.13 8.3 8.2 8.4 - 8.3 0.012 8.3 8.3 0.010

Temperature °C - - - 5.0 5.0 5.2 3.5 4.7 0.17 5.3 4.8 0.15 5.9 6.3 5.2 0.20 9.7 11 11 9.6 10.5 0.10 9.0 10.2 0.11 5.5 4.7 5.4 - 5.2 0.084 2.5 4.5 0.309
Dissolved oxygen mg/L 8.0 5.0 - 10.0 9.5 10.0 12 10 0.089 11 10 0.083 10 10.0 11 0.069 9.0 8.3 8.3 8.2 8.5 0.044 7.4(Mn)

8.2 0.072 9.9 11 11 - 11 0.059 12 11 0.068
Conductivity µS/cm - - - 267 270 252 249 260 0.040 237 255 0.053 221 224 237 0.060 236 252 242 245 244 0.027 279 251 0.066 264 251 262 - 259 0.026 247 256 0.031
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.4 8.2 8.4 8.3 8.3 0.013 8.4 8.3 0.012 8.3 8.4 8.4 0.007 8.4 8.3 8.1 8.2 8.2 0.013 8.2 8.2 0.011 8.4 8.4 8.4 8.4 8.4 0.002 8.4 8.4 0.004
Specific conductivity µS/cm - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Hardness, as CaCO3 mg/L - - - 177 172 172 177 175 0.017 158 171 0.046 135 134 155 0.13 137 165 157 159 155 0.08 159 155 0.07 161 163 149 150 156 0.047 153 155 0.041

Total alkalinity, as CaCO3 mg/L 20(a)
- - 153 154 152 145 151 0.027 148 150 0.025 144 126 143 0.070 130 138 141 136 136 0.034 153 140 0.061 155 142 151 139 147 0.051 147 147 0.044

Total dissolved solids mg/L - - - 180 201 175 173 182 0.070 171 180 0.068 163 147 166 0.069 148 170 168 160 162 0.062 174 164 0.063 174 181 198 222 194 0.11 186 192 0.10
Total suspended solids mg/L - - - 6.2 2.5 19 17 11 0.72 77 24 1.25 179 105 79 0.85 1.4 1.8 <1.0 <1.0 1.3 0.29 <1.0 1.2 0.29 <1.0 <1.0 <1.0 3.3 1.6 0.73 <1.0 1.5 0.70
Total organic carbon mg/L - - - 1.1 1.1 2.7 2.4 1.8 0.45 5.0 2.5 0.64 7.5 2.9 4.1 0.53 0.91 0.76 0.81 0.69 0.79 0.12 1.1 0.86 0.19 0.91 0.54 0.57 0.75 0.69 0.25 0.55 0.66 0.24
Dissolved organic carbon mg/L - - - 0.83 0.76 1.7 1.7 1.2 0.42 1.7 1.3 0.37 1.8 1.9 1.8 0.059 0.79 0.71 0.64 0.96 0.78 0.178 1.1 0.83 0.213 0.81 <0.5 0.62 0.74 0.7 0.20 <0.5 0.6 0.22
Turbidity NTU - - - 3.8 1.2 10 5.7 5.2 0.72 36 11 1.25 98 59 42 0.91 0.81 0.31 1.1 0.26 0.62 0.65 0.51 0.60 0.59 0.38 0.86 0.99 0.57 0.70 0.39 0.85 0.73 0.34
Conductivity µS/cm - - - 321 320 295 292 307 0.051 277 301 0.063 266 251 276 0.066 276 277 289 286 282 0.023 281 282 0.020 282 283 269 286 280 0.027 280 280 0.023
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 0.05 0 <0.05 0.05 0 <0.05 <0.05 0.05 0 <0.05 <0.05 <0.05 <0.05 0.05 0 <0.05 0.05 0 <0.05 <0.05 <0.05 <0.05 0.05 0 <0.05 0.05 0
Chloride mg/L 150 600 - 0.27 0.28 0.61 0.51 0.42 0.41 0.32 0.40 0.38 0.31 <0.5 0.45 0.29 <0.5 0.24 0.25 0.27 0.32 0.39 <0.5 0.35 0.39 <0.5 <0.5 <0.5 <0.5 0.5 0 <0.5 0.5 0

Fluoride mg/L - 1.4 - 1.6(b) - 0.16 0.15 0.14 0.15 0.15 0.037 0.13 0.15 0.068 0.14 0.13 0.14 0.054 0.14 0.16 0.16 0.17 0.16 0.089 <0.02 0.13 0.483 0.13 0.13 0.14 0.13 0.13 0.060 0.12 0.13 0.071

Sulphate mg/L 309 - 429(b, c) - 481 21 21 17 15 18 0.16 14 18 0.19 12 12 14 0.14 15 16 17 17 16 0.046 17 16 0.048 18 19 19 20 19 0.027 20 19 0.035
Nutrients

Nitrate mg-N/L 3.0 33 6.0 - 7.9(i) 0.12 0.10 0.14 0.12 0.12 0.13 0.11 0.12 0.13 0.092 0.080 0.11 0.23 0.037 0.037 0.043 0.044 0.040 0.10 0.054 0.043 0.17 0.037 0.038 0.046 0.066 0.047 0.29 0.063 0.050 0.28

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) - <0.001 <0.001 <0.001 <0.001 0.001 0 <0.001 0.001 0 <0.001 <0.001 0.001 0 <0.001 <0.001 <0.001 <0.001 0.001 0 <0.001 0.001 0 <0.001 <0.001 <0.001 <0.001 0.001 0 <0.001 0.001 0
Total Kjeldahl Nitrogen mg-N/L - - - 0.068 0.063 0.17 0.11 0.10 0.48 0.25 0.13 0.60 0.38 0.24 0.23 0.45 0.12 <0.05 <0.05 <0.05 0.07 0.50 <0.05 0.06 0.47 <0.05 <0.05 0.55 0.11 0.19 1.26 <0.05 0.16 1.34
Total phosphorus mg-P/L - - - - - - - - - - - - - - - - - - - - - - - - - 0.0022 - - - 0.0022 - - 0.0022 -
Orthophosphate mg-P/L - - - <0.001 <0.001 0.0010 0.0014 0.0011 0.18 0.0016 0.0012 0.24 0.0032 0.0023 0.0019 0.46 0.0010 <0.001 0.0012 <0.001 0.001 0.10 0.0028 0.001 0.56 <0.001 <0.001 <0.001 <0.001 0.001 0 <0.001 0.001 0

Total Ammonia mg-N/L 0.13 - 1.9(g) 0.68 - 22(h) - <0.005 <0.005 <0.005 <0.005 0.005 0 <0.005 0.005 0 0.0052 <0.005 0.005 0.018 0.0069 <0.005 <0.005 <0.005 0.005 0.174 0.0084 0.006 0.26 0.0089 <0.005 0.0081 0.0075 0.007 0.23 <0.005 0.007 0.26
Phosphorus mg-P/L - - - 0.0058 0.0020 0.015 0.013 0.009 0.68 0.094 0.026 1.48 0.29 0.089 0.100 1.13 0.0059 0.0025 0.0055 <0.002 0.004 0.51 0.0026 0.004 0.50 - <0.002 <0.002 0.0021 0.0020 0.03 0.0022 0.0021 0.05
Total Metals
Aluminum mg/L - - - 0.077 0.036 0.24 0.20 0.14 0.70 0.78 0.27 1.13 1.6 0.67 0.71 0.82 0.012 0.019 0.017 0.0093 0.0143 0.30 0.011 0.0135 0.30 0.0061 0.0078 0.0086 0.0041 0.0067 0.30 0.0074 0.0068 0.26
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 0.00015 <0.0001 0.0001 0.20 0.00019 <0.0001 <0.0001 <0.0001 0.0001 0.37 <0.0001 0.0001 0.34 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Arsenic mg/L - 0.0050 - 0.00014 0.00012 0.00024 0.00025 0.00019 0.36 0.00060 0.00027 0.72 0.0014 0.00069 0.00063 0.74 0.00012 0.00012 0.00013 0.00011 0.00012 0.07 0.00012 0.00012 0.06 0.00011 0.00014 <0.0001 0.00011 0.0001 0.15 <0.0001 0.0001 0.15
Barium mg/L 1.0 - - 0.051 0.048 0.050 0.045 0.048 0.049 0.053 0.049 0.060 0.071 0.049 0.053 0.19 0.043 0.045 0.046 0.049 0.046 0.05 0.051 0.047 0.07 0.048 0.051 0.049 0.043 0.048 0.07 0.044 0.047 0.08
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 0.000021 0.000020 0.025 0.000061 0.000028 0.64 0.00013 0.000064 0.000059 0.76 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
Boron mg/L - 1.2 - <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
Cadmium mg/L - - - 0.000019 0.000012 0.000040 0.000030 0.000025 0.50 0.00012 0.00004 0.98 0.00028 0.00012 0.00012 0.85 0.0000078 0.0000076 0.000011 0.0000090 0.0000088 0.17 0.0000070 0.0000085 0.18 0.0000074 0.0000077 0.0000099 0.0000071 0.0000080 0.16 0.0000055 0.0000075 0.21
Calcium mg/L - - - 51 46 51 46 49 0.058 55 50 0.075 61 49 53 0.114 40 47 46 46 45 0.064 47 45 0.059 47 40 43 43 43 0.068 42 43 0.060
Chromium mg/L 0.0010(e)

- - 0.00038 0.00029 0.00073 0.00080 0.00055 0.46 0.0019(Mn)
0.00082 0.78 0.0040(Mn) 0.0019(Mn) 0.0019(Mn)

0.68 0.00024 0.00025 0.00027 0.00021 0.00024 0.10 0.00023 0.00024 0.093 0.00026 0.00030 0.00028 0.00031 0.00029 0.077 0.00027 0.00028 0.073
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 0.00013 0.00010 0.00011 0.14 0.00049 0.00018 0.93 0.0011 0.00053 0.00047 0.87 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0

Copper mg/L 0.0049 - 0.0073(b) 0.014 - 0.019(b) - <0.0005 <0.0005 0.00053 0.00051 0.00051 0.028 0.0014 0.0007 0.56 0.0029 0.0013 0.0013 0.74 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Iron mg/L - 1.0 - 0.074 0.037 0.28 0.22 0.15 0.76 1.1(Mx)

0.342 1.27 2.6(Mx) 1.1(Mx) 1.1(Mx)
0.88 0.020 0.020 0.027 0.012 0.020 0.31 0.015 0.019 0.30 <0.01 0.012 0.013 <0.01 0.01 0.13 <0.01 0.01 0.13

Lead mg/L 0.0075 - 0.010(b) 0.11 - 0.18(b) - 0.00006 <0.00005 0.00019 0.00014 0.00011 0.60 0.00073 0.00023 1.21 0.0017 0.00067 0.00069 0.92 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
Lithium mg/L - - - 0.0020 0.0014 0.0021 0.0021 0.0019 0.18 0.0031 0.0021 0.29 0.0037 0.0022 0.0026 0.28 0.0015 0.0021 0.0016 0.0018 0.0018 0.15 0.0020 0.0018 0.14 0.0020 0.0018 0.0016 0.0014 0.0017 0.15 0.0017 0.0017 0.13
Magnesium mg/L - - - 12 13 12 12 12 0.035 12 12 0.031 13 10 12 0.082 9.6 10 9.8 11 10 0.043 11 10 0.044 11 12 11 11 11 0.052 11 11 0.048

Manganese mg/L 1.1 - 1.4(b) 1.9 - 2.6(b) - 0.0054 0.0027 0.015 0.012 0.009 0.65 0.068 0.021 1.31 0.18 0.069 0.069 0.99 0.0031 0.0037 0.0046 0.0035 0.0037 0.17 0.0040 0.0038 0.15 0.0016 0.0017 0.0016 0.0014 0.0016 0.08 0.0011 0.0015 0.17
Mercury mg/L 0.000010 - - 0.0000008 <0.0000005 0.0000017 0.0000014 0.0000011 0.49 0.0000046 0.0000018 0.91 0.0000096 0.0000040 0.0000043 0.78 0.00000060 <0.0000005 <0.0000005 <0.0000005 0.0000005 0.10 <0.0000005 0.0000005 0.09 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0000005 0 <0.0000005 0.0000005 0
Molybdenum mg/L 1.0 2.0 - 0.00095 0.00089 0.00094 0.00094 0.00093 0.028 0.00099 0.00094 0.038 0.0011 0.00093 0.00097 0.058 0.00098 0.0011 0.0010 0.00097 0.00100 0.038 0.00100 0.00100 0.033 0.0011 0.00094 0.0010 0.00099 0.0010 0.054 0.0011 0.0010 0.050

Nickel mg/L 0.005(k) - - <0.0005 <0.0005 0.00074 0.00063 0.00059 0.20 0.0021 0.0009 0.77 0.0050 0.0023 0.0022 0.82 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Potassium mg/L - - - 0.41 0.35 0.51 0.46 0.43 0.16 0.69 0.48 0.27 1.0 0.69 0.67 0.32 0.38 0.38 0.38 0.37 0.38 0.011 0.39 0.38 0.016 0.38 0.38 0.35 0.37 0.37 0.033 0.35 0.36 0.037
Selenium mg/L 0.0020 - 0.019 0.00098 0.00097 0.00078 0.00081 0.00088 0.12 0.00082 0.00087 0.11 0.00078 0.00069 0.00077 0.07 0.00064 0.00063 0.00067 0.00062 0.00064 0.03 0.00072 0.00066 0.06 0.00087 0.00084 0.00079 0.00074 0.00081 0.07 0.00080 0.00081 0.06

Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 0.000019 0.000012 0.34 0.000042 0.000019 0.000020 0.65 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
Sodium mg/L - - - 0.73 0.75 0.86 0.81 0.79 0.076 0.69 0.77 0.091 0.59 0.51 0.69 0.21 0.60 0.61 0.57 0.62 0.60 0.03 0.64 0.61 0.04 0.70 0.72 0.72 0.66 0.70 0.04 0.68 0.70 0.04
Strontium mg/L - - - 0.21 0.21 0.22 0.21 0.21 0.033 0.21 0.21 0.029 0.21 0.19 0.21 0.048 0.19 0.21 0.21 0.21 0.21 0.041 0.21 0.21 0.038 0.21 0.19 0.21 0.20 0.20 0.056 0.21 0.20 0.050
Thallium mg/L 0.00080 - - <0.00001 <0.00001 0.000011 <0.00001 0.000010 0.049 0.000037 0.000016 0.77 0.000080 0.000035 0.000035 0.82 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 0.011 <0.01 0.01 0.044 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
Uranium mg/L 0.0085 - - 0.00079 0.00085 0.00084 0.00082 0.00082 0.032 0.00082 0.00082 0.027 0.00096 0.00071 0.00083 0.11 0.00058 0.00064 0.00067 0.00064 0.00063 0.066 0.00072 0.00065 0.083 0.00072 0.00068 0.00084 0.00081 0.00076 0.102 0.00073 0.00075 0.090
Vanadium mg/L - - - 0.0006 <0.0005 0.0013 0.0012 0.0009 0.45 0.0033 0.0014 0.82 0.0071 0.0038 0.0033 0.71 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0

Zinc mg/L 0.032 - 0.077(b) 0.058 - 0.10(b) - <0.003 <0.003 <0.003 <0.003 0.003 0 0.011 0.005 0.77 0.021 0.0092 0.009 0.79 <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0 <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) - <0.003 <0.003 0.0035 0.0033 0.0032 0.077 0.0049 0.0035 0.22 0.0083 0.0033 0.0047 0.46 0.0027 <0.003 <0.003 <0.003 0.003 0.051 <0.003 0.003 0.046 <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Arsenic mg/L - - - <0.0001 <0.0001 0.00012 0.00013 0.00011 0.13 0.00014 0.00012 0.15 0.00014 0.00010 0.00013 0.13 0.00011 0.00011 0.00012 0.00010 0.00011 0.074 0.00010 0.00011 0.077 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Barium mg/L - - - 0.050 0.046 0.044 0.053 0.048 0.080 0.045 0.047 0.077 0.040 0.035 0.043 0.15 0.043 0.048 0.049 0.050 0.047 0.067 0.051 0.048 0.067 0.049 0.051 0.049 0.043 0.048 0.068 0.049 0.048 0.060
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0 <0.00002 <0.00002 0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

Cadmium mg/L 0.00025 - 0.00033(b) 0.00073 - 0.0011(b) 0.00056 - 0.00070(j) 0.0000098 0.0000060 0.0000068 0.0000098 0.0000081 0.25 0.0000066 0.0000078 0.24 0.0000092 0.0000074 0.0000080 0.18 0.0000081 0.0000063 0.0000081 0.0000066 0.0000073 0.13 0.0000050 0.0000068 0.19 0.0000056 <0.000005 0.0000055 <0.000005 0.000005 0.061 <0.000005 0.000005 0.058
Chromium mg/L - - - 0.00021 0.00019 0.00019 0.00022 0.00020 0.074 0.00017 0.00020 0.10 0.00018 <0.0001 0.00017 0.26 0.00019 0.00017 0.00031 0.00020 0.00022 0.29 0.00018 0.00021 0.27 0.00022 0.00027 0.00025 0.00026 0.00025 0.086 0.00023 0.00025 0.084
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0002 0.0004 0.30 <0.0002 <0.0005 <0.0005 <0.0005 0.0004 0.35 <0.0005 0.0004 0.30 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
Lithium mg/L - - - 0.0019 0.0016 0.0018 0.0014 0.0017 0.13 0.0015 0.0016 0.13 0.0010 <0.001 0.0013 0.26 0.0017 0.0018 0.0016 0.0013 0.0016 0.14 0.0019 0.0017 0.14 0.0021 0.0019 0.0018 0.0014 0.0018 0.16 0.0021 0.0019 0.15
Manganese mg/L - - - 0.00095 0.00070 0.00052 0.00096 0.00078 0.27 0.00077 0.00078 0.24 0.0017 0.0031 0.00141 0.73 0.0021 0.0024 0.0014 0.0024 0.0021 0.22 0.0029 0.0022 0.24 0.00061 0.00092 0.00011 0.00014 0.00045 0.88 0.00042 0.00044 0.77
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 0.000005 0 <0.000005 0.000005 0 <0.000005 <0.000005 0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 0.000005 0 <0.000005 0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 0.000005 0 <0.000005 0.000005 0
Molybdenum mg/L - - - 0.00094 0.00099 0.00084 0.00090 0.00092 0.071 0.00088 0.00091 0.064 0.00083 0.00079 0.00085 0.052 0.00096 0.0010 0.00097 0.00099 0.00099 0.032 0.0010 0.00099 0.030 0.0011 0.0010 0.0010 0.00097 0.0010 0.063 0.0011 0.0011 0.056
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Selenium mg/L - - - 0.0009 0.0010 0.00094 0.00075 0.00089 0.13 0.00065 0.00084 0.18 0.00063 0.00066 0.00072 0.18 0.00067 0.00060 0.00065 0.00067 0.00065 0.052 0.00067 0.00065 0.049 0.00089 0.00082 0.00078 0.00083 0.00083 0.056 0.00086 0.00084 0.051
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
Strontium mg/L - - - 0.21 0.21 0.20 0.20 0.21 0.027 0.20 0.20 0.026 0.17 0.18 0.19 0.075 0.19 0.22 0.21 0.22 0.21 0.058 0.21 0.21 0.051 0.21 0.20 0.20 0.20 0.20 0.037 0.24 0.21 0.082
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 0.0001 0 0.00011 <0.0001 <0.0001 <0.0001 0.0001 0.049 <0.0001 0.0001 0.044 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
Uranium mg/L - - - 0.00079 0.00080 0.00073 0.00083 0.00079 0.057 0.00073 0.00078 0.061 0.00062 0.00054 0.00069 0.17 0.00053 0.00067 0.00065 0.00069 0.00063 0.11 0.00069 0.00064 0.10 0.00077 0.00075 0.00080 0.00078 0.00078 0.029 0.00076 0.00077 0.026
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Zinc mg/L - - - <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0 <0.003 <0.001 0.003 0.34 <0.001 <0.003 <0.003 <0.003 0.003 0.40 <0.003 0.003 0.34 <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0
∑ Toxic Units
WQGs mg/L 1.99 1.81 2.63 2.58 2.26 - 6.12 3.02 - 12.69 6.09 6.04 - 1.57 1.54 1.62 1.54 1.56 - 1.49 1.54 - 1.66 1.68 1.69 - 1.68 - 1.65 1.67 -
WQGs/EVWQP Benchmarks mg/L 1.49 1.32 2.22 2.17 1.81 - 5.70 2.58 - 12.30 5.74 5.64 - 1.24 1.22 1.28 1.22 1.24 - 1.13 1.21 - 1.24 1.27 1.30 - 1.28 - 1.24 1.27 -

(a) = guideline is a minimum value, unless the background concentration or value is lower.

(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (6.9 to 9.6). The guideline is calculated based on the individual pH for each sample.

(k) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
Bolded  concentrations are higher than water quality guidelines.
Shaded concentrations

‐ = no guideline or no data.

(2) = Toxicity tests were conducted with water collected on June 6. Due to a sampling error, water chemistry data were not available for June 6. A resample, which was collected on June 11, was used to calculate the mean concentration in the  O. mykiss  test.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision  after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines 
and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

(1) = Toxicity tests were conducted with water collected on April 24. Field parameters, total suspended solids, and turbidity were measured on April 24.  Due to a sampling error, the remaining parameters shown in this column were measured in a 
sample collected on April 25 (i.e., one day after the toxicity testing). 

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca = Hyallela azteca; P. 
promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of Nitrogen per litre; 
mg=P/L = milligrams of Phosphorus per litre.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (123 to 183 mg/L). The guideline is calculated 
based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (123 to 183 mg/L). The guideline is 
calculated based on the individual hardness value for each sample.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other parameters).

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (123 to 183 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very 
hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.25 to 2.1 mg/L). The guideline is calculated based on the individual chloride concentration in 
each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.131 mg‐N/L) is based on the combination of field pH (9.6) and water temperature (9.6°C). Guidelines calculated with 
temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature 
extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.682 mg‐N/L) is based on the combination of field pH (9.6) and water temperature (9.6°C). Guidelines calculated with 
temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature 
extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
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Table C‐3: Water Quality Screening for 2017 Chronic Toxicity Tests at CM_MC1

Guidelines for the protection of: Q2

Aquatic Life
30-day mean

(BC MOE)
Maximum
(BC MOE)

Mean CV Mean CV Mean CV Mean CV

Field Measured

pH - 6.5 - 9.0 6.5 - 9.0 - 8.1 6.2(Mn, Mx) 8.2 7.9 8.5 7.7 0.14 8.0 7.8 0.12 8.3 8.5 8.1 8.3 8.3 0.016 8.1 8.3 0.017
Temperature °C - - - 1.2 7.0 8.2 8.4 7.7 7.8 0.085 6.8 7.6 0.098 3.5 3.1 3.6 2.0 3.0 0.232 1.4 2.7 0.35
Dissolved oxygen mg/L 8.0 5.0 - 17 11 15 14 13 13 0.14 13 13 0.12 14 14 12 13 13 0.085 12 13 0.079
Conductivity µS/cm - - - - - - - - - - - - - 286 - - - 286 - - 286 -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.2 8.3 8.4 8.3 0.010 8.3 8.3 0.010 8.3 8.3 8.3 8.1 8.2 0.012 8.2 8.2 0.011
Specific conductivity µS/cm - - - 271 274 261 281 283 275 0.036 286 277 0.036 286 292 290 274 286 0.028 287 286 0.025
Hardness, as CaCO3 mg/L - - - 134 138 147 150 148 146 0.036 148 146 0.032 144 155 137 136 143 0.061 147 144 0.054

Total alkalinity, as CaCO3 mg/L 20(a)
- - 133 141 138 145 143 142 0.021 143 142 0.019 134 146 126 136 136 0.061 136 136 0.053

Total dissolved solids mg/L - - - 148 162 179 144 161 162 0.089 171 163 0.080 166 177 179 170 173 0.035 163 171 0.040
Total suspended solids mg/L - - - <1.0 <1.0 <1.0 <1.0 <1.0 1.0 0 1.0 1.0 0 2.4 <1.0 <1.0 <1.0 1.4 0.519 <1.0 1.3 0.49
Total organic carbon mg/L - - - 1.9 1.2 1.2 0.95 0.95 1.08 0.14 0.98 1.06 0.13 1.4 1.1 0.67 1.6 1.2 0.34 1.1 1.2 0.30
Dissolved organic carbon mg/L - - - 1.8 1.2 2.0 0.98 0.88 1.26 0.42 2.1 1.43 0.41 1.6 1.1 0.73 1.7 1.3 0.34 1.0 1.2 0.32
Turbidity NTU - - - 0.41 0.37 0.41 0.35 0.35 0.37 0.076 0.44 0.38 0.104 1.3 0.16 0.22 0.42 0.52 0.998 0.30 0.48 0.97
Conductivity µS/cm - - - 267 265 268 266 275 269 0.017 275 270 0.018 280 275 265 270 273 0.024 287 275 0.031
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 0.05 0 <0.05 0.05 0 <0.05 <0.05 <0.05 <0.05 0.05 0 <0.25 0.09 0.99
Chloride mg/L 150 600 - <0.5 <0.5 <0.5 <0.5 <0.5 0.5 0 <0.5 0.5 0 <0.5 <0.5 <0.5 0.52 0.51 0.020 3.50 1.10 1.21

Fluoride mg/L - 1.2 - 1.5(b) - 0.052 0.054 0.055 0.058 0.052 0.055 0.046 0.047 0.053 0.077 0.055 0.059 0.048 0.045 0.052 0.124 0.260 0.093 0.999

Sulphate mg/L 309(b) - 481 11 13 13 13 14 13 0.068 14 13 0.068 13 14 14 15 14 0.061 85 28 1.121
Nutrients

Nitrate mg-N/L 3.0 33 6.0 - 6.9(h) 0.012 0.012 0.017 0.016 0.014 0.015 0.17 0.031 0.018 0.42 0.015 0.011 0.010 0.024 0.015 0.43 0.278 0.068 1.74

Nitrite mg-N/L 0.020 - 0.040(c) 0.060 - 0.12(c) - <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0 <0.001 0.001 0 <0.001 <0.001 <0.001 0.0011 0.0010 0.049 <0.0050 0.0018 0.977
Total Kjeldahl Nitrogen mg-N/L - - - 0.098 0.10 <0.05 <0.05 <0.05 0.06 0.43 <0.05 0.06 0.40 <0.2 <0.05 0.12 0.097 0.118 0.53 0.090 0.112 0.50
Orthophosphate mg-P/L - - - 0.0029 0.0050 0.0055 0.0044 0.0048 0.0049 0.093 0.0053 0.0050 0.086 0.0035 0.0033 0.0035 0.0036 0.0035 0.036 0.0034 0.0035 0.033

Total Ammonia mg-N/L 0.38 - 1.9(f) 2.0 - 26(g) - <0.005 0.0067 0.0069 0.0067 <0.005 0.006 0.14 0.0061 0.006 0.12 <0.005 <0.005 0.011 0.0093 0.0075 0.39 <0.0050 0.0070 0.39
Phosphorus mg-P/L - - - 0.0094 0.060 0.0083 0.0075 0.0080 0.0210 1.24 0.0081 0.0184 1.27 0.0045 <0.002 <0.002 0.0027 0.0028 0.42 0.0051 0.0033 0.44
Total Metals
Aluminum mg/L - - - 0.020 0.021 0.012 0.0092 0.0092 0.0129 0.45 0.0065 0.0116 0.061 0.0086 0.0035 <0.003 0.0066 0.0054 0.488 0.0119 0.0067 0.550
Antimony mg/L 0.0090 - - <0.0001 <0.0001 <0.0001 0.00012 <0.0001 0.0001 0.095 <0.0001 0.0001 0.086 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.000 <0.0001 0.0001 0.000
Arsenic mg/L - 0.0050 - 0.00020 0.00024 0.00022 0.00025 0.00020 0.00023 0.097 0.00021 0.00022 0.093 0.00019 0.00017 0.00019 0.00019 0.00019 0.054 0.00017 0.00018 0.060
Barium mg/L 1.0 - - 0.046 0.046 0.051 0.052 0.053 0.050 0.062 0.056 0.052 0.073 0.051 0.053 0.054 0.047 0.051 0.060 0.049 0.051 0.055
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
Boron mg/L - 1.2 - 0.013 0.013 0.013 0.016 0.017 0.015 0.14 0.016 0.015 0.12 0.014 0.014 0.013 0.015 0.014 0.06 0.013 0.014 0.06
Cadmium mg/L - - - 0.000015 0.000015 0.000012 0.000010 0.000011 0.000012 0.19 0.000013 0.000012 0.16 0.0000083 0.0000075 0.0000082 0.000011 0.000009 0.18 0.000008 0.000009 0.17
Calcium mg/L - - - 36 36 40 39 42 39 0.067 41 40 0.063 41 46 39 41 42 0.070 37 41 0.082

Chromium mg/L 0.0010(d) - - 0.00018 0.00028 0.00025 0.00025 0.00023 0.00025 0.082 0.00022 0.00025 0.094 0.00018 0.00021 0.00019 0.00018 0.00019 0.074 0.00021 0.00019 0.078
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0

Copper mg/L 0.0031 - 0.0062(b) 0.0094 - 0.017(b) - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Iron mg/L - 1.0 - 0.021 0.033 0.011 <0.01 <0.01 0.02 0.71 <0.01 0.01 0.69 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0

Lead mg/L 0.0057 - 0.0089(b) 0.060 - 0.14(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
Lithium mg/L - - - 0.0042 0.0045 0.0043 0.0046 0.0047 0.0045 0.038 0.0043 0.0045 0.040 0.0046 0.0052 0.0044 0.0048 0.0048 0.072 0.0043 0.0047 0.077
Magnesium mg/L - - - 10 9.5 11 11 11 11 0.077 11 11 0.069 11 12 11 11 11 0.034 11 11 0.030

Manganese mg/L 0.95 - 1.3(b) 1.4 - 2.2(b) - 0.00057 0.0010 0.00054 0.00032 0.00027 0.00054 0.65 0.00041 0.00052 0.60 0.00035 0.00014 0.00016 0.00031 0.00024 0.44 0.00032 0.00026 0.38
Mercury mg/L 0.000010 - - 0.0000011 0.00000067 0.00000052 <0.0000005 <0.0000005 0.0000005 0.15 0.00000053 0.0000005 0.13 0.00000059 <0.0000005 <0.0000005 0.00000056 0.00000054 0.08 <0.00000050 0.00000053 0.08
Molybdenum mg/L 1.0 2.0 - 0.00080 0.00085 0.00090 0.00093 0.00091 0.00090 0.040 0.00091 0.00090 0.034 0.00087 0.00090 0.00085 0.00087 0.00087 0.023 0.00090 0.00088 0.026

Nickel mg/L 0.005(j) - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Potassium mg/L - - - 0.43 0.45 0.51 0.50 0.50 0.49 0.061 0.52 0.50 0.060 0.49 0.50 0.59 0.47 0.51 0.100 0.43 0.50 0.113
Selenium mg/L 0.0020 - 0.019 0.00025 0.00024 0.00019 0.00023 0.00024 0.00023 0.10 0.00019 0.00022 0.12 0.00019 0.00023 0.00018 0.00024 0.00021 0.13 0.00027 0.00022 0.16

Silver mg/L 0.000050 - 0.0015(b) 0.00010 - 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
Sodium mg/L - - - 2.7 2.0 2.6 2.5 2.5 2.4 0.11 2.7 2.4 0.11 2.9 3.0 2.9 3.2 3.0 0.05 3.0 3.0 0.04
Strontium mg/L - - - 0.14 0.13 0.15 0.16 0.16 0.15 0.070 0.16 0.15 0.072 0.16 0.17 0.17 0.15 0.16 0.063 0.16 0.16 0.057
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
Uranium mg/L 0.0085 - - 0.00020 0.00019 0.00023 0.00024 0.00023 0.00022 0.084 0.00022 0.00022 0.073 0.00023 0.00024 0.00022 0.00023 0.00023 0.039 0.00023 0.00023 0.035
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0

Zinc mg/L 0.0075 - 0.056(b) 0.033 - 0.082(b) - <0.003 <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0 <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0
Dissolved Metals

Aluminum mg/L 0.013 - 0.050(e) 0.034 - 0.10(e) - 0.0040 0.0026 <0.003 <0.003 <0.003 0.003 0.069 <0.003 0.003 0.061 <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Arsenic mg/L - - - 0.00022 0.00022 0.00021 0.00021 0.00021 0.00021 0.024 0.00020 0.00021 0.034 0.00016 0.00014 0.00014 0.00017 0.00015 0.098 0.00016 0.00015 0.087
Barium mg/L - - - 0.048 0.050 0.053 0.053 0.052 0.052 0.025 0.054 0.052 0.028 0.051 0.052 0.052 0.048 0.051 0.033 0.054 0.051 0.042
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0 <0.00002 0.00002 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
Boron mg/L - - - 0.013 0.018 0.013 0.015 0.016 0.016 0.13 0.016 0.016 0.12 0.013 0.014 0.013 0.013 0.013 0.04 0.013 0.013 0.03

Cadmium mg/L 0.00018 - 0.00029(b) 0.00046 - 0.00092(b) 0.00056 - 0.00063(i) 0.000012 0.000010 0.000011 0.0000092 0.0000068 0.0000093 0.20 0.000012 0.0000099 0.20 0.0000068 0.0000069 0.0000072 0.0000084 0.0000073 0.10 0.0000090 0.0000077 0.13
Chromium mg/L - - - 0.00012 <0.0001 0.00020 0.00011 <0.0001 0.0001 0.38 0.00011 0.0001 0.34 0.00018 0.00016 0.00017 0.00016 0.00017 0.06 0.00021 0.00018 0.12
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Copper mg/L - - - <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 0.0004 0.35 <0.0005 0.0004 0.30 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 0 <0.00005 0.00005 0
Lithium mg/L - - - 0.0041 0.0044 0.0050 0.0052 0.0047 0.0048 0.073 0.0053 0.0049 0.075 0.0045 0.0050 0.0043 0.0046 0.0046 0.064 0.0044 0.0046 0.059
Manganese mg/L - - - 0.00015 <0.0001 <0.0001 0.00012 <0.0001 0.0001 0.095 0.00016 0.0001 0.225 0.00012 <0.0001 <0.0001 0.00020 0.00013 0.366 0.00011 0.00013 0.335
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000005 0 <0.000005 0.000005 0 <0.000005 <0.000005 <0.000005 <0.000005 0.000005 0 <0.000005 0.000005 0
Molybdenum mg/L - - - 0.00074 0.00088 0.00089 0.00091 0.00088 0.00089 0.016 0.00087 0.00089 0.019 0.00090 0.00088 0.00084 0.00077 0.00085 0.068 0.00088 0.00085 0.060
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Selenium mg/L - - - 0.00029 0.00019 0.00017 0.00017 0.00018 0.00018 0.062 0.00017 0.00018 0.060 0.00019 0.00018 0.00018 0.00027 0.00020 0.215 0.00022 0.00020 0.187
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
Strontium mg/L - - - 0.14 0.14 0.15 0.16 0.15 0.15 0.058 0.15 0.15 0.051 0.16 0.17 0.16 0.14 0.16 0.080 0.16 0.16 0.070
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 <0.00001 0.00001 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0 <0.0001 0.0001 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0 <0.01 <0.01 <0.01 <0.01 0.01 0 <0.01 0.01 0
Uranium mg/L - - - 0.00018 0.00020 0.00022 0.00024 0.00022 0.00022 0.083 0.00023 0.00022 0.076 0.00023 0.00024 0.00021 0.00020 0.00022 0.089 0.00023 0.00022 0.080
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0 <0.0005 0.0005 0
Zinc mg/L - - - <0.001 <0.001 <0.003 <0.003 <0.003 0.003 0.40 <0.003 0.003 0.34 <0.003 <0.003 <0.003 <0.003 0.003 0 <0.003 0.003 0
∑ Toxic Units
WQGs mg/L 1.30 1.37 1.25 1.27 1.24 1.27 - 1.22 1.26 - 1.17 1.20 1.18 1.22 1.19 - 1.77 1.33 -
WQGs/EVWQP Benchmarks mg/L 1.15 1.23 1.12 1.13 1.10 1.13 - 1.09 1.12 - 1.05 1.07 1.07 1.08 1.06 - 1.49 1.18 -

(a) = guideline is a minimum value, unless the background concentration or value is lower.

(d) = guideline is for chromium VI.

(j) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
Bolded concentrations are higher than water quality guidelines.
Shaded concentrations

‐ = no guideline or no data.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. 
azteca = Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;    CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric 
turbidity units; mg‐N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

(h) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (79 to 155 mg/L). 
The guideline is calculated based on the individual hardness value for each sample.
(i) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L. The guideline range shown is based on the hardness range observed in the dataset (79 to 155 
mg/L). The guideline is calculated based on the individual hardness value for each sample.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other 
parameters).

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as 
being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (79 to 155 mg/L). The guideline is calculated based on the individual hardness value 
for each sample.
(c) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 3.5 mg/L). The guideline is calculated based on the individual 
chloride concentration in each sample.

(e) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (5.7 to 10.3). The guideline is calculated based on the individual pH for each sample.
(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.375 mg‐N/L) is based on the combination of field pH (8.5) and water temperature (7.7°C). 
Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect 
toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.95 mg‐N/L) is based on the combination of field pH (8.5) and water temperature (7.7°C). 
Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect 
toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

Q4

Oct 02
(C.dubia and 

P.subcapitata)
Oct 10 Oct 17 Oct 24 Oct 31

Oct 2, 10, 17, 24
(H. azteca )

Oct 2, 10, 17, 24, 31
(P.promelas and O.mykiss )

May 02
(C.dubia and 

P.subcapitata)

Parameter Unit EVWQP 
Benchmarks

Aug 22

Jul 25, Aug 1, 8, 15 
(H. azteca )

Q3

Aug 01 Aug 08 Aug 15
Jul 25

(C.dubia and 
P.subcapitata)

Jul 25, Aug 1, 8, 15, 22
(P.promelas )

1 of 1



Table C‐4: Water Quality Screening for 2017 Chronic Toxicity Tests at FR_FRCP1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Mean CV Mean CV

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.1 8.3 8.2 0.0071 8.2 8.2 0.0062
Temperature °C - - - 0.30 -0.1 -0.1 0.20 0.075 2.75 0.30 0.12 1.71
Dissolved oxygen mg/L 8.0 5.0 - 12 12 11 12 0.032 12 12 0.029
Conductivity µS/cm - - - 1,394 1,342 1,820 1,415 1,493 0.148 1,016 1,397 0.205
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.1 8.2 8.1 8.2 0.011 8.3 8.2 0.010
Hardness, as CaCO3 mg/L - - - 841 819 1,520 852 1,008 0.339 600 926 0.375

Total alkalinity, as CaCO3 mg/L 20(a)
- - 251 253 300 232 259 0.112 212 250 0.131

Total dissolved solids mg/L - - - 1,140 1,140 1,840 1,200 1,330 0.257 837 1,231 0.299
Total suspended solids mg/L - - - 1.2 <1.0 <1.0 1.0 1.1 0.095 2.4 1.3 0.462
Total organic carbon mg/L - - - 1.5 1.6 1.1 0.93 1.3 0.25 1.2 1.3 0.22
Dissolved organic carbon mg/L - - - 1.5 1.5 1.0 0.92 1.2 0.26 0.91 1.2 0.27
Turbidity NTU - - - 0.44 0.25 0.29 0.40 0.35 0.26 4.1 1.1 1.53
Conductivity µS/cm - - - 1,430 1,430 2,040 1,440 1,585 0.191 1,070 1,482 0.236
Major Ions
Bromide mg/L - - - <0.25 <0.25 <0.25 <0.25 0.25 0 <0.25 0.25 0
Chloride mg/L 150 600 - <2.5 <2.5 3.8 <2.5 2.8 0.23 <2.5 2.8 0.21

Fluoride mg/L - 1.7 - 2.4(b) - 0.13 0.15 0.12 0.17 0.14 0.16 0.16 0.15 0.14

Sulphate mg/L 429(b, c) - 481 531(Mn, E) 565(Mn, E) 1,030(Mn, E) 593(Mn, E) 680(Mn, E) 0.345 381 620(Mn, E) 0.393
Nutrients

Nitrate mg-N/L 3.0 33 11 - 22(i) 20(Mn) 23(Mn, E) 26(Mn, E) 23(Mn, E) 23(Mn, E) 0.09 18(Mn) 22(Mn) 0.14

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) - 0.020 0.010 0.0067 0.0081 0.011 0.53 0.0092 0.011 0.48
Total Kjeldahl Nitrogen mg-N/L - - - <0.05 0.088 0.70 <0.05 0.22 1.435 0.56 0.29 1.086
Orthophosphate mg-P/L - - - <0.001 0.0016 0.0033 0.015 0.0052 1.251 0.0011 0.0043 1.351

Total Ammonia mg-N/L 0.45 - 1.0(g) 2.4 - 5.2(h) - 0.0066 0.0081 <0.005 <0.005 0.0062 0.241 <0.005 0.0059 0.234
Phosphorus mg-P/L - - - 0.0054 0.0084 0.0094 0.031 0.014 0.87 0.018 0.015 0.72
Total Metals
Aluminum mg/L - - - 0.0050 <0.003 <0.003 <0.003 0.0035 0.29 0.042 0.011 1.53
Antimony mg/L 0.0090 - - 0.00066 0.00026 0.00044 0.00023 0.00040 0.50 0.00028 0.00037 0.48
Arsenic mg/L - 0.0050 - 0.00013 0.00015 0.00012 <0.0001 0.00013 0.17 0.00014 0.00013 0.15
Barium mg/L 1.0 - - 0.077 0.083 0.063 0.072 0.073 0.12 0.093 0.077 0.15
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Boron mg/L - 1.2 - 0.011 0.010 0.011 <0.01 0.011 0.055 0.013 0.011 0.111
Cadmium mg/L - - - 0.000062 0.000066 0.000045 0.000054 0.000057 0.16 0.000076 0.000061 0.19
Calcium mg/L - - - 179 179 278 150 197 0.29 143 186 0.29

Chromium mg/L 0.0010(e) - - 0.00078 <0.0001 <0.0001 0.00011 0.00027 1.24 0.00017 0.00025 1.18
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 0.00012 0.00010 0.086

Copper mg/L 0.0100 - 0.010(b) 0.025 - 0.040(b) - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
Iron mg/L - 1.0 - 0.030 0.023 0.015 0.022 0.023 0.27 0.070 0.032 0.68

Lead mg/L 0.013 - 0.020(b) 0.26 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 0.000052 0.000050 0.018
Lithium mg/L - - - 0.056 0.066 0.066 0.053 0.060 0.11 0.055 0.059 0.11
Magnesium mg/L - - - 106 105 183 94 122 0.34 77 113 0.36

Manganese mg/L 1.7 - 2.6(b) 3.3 - 3.4(b) - 0.010 0.0083 0.0046 0.0075 0.0076 0.30 0.014 0.0089 0.40
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000050 0 0.00000076 0.00000055 0.21
Molybdenum mg/L 1.0 2.0 - 0.0017 0.0017 0.0023 0.0015 0.0018 0.201 0.0019 0.0018 0.174

Nickel mg/L 0.005(k) - - 0.0102(Mn) 0.0102(Mn) 0.0197(Mn) 0.0098(Mn) 0.0124(Mn) 0 0.0071(Mn) 0.0114(Mn) 0.42
Potassium mg/L - - - 2.4 2.5 3.2 2.2 2.6 0.16 2.3 2.5 0.15

Selenium mg/L 0.0020 - 0.019 0.15(Mn, E) 0.16(Mn, E) 0.31(Mn, E) 0.13(Mn, E) 0.19(Mn, E) 0.44 0.095(Mn, E) 0.17(Mn, E) 0.49

Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
Sodium mg/L - - - 2.3 2.3 2.2 2.1 2.3 0.039 2.9 2.4 0.123
Strontium mg/L - - - 0.20 0.20 0.23 0.17 0.20 0.117 0.21 0.20 0.102
Thallium mg/L 0.00080 - - 0.000012 0.000013 0.000026 0.000012 0.000016 0.435 0.000014 0.000015 0.389
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0

Uranium mg/L 0.0085 - - 0.0060 0.0067 0.012(Mn) 0.0051 0.0073 0.397 0.0051 0.0069 0.393
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 0.00061 0.00052 0.094

Zinc mg/L 0.13 - 0.19(b) 0.15 - 0.34(b) - <0.003 <0.003 <0.003 <0.003 0.0030 0 0.0036 0.0031 0.086
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) - <0.001 <0.001 <0.001 <0.001 0.0010 0 0.0015 0.0011 0.203
Antimony mg/L - - - 0.00023 0.00024 0.00035 0.00025 0.00027 0.208 0.00022 0.00026 0.204
Arsenic mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Barium mg/L - - - 0.072 0.078 0.068 0.084 0.076 0.091 0.082 0.077 0.085
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Boron mg/L - - - 0.010 <0.01 0.011 0.010 0.010 0.049 0.011 0.010 0.053

Cadmium mg/L 0.00041 - 0.00046(b) 0.0015 - 0.0028(b) 0.00093 - 0.001(j) 0.000052 0.000056 0.000035 0.000028 0.000043 0.31 0.000055 0.000045 0.28
Chromium mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Copper mg/L - - - <0.0002 <0.0002 <0.0002 <0.0002 0.00020 0 <0.0002 0.00020 0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Lithium mg/L - - - 0.056 0.063 0.068 0.061 0.062 0.082 0.050 0.059 0.119
Manganese mg/L - - - 0.0080 0.0071 0.0043 0.0062 0.0064 0.244 0.0096 0.0071 0.280
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0
Molybdenum mg/L - - - 0.0017 0.0016 0.0022 0.0017 0.0018 0.169 0.0017 0.0018 0.152
Nickel mg/L - - - 0.0097 0.0097 0.020 0.011 0.013 0 0.0062 0.011 0.470
Selenium mg/L - - - 0.17 0.17 0.30 0.15 0.20 0.34 0.088 0.17 0.43
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
Strontium mg/L - - - 0.19 0.19 0.23 0.19 0.20 0.10 0.19 0.20 0.09
Thallium mg/L - - - 0.000013 0.000012 0.000020 0.000013 0.000015 0 0.000010 0.000014 0.28
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Uranium mg/L - - - 0.0059 0.0061 0.011 0.0058 0.0073 0.37 0.0045 0.0067 0.40
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
Zinc mg/L - - - 0.0023 0.0026 0.0018 <0.001 0.0019 0.36 0.0023 0.0020 0.31
∑ Toxic Units
WQGs mg/L 87.68 92.90 172.36 77.58 108.87 - 57.66 98.13 -
WQGs/EVWQP Benchmarks mg/L 14.61 14.47 25.87 12.60 17.01 - 9.80 15.51 -

(a) = guideline is a minimum value, unless the background concentration or value is lower

(e) = guideline is for chromium VI

(k) = Value is based on site‐specific toxicity testing withC. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity rang
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity rang
(E) = concentration is higher than the EVWQP benchmarks  guideline
Bolded  concentrations are higher than water quality guidelines
Shaded concentrations

‐ = no guideline or no data.

Mar 14

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella 
subcapitata; H. azteca = Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per 
centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (249 to 
1,520 mg/L) but is capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precisio after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as
being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (249 to 1,520 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 3.8 mg/L). The guideline is calculated based on the individual 
chloride concentration in each sample.

(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.5 to 8.4). The guideline is calculated based on the individual pH for each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.453 mg‐N/L) is based on the combination of field pH (8.4) and water 
temperature (13.6°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.36 mg‐N/L) is based on the combination of field pH (8.4) and water 
temperature (13.6°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset 
(249 to 1,520 mg/L) but is capped at a maximum hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
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Mar 21

Feb 21, 28, Mar 7, 14 
(H.azteca )

Feb 21, 28, Mar 7, 14, 21 
(P. promelas )Parameter Unit

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guidelin
(all other parameters).

EVWQP 
Benchmarks

Feb 21  
(C. dubia and 
P.subcapitata )

Feb 28 Mar 07
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Table C‐4: Water Quality Screening for 2017 Chronic Toxicity Tests at FR_FRCP1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -
Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.7 - 2.4(b) -

Sulphate mg/L 429(b, c) - 481
Nutrients

Nitrate mg-N/L 3.0 33 11 - 22(i)

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) -
Total Kjeldahl Nitrogen mg-N/L - - -
Orthophosphate mg-P/L - - -

Total Ammonia mg-N/L 0.45 - 1.0(g) 2.4 - 5.2(h) -
Phosphorus mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(e) - -
Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0100 - 0.010(b) 0.025 - 0.040(b) -
Iron mg/L - 1.0 -

Lead mg/L 0.013 - 0.020(b) 0.26 - 0.42(b) -
Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.7 - 2.6(b) 3.3 - 3.4(b) -
Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k) - -
Potassium mg/L - - -

Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b) -
Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -

Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.13 - 0.19(b) 0.15 - 0.34(b) -
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) -
Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00041 - 0.00046(b) 0.0015 - 0.0028(b) 0.00093 - 0.001(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit EVWQP 
Benchmarks

Mean CV Mean CV Mean CV

8.2 8.3 8.2 8.2 8.2 0.0067 8.2 8.2 0.0072 8.1 8.1 8.1 0.0057
4.3 4.7 3.9 4.1 4.3 0.08 4.4 4.3 0.07 6.2 5.7 4.9 0.21
11 11 11 10 11 0.032 11 11 0.031 9.1 11 11 0.088
710 880 554 582 681 0.218 484 642 0.243 460 482 512 0.103

8.4 8.4 8.3 8.3 8.3 0.003 8.3 8.3 0.005 8.2 8.3 8.3 0.005
392 529 309 328 390 0.256 250 362 0.294 249 257 279 0.133

169 197 153 203 181 0.131 151 175 0.139 149 164 164 0.138
496 693 355 437 495 0.291 330 462 0.314 338 349 362 0.119
17 3.2 10 5.2 8.9 0.693 47 17 1.087 66 5.4 27 1.051
3.2 2.0 3.7 2.1 2.8 0.30 2.5 2.7 0.27 3.0 1.9 2.7 0.27
2.1 1.8 2.7 2.0 2.2 0.18 1.9 2.1 0.17 1.8 1.7 2.0 0.20
23 4.9 7.2 2.9 9.4 0.95 14 10 0.78 37 2.9 13 1.11
725 947 577 646 724 0.222 496 678 0.254 471 508 540 0.132

<0.05 <0.05 <0.05 <0.05 0.050 0 <0.05 0.050 0 <0.05 <0.05 0.050 0
0.72 0.96 <0.5 0.51 0.67 0.32 <0.5 0.64 0.32 <0.5 <0.5 0.50 0.01

0.14 0.15 0.16 0.16 0.15 0.06 0.15 0.15 0.06 0.16 0.16 0.16 0.04

205 276 132 147 190 0.344 98 172 0.408 87 90 111 0.244

12(Mn) 16(Mn) 7.1(Mn) 11(Mn) 11(Mn) 0.32 8.2(Mn) 11(Mn) 0.31 8.5(Mn) 8.4(Mn) 8.7(Mn) 0.17

0.0045 0.0061 0.0037 0.0036 0.0045 0.26 0.0013 0.0038 0.45 0.0030 0.0040 0.0031 0.35
0.67 0.48 0.32 0.53 0.50 0.287 1.0 0.60 0.425 0.59 0.37 0.56 0.477

0.0028 0.0012 0.0023 0.0024 0.0022 0.315 0.0030 0.0023 0.299 0.0022 0.0024 0.0025 0.127

0.026 0.011 0.018 <0.005 0.015 0.616 <0.005 0.013 0.704 <0.005 <0.005 0.0076 0.761
0.042 0.012 0.029 0.014 0.024 0.60 0.067 0.033 0.70 0.12 0.010 0.048 0.97

0.36 0.12 0.19 0.096 0.19 0.63 0.35 0.22 0.56 0.49 0.090 0.24 0.71
0.00025 0.00030 0.00017 0.00023 0.00024 0.23 0.00018 0.00023 0.24 0.00018 0.00020 0.00019 0.12
0.00038 0.00023 0.00026 0.00014 0.00025 0.39 0.00034 0.00027 0.35 0.00045 0.00018 0.00027 0.46

0.081 0.083 0.063 0.058 0.071 0.18 0.060 0.069 0.17 0.058 0.045 0.057 0.12
0.000031 <0.00002 <0.00002 <0.00002 0.000023 0.24 0.000033 0.000025 0.27 0.000042 <0.00002 0.000027 0.37
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0

<0.01 0.010 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0
0.00013 0.00010 0.00011 0.000071 0.00011 0.25 0.00012 0.00011 0.22 0.00014 0.000098 0.00011 0.25

86 114 72 75 87 0.22 65 82 0.23 64 62 68 0.08

0.00082 0.00042 0.00069 0.00043 0.00059 0.34 0.00064 0.00060 0.29 0.00095 0.00023 0.00059 0.46
0.00027 0.00013 0.00025 0.00011 0.00019 0.430 0.00034 0.00022 0.443 0.00050 0.00014 0.00027 0.592

0.0011 <0.0005 0.00094 0.00050 0.00076 0.40 0.00097 0.00080 0.35 0.0014 0.00050 0.00087 0.45
0.49 0.12 0.29 0.10 0.25 0.72 0.54 0.31 0.66 0.86 0.16 0.39 0.80

0.00035 0.000097 0.00022 0.000075 0.00019 0.675 0.00040 0.00023 0.632 0.00060 0.00011 0.00028 0.783
0.030 0.044 0.020 0.022 0.029 0.38 0.018 0.027 0.41 0.018 0.020 0.019 0.09

39 58 31 33 40 0.31 25 37 0.34 25 27 28 0.13

0.022 0.0087 0.019 0.0073 0.014 0.51 0.033 0.018 0.59 0.046 0.0088 0.023 0.73
0.0000038 0.0000012 0.0000022 0.0000013 0.0000021 0.55 0.0000037 0.0000025 0.51 0.0000040 0.0000026 0.0000028 0.40

0.0015 0.0016 0.0012 0.0012 0.0014 0.159 0.0011 0.0013 0.177 0.0012 0.0013 0.0012 0.062
0.0056(Mn) 0.0067(Mn) 0.0048 0.0031 0.0050 0.30 0.0036 0.0047 0.31 0.0040 0.0031 0.0037 0.19

1.5 1.9 1.3 1.3 1.5 0.19 1.3 1.5 0.19 1.3 1.4 1.3 0.02
0.051(Mn, E) 0.072(Mn, E) 0.032(Mn, E) 0.040(Mn, E) 0.049(Mn, E) 0.36 0.027(Mn, E) 0.044(Mn, E) 0.41 0.027(Mn, E) 0.030(Mn, E) 0.031(Mn, E) 0.17

0.000025 0.000011 <0.00001 <0.00001 0.000014 0.52 0.000013 0.000014 0.46 0.000015 <0.00001 0.000012 0.20
1.3 2.1 1.1 1.3 1.4 0.291 1.1 1.4 0.295 0.99 1.1 1.1 0.091

0.13 0.16 0.11 0.10 0.13 0.197 0.100 0.12 0.202 0.089 0.083 0.097 0.111
0.000030 0.000014 0.000016 <0.00001 0.000018 0.497 0.000019 0.000018 0.425 0.000029 0.000010 0.000017 0.468
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 0.00010 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0

0.0025 0.0032 0.0016 0.0020 0.0023 0.296 0.0015 0.0021 0.318 0.0014 0.0016 0.0016 0.142
0.0032 0.0011 0.0013 0.00069 0.0016 0.708 0.0018 0.0016 0.602 0.0022 0.00072 0.0013 0.489

0.0098 0.0049 0.0082 0.0033 0.0066 0.454 0.0069 0.0066 0.390 0.0083 0.0043 0.0062 0.369

0.013 0.0081 0.0041 0.0021 0.0069 0.716 0.0023 0.0060 0.794 0.0057 0.0021 0.0033 0.492
0.00021 0.00023 0.00017 0.00021 0.00021 0.123 0.00015 0.00019 0.169 0.00019 0.00019 0.00018 0.125
0.00013 0.00013 0.00012 <0.0001 0.00012 0.118 0.00011 0.00012 0.110 0.00012 <0.0001 0.00011 0.091

0.076 0.081 0.062 0.063 0.070 0.137 0.051 0.067 0.179 0.049 0.045 0.054 0.148
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0 <0.00002 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0

0.000061 0.000078 0.000064 0.000055 0.000064 0.15 0.000026 0.000057 0.34 0.000030 0.000074 0.000050 0.43
0.00011 <0.0001 <0.0001 <0.0001 0.00010 0.049 <0.0001 0.00010 0.044 <0.0001 <0.0001 0.00010 0
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 0.00010 0
0.00034 0.00021 0.00030 0.00025 0.00028 0.21 0.00021 0.00026 0.22 <0.0002 0.00027 0.00025 0.17

0.018 <0.01 <0.01 <0.01 0.012 0.33 <0.01 0.012 0.31 <0.01 <0.01 0.010 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0

0.032 0.044 0.020 0.023 0.030 0.353 0.016 0.027 0.408 0.017 0.020 0.019 0.151
0.0057 0.0055 0.0037 0.0026 0.0044 0.346 0.0017 0.0038 0.463 0.0014 0.0022 0.0023 0.381

<0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0 <0.000005 <0.000005 0.0000050 0
0.0012 0.0016 0.0012 0.0010 0.0013 0.175 0.00098 0.0012 0.188 0.0011 0.0013 0.0011 0.115
0.0041 0.0059 0.0039 0.0028 0.0042 0.309 0.0017 0.0037 0.426 0.0016 0.0026 0.0025 0.369
0.058 0.086 0.036 0.044 0.056 0.39 0.030 0.051 0.44 0.032 0.033 0.035 0.16

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 <0.00001 <0.00001 0.000010 0
0.13 0.16 0.11 0.11 0.13 0.18 0.091 0.12 0.21 0.084 0.083 0.096 0.14

0.000011 <0.00001 <0.00001 <0.00001 0.000010 0.05 <0.00001 0.000010 0.04 0.000010 <0.00001 0.000010 0
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 0.00010 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0
0.0024 0.0030 0.0015 0.0018 0.0022 0.30 0.0014 0.0020 0.33 0.0013 0.0017 0.0015 0.13

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 <0.0005 <0.0005 0.00050 0
0.0020 0.0025 0.0035 0.0030 0.0028 0.23 0.0011 0.0024 0.38 0.0010 0.0028 0.0023 0.51

34.55 45.55 22.09 26.36 32.09 - 19.91 29.53 - 21.10 20.40 21.88 -
8.30 8.56 5.81 5.45 7.00 - 5.77 6.75 - 6.89 4.79 5.72 -

May 30 Jun 06

Q2

Apr 24  
(C.dubia and 

P.subcapitata)
May 02 May 09 May 16 May 23

Apr 24, May 2, 9, 16 
(H. azteca )

Apr 24, May 2, 9, 16, 23 (P. 
promelas )

May 9, 16, 23, 30 June 6 
(O. mykiss )

2 or 4

(a) = guideline is a minimum value, unless the background concentration or value is lower
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (249 to 1,520 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 3.8 mg/L). The guideline is calculated based on the individual 
chloride concentration in each sample.
(e) = guideline is for chromium VI

(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.5 to 8.4). The guideline is calculated based on the individual pH for each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.453 mg‐N/L) is based on the combination of field pH (8.4) and water 
temperature (13.6°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.36 mg‐N/L) is based on the combination of field pH (8.4) and water 
temperature (13.6°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset 
(249 to 1,520 mg/L) but is capped at a maximum hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (249 to 
1,520 mg/L) but is capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing withC. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity rang
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity rang
(E) = concentration is higher than the EVWQP benchmarks  guideline
Bolded  concentrations are higher than water quality guidelines
Shaded concentrations

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precisio after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as
being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
‐ = no guideline or no data.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella 
subcapitata; H. azteca = Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per 
centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guidelin
(all other parameters).



Table C‐4: Water Quality Screening for 2017 Chronic Toxicity Tests at FR_FRCP1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -
Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.7 - 2.4(b) -

Sulphate mg/L 429(b, c) - 481
Nutrients

Nitrate mg-N/L 3.0 33 11 - 22(i)

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) -
Total Kjeldahl Nitrogen mg-N/L - - -
Orthophosphate mg-P/L - - -

Total Ammonia mg-N/L 0.45 - 1.0(g) 2.4 - 5.2(h) -
Phosphorus mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(e) - -
Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0100 - 0.010(b) 0.025 - 0.040(b) -
Iron mg/L - 1.0 -

Lead mg/L 0.013 - 0.020(b) 0.26 - 0.42(b) -
Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.7 - 2.6(b) 3.3 - 3.4(b) -
Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k) - -
Potassium mg/L - - -

Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b) -
Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -

Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.13 - 0.19(b) 0.15 - 0.34(b) -
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) -
Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00041 - 0.00046(b) 0.0015 - 0.0028(b) 0.00093 - 0.001(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit EVWQP 
Benchmarks

Mean CV Mean CV

8.2 8.4 8.3 8.3 8.3 0.0096 8.3 8.3 0.0083
9.2 14 13 7.7 11 0.27 11 11 0.23
9.9 8.9 9.5 11 9.9 0.104 9.6 9.8 0.092
792 951 980 962 921 0.094 1,080 953 0.109

8.3 8.3 8.3 8.3 8.3 0.002 8.2 8.3 0.006
447 647 660 580 584 0.167 672 601 0.155

196 202 211 207 204 0.032 204 204 0.028
587 824 887 870 792 0.176 918 817 0.163
1.8 1.9 1.4 <1.0 1.5 0.270 <1.0 1.4 0.300
3.4 1.1 1.4 1.1 1.8 0.62 1.2 1.6 0.60
1.6 1.1 1.0 1.0 1.2 0.24 2.3 1.4 0.39

0.47 0.50 0.36 0.95 0.57 0.46 0.48 0.55 0.41
857 976 1,090 1,050 993 0.103 1,100 1,015 0.099

<0.05 <0.25 <0.25 <0.25 0.20 0.50 <0.25 0.21 0.43
0.87 1.5 1.6 1.7 1.4 0.26 <2.5 1.6 0.36

0.18 0.21 0.18 0.20 0.19 0.08 0.17 0.19 0.09

260 346 380 376 341 0.164 432(Mn) 359 0.176

8.9(Mn) 11(Mn) 12(Mn) 12(Mn) 11(Mn) 0.12 12(Mn) 11(Mn) 0.13

0.0041 0.0064 0.0062 0.0067 0.0059 0.20 0.0075 0.0062 0.20
0.85 0.33 0.24 0.25 0.42 0.700 0.75 0.48 0.607

0.0020 <0.001 <0.001 <0.001 0.0013 0.400 0.0016 0.0013 0.349

0.0084 <0.005 0.0053 <0.005 0.0059 0.280 0.0078 0.0063 0.264
0.0071 0.0040 0.0030 0.0022 0.0041 0.53 <0.002 0.0037 0.57

0.0082 0.0077 0.0035 0.0052 0.0062 0.36 0.0035 0.0056 0.40
0.00027 0.00026 0.00026 0.00027 0.00027 0.02 0.00028 0.00027 0.03
0.00012 0.00010 0.00017 <0.0001 0.00012 0.27 <0.0001 0.00012 0.26

0.069 0.072 0.074 0.075 0.072 0.03 0.073 0.073 0.03
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0

0.010 0.012 0.011 0.011 0.011 0 0.012 0.011 0.075
0.000051 0.000049 0.000052 0.000049 0.000050 0.03 0.000042 0.000049 0.08

100 131 142 135 127 0.15 141 130 0.13

0.00012 0.00019 0.00019 0.00019 0.00017 0.20 0.00060 0.00026 0.75
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
0.022 0.022 0.020 0.021 0.021 0.05 0.031 0.023 0.19

<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
0.029 0.036 0.035 0.036 0.034 0.10 0.040 0.035 0.11

54 69 73 75 68 0.14 79 70 0.14

0.0075 0.0090 0.0095 0.0093 0.0088 0.11 0.0087 0.0088 0.09
<0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000050 0 <0.0000005 0.00000050 0

0.0013 0.0014 0.0014 0.0014 0.0014 0.045 0.0015 0.0014 0.060

0.0050 0.0068(Mn) 0.0076(Mn) 0.0075(Mn) 0.0067(Mn) 0.18 0.0082(Mn) 0.0070(Mn) 0.18
1.8 2.0 2.1 2.0 2.0 0.08 2.0 2.0 0.07

0.063(Mn, E) 0.086(Mn, E) 0.10(Mn, E) 0.094(Mn, E) 0.086(Mn, E) 0.19 0.11(Mn, E) 0.091(Mn, E) 0.19

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
1.5 1.6 1.7 1.6 1.6 0.057 1.7 1.6 0.058

0.13 0.15 0.16 0.16 0.15 0.087 0.16 0.15 0.081
<0.00001 0.000012 0.000011 0.000011 0.000011 0.074 0.000012 0.000011 0.075
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0

0.0027 0.0040 0.0042 0.0041 0.0038 0.183 0.0050 0.0040 0.202
<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0

<0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0

0.0011 <0.003 <0.003 <0.003 0.0025 0.376 <0.003 0.0026 0.324
0.00020 0.00026 0.00026 0.00025 0.00024 0.118 0.00025 0.00024 0.103
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0.000 <0.0002 0.00012 0.373

0.069 0.077 0.078 0.071 0.074 0.057 0.073 0.074 0.050
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00004 0.000024 0.373
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.0001 0.000060 0.373

<0.01 0.011 0.011 0.011 0.011 0.047 <0.02 0.013 0.330

0.000044 0.000025 <0.000005 0.000015 0.000022 0.74 <0.000005 0.000019 0.87
<0.0001 0.00012 <0.0001 0.00010 0.00011 0.095 <0.0002 0.00012 0.350
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0002 0.00012 0.373
<0.0002 <0.0005 <0.0005 <0.0005 0.00043 0.35 <0.0005 0.00044 0.305

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.02 0.012 0.373
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.0001 0.000060 0.373

0.029 0.038 0.040 0.039 0.037 0.133 0.039 0.037 0.118
0.0054 0.0064 0.0028 0.0059 0.0051 0.314 0.0050 0.0051 0.274

<0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0
0.0013 0.0014 0.0014 0.0013 0.0013 0.050 0.0013 0.0013 0.044
0.0045 0.0066 0.0081 0.0066 0.0065 0.232 0.0081 0.0068 0.219
0.065 0.082 0.10 0.092 0.086 0.19 0.11 0.091 0.19

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00002 0.000012 0.37
0.13 0.16 0.16 0.15 0.15 0.10 0.16 0.15 0.09

<0.00001 0.000011 0.000013 <0.00001 0.000011 0.13 <0.00002 0.000013 0.33
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0002 0.00012 0.37

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
0.0027 0.0041 0.0046 0.0043 0.0039 0.22 0.0048 0.0041 0.21

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.001 0.00060 0.37
<0.001 <0.003 <0.003 <0.003 0.0025 0.40 <0.003 0.0026 0.34

37.41 50.52 58.07 55.07 50.40 - 63.68 53.13 -
6.59 8.75 9.77 9.44 8.64 - 10.89 9.13 -

Aug 22

Q3
Jul 25, Aug 1, 8, 15 

(H. azteca )
Jul 25, Aug 1, 8, 15, 22

(P.promelas )Jul 25
(C.dubia and 

P.subcapitata)
Aug 01 Aug 15Aug 08

3 or 4

(a) = guideline is a minimum value, unless the background concentration or value is lower
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (249 to 1,520 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 3.8 mg/L). The guideline is calculated based on the individual 
chloride concentration in each sample.
(e) = guideline is for chromium VI

(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.5 to 8.4). The guideline is calculated based on the individual pH for each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.453 mg‐N/L) is based on the combination of field pH (8.4) and water 
temperature (13.6°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.36 mg‐N/L) is based on the combination of field pH (8.4) and water 
temperature (13.6°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset 
(249 to 1,520 mg/L) but is capped at a maximum hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (249 to 
1,520 mg/L) but is capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing withC. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity rang
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity rang
(E) = concentration is higher than the EVWQP benchmarks  guideline
Bolded  concentrations are higher than water quality guidelines
Shaded concentrations

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precisio after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as
being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
‐ = no guideline or no data.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella 
subcapitata; H. azteca = Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per 
centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guidelin
(all other parameters).



Table C‐4: Water Quality Screening for 2017 Chronic Toxicity Tests at FR_FRCP1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -
Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.7 - 2.4(b) -

Sulphate mg/L 429(b, c) - 481
Nutrients

Nitrate mg-N/L 3.0 33 11 - 22(i)

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) -
Total Kjeldahl Nitrogen mg-N/L - - -
Orthophosphate mg-P/L - - -

Total Ammonia mg-N/L 0.45 - 1.0(g) 2.4 - 5.2(h) -
Phosphorus mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(e) - -
Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0100 - 0.010(b) 0.025 - 0.040(b) -
Iron mg/L - 1.0 -

Lead mg/L 0.013 - 0.020(b) 0.26 - 0.42(b) -
Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.7 - 2.6(b) 3.3 - 3.4(b) -
Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k) - -
Potassium mg/L - - -

Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b) -
Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -

Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.13 - 0.19(b) 0.15 - 0.34(b) -
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) -
Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00041 - 0.00046(b) 0.0015 - 0.0028(b) 0.00093 - 0.001(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit EVWQP 
Benchmarks

Mean CV Mean CV

8.2 8.2 8.2 8.4 8.3 0.0123 8.3 8.3 0.0109
3.4 3.4 6.7 2.9 4.1 0.43 0.60 3.4 0.64
11 12 10 12 11 0.064 12 11 0.069

1,167 1,168 1,249 1,136 1,180 0.041 1,229 1,190 0.040

8.2 8.1 8.2 8.3 8.2 0.010 8.3 8.2 0.010
734 753 749 701 734 0.032 788 745 0.042

146 151 193 227 179 0.213 234 190 0.216
980 1,060 1,140 1,030 1,053 0.064 1,080 1,058 0.056
<1.0 1.9 1.4 <1.0 1.3 0.322 <1.0 1.3 0.315
0.84 1.2 1.1 0.86 1.00 0.17 0.93 0.98 0.16
0.96 1.0 1.2 0.93 1.0 0.10 0.78 0.97 0.15
0.70 0.48 0.90 0.67 0.69 0.25 0.41 0.63 0.31
1,110 1,150 1,150 1,200 1,153 0.032 1,260 1,174 0.049

<0.25 0.29 0.36 0.31 0.30 0.15 <0.25 0.29 0.16
<2.5 <2.5 <2.5 <2.5 2.5 0 <2.5 2.5 0

0.10 0.11 0.11 0.12 0.11 0.07 0.13 0.11 0.10
510(Mn, E) 496(Mn, E) 559(Mn, E) 486(Mn, E) 513(Mn, E) 0.063 523(Mn, E) 515(Mn, E) 0.055

15(Mn) 15(Mn) 16(Mn) 15(Mn) 15(Mn) 0.03 15(Mn) 15(Mn) 0.03

0.0082 0.0053 0.0052 0.010 0.0072 0.33 <0.005 0.0067 0.33
0.57 0.60 0.35 0.28 0.45 0.351 0.083 0.38 0.567

<0.001 <0.001 <0.001 <0.001 0.0010 0 <0.001 0.0010 0

0.0051 0.0097 <0.005 0.0068 0.0067 0.330 <0.005 0.0063 0.323
<0.002 0.0031 0.0027 <0.002 0.0025 0.22 0.0011 0.0022 0.35

<0.003 0.064 0.0038 <0.003 0.019 1.65 0.0039 0.016 1.74
0.00026 0.00024 0.00028 0.00028 0.00027 0.07 0.00022 0.00026 0.10
0.00012 0.00018 0.00011 0.00014 0.00014 0.23 0.00010 0.00013 0.24

0.073 0.081 0.075 0.071 0.075 0.06 0.078 0.075 0.05
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0

0.011 0.012 0.010 0.011 0.011 0.074 <0.01 0.011 0.077
0.000051 0.000074 0.000050 0.000050 0.000056 0.21 0.000055 0.000056 0.19

153 150 153 142 150 0.03 156 151 0.04

<0.0001 0.00020 0.00011 <0.0002 0.00015 0.36 0.00027 0.00018 0.40
<0.0001 0.00015 <0.0001 <0.0001 0.00011 0.22 <0.0001 0.00011 0.20

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
0.027 0.14 0.029 0.026 0.055 1.01 0.025 0.049 1.02

<0.00005 0.000085 <0.00005 <0.00005 0.000059 0.30 <0.00005 0.000057 0.27
0.042 0.041 0.041 0.038 0.041 0.05 0.039 0.040 0.04

90 91 94 90 91 0.02 104 94 0.06

0.011 0.020 0.010 0.012 0.013 0.34 0.012 0.013 0.30
<0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000050 0 <0.0000005 0.00000050 0

0.0013 0.0013 0.0014 0.0014 0.0014 0.040 0.0014 0.0014 0.038
0.0088(Mn) 0.0098(Mn) 0.0099(Mn) 0.0085(Mn) 0.0093(Mn) 0.08 0.0088(Mn) 0.0092(Mn) 0.07

2.1 2.1 2.3 2.1 2.1 0.04 2.2 2.2 0.03
0.12(Mn, E) 0.13(Mn, E) 0.14(Mn, E) 0.12(Mn, E) 0.13(Mn, E) 0.07 0.13(Mn, E) 0.13(Mn, E) 0.06

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
2.0 2.1 2.1 1.9 2.0 0.044 2.1 2.0 0.039

0.17 0.17 0.18 0.17 0.17 0.012 0.19 0.18 0.047
0.000012 0.000015 0.000013 0.000011 0.000013 0.134 0.000011 0.000012 0.135
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0

0.0054 0.0053 0.0067 0.0057 0.0058 0.110 0.0054 0.0057 0.102
<0.0005 0.00058 <0.0005 <0.0005 0.00052 0.077 <0.0005 0.00052 0.069

<0.003 0.0038 <0.003 <0.003 0.0032 0.125 <0.003 0.0032 0.113

<0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0
0.00024 0.00024 0.00024 0.00022 0.00024 0.043 0.00025 0.00024 0.046
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

0.070 0.077 0.073 0.068 0.072 0.056 0.083 0.074 0.079
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0

0.011 0.011 <0.01 <0.01 0.011 0.055 0.011 0.011 0.052

0.000012 0.000028 <0.000005 <0.000005 0.000012 0.86 0.000011 0.000012 0.77
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0

0.010 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0

0.042 0.042 0.041 0.039 0.041 0.036 0.044 0.041 0.047
0.0073 0.0096 0.0048 0.0069 0.0072 0.278 0.0088 0.0075 0.251

<0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0
0.0013 0.0013 0.0014 0.0014 0.0013 0.041 0.0014 0.0013 0.044
0.0082 0.0086 0.0092 0.0080 0.0085 0.060 0.0090 0.0086 0.057

0.14 0.14 0.14 0.12 0.14 0.07 0.13 0.14 0.07
<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0

0.17 0.18 0.17 0.18 0.17 0.02 0.19 0.18 0.05
0.000012 0.000011 0.000012 0.000011 0.000012 0.05 0.000011 0.000011 0.05
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
0.0055 0.0057 0.0065 0.0057 0.0058 0.07 0.0057 0.0058 0.06

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
<0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0

69.54 74.92 80.29 69.61 74.76 - 74.66 74.74 -
11.38 12.28 12.89 11.47 12.13 - 12.03 12.11 -

Oct 31

Oct 2, 10, 17, 24
(H. azteca )

Q4

Oct 02
(C.dubia and 

P.subcapitata)
Oct 10 Oct 17 Oct 24

Oct 2, 10, 17, 24, 31
(P.promelas and O.mykiss )

4 or 4

(a) = guideline is a minimum value, unless the background concentration or value is lower
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (249 to 1,520 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 3.8 mg/L). The guideline is calculated based on the individual 
chloride concentration in each sample.
(e) = guideline is for chromium VI

(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.5 to 8.4). The guideline is calculated based on the individual pH for each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.453 mg‐N/L) is based on the combination of field pH (8.4) and water 
temperature (13.6°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.36 mg‐N/L) is based on the combination of field pH (8.4) and water 
temperature (13.6°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset 
(249 to 1,520 mg/L) but is capped at a maximum hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (249 to 
1,520 mg/L) but is capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing withC. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity rang
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity rang
(E) = concentration is higher than the EVWQP benchmarks  guideline
Bolded  concentrations are higher than water quality guidelines
Shaded concentrations

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precisio after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as
being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
‐ = no guideline or no data.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella 
subcapitata; H. azteca = Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per 
centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guidelin
(all other parameters).



Table C‐5: Water Quality Screening for 2017 Chronic Toxicity Tests at GH_FR1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Mean CV Mean CV

Field Measured

pH - 6.5 - 9.0 6.5 - 9.0 - - - 8.5 8.1 8.3 0.0290 8.2 8.3 0.022
Temperature °C - - - - - -0.1 0 -0.05 -1.41 0.40 0.10 2.646

Dissolved oxygen mg/L 8.0 5.0 - - - 11 12 11 0.017 10 11 0.073
Conductivity µS/cm - - - - - 738 706 722 0.031 731 725 0.023
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.3 8.3 8.3 8.3 0.003 8.3 8.3 0.003
Hardness, as CaCO3 mg/L - - - 479 483 510 524 499 0.043 538 507 0.050

Total alkalinity, as CaCO3 mg/L 20(a)
- - 202 206 212 197 204 0.031 203 204 0.027

Total dissolved solids mg/L - - - 618 637 627 609 623 0.019 624 623 0.017
Total suspended solids mg/L - - - <1.0 <1.0 <1.0 <1.0 1.0 0 1.5 1.1 0.203
Total organic carbon mg/L - - - 0.63 0.65 0.85 1.0 0.78 0.22 2.3 1.1 0.626
Dissolved organic carbon mg/L - - - 0.57 0.72 0.68 1.5 0.86 0.47 0.93 0.87 0.402
Turbidity NTU - - - 0.47 0.43 0.17 0.43 0.38 0.37 2.4 0.77 1.160
Conductivity µS/cm - - - 843 870 895 868 869 0.024 903 876 0.027
Major Ions
Bromide mg/L - - - <0.25 <0.25 <0.25 <0.25 0.25 0 <0.25 0.25 0
Chloride mg/L 150 600 - 1.8 1.9 2.1 1.8 1.9 0.076 2.7 2.1 0.171

Fluoride mg/L - 1.7 - 2.0(b) - 0.14 0.14 0.15 0.14 0.14 0.035 0.14 0.14 0.031

Sulphate mg/L 429(b, c) - 481 232 250 255 218 239 0.071 234 238 0.063
Nutrients

Nitrate mg-N/L 3.0 33 9.9 - 22(i) 13(Mn) 13(Mn) 13(Mn) 12(Mn) 13(Mn) 0.045 12(Mn) 13(Mn) 0.043

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) - <0.005 <0.005 <0.005 <0.005 0.0050 0 <0.005 0.0050 0
Total Kjeldahl Nitrogen mg-N/L - - - 0.10 <0.05 0.12 0.10 0.092 0.31 0.11 0.095 0.273
Total phosphorus mg-P/L - - - - - - - - - - - -
Orthophosphate mg-P/L - - - 0.0011 0.0032 <0.001 0.0011 0.0016 0.67 0.0036 0.0020 0.643

Total Ammonia mg-N/L 0.13 - 1.9(g) 0.68 - 25(h) - <0.005 <0.005 0.0079 <0.005 0.0057 0.25 <0.005 0.0056 0.232
Phosphorus mg-P/L - - - 0.0039 0.0039 <0.002 0.0020 0.0030 0.37 0.0062 0.0036 0.482
Total Metals
Aluminum mg/L - - - 0.0085 0.0070 <0.003 0.0077 0.0066 0.37 0.035 0.012 1.046
Antimony mg/L 0.0090 - - 0.00011 0.00013 0.00013 0.00013 0.00013 0.080 0.00016 0.00013 0.136
Arsenic mg/L - 0.0050 - 0.00011 <0.0001 0.00011 <0.0001 0.00011 0.055 0.00013 0.00011 0.111
Barium mg/L 1.0 - - 0.12 0.12 0.11 0.12 0.12 0.038 0.12 0.12 0.033
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Boron mg/L - 1.2 - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Cadmium mg/L - - - 0.000018 0.000018 0.000018 0.000017 0.000018 0.034 0.000024 0.000019 0.162
Calcium mg/L - - - 115 112 125 117 117 0.047 119 118 0.041

Chromium mg/L 0.0010(e) - - 0.00014 0.00014 0.00013 0.00012 0.00013 0.072 0.00016 0.00014 0.107
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

Copper mg/L 0.0089 - 0.010(b) 0.023 - 0.040(b) - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
Iron mg/L - 1.0 - 0.011 0.011 <0.01 <0.01 0.011 0.055 0.034 0.015 0.692

Lead mg/L 0.012 - 0.020(b) 0.23 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Lithium mg/L - - - 0.016 0.018 0.018 0.017 0.017 0.065 0.017 0.017 0.056
Magnesium mg/L - - - 49 50 50 49 49 0.012 54 50 0.044

Manganese mg/L 1.6 - 2.6(b) 3.0 - 3.4(b) - 0.0015 0.0015 0.0014 0.0017 0.0015 0.11 0.0032 0.0019 0.399
Mercury mg/L 0.000010 - - <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000050 0 0.00000060 0.00000052 0.086
Molybdenum mg/L 1.0 2.0 - 0.00084 0.00084 0.00093 0.00083 0.00086 0.057 0.00092 0.00087 0.057

Nickel mg/L 0.005(k) - - 0.0013 0.0014 0.0016 0.0012 0.0014 0.12 0.0018 0.0015 0.160
Potassium mg/L - - - 1.2 1.2 1.2 1.2 1.2 0.012 1.4 1.2 0.082

Selenium mg/L 0.0020 - 0.019 0.051(Mn) 0.054(Mn) 0.055(Mn) 0.052(Mn) 0.053(Mn) 0.035 0.053(Mn) 0.053(Mn, E) 0.030

Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
Sodium mg/L - - - 2.2 2.3 2.4 2.2 2.3 0.040 2.6 2.4 0.077
Strontium mg/L - - - 0.16 0.17 0.18 0.17 0.17 0.034 0.16 0.17 0.033
Thallium mg/L 0.00080 - - <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Uranium mg/L 0.0085 - - 0.0023 0.0025 0.0025 0.0023 0.0024 0.045 0.0024 0.0024 0.039
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0

Zinc mg/L 0.11 - 0.19(b) 0.13 - 0.34(b) - <0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) - <0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0
Antimony mg/L - - - 0.00012 0.00011 0.00012 <0.0001 0.00011 0.085 0.00014 0.00012 0.126
Arsenic mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Barium mg/L - - - 0.12 0.13 0.11 0.13 0.12 0.057 0.12 0.12 0.049
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0

Cadmium mg/L 0.00038 - 0.00046(b) 0.0013 - 0.0028(b) 0.00085 - 0.001(j) 0.000014 0.000017 0.000015 0.000015 0.000015 0.098 0.000024 0.000017 0.240
Chromium mg/L - - - <0.0001 0.00011 <0.0001 <0.0001 0.00010 0.049 <0.0001 0.00010 0.044
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Lithium mg/L - - - 0.016 0.018 0.015 0.017 0.017 0.091 0.018 0.017 0.084
Manganese mg/L - - - 0.0012 0.0012 0.0012 0.0013 0.0012 0.064 0.0023 0.0014 0.347
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0
Molybdenum mg/L - - - 0.00081 0.00078 0.00090 0.00077 0.00081 0.072 0.00093 0.00084 0.086
Nickel mg/L - - - 0.0014 0.0014 0.0016 0.0012 0.0014 0.115 0.0017 0.0015 0.137
Selenium mg/L - - - 0.057 0.054 0.054 0.049 0.053 0.064 0.052 0.053 0.056
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
Strontium mg/L - - - 0.16 0.16 0.18 0.17 0.17 0.067 0.17 0.17 0.058
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Uranium mg/L - - - 0.0024 0.0025 0.0025 0.0024 0.0024 0.032 0.0025 0.0024 0.029
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
Zinc mg/L - - - <0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0
∑ Toxic Units
WQGs mg/L 31.97 33.56 33.99 32.06 33.01 - 32.71 32.92 -
WQGs/EVWQP Benchmarks mg/L 5.35 5.59 5.55 5.26 5.47 - 5.45 5.38 -

(a) = guideline is a minimum value, unless the background concentration or value is lower.

(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (6.6 to 9.0). The guideline is calculated based on the individual pH for each sample.

(k) = Value is based on site‐specific toxicity testing with  C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded  concentrations are higher than water quality guidelines or EVWQP benchmarks.
Shaded concentrations

‐ = no guideline or no data.

Parameter Unit
EVWQP Benchmarks

Feb 21  
(C. dubia and 
P.subcapitata )

Feb 28

Q1

Feb 21, 28, Mar 7, 14 
(H.azteca )

(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline 
for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 2.87 mg/L). The guideline is calculated based on the individual chloride concentration in each 
sample.

Mar 07 Mar 14

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.131 mg‐N/L) is based on the combination of field pH (9.0) and water temperature (7.3°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and 
high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

Mar 21

Feb 21, 28, Mar 7, 14, 21 
(P. promelas )

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L). The guideline is calculated based on the individual hardness value for each 
sample.

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision  after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the 
guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other 
parameters).

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines;  C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca = Hyallela 
azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;    CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of 
Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

(1) = Toxicity tests were conducted with water collected on June 6. Due to a sampling error, water chemistry data were not available for June 6. A resample, which was collected on June 11, was used to calculate the mean concentration 
in the O. mykiss  test.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.681 mg‐N/L) is based on the combination of field pH (9.0) and water temperature (7.3°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and 
high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L) but is capped at 
a hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L) but is 
capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
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Table C‐5: Water Quality Screening for 2017 Chronic Toxicity Tests at GH_FR1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured

pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -

Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.7 - 2.0(b) -

Sulphate mg/L 429(b, c) - 481
Nutrients

Nitrate mg-N/L 3.0 33 9.9 - 22(i)

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) -
Total Kjeldahl Nitrogen mg-N/L - - -
Total phosphorus mg-P/L - - -
Orthophosphate mg-P/L - - -

Total Ammonia mg-N/L 0.13 - 1.9(g) 0.68 - 25(h) -
Phosphorus mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(e) - -
Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0089 - 0.010(b) 0.023 - 0.040(b) -
Iron mg/L - 1.0 -

Lead mg/L 0.012 - 0.020(b) 0.23 - 0.42(b) -
Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.6 - 2.6(b) 3.0 - 3.4(b) -
Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k) - -
Potassium mg/L - - -

Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b) -
Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.11 - 0.19(b) 0.13 - 0.34(b) -
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) -
Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00038 - 0.00046(b) 0.0013 - 0.0028(b) 0.00085 - 0.001(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit
EVWQP Benchmarks

Mean CV Mean CV Mean CV

8.1 8.2 8.0 8.2 8.1 0.010 8.2 8.2 0.009 8.2 8.3 8.2 0.013
3.4 3.8 3.7 4.2 3.8 0.088 4.5 3.9 0.110 4.4 5.9 4.5 0.181

10 10 11 11 10 0.032 11 10 0.032 10 10 11 0.021
900 614 443 458 604 0.351 421 567 0.354 377 466 433 0.083

8.4 8.3 8.4 8.3 8.3 0.010 8.4 8.3 0.010 8.4 8.4 8.4 0.008
404 415 330 314 366 0.140 257 344 0.191 222 282 281 0.155

194 194 165 163 179 0.097 158 175 0.101 146 164 159 0.049
497 487 362 347 423 0.188 327 404 0.201 277 344 331 0.099
15 6.0 16 10 12 0.384 64 22 1.059 57 21 34 0.736
5.9 2.5 5.3 3.6 4.3 0.355 4.7 4.4 0.305 5.4 2.0 4.2 0.343
3.4 2.1 2.9 2.2 2.6 0.236 2.0 2.5 0.247 1.8 1.7 2.1 0.226
25 4.5 19 7.5 14 0.695 26 16 0.606 27 7.3 17 0.555

735 727 525 531 630 0.186 485 601 0.200 445 546 506 0.081

<0.25 <0.25 <0.05 <0.05 0.15 0.770 <0.05 0.13 0.843 <0.05 <0.05 0.050 0
1.7 2.1 1.1 1.0 1.5 0.335 0.76 1.3 0.402 0.61 0.67 0.84 0.269

0.13 0.14 0.15 0.17 0.15 0.117 0.15 0.15 0.102 0.17 0.17 0.16 0.053

170 183 109 109 143 0.276 95 133 0.302 77 105 99 0.137

6.7(Mn) 8.8(Mn) 5.2(Mn) 6.2(Mn) 6.7(Mn) 0.221 5.6(Mn) 6.5(Mn) 0.210 5.1(Mn) 6.9(Mn) 5.8(Mn) 0.124

<0.005 <0.005 0.0018 0.0028 0.0037 0.441 0.0019 0.0033 0.485 0.0017 0.0038 0.0024 0.374
0.39 0.21 0.36 0.27 0.31 0.262 0.34 0.31 0.227 0.40 0.52 0.38 0.239

- - - - - - - - - - - - -
0.0038 <0.001 0.0042 0.0047 0.0034 0.484 0.0026 0.0033 0.455 0.0038 0.0011 0.0033 0.440

<0.005 <0.005 <0.005 <0.005 0.0050 0 <0.005 0.0050 0 <0.005 0.012 0.0063 0.473
0.029 0.0070 0.024 0.012 0.018 0.573 0.049 0.024 0.681 0.078 0.019 0.037 0.745

0.71 0.11 0.35 0.16 0.33 0.819 0.45 0.36 0.678 0.68 0.10 0.35 0.672
0.00027 0.00020 0.00025 0.00017 0.00022 0.206 0.00020 0.00022 0.187 0.00018 0.00017 0.00019 0.173
0.00038 0.00018 0.00033 0.00025 0.00029 0.309 0.00041 0.00031 0.305 0.00049 0.00024 0.00034 0.310
0.095 0.089 0.084 0.079 0.086 0.078 0.077 0.085 0.085 0.073 0.071 0.077 0.066

0.000038 <0.00002 0.000026 <0.00002 0.000026 0.326 0.000038 0.000028 0.320 0.000047 <0.00002 0.000030 0.395
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0
0.000083 0.000041 0.000080 0.000057 0.000065 0.306 0.00012 0.000075 0.379 0.00014 0.000049 0.000088 0.441

92 88 71 67 80 0.158 71 78 0.147 62 67 68 0.060

0.0012(Mn) 0.00025 0.00074 0.00072 0.00072 0.526 0.00098 0.00077 0.450 0.0012(Mn) 0.00031 0.00078 0.407
0.00037 0.00011 0.00034 0.00016 0.00025 0.527 0.00038 0.00027 0.468 0.00046 0.00013 0.00029 0.487

0.0013 <0.0005 0.0011 0.00068 0.00089 0.403 0.0012 0.00096 0.361 0.0013 <0.0005 0.00097 0.373
0.55 0.11 0.44 0.25 0.34 0.584 0.69 0.41 0.571 0.98 0.17 0.51 0.656

0.00043 0.000083 0.00038 0.00015 0.00026 0.648 0.00059 0.00033 0.638 0.00064 0.00013 0.00038 0.628
0.015 0.015 0.012 0.014 0.014 0.100 0.014 0.014 0.089 0.011 0.014 0.013 0.087

44 43 30 30 37 0.223 27 35 0.236 24 28 28 0.087

0.014 0.0048 0.016 0.0090 0.011 0.456 0.035 0.016 0.735 0.041 0.0094 0.022 0.678
0.0000047 0.0000015 <0.00001 <0.000005 0.0000053 0.658 <0.00001 0.0000063 0.589 <0.00001 <0.000005 0.0000080 0.342

0.0014 0.00100 0.0012 0.0011 0.0012 0.131 0.00095 0.0011 0.145 0.00091 0.0011 0.0011 0.122

0.0048 0.0028 0.0034 0.0025 0.0034 0.307 0.0036 0.0034 0.264 0.0036 0.0027 0.0032 0.169
1.6 1.2 1.3 1.1 1.3 0.156 1.1 1.3 0.160 1.1 1.2 1.1 0.068

0.041(Mn, E) 0.040(Mn, E) 0.026(Mn, E) 0.027(Mn, E) 0.033(Mn, E) 0.248 0.024(Mn, E) 0.032(Mn, E) 0.254 0.020(Mn, E) 0.027(Mn, E) 0.025(Mn, E) 0.120

0.000021 <0.00001 0.000020 <0.00001 0.000015 0.398 0.000016 0.000015 0.342 0.000019 <0.00001 0.000015 0.320
2.2 2.3 1.6 1.6 1.9 0.193 1.3 1.8 0.234 1.1 1.3 1.4 0.148

0.14 0.13 0.11 0.11 0.12 0.134 0.11 0.12 0.134 0.088 0.097 0.10 0.091
0.000025 <0.00001 0.000020 <0.00001 0.000016 0.462 0.000024 0.000018 0.414 0.000028 <0.00001 0.000018 0.444
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 0.00010 0
<0.015 <0.01 <0.01 <0.01 0.011 0.222 <0.01 0.011 0.203 <0.01 <0.01 0.010 0
0.0024 0.0022 0.0015 0.0016 0.0019 0.235 0.0015 0.0018 0.240 0.0013 0.0016 0.0015 0.075
0.0027 0.00071 0.0017 0.0011 0.0016 0.565 0.0021 0.0017 0.479 0.0029 0.0012 0.0018 0.407

0.0072 <0.003 0.0057 0.0038 0.0049 0.384 0.0097 0.0059 0.458 0.0099 <0.003 0.0064 0.504

0.0069 <0.003 0.0053 0.0045 0.0049 0.330 0.0031 0.0046 0.357 0.0044 0.0032 0.0041 0.228
0.00022 0.00018 0.00019 0.00016 0.00019 0.133 0.00015 0.00018 0.152 0.00013 0.00016 0.00016 0.137
0.00015 0.00012 0.00015 0.00011 0.00013 0.156 0.00013 0.00013 0.136 0.00014 0.00012 0.00013 0.122
0.081 0.089 0.074 0.080 0.081 0.078 0.067 0.078 0.105 0.062 0.069 0.070 0.098

<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0 <0.00002 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0

0.000035 0.000029 0.000029 0.000028 0.000030 0.105 0.000021 0.000028 0.169 0.000019 0.000026 0.000025 0.174
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 0.00011 <0.0001 0.00010 0.044
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 0.00010 0
<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 <0.0005 <0.0002 0.00044 0.305

0.013 <0.01 <0.01 <0.01 0.011 0.140 <0.01 0.011 0.127 <0.01 <0.01 0.010 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0

0.015 0.017 0.015 0.014 0.015 0.098 0.011 0.014 0.147 0.010 0.014 0.013 0.156
0.0032 0.0016 0.00085 0.0016 0.0018 0.547 0.00022 0.0015 0.747 0.00078 0.0032 0.0013 0.867

<0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0 <0.000005 <0.000005 0.0000050 0
0.0012 0.0010 0.0012 0.0010 0.0011 0.093 0.00100 0.0011 0.097 0.00085 0.0010 0.0010 0.129
0.0031 0.0025 0.0021 0.0018 0.0024 0.236 0.0016 0.0022 0.265 0.0013 0.0019 0.0018 0.170
0.043 0.043 0.026 0.028 0.035 0.259 0.026 0.033 0.266 0.021 0.027 0.026 0.115

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 <0.00001 <0.00001 0.000010 0
0.13 0.14 0.12 0.11 0.12 0.120 0.10 0.12 0.133 0.081 0.095 0.100 0.134

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 <0.00001 <0.00001 0.000010 0
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 0.00010 0
<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0
0.0024 0.0021 0.0016 0.0016 0.0019 0.218 0.0014 0.0018 0.230 0.0012 0.0015 0.0015 0.101

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 <0.0005 <0.0005 0.00050 0
<0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0 <0.003 0.0015 0.0027 0.248

27.98 25.46 19.07 18.84 22.60 - 18.84 22.25 - 17.32 18.63 18.62 -
7.69 5.02 5.99 5.07 5.94 - 6.67 6.12 - 7.14 4.74 5.90 -

Q2

Apr 24  
(C.dubia and 

P.subcapitata)
May 02

Apr 24, May 2, 9, 16, 23 
(P. promelas )

May 9, 16, 23, 30 June 11 
(O. mykiss )

May 16 May 23 May 30

Apr 24, May 2, 9, 16 (H. 
azteca )

Jun 11 (1)May 09

2 of 4

(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L). The guideline is calculated based on the individual hardness value for each 
sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline 
for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 2.87 mg/L). The guideline is calculated based on the individual chloride concentration in each 
sample.
(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (6.6 to 9.0). The guideline is calculated based on the individual pH for each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.131 mg‐N/L) is based on the combination of field pH (9.0) and water temperature (7.3°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and 
high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.681 mg‐N/L) is based on the combination of field pH (9.0) and water temperature (7.3°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and 
high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L) but is capped at 
a hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L) but is 
capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing with  C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded  concentrations are higher than water quality guidelines or EVWQP benchmarks.
Shaded concentrations  are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other 

parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision  after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the 
guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
‐ = no guideline or no data.

(1) = Toxicity tests were conducted with water collected on June 6. Due to a sampling error, water chemistry data were not available for June 6. A resample, which was collected on June 11, was used to calculate the mean concentration 
in the O. mykiss  test.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines;  C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca = Hyallela 
azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;    CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of 
Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.



Table C‐5: Water Quality Screening for 2017 Chronic Toxicity Tests at GH_FR1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured

pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -

Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.7 - 2.0(b) -

Sulphate mg/L 429(b, c) - 481
Nutrients

Nitrate mg-N/L 3.0 33 9.9 - 22(i)

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) -
Total Kjeldahl Nitrogen mg-N/L - - -
Total phosphorus mg-P/L - - -
Orthophosphate mg-P/L - - -

Total Ammonia mg-N/L 0.13 - 1.9(g) 0.68 - 25(h) -
Phosphorus mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(e) - -
Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0089 - 0.010(b) 0.023 - 0.040(b) -
Iron mg/L - 1.0 -

Lead mg/L 0.012 - 0.020(b) 0.23 - 0.42(b) -
Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.6 - 2.6(b) 3.0 - 3.4(b) -
Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k) - -
Potassium mg/L - - -

Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b) -
Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.11 - 0.19(b) 0.13 - 0.34(b) -
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) -
Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00038 - 0.00046(b) 0.0013 - 0.0028(b) 0.00085 - 0.001(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit
EVWQP Benchmarks

Mean CV Mean CV

8.1 6.6 7.6 9.0(Mn) 7.8 0.128 8.0 7.9 0.111
8.2 10 9.9 7.3 8.9 0.159 8.8 8.9 0.138

9.7 9.7 10 10 9.9 0.026 7.6(Mn) 9.4 0.114
643 702 674 688 677 0.037 812 704 0.091

8.4 8.4 8.3 8.3 8.3 0.008 8.3 8.3 0.007
391 442 435 467 434 0.073 447 436 0.064

191 197 194 183 191 0.031 203 194 0.038
502 599 592 580 568 0.079 581 571 0.069
1.2 2.8 1.3 1.2 1.6 0.483 1.0 1.5 0.490

0.99 1.4 1.2 1.0 1.2 0.175 1.4 1.2 0.168
1.0 0.90 1.0 0.85 0.95 0.091 1.4 1.0 0.208

0.54 0.24 0.40 0.35 0.38 0.325 0.36 0.38 0.286
742 768 774 785 767 0.024 762 766 0.021

<0.05 <0.25 <0.25 <0.05 0.15 0.770 <0.05 0.13 0.843
1.1 1.5 1.5 1.4 1.4 0.157 1.1 1.3 0.164

0.15 0.18 0.16 0.18 0.17 0.084 0.13 0.16 0.141

186 207 216 215 206 0.068 216 208 0.062

9.4(Mn) 11(Mn) 11(Mn) 11(Mn) 10(Mn) 0.066 11(Mn) 10(Mn) 0.058

0.0072 0.0068 0.0076 0.0058 0.0069 0.113 0.0063 0.0067 0.106
0.62 0.30 0.27 0.28 0.37 0.467 0.32 0.36 0.419

- - - - - - - - -
<0.001 <0.001 <0.001 <0.001 0.0010 0 0.0012 0.0010 0.086

0.0074 <0.005 <0.005 <0.005 0.0056 0.214 0.0064 0.0058 0.191
0.0050 0.0027 <0.002 0.0020 0.0029 0.486 0.0056 0.0035 0.496

0.0070 0.0079 0.0061 0.0062 0.0068 0.123 0.0063 0.0067 0.113
0.00023 0.00017 0.00017 0.00018 0.00019 0.153 0.00016 0.00018 0.152
0.00012 0.00012 0.00011 0.00011 0.00012 0.050 <0.0001 0.00011 0.075

0.10 0.10 0.10 0.11 0.10 0.040 0.11 0.10 0.043
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
0.000019 0.000020 0.000019 0.000018 0.000019 0.029 0.000017 0.000019 0.051

86 106 99 103 98 0.089 101 99 0.078

0.00016 0.00014 0.00014 0.00017 0.00015 0.098 0.00011 0.00014 0.160
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
0.013 0.012 0.011 <0.01 0.012 0.112 0.010 0.011 0.116

<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
0.018 0.021 0.019 0.019 0.019 0.062 0.019 0.019 0.054

43 46 43 49 45 0.068 46 45 0.059

0.0023 0.0025 0.0022 0.0019 0.0022 0.114 0.0018 0.0021 0.129
0.00000050 <0.0000005 <0.0000005 <0.0000005 0.00000050 0 <0.0000005 0.00000050 0

0.0010 0.0011 0.00099 0.00098 0.0010 0.039 0.00092 0.00099 0.055

0.0028 0.0028 0.0025 0.0027 0.0027 0.049 0.0022 0.0026 0.093
1.3 1.3 1.1 1.3 1.3 0.063 1.2 1.3 0.055

0.044(Mn, E) 0.048(Mn, E) 0.048(Mn, E) 0.053(Mn, E) 0.048(Mn, E) 0.079 0.050(Mn, E) 0.049(Mn, E) 0.069

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
1.9 2.0 1.9 2.0 1.9 0.036 2.0 1.9 0.037

0.13 0.14 0.15 0.15 0.14 0.064 0.15 0.14 0.057
<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
0.0020 0.0024 0.0023 0.0024 0.0023 0.081 0.0025 0.0023 0.079

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0

<0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0

0.0017 <0.003 <0.003 <0.003 0.0027 0.243 <0.003 0.0027 0.212
0.00016 0.00015 0.00015 0.00016 0.00016 0.037 0.00016 0.00016 0.035
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

0.10 0.100 0.11 0.11 0.11 0.055 0.11 0.11 0.054
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0

0.000019 0.000020 0.000021 0.000020 0.000020 0.052 0.000017 0.000019 0.085
<0.0001 0.00011 0.00011 0.00011 0.00011 0.047 0.00011 0.00011 0.041
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
<0.0002 <0.0005 <0.0005 <0.0005 0.00043 0.353 <0.0005 0.00044 0.305
<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0

<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
0.019 0.019 0.018 0.020 0.019 0.049 0.019 0.019 0.044

0.0017 0.0013 0.00046 0.00056 0.0010 0.594 0.0012 0.0010 0.504
<0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0

0.00094 0.0010 0.00098 0.00094 0.00097 0.044 0.00095 0.00097 0.040
0.0025 0.0025 0.0024 0.0027 0.0025 0.045 0.0022 0.0025 0.066
0.047 0.049 0.053 0.056 0.051 0.085 0.053 0.052 0.074

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
0.13 0.14 0.14 0.15 0.14 0.067 0.15 0.14 0.059

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
0.00011 <0.0001 <0.0001 <0.0001 0.00010 0.049 <0.0001 0.00010 0.044
<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
0.0019 0.0023 0.0023 0.0026 0.0023 0.135 0.0025 0.0023 0.121

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
<0.001 <0.003 <0.003 <0.003 0.0025 0.400 <0.003 0.0026 0.344

27.54 30.16 30.15 32.67 29.80 - 30.99 30.27 -
5.19 5.50 5.49 5.75 5.43 - 5.43 5.45 -

Q3

Aug 08 Aug 15 Aug 22
Jul 25

(C.dubia and 
P.subcapitata)

Aug 01

Jul 25, Aug 1, 8, 15 
(H. azteca )

Jul 25, Aug 1, 8, 15, 22
(P.promelas )
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(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L). The guideline is calculated based on the individual hardness value for each 
sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline 
for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 2.87 mg/L). The guideline is calculated based on the individual chloride concentration in each 
sample.
(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (6.6 to 9.0). The guideline is calculated based on the individual pH for each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.131 mg‐N/L) is based on the combination of field pH (9.0) and water temperature (7.3°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and 
high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.681 mg‐N/L) is based on the combination of field pH (9.0) and water temperature (7.3°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and 
high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L) but is capped at 
a hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L) but is 
capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing with  C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded  concentrations are higher than water quality guidelines or EVWQP benchmarks.
Shaded concentrations  are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other 

parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision  after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the 
guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
‐ = no guideline or no data.

(1) = Toxicity tests were conducted with water collected on June 6. Due to a sampling error, water chemistry data were not available for June 6. A resample, which was collected on June 11, was used to calculate the mean concentration 
in the O. mykiss  test.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines;  C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca = Hyallela 
azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;    CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of 
Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.



Table C‐5: Water Quality Screening for 2017 Chronic Toxicity Tests at GH_FR1

Guidelines for the protection of:

Aquatic Life

30-day mean
(BC MOE)

Maximum
(BC MOE)

Field Measured

pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -

Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total alkalinity, as CaCO3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.7 - 2.0(b) -

Sulphate mg/L 429(b, c) - 481
Nutrients

Nitrate mg-N/L 3.0 33 9.9 - 22(i)

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) -
Total Kjeldahl Nitrogen mg-N/L - - -
Total phosphorus mg-P/L - - -
Orthophosphate mg-P/L - - -

Total Ammonia mg-N/L 0.13 - 1.9(g) 0.68 - 25(h) -
Phosphorus mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -
Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(e) - -
Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0089 - 0.010(b) 0.023 - 0.040(b) -
Iron mg/L - 1.0 -

Lead mg/L 0.012 - 0.020(b) 0.23 - 0.42(b) -
Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.6 - 2.6(b) 3.0 - 3.4(b) -
Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k) - -
Potassium mg/L - - -

Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b) -
Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.11 - 0.19(b) 0.13 - 0.34(b) -
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) -
Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00038 - 0.00046(b) 0.0013 - 0.0028(b) 0.00085 - 0.001(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit
EVWQP Benchmarks

Mean CV Mean CV

8.4 8.5 8.2 8.2 8.3 0.017 8.2 8.3 0.016
4.3 4.2 6.6 2.8 4.5 0.352 1.1 3.8 0.535

11 11 9.9 12 11 0.073 11 11 0.066
737 852 280 893 691 0.408 787 710 0.349

8.2 8.3 8.4 8.5 8.4 0.017 8.4 8.4 0.015
476 580 487 478 505 0.099 465 497 0.094

160 151 201 197 177 0.143 197 181 0.131
586 736 721 697 685 0.099 621 672 0.097
1.1 1.2 1.9 <1.0 1.3 0.314 36 8.3 1.887
1.9 1.4 0.99 1.7 1.5 0.261 0.69 1.3 0.367
1.6 1.0 1.3 1.1 1.2 0.215 0.65 1.1 0.312
0.77 0.96 0.87 0.60 0.80 0.193 43 9.3 2.044
749 868 820 884 830 0.073 808 826 0.065

<0.05 <0.05 <0.05 0.050 0.050 0 0.051 0.050 0.009
1.2 1.3 1.3 1.3 1.3 0.040 1.4 1.3 0.043

0.13 0.13 0.15 0.13 0.13 0.063 0.12 0.13 0.078

232 313 271 280 274 0.122 239 267 0.123

10(Mn) 9.8(Mn) 9.9(Mn) 9.9(Mn) 10(Mn) 0.032 11(Mn) 10(Mn) 0.038

0.0057 0.0063 0.0049 0.0052 0.0055 0.111 0.0059 0.0056 0.099
0.53 0.54 0.35 0.31 0.43 0.272 0.078 0.36 0.522

0.0020 - - - 0.0020 - - 0.0020 -
<0.001 <0.001 <0.001 <0.001 0.0010 0 <0.001 0.0010 0

0.0067 <0.005 0.011 0.0061 0.0073 0.387 <0.005 0.0068 0.388
- 0.0026 <0.002 0.0021 0.0022 0.144 0.0027 0.0024 0.149

<0.003 0.0069 0.0075 <0.003 0.0051 0.478 0.0072 0.0055 0.419
0.00015 0.00026 0.00019 0.00021 0.00020 0.226 0.00014 0.00019 0.255
<0.0001 0.00017 0.00011 0.00014 0.00013 0.243 <0.0001 0.00012 0.246

0.11 0.11 0.11 0.10 0.11 0.041 0.11 0.11 0.039
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
0.000019 0.000019 0.000020 0.000019 0.000019 0.029 0.000021 0.000020 0.048

102 115 106 104 107 0.054 104 106 0.048

0.00015 0.00019 0.00014 0.00012 0.00015 0.196 0.00014 0.00015 0.175
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
<0.01 0.013 0.014 <0.01 0.012 0.175 0.016 0.013 0.207

<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
0.018 0.017 0.016 0.015 0.017 0.067 0.019 0.017 0.078

51 74 56 58 60 0.168 49 57 0.175

0.0014 0.0020 0.0019 0.0022 0.0019 0.176 0.0023 0.0020 0.175
<0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000050 0 0.0000034 0.0000011 1.205

0.00092 0.0011 0.00100 0.0014 0.0011 0.189 0.0011 0.0011 0.166

0.0018 0.0048 0.0031 0.0029 0.0031 0.383 0.0015 0.0028 0.453
1.2 1.6 1.3 1.4 1.4 0.103 1.2 1.3 0.104

0.057(Mn, E) 0.075(Mn, E) 0.063(Mn, E) 0.064(Mn, E) 0.065(Mn, E) 0.114 0.055(Mn, E) 0.063(Mn, E) 0.123

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
2.3 2.4 2.3 2.1 2.3 0.043 2.2 2.2 0.041
0.15 0.16 0.16 0.16 0.16 0.026 0.16 0.16 0.023

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
0.0025 0.0033 0.0032 0.0030 0.0030 0.127 0.0024 0.0029 0.145

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0

<0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0

<0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0
0.00015 0.00022 0.00017 0.00017 0.00018 0.168 0.00013 0.00017 0.199
<0.0001 0.00011 <0.0001 <0.0001 0.00010 0.049 <0.0001 0.00010 0.044

0.11 0.12 0.11 0.10 0.11 0.051 0.12 0.11 0.065
<0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0

0.000015 0.000016 0.000016 0.000019 0.000017 0.112 0.000016 0.000017 0.101
<0.0001 0.00012 <0.0001 0.00017 0.00012 0.270 0.00011 0.00012 0.243
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0

<0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
0.018 0.017 0.017 0.015 0.017 0.075 0.018 0.017 0.070

- 0.0013 0.00095 0.0023 0.0015 0.465 0.0018 0.0016 0.373
<0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0

0.00089 0.0011 0.00097 0.0013 0.0011 0.175 0.0012 0.0011 0.152
0.0017 0.0043 0.0028 0.0027 0.0029 0.369 0.0016 0.0026 0.413
0.067 0.076 0.064 0.063 0.067 0.088 0.056 0.065 0.111

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
0.16 0.16 0.15 0.15 0.16 0.038 0.19 0.16 0.093

<0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
<0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
<0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
0.0027 0.0033 0.0031 0.0029 0.0030 0.094 0.0025 0.0029 0.119

<0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
<0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0

34.13 44.04 37.50 37.94 38.56 - 33.70 37.52 -
5.69 7.56 6.38 6.38 6.51 - 5.87 6.37 -

Q4

Oct 10 Oct 17 Oct 24
Oct 02

(C.dubia and 
P.subcapitata)

Oct 2, 10, 17, 24, 31
(P.promelas and O.mykiss)

Oct 31

Oct 2, 10, 17, 24
(H. azteca )
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(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L). The guideline is calculated based on the individual hardness value for each 
sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline 
for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 2.87 mg/L). The guideline is calculated based on the individual chloride concentration in each 
sample.
(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (6.6 to 9.0). The guideline is calculated based on the individual pH for each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.131 mg‐N/L) is based on the combination of field pH (9.0) and water temperature (7.3°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and 
high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.681 mg‐N/L) is based on the combination of field pH (9.0) and water temperature (7.3°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and 
high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L) but is capped at 
a hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (222 to 580 mg/L) but is 
capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing with  C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the EVWQP benchmarks  guideline.
Bolded  concentrations are higher than water quality guidelines or EVWQP benchmarks.
Shaded concentrations  are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other 

parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision  after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the 
guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
‐ = no guideline or no data.

(1) = Toxicity tests were conducted with water collected on June 6. Due to a sampling error, water chemistry data were not available for June 6. A resample, which was collected on June 11, was used to calculate the mean concentration 
in the O. mykiss  test.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines;  C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca = Hyallela 
azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;    CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of 
Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.



Table C‐6: Water Quality Screening for 2017 Chronic Toxicity Tests at GH_ERC

Guidelines for the protection of: Q1

Aquatic Life
30-day mean

(BC MOE)
Maximum
(BC MOE)

Mean CV

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - - 8.1 8.1 8.2 8.2 8.2 8.3 8.2 0.008
Temperature °C - - - - 4.5 4.5 4.0 6.7 6.8 6.9 5.8 0.244
Dissolved oxygen mg/L 8.0 5.0 - - 11 10 12 11 9.9 9.7 10 0.074
Conductivity µS/cm - - - - 298 284 275 257 245 244 261 0.069
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.4 8.4 8.3 8.4 8.4 8.3 8.4 0.006
Hardness, as CaCO3 mg/L - - - 190 187 199 191 155 150 145 168 0.149

Total alkalinity, as CaCO 3 mg/L 20(a)
- - 156 157 159 150 150 150 138 149 0.050

Total dissolved solids mg/L - - - 223 210 209 192 179 170 172 184 0.088
Total suspended solids mg/L - - - <1.0 6.8 34 25 106 225 129 104 0.784
Total organic carbon mg/L - - - <0.5 1.1 3.3 2.5 4.9 7.9 3.7 4.4 0.478
Dissolved organic carbon mg/L - - - <0.5 0.79 1.9 1.7 1.8 1.7 2.0 1.8 0.079
Turbidity NTU - - - 0.13 2.5 18 10 48 122 75 55 0.833
Conductivity µS/cm - - - 354 368 333 325 291 283 278 302 0.084
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.050 0
Chloride mg/L 150 600 - 0.38 0.50 0.81 0.63 0.43 0.40 <0.5 0.55 0.304

Fluoride mg/L - 1.5 - 1.6(b) - 0.14 0.16 0.14 0.15 0.13 0.14 0.13 0.14 0.054

Sulphate mg/L 309 - 429(b, c) - 481 38 36 30 26 21 18 19 23 0.210
Nutrients

Nitrate mg-N/L 3.0 33 6.5 - 8.9(i) 0.45 0.50 0.56 0.45 0.31 0.28 0.30 0.38 0.319

Nitrite mg-N/L 0.020(d) 0.060(d) - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0010 0
Total Kjeldahl Nitrogen mg-N/L - - - <0.05 0.074 0.21 0.13 0.27 0.53 0.30 0.29 0.515
Total phosphorus mg-P/L - - - - - - - - - - - -
Orthophosphate mg-P/L - - - 0.0010 <0.001 0.0010 0.0015 0.0016 0.0029 0.0019 0.0018 0.396

Total Ammonia mg-N/L 0.48 - 1.6(g) 2.5 - 8.3(h) - <0.005 <0.005 <0.005 <0.005 <0.005 0.0053 0.0056 0.0052 0.052
Phosphorus mg-P/L - - - <0.002 0.010 0.033 0.017 0.14 0.29 0.15 0.13 0.875
Total Metals
Aluminum mg/L - - - 0.0065 0.12 0.44 0.34 0.96 1.8 0.85 0.87 0.641
Antimony mg/L 0.0090 - - <0.0001 <0.0001 0.00015 <0.0001 0.00012 0.00015 0.00011 0.00013 0.183
Arsenic mg/L - 0.0050 - <0.0001 0.00017 0.00042 0.00034 0.00076 0.0015 0.00082 0.00078 0.612
Barium mg/L 1.0 - - 0.064 0.063 0.058 0.055 0.060 0.080 0.057 0.062 0.161

Beryllium mg/L 0.00013 - - <0.00002 <0.00002 0.000035 0.000034 0.000072 0.00014(Mn) 0.000081 0.000072 0.595
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Boron mg/L - 1.2 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Cadmium mg/L - - - 0.0000071 0.000019 0.000054 0.000041 0.00015 0.00030 0.00015 0.00014 0.745
Calcium mg/L - - - 56 56 56 49 60 65 52 56 0.113

Chromium mg/L 0.0010(e)
- - 0.00027 0.00050 0.0012(Mn) 0.0010(Mn) 0.0031(Mn) 0.0042(Mn) 0.0022(Mn) 0.0023(Mn) 0.571

Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 0.00027 0.00017 0.00061 0.0013 0.00059 0.00058 0.744

Copper mg/L 0.0054 - 0.0084(b) 0.015 - 0.022(b) - <0.0005 <0.0005 0.00087 0.00071 0.0018 0.0032 0.0016 0.0016 0.606

Iron mg/L - 1.0 - <0.01 0.13 0.56 0.38 1.4(Mx) 2.8(Mx) 1.4(Mx) 1.3(Mx) 0.737

Lead mg/L 0.0079 - 0.012(b) 0.12 - 0.21(b)
- <0.00005 0.000080 0.00040 0.00022 0.021(Mn) 0.0019 0.00091 0.0049 1.843

Lithium mg/L - - - 0.0035 0.0032 0.0037 0.0032 0.0041 0.0046 0.0034 0.0038 0.148
Magnesium mg/L - - - 14 15 14 14 14 15 12 14 0.082

Manganese mg/L 1.2 - 1.5(b) 2.0 - 2.9(b) - 0.00032 0.0062 0.029 0.018 0.085 0.19 0.080 0.081 0.854

Mercury mg/L 0.000010 - - <0.0000005 0.00000073 0.0000027 0.0000019 0.0000062 0.000010(Mn) 0.0000055 0.0000053 0.627
Molybdenum mg/L 1.0 2.0 - 0.00099 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.021

Nickel mg/L 0.005(k)
- - <0.0005 <0.0005 0.0015 0.0011 0.0027 0.0053(Mn) 0.0028 0.0027 0.609

Potassium mg/L - - - 0.40 0.45 0.66 0.60 0.79 1.1 0.82 0.79 0.243

Selenium mg/L 0.0020 - 0.019 0.0017 0.0023(Mn) 0.0026(Mn) 0.0020(Mn) 0.0016 0.0014 0.0015 0.0018 0.269

Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 0.000014 <0.00001 0.000020 0.000040 0.000026 0.000022 0.534
Sodium mg/L - - - 1.0 1.1 1.2 1.1 0.84 0.75 0.68 0.90 0.231
Strontium mg/L - - - 0.22 0.23 0.23 0.21 0.22 0.20 0.19 0.21 0.064
Thallium mg/L 0.00080 - - <0.00001 <0.00001 0.000025 0.000010 0.000047 0.000086 0.000046 0.000043 0.670
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 0.014 <0.01 0.011 0.166
Uranium mg/L 0.0085 - - 0.00083 0.00098 0.00094 0.00094 0.00092 0.0011 0.00081 0.00093 0.096
Vanadium mg/L - - - <0.0005 0.00070 0.0021 0.0017 0.0041 0.0076 0.0043 0.0039 0.588

Zinc mg/L 0.041 - 0.098(b) 0.066 - 0.12(b) - <0.003 <0.003 0.0057 0.0040 0.012 0.023 0.012 0.011 0.663
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) - <0.003 <0.003 0.0041 <0.003 0.0056 0.0076 0.0047 0.0050 0.347
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Arsenic mg/L - - - <0.0001 <0.0001 0.00012 0.00011 0.00012 0.00014 0.00012 0.00012 0.090
Barium mg/L - - - 0.062 0.057 0.053 0.054 0.050 0.046 0.042 0.049 0.103
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0

Cadmium mg/L 0.00026 - 0.00037(b) 0.00080 - 0.0013(b) 0.00059 - 0.00077(j) <0.000005 0.0000089 0.000012 0.000010 0.000010 0.000010 0.000012 0.000011 0.086
Chromium mg/L - - - 0.00026 0.00023 0.00019 0.00021 0.00020 0.00024 0.00019 0.00021 0.101
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Copper mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002 0.00044 0.305
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Lithium mg/L - - - 0.0031 0.0029 0.0034 0.0028 0.0019 0.0020 0.0020 0.0024 0.272
Manganese mg/L - - - 0.00012 0.00083 0.00026 0.00072 0.00086 0.0013 0.0025 0.0011 0.747
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0
Molybdenum mg/L - - - 0.00099 0.00097 0.00096 0.00100 0.00088 0.00093 0.00093 0.00094 0.046
Nickel mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Selenium mg/L - - - 0.0018 0.0024 0.0027 0.0020 0.0014 0.0013 0.0015 0.0018 0.325
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Strontium mg/L - - - 0.21 0.22 0.21 0.21 0.18 0.18 0.18 0.19 0.097
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Uranium mg/L - - - 0.00085 0.00094 0.00084 0.00094 0.00071 0.00071 0.00064 0.00077 0.156
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Zinc mg/L - - - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.001 0.0026 0.344
∑ Toxic Units
WQGs mg/L 2.25 2.99 5.04 4.00 10.98 13.66 7.78 8.17 -
WQGs/EVWQP Benchmarks mg/L 1.37 1.83 3.72 2.98 10.15 12.95 7.01 7.23 -

(a) = guideline is a minimum value, unless the background concentration or value is lower.

(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.8 to 8.4). The guideline is calculated based on the individual pH for each sample

(k) = Value is based on site‐specific toxicity testing with C. dubia and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
Bolded  concentrations are higher than water quality guidelines.
Shaded concentrations

‐ = no guideline or no data.

Feb 21  
(C. dubia and 
P.subcapitata )

Apr 24  
(C.dubia and 

P.subcapitata)
May 09

Parameter Unit
EVWQP Benchmarks

Q2

May 23 May 30May 16

May 9, 16, 23, 30 June 11 
(O. mykiss )

Jun 11 (1)

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (134 to 211 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very 
hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.25 to 0.84 mg/L). The guideline is calculated based on the individual chloride concentration in 
each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.475 mg‐N/L) is based on the combination of field pH (8.4) and water temperature (5.7°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low 
and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.47 mg‐N/L) is based on the combination of field pH (8.4) and water temperature (5.7°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low 
and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca = Hyallela azteca; P. 
promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of Nitrogen per litre; 
mg=P/L = milligrams of Phosphorus per litre.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (134 to 211 mg/L). The guideline is calculated 
based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.   The guideline range shown is based on the hardness range observed in the dataset (134 to 211 mg/L). The guideline is 
calculated based on the individual hardness value for each sample.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines 
and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

(1) = Toxicity tests were conducted with water collected on June 6. Due to a sampling error, water chemistry data were not available for June 6. A resample, which was collected on June 11, was used to calculate the mean concentration in the O. 
mykiss  test.
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Table C‐6: Water Quality Screening for 2017 Chronic Toxicity Tests at GH_ERC

Guidelines for the protection of:

Aquatic Life
30-day mean

(BC MOE)
Maximum
(BC MOE)

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 -
Temperature °C - - -
Dissolved oxygen mg/L 8.0 5.0 -
Conductivity µS/cm - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 -
Hardness, as CaCO3 mg/L - - -

Total alkalinity, as CaCO 3 mg/L 20(a)
- -

Total dissolved solids mg/L - - -
Total suspended solids mg/L - - -
Total organic carbon mg/L - - -
Dissolved organic carbon mg/L - - -
Turbidity NTU - - -
Conductivity µS/cm - - -
Major Ions
Bromide mg/L - - -
Chloride mg/L 150 600 -

Fluoride mg/L - 1.5 - 1.6(b) -

Sulphate mg/L 309 - 429(b, c) - 481
Nutrients

Nitrate mg-N/L 3.0 33 6.5 - 8.9(i)

Nitrite mg-N/L 0.020(d) 0.060(d) -
Total Kjeldahl Nitrogen mg-N/L - - -
Total phosphorus mg-P/L - - -
Orthophosphate mg-P/L - - -

Total Ammonia mg-N/L 0.48 - 1.6(g) 2.5 - 8.3(h) -
Phosphorus mg-P/L - - -
Total Metals
Aluminum mg/L - - -
Antimony mg/L 0.0090 - -
Arsenic mg/L - 0.0050 -
Barium mg/L 1.0 - -

Beryllium mg/L 0.00013 - -
Bismuth mg/L - - -
Boron mg/L - 1.2 -
Cadmium mg/L - - -
Calcium mg/L - - -

Chromium mg/L 0.0010(e)
- -

Cobalt mg/L 0.0040 0.11 -

Copper mg/L 0.0054 - 0.0084(b) 0.015 - 0.022(b) -

Iron mg/L - 1.0 -

Lead mg/L 0.0079 - 0.012(b) 0.12 - 0.21(b)
-

Lithium mg/L - - -
Magnesium mg/L - - -

Manganese mg/L 1.2 - 1.5(b) 2.0 - 2.9(b) -

Mercury mg/L 0.000010 - -
Molybdenum mg/L 1.0 2.0 -

Nickel mg/L 0.005(k)
- -

Potassium mg/L - - -

Selenium mg/L 0.0020 - 0.019

Silver mg/L 0.0015(b) 0.0030(b) -
Sodium mg/L - - -
Strontium mg/L - - -
Thallium mg/L 0.00080 - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L 0.0085 - -
Vanadium mg/L - - -

Zinc mg/L 0.041 - 0.098(b) 0.066 - 0.12(b) -
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) -
Antimony mg/L - - -
Arsenic mg/L - - -
Barium mg/L - - -
Beryllium mg/L - - -
Bismuth mg/L - - -
Boron mg/L - - -

Cadmium mg/L 0.00026 - 0.00037(b) 0.00080 - 0.0013(b) 0.00059 - 0.00077(j)

Chromium mg/L - - -
Cobalt mg/L - - -
Copper mg/L - - -
Iron mg/L - 0.35 -
Lead mg/L - - -
Lithium mg/L - - -
Manganese mg/L - - -
Mercury mg/L - - -
Molybdenum mg/L - - -
Nickel mg/L - - -
Selenium mg/L - - -
Silver mg/L - - -
Strontium mg/L - - -
Thallium mg/L - - -
Tin mg/L - - -
Titanium mg/L - - -
Uranium mg/L - - -
Vanadium mg/L - - -
Zinc mg/L - - -
∑ Toxic Units
WQGs mg/L
WQGs/EVWQP Benchmarks mg/L

Parameter Unit
EVWQP Benchmarks

Q3

Mean CV

7.8 8.1 8.1 8.4 - 8.1 8.2 0.017
9.5 6.6 6.5 4.9 - 4.6 5.7 0.185
9.2 9.0 10 11 - 11 10 0.084
254 284 278 797 - 289 412 0.623

8.4 8.4 8.4 8.4 8.4 8.4 8.4 0.004
149 174 175 156 162 168 167 0.048

140 145 148 155 143 150 148 0.031

160 193 183 204 234 196 202 0.096
4.0 <1.0 <1.0 1.3 <2.0 <1.0 1.3 0.344

0.83 0.96 1.0 <0.5 0.60 <0.5 0.72 0.358
0.89 1.1 <0.5 0.61 0.71 <0.5 0.68 0.363
1.7 0.56 0.80 0.45 0.55 0.41 0.55 0.274
295 303 304 284 305 303 300 0.030

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.050 0
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.50 0

0.14 0.12 0.13 0.14 0.12 0.12 0.13 0.081

21 23 23 23 24 24 24 0.024

0.19 0.25 0.23 0.24 0.28 0.24 0.25 0.072

<0.001 0.0022 <0.001 <0.001 0.0012 <0.001 0.0013 0.407
0.076 <0.05 0.068 <0.05 0.10 0.060 0.066 0.336

- 0.0038 - - - - 0.0038 -
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0010 0

0.0063 <0.005 <0.005 0.0096 0.018 <0.005 0.0085 0.654
0.0086 - <0.002 <0.002 <0.002 0.0018 0.0020 0.051

0.042 0.0045 0.0047 0.0041 0.0038 0.0050 0.0044 0.108
0.00016 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
0.00015 <0.0001 0.00013 0.00012 0.00012 0.00010 0.00011 0.118

0.048 0.054 0.059 0.058 0.051 0.054 0.055 0.058

<0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
0.000013 0.0000075 0.0000069 0.0000080 0.0000055 0.0000070 0.0000070 0.134

42 48 48 46 45 49 47 0.034

0.00029 0.00025 0.00030 0.00028 0.00036 0.00027 0.00029 0.144
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0

0.061 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0

<0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000074 0.000055 0.196
0.0024 0.0025 0.0028 0.0026 0.0020 0.0029 0.0026 0.137

11 12 13 12 12 12 12 0.044

0.0040 0.0011 0.00098 0.00093 0.0010 0.00087 0.00097 0.080

0.00000070 <0.0000005 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000050 0
0.0010 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.011

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
0.42 0.39 0.43 0.39 0.40 0.40 0.40 0.040

0.0012 0.0012 0.0011 0.0012 0.0012 0.0012 0.0012 0.040

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
0.72 0.84 0.89 0.89 0.79 0.83 0.85 0.048
0.19 0.21 0.21 0.21 0.20 0.21 0.21 0.013

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
<0.0001 <0.0001 0.00015 <0.0001 <0.0001 <0.0001 0.00011 0.203

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
0.00064 0.00079 0.00079 0.00086 0.00085 0.00079 0.00081 0.042
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0

<0.003 <0.003 0.0036 <0.003 <0.003 <0.003 0.0031 0.086

0.0031 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
0.00011 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0

0.047 0.056 0.061 0.056 0.052 0.061 0.057 0.070
<0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
<0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0

0.0000073 0.0000058 0.0000079 0.0000059 0.0000054 0.0000064 0.0000063 0.155
0.00015 0.00022 0.00021 0.00022 0.00023 0.00022 0.00022 0.032
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
<0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
<0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0

0.0025 0.0027 0.0028 0.0026 0.0022 0.0030 0.0027 0.112
0.0011 0.00044 0.00058 <0.0001 <0.0001 0.00046 0.00034 0.661

<0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0
0.00099 0.0011 0.0010 0.00097 0.0010 0.0011 0.0010 0.058
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
0.0013 0.0014 0.0012 0.0012 0.0012 0.0012 0.0012 0.082

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
0.19 0.21 0.20 0.19 0.20 0.25 0.21 0.117

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
0.00058 0.00087 0.00078 0.00081 0.00083 0.00085 0.00083 0.040
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
<0.001 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0

2.00 1.93 1.92 1.98 - 1.94 1.97 -
1.41 1.32 1.33 1.36 - 1.30 1.35 -

Q4

Oct 02
(C.dubia and 

P.subcapitata)
Oct 10 Oct 17 Oct 24

Oct 2, 10, 17, 24, 31
(O.mykiss )

Jul 25
(C.dubia and 

P.subcapitata)
Oct 31
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(a) = guideline is a minimum value, unless the background concentration or value is lower.

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (134 to 211 mg/L). The guideline is calculated based on the individual hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very 
hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.25 to 0.84 mg/L). The guideline is calculated based on the individual chloride concentration in 
each sample.
(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.8 to 8.4). The guideline is calculated based on the individual pH for each sample

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.475 mg‐N/L) is based on the combination of field pH (8.4) and water temperature (5.7°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low 
and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.47 mg‐N/L) is based on the combination of field pH (8.4) and water temperature (5.7°C). Guidelines 
calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low 
and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (134 to 211 mg/L). The guideline is calculated 
based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.   The guideline range shown is based on the hardness range observed in the dataset (134 to 211 mg/L). The guideline is 
calculated based on the individual hardness value for each sample.
(k) = Value is based on site‐specific toxicity testing with C. dubia and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
Bolded  concentrations are higher than water quality guidelines.
Shaded concentrations

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines 
and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
‐ = no guideline or no data.

(1) = Toxicity tests were conducted with water collected on June 6. Due to a sampling error, water chemistry data were not available for June 6. A resample, which was collected on June 11, was used to calculate the mean concentration in the O. 
mykiss  test.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. azteca = Hyallela azteca; P. 
promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of Nitrogen per litre; 
mg=P/L = milligrams of Phosphorus per litre.



Table C‐7: Water Quality Screening for 2017 Chronic Toxicity Tests at EV_MC2

Guidelines for the protection of: Q1 Q3

Aquatic Life
30-day mean

(BC MOE)
Maximum
(BC MOE)

Mean CV Mean CV

Field Measured

pH - 6.5 - 9.0 6.5 - 9.0 - 5.6(Mn, Mx) 8.3 7.9 7.9 7.9 8.0 7.8 7.9 0.013 8.3 8.0 7.8 7.9 8.1 8.1 8.0 0.013
Temperature °C - - - 0.72 4.4 3.3 3.4 3.7 6.6 4.1 4.2 0.324 13 6.0 4.7 6.9 3.8 1.5 4.6 0.456
Dissolved oxygen mg/L 8.0 5.0 - 11 11 11 11 11 10 11 11 0.037 9.6 10 11 9.9 11 11 11 0.066
Conductivity µS/cm - - - 658 388 306 333 232 225 - 274 0.196 - - - - - - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.1 8.3 8.0 8.1 8.3 8.1 8.1 0.015 8.4 8.3 8.4 7.9 8.3 8.2 8.2 0.021
Specific conductivity µS/cm - - - - - - - - - 266 266 - 550 644 646 731 591 596 642 0.088
Hardness, as CaCO3 mg/L - - - 334 199 170 178 112 119 132 142 0.211 350 262 303 431 297 276 314 0.215

Total alkalinity, as CaCO3 mg/L 20(a)
- - 176 143 121 118 99 94 95 105 0.123 167 137 193 205 168 172 175 0.149

Total dissolved solids mg/L - - - 429 222 198 220 153 160 157 178 0.168 362 420 394 544 352 354 413 0.191
Total suspended solids mg/L - - - <1.0 20 36 14 126 124 31 66 0.817 1.7 1.6 1.2 <1.0 1.7 <1.0 1.3 0.255
Total organic carbon mg/L - - - 0.73 3.3 5.4 - 6.7 5.8 2.7 5.1 0.336 1.7 0.90 <0.5 1.1 1.6 0.91 0.99 0.384
Dissolved organic carbon mg/L - - - 0.80 2.9 3.5 2.9 2.8 2.7 2.6 2.9 0.117 1.3 1.0 <0.5 1.0 1.3 0.81 0.93 0.327
Turbidity NTU - - - 0.70 11 22 8.6 64 80 17 38 0.827 0.45 1.2 0.19 0.25 0.44 0.29 0.47 0.878
Conductivity µS/cm - - - 615 402 309 339 241 238 258 277 0.162 531 565 552 756 511 555 588 0.164
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.050 0 <0.05 <0.05 <0.05 <0.25 <0.05 <0.05 0.090 0.994
Chloride mg/L 150 600 - 7.1 4.3 2.9 2.9 1.2 1.1 1.8 2.0 0.447 4.9 6.1 4.6 14 5.3 5.4 7.1 0.568

Fluoride mg/L - 1.4 - 1.9(b) - 0.15 0.099 0.11 0.12 0.10 0.099 0.11 0.11 0.076 0.16 0.12 0.15 0.15 0.15 0.14 0.14 0.097

Sulphate mg/L 309 - 429(b, c) - 481 148 68 45 55 30 29 38 40 0.279 116 133 125 194 110 120 136 0.244
Nutrients

Nitrate mg-N/L 3.0 33 5.0 - 19(i) 3.5(Mn) 1.1 0.74 1.2 0.52 0.56 0.75 0.76 0.377 2.2 2.7 2.1 4.9(Mn) 2.0 2.2 2.8 0.444

Nitrite mg-N/L 0.020 - 0.20(d) 0.060 - 0.60(d) - <0.001 0.0011 0.0015 <0.001 <0.001 <0.001 <0.001 0.0011 0.203 0.0032 0.0017 <0.001 <0.005 <0.001 <0.001 0.0019 0.895
Total Kjeldahl Nitrogen mg-N/L - - - 0.11 0.31 0.27 - 0.26 0.41 0.17 0.27 0.368 0.29 <0.2 0.19 0.24 0.20 0.16 0.20 0.142
Orthophosphate mg-P/L - - - 0.0044 0.0041 0.013 0.014 0.016 0.017 0.014 0.015 0.114 <0.001 0.0014 <0.001 0.0011 0.0022 0.0014 0.0014 0.332

Total Ammonia mg-N/L 0.57 - 2.1(g) 2.9 - 28(h) - 0.0075 0.024 0.0082 <0.005 0.0056 <0.005 <0.005 0.0058 0.241 0.0082 0.025 <0.005 <0.005 <0.005 0.0050 0.0091 1.005
Phosphorus mg-P/L - - - 0.0056 0.033 0.051 0.026 0.20 0.22 0.060 0.11 0.814 0.0032 0.0029 <0.002 0.0029 0.0049 <0.002 0.0029 0.403
Total Metals
Aluminum mg/L - - - 0.022 0.11 0.91 0.33 1.7 1.5 0.51 1.00 0.613 0.0083 0.011 <0.003 0.0081 0.016 0.0051 0.0086 0.580
Antimony mg/L 0.0090 - - 0.00022 0.00012 0.00014 0.00015 0.00025 0.00019 0.00016 0.00018 0.249 0.00020 0.00012 0.00012 0.00012 0.00014 0.00010 0.00012 0.118
Arsenic mg/L - 0.0050 - 0.00017 0.00029 0.00048 0.00031 0.0011 0.0011 0.00050 0.00070 0.538 0.00018 0.00018 0.00020 0.00015 0.00020 0.00017 0.00018 0.118
Barium mg/L 1.0 - - 0.12 0.091 0.078 0.071 0.088 0.085 0.061 0.077 0.140 0.098 0.12 0.11 0.10 0.11 0.11 0.11 0.059
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 0.000042 <0.00002 0.00011 0.00012 0.000034 0.000065 0.706 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Boron mg/L - 1.2 - 0.012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 0.012 0.014 0.012 0.017 0.012 0.012 0.013 0.163
Cadmium mg/L - - - 0.000035 0.000063 0.000100 0.000060 0.00026 0.00028 0.000085 0.00016 0.666 0.000039 0.000034 0.000027 0.000056 0.000029 0.000029 0.000035 0.347
Calcium mg/L - - - 84 48 45 44 34 35 34 38 0.144 78 87 73 105 71 70 81 0.185

Chromium mg/L 0.0010(e) - - 0.00023 0.00025 0.0014(Mn) 0.00064 0.0026(Mn) 0.0026(Mn) 0.00086 0.0016(Mn) 0.586 0.00015 0.00019 0.00015 0.00014 0.00013 0.00015 0.00015 0.150
Cobalt mg/L 0.0040 0.11 - <0.0001 0.00025 0.00046 0.00022 0.0012 0.0012 0.00038 0.00069 0.682 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0

Copper mg/L 0.0045 - 0.010(b) 0.013 - 0.040(b) - <0.0005 0.00074 0.0014 0.00073 0.0027 0.0030 0.00097 0.0018 0.588 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0

Iron mg/L - 1.0 - 0.029 0.15 0.73 0.30 2.1(Mx) 2.2(Mx) 0.60 1.2(Mx) 0.750 0.012 0.016 <0.01 0.015 0.029 0.011 0.016 0.469

Lead mg/L 0.0070 - 0.020(b) 0.094 - 0.42(b) - <0.00005 0.00016 0.00046 0.00020 0.0014 0.0015 0.00042 0.00080 0.764 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Lithium mg/L - - - 0.017 0.0077 0.0058 0.0067 0.0049 0.0049 0.0052 0.0055 0.139 0.015 0.016 0.013 0.024 0.013 0.012 0.016 0.323
Magnesium mg/L - - - 32 17 14 16 11 11 11 13 0.186 31 32 30 40 26 27 31 0.174

Manganese mg/L 1.1 - 2.5(b) 1.8 - 3.4(b) - 0.0020 0.0085 0.019 0.0085 0.057 0.065 0.018 0.033 0.773 0.0022 0.0020 0.0018 0.0015 0.0018 0.0015 0.0017 0.124

Mercury mg/L 0.000010 - - <0.0000005 0.0000032 0.0000052 0.0000031 0.0000097 0.0000090 0.0000037 0.0000061 0.496 0.00000080 <0.0000005 <0.0000005 <0.0000005 0.000013(Mn) 0.0000014 0.0000032 1.723
Molybdenum mg/L 1.0 2.0 - 0.0015 0.00066 0.00062 0.00078 0.00068 0.00066 0.00064 0.00067 0.092 0.0013 0.00092 0.00081 0.00073 0.00080 0.00073 0.00080 0.096

Nickel mg/L 0.005(k) - - 0.0025 0.0019 0.0025 0.0023 0.0055(Mn) 0.0055(Mn) 0.0029 0.0037 0.438 0.0021 0.00091 <0.0005 0.00056 0.00061 0.00053 0.00062 0.267
Potassium mg/L - - - 1.2 0.78 0.94 0.80 1.1 1.0 0.73 0.92 0.164 1.1 1.1 0.90 1.3 0.91 0.90 1.0 0.187

Selenium mg/L 0.0020 - 0.019 0.016(Mn) 0.0064(Mn) 0.0046(Mn) 0.0070(Mn) 0.0030(Mn) 0.0030(Mn) 0.0040(Mn) 0.0043(Mn) 0.384 0.013(Mn) 0.018(Mn) 0.015(Mn) 0.027(Mn, E) 0.014(Mn) 0.015(Mn) 0.018(Mn) 0.303

Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 0.000020 <0.00001 0.000041 0.000045 0.000012 0.000026 0.640 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Sodium mg/L - - - 5.9 3.4 2.7 2.6 1.6 1.5 1.6 2.0 0.298 4.0 4.8 4.1 7.3 4.4 4.3 5.0 0.263
Strontium mg/L - - - 0.20 0.14 0.11 0.11 0.086 0.079 0.079 0.093 0.174 0.18 0.20 0.17 0.24 0.18 0.17 0.19 0.156
Thallium mg/L 0.00080 - - <0.00001 0.000011 0.000032 0.000017 0.000073 0.000070 0.000026 0.000044 0.597 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00014 <0.0001 <0.0001 <0.0001 <0.0001 0.00011 0.166
Titanium mg/L - - - <0.01 <0.01 0.021 <0.01 0.021 0.012 <0.01 0.015 0.386 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Uranium mg/L 0.0085 - - 0.0016 0.00073 0.00057 0.00069 0.00055 0.00054 0.00048 0.00057 0.135 0.0012 0.0012 0.0012 0.0014 0.00090 0.0012 0.0012 0.141
Vanadium mg/L - - - <0.0005 0.00096 0.0037 0.0014 0.0071 0.0069 0.0023 0.0043 0.616 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0

Zinc mg/L 0.024 - 0.19(b) 0.050 - 0.29(b) - <0.003 <0.003 0.0063 0.0038 0.016 0.018 0.0054 0.0100 0.669 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0
Dissolved Metals

Aluminum mg/L 0.012 - 0.050(f) 0.034 - 0.10(f) - <0.003 0.018 0.022 0.014 0.030 0.027 0.017 0.022 0.295 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0
Antimony mg/L - - - 0.00023 0.00010 <0.0001 0.00012 <0.0001 <0.0001 0.00010 0.00010 0.086 0.00018 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Arsenic mg/L - - - 0.00012 0.00021 0.00020 0.00019 0.00022 0.00023 0.00022 0.00021 0.078 0.00017 0.00017 0.00014 0.00013 0.00017 0.00015 0.00015 0.118
Barium mg/L - - - 0.12 0.091 0.068 0.066 0.052 0.052 0.054 0.059 0.136 0.11 0.094 0.11 0.10 0.11 0.12 0.11 0.090
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Boron mg/L - - - 0.012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 0.012 0.014 0.011 0.016 0.011 <0.01 0.012 0.202

Cadmium mg/L 0.00023 - 0.00046(b) 0.00066 - 0.0026(b) 0.00048 - 0.001(j) 0.000029 0.000030 0.000027 0.000029 0.000027 0.000031 0.000031 0.000029 0.059 0.000031 <0.000005 0.000022 0.000050 0.000028 0.000025 0.000026 0.622
Chromium mg/L - - - 0.00013 <0.0001 0.00013 0.00013 0.00012 0.00014 0.00014 0.00013 0.063 <0.0001 0.00011 0.00013 <0.0001 <0.0001 0.00011 0.00011 0.111
Cobalt mg/L - - - <0.0001 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Copper mg/L - - - <0.0005 0.00031 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Iron mg/L - 0.35 - <0.01 0.021 0.020 0.013 0.035 0.034 0.017 0.024 0.424 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Lithium mg/L - - - 0.018 0.0082 0.0058 0.0070 0.0028 0.0044 0.0048 0.0050 0.317 0.016 0.016 0.013 0.024 0.013 0.011 0.015 0.339
Manganese mg/L - - - 0.00068 0.0019 0.00083 0.0013 0.0013 0.0038 0.0021 0.0018 0.634 0.0018 <0.0001 0.0014 0.00061 0.00058 0.00093 0.00073 0.675
Mercury mg/L - - - <0.0000005 0.0000012 0.0000018 0.0000014 0.0000020 0.0000017 0.0000011 0.0000016 0.203 <0.0000005 <0.000005 <0.0000005 <0.0000005 0.0000092 <0.0000005 0.0000031 1.245
Molybdenum mg/L - - - 0.0015 0.00074 0.00054 0.00076 0.00051 0.00062 0.00063 0.00061 0.157 0.0012 0.00085 0.00077 0.00072 0.00074 0.00079 0.00078 0.067
Nickel mg/L - - - 0.0021 0.0014 0.0011 0.0016 0.0012 0.0012 0.0017 0.0013 0.203 0.0019 <0.0005 <0.0005 0.00053 0.00059 <0.0005 0.00052 0.075
Selenium mg/L - - - 0.016 0.0072 0.0044 0.0071 0.0026 0.0028 0.0043 0.0042 0.421 0.012 0.019 0.017 0.028 0.014 0.015 0.018 0.296
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Strontium mg/L - - - 0.20 0.15 0.10 0.11 0.078 0.077 0.079 0.090 0.177 0.19 0.18 0.17 0.24 0.19 0.20 0.20 0.140
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Uranium mg/L - - - 0.0016 0.00078 0.00050 0.00067 0.00039 0.00043 0.00048 0.00049 0.216 0.0012 0.0010 0.0012 0.0013 0.00089 0.0011 0.0011 0.153
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Zinc mg/L - - - <0.003 0.0011 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0
∑ Toxic Units
WQGs mg/L 11.43 6.05 7.60 6.96 12.62 12.59 6.42 9.08 - 9.06 11.48 9.64 16.86 10.31 9.75 11.71 -
WQGs/EVWQP Benchmarks mg/L 3.26 2.89 5.29 3.45 11.11 11.07 4.40 6.92 - 2.58 2.71 2.33 3.29 3.47 2.43 2.86 -

(a) = guideline is a minimum value, unless the background concentration or value is lower.

(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (5.6 to 8.4). The guideline is calculated based on the individual pH for each sample.

(k) = Value is based on site-specific toxicity testing withC. dubia and H. azteca .
(Mn) = concentration is higher than the 30-day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the evwqp benchmarks  guideline.
Bolded concentrations are higher than water quality guideline
Shaded concentrations

- = no guideline or no data.

Parameter Unit EVWQP 
Benchmarks

Feb 21  
(C. dubia and 
P.subcapitata )

Q2

Apr 24  
(C.dubia and 

P.subcapitata)
May 09

Q4

Oct 02
(C.dubia and 

P.subcapitata)
Oct 10 Oct 17 Oct 24 Oct 31

Oct 2, 10, 17, 24, 31
(O.mykiss )

Jul 25
(C.dubia and 

P.subcapitata)
May 23 May 30 Jun 06May 16

May 9, 16, 23, 30 June 
6 (O. mykiss )

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (112 to 431 mg/L). The guideline is calculated based on the individual hardness value 
for each sample.

(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for 
very hard water (i.e., 429 mg/L) for comparative purposes.

(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.09 to 14.3 mg/L). The guideline is calculated based on the individual chloride 
concentration in each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.566 mg-N/L) is based on the combination of field pH (8.3) and water temperature (13.5°C). 
Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic 
effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.94 mg-N/L) is based on the combination of field pH (8.3) and water temperature (13.5°C). 
Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic 
effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (112 to 431 mg/L). 
The guideline is calculated based on the individual hardness value for each sample.

(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (112 to 431 
mg/L) but is capped at a maximum hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30-day mean water quality guideline (all other 
parameters).

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal 
to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata; H. 
azteca = Hyallela azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;   CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric 
turbidity units; mg-N/L = milligrams of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.
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Table C‐8: Water Quality Screening for 2017 Chronic Toxicity Tests at EV_HC1

Guidelines for the protection of: Q1 Q3

Aquatic Life
30-day mean

(BC MOE)
Maximum
(BC MOE)

Mean CV Mean CV

Field Measured

pH - 6.5 - 9.0 6.5 - 9.0 - 5.5(Mn, Mx) 8.3 8.2 8.2 8.2 8.1 8.0 8.1 0.014 8.1 8.0 7.5 8.3 8.3 7.7 8.0 0.045
Temperature °C - - - 1.1 3.2 3.9 3.6 4.5 4.7 4.5 4.2 0.112 9.0 5.3 2.7 3.6 2.5 1.2 3.1 0.498
Dissolved oxygen mg/L 8.0 5.0 - 11 11 11 11 11 11 11 11 0.015 10.0 10 11 11 11 12 11 0.053
Conductivity µS/cm - - - 744 649 479 503 438 412 - 458 0.089 - - - - - - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.3 8.4 8.3 8.3 8.3 8.4 8.3 0.007 8.4 8.5 8.4 8.3 8.3 8.3 8.4 0.009
Specific conductivity µS/cm - - - - - - - - - 432 432 - 615 470 708 705 729 734 669 0.167
Hardness, as CaCO3 mg/L - - - 411 335 286 288 254 233 241 260 0.098 416 388 376 391 443 396 399 0.065

Total alkalinity, as CaCO3 mg/L 20(a)
- - 197 201 185 178 156 157 155 166 0.085 182 171 192 186 192 185 185 0.046

Total dissolved solids mg/L - - - 492 398 311 333 274 252 280 290 0.110 436 474 495 492 525 483 494 0.039
Total suspended solids mg/L - - - <1.0 4.2 10 11 27 13 4.0 13 0.657 <1.0 <1.0 <1.0 1.8 <1.0 <1.0 1.2 0.308
Total organic carbon mg/L - - - 0.89 3.1 4.3 3.2 4.6 3.0 2.1 3.4 0.284 1.0 0.97 1.0 0.97 1.4 0.89 1.0 0.178
Dissolved organic carbon mg/L - - - 0.72 2.6 3.5 2.6 2.5 2.1 1.3 2.4 0.324 0.97 1.0 1.1 0.97 1.4 0.92 1.1 0.191
Turbidity NTU - - - 0.40 3.4 8.0 7.3 26 14 3.0 12 0.769 0.31 0.31 0.31 0.25 0.44 0.21 0.30 0.286
Conductivity µS/cm - - - 704 630 479 529 431 412 439 458 0.102 610 660 695 704 691 738 698 0.040
Major Ions
Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.050 0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.25 0.090 0.994
Chloride mg/L 150 600 - 1.3 0.79 0.57 0.62 0.46 0.39 0.44 0.50 0.193 0.81 0.80 1.3 1.0 1.2 1.1 1.1 0.167

Fluoride mg/L - 1.7 - 1.9(b) - 0.22 0.14 0.16 0.17 0.15 0.16 0.18 0.16 0.059 0.21 0.17 0.30 0.24 0.22 0.20 0.22 0.222

Sulphate mg/L 429(b, c) - 481 204 147 88 105 82 71 81 85 0.148 161 189 205 199 211 211 203 0.046
Nutrients

Nitrate mg-N/L 3.0 33 10 - 20(i) 1.2 0.85 0.58 0.73 0.55 0.46 0.50 0.56 0.187 0.79 0.86 0.95 0.91 0.97 1.0 0.94 0.062

Nitrite mg-N/L 0.020(d) 0.060(d) - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0010 0 <0.001 <0.001 <0.001 0.0022 <0.001 <0.005 0.0020 0.850
Total Kjeldahl Nitrogen mg-N/L - - - 0.081 0.22 0.23 0.20 0.21 0.18 0.13 0.19 0.207 0.069 <0.2 0.051 <0.05 0.088 0.11 0.099 0.621
Orthophosphate mg-P/L - - - 0.0068 0.0044 0.0071 0.0075 0.0077 0.0056 0.0057 0.0067 0.149 0.0054 0.0048 0.0040 0.0034 0.0044 0.0051 0.0043 0.154

Total Ammonia mg-N/L 0.61 - 2.1(g) 3.2 - 28(h) - 0.0052 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0050 0 <0.005 0.024 <0.005 <0.005 <0.005 <0.005 0.0088 0.960
Phosphorus mg-P/L - - - 0.0077 0.016 0.020 0.016 0.040 0.026 0.013 0.023 0.467 0.0072 0.0098 0.0058 0.0043 0.0073 0.0045 0.0063 0.359
Total Metals
Aluminum mg/L - - - 0.0097 0.072 0.32 0.37 0.67 0.42 0.12 0.38 0.520 0.0097 0.0040 0.0060 0.0056 0.0089 0.0031 0.0055 0.403
Antimony mg/L 0.0090 - - <0.0001 0.00011 <0.0001 <0.0001 0.00014 <0.0001 <0.0001 0.00011 0.166 <0.0001 <0.0001 0.00014 0.00011 <0.0001 <0.0001 0.00011 0.157
Arsenic mg/L - 0.0050 - 0.00017 0.00028 0.00029 0.00033 0.00051 0.00029 0.00024 0.00033 0.315 0.00020 0.00018 0.00021 0.00016 0.00018 0.00018 0.00018 0.098
Barium mg/L 1.0 - - 0.066 0.051 0.044 0.045 0.048 0.038 0.040 0.043 0.087 0.057 0.063 0.060 0.062 0.062 0.062 0.062 0.017
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 0.000024 0.000051 0.000023 <0.00002 0.000028 0.478 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Boron mg/L - 1.2 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Cadmium mg/L - - - 0.000021 0.000043 0.000049 0.000062 0.000091 0.000055 0.000027 0.000057 0.404 0.000022 0.000019 0.000020 0.000021 0.000019 0.000016 0.000019 0.101
Calcium mg/L - - - 89 71 62 63 62 52 54 59 0.092 83 82 77 83 94 83 84 0.074

Chromium mg/L 0.0010(e) - - 0.00023 0.00025 0.00062 0.00059 0.00092 0.00062 0.00029 0.00061 0.367 0.00022 0.00018 0.00018 0.00015 0.00024 0.00019 0.00019 0.174
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 0.00014 0.00014 0.00035 0.00018 <0.0001 0.00018 0.539 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0

Copper mg/L 0.0093 - 0.010(b) 0.024 - 0.040(b) - <0.0005 0.00055 0.00080 0.00074 0.0013 0.00074 <0.0005 0.00082 0.360 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Iron mg/L - 1.0 - 0.017 0.10 0.30 0.31 0.83 0.43 0.10 0.40 0.686 0.011 0.012 <0.01 0.011 0.013 <0.01 0.011 0.116

Lead mg/L 0.013 - 0.020(b) 0.24 - 0.42(b) - <0.00005 0.000076 0.00014 0.00017 0.00051 0.00026 0.000064 0.00023 0.756 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Lithium mg/L - - - 0.0065 0.0068 0.0050 0.0056 0.0052 0.0038 0.0039 0.0047 0.172 0.0066 0.0072 0.0074 0.0068 0.0087 0.0070 0.0074 0.101
Magnesium mg/L - - - 47 38 28 31 24 22 23 26 0.141 46 44 46 46 51 49 47 0.052

Manganese mg/L 1.6 - 2.6(b) 3.1 - 3.4(b) - 0.0027 0.0034 0.0070 0.0070 0.018 0.0097 0.0034 0.0089 0.603 0.0057 0.0057 0.0044 0.0042 0.0042 0.0035 0.0044 0.181
Mercury mg/L 0.000010 - - <0.0000005 0.0000013 0.0000024 0.0000022 0.0000040 0.0000026 0.0000012 0.0000025 0.416 0.0000012 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.0000047 0.0000013 1.403
Molybdenum mg/L 1.0 2.0 - 0.00093 0.00086 0.00074 0.00074 0.00068 0.00055 0.00060 0.00066 0.130 0.00085 0.00087 0.00087 0.00091 0.00088 0.00090 0.00089 0.021

Nickel mg/L 0.005(k) - - 0.00078 0.0013 0.0013 0.0013 0.0022 0.0013 0.00090 0.0014 0.334 0.00093 0.00078 0.00055 0.00062 0.00075 0.00065 0.00067 0.141
Potassium mg/L - - - 0.92 1.00 0.90 0.95 0.98 0.76 0.67 0.85 0.155 0.87 0.87 0.83 0.89 0.93 0.90 0.88 0.040

Selenium mg/L 0.0020 - 0.019 0.038(Mn, E) 0.030(Mn, E) 0.022(Mn, E) 0.028(Mn, E) 0.022(Mn, E) 0.017(Mn) 0.020(Mn, E) 0.022(Mn, E) 0.175 0.035(Mn, E) 0.036(Mn, E) 0.040(Mn, E) 0.040(Mn, E) 0.039(Mn, E) 0.043(Mn, E) 0.04(Mn, E) 0.060

Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 0.000014 <0.00001 <0.00001 0.000011 0.166 <0.00001 <0.00001 0.000015 <0.00001 <0.00001 <0.00001 0.000011 0.203
Sodium mg/L - - - 1.7 1.5 1.3 1.3 1.1 0.90 0.92 1.1 0.165 1.4 1.5 1.6 1.7 1.7 1.7 1.6 0.061
Strontium mg/L - - - 0.13 0.11 0.092 0.095 0.089 0.076 0.077 0.086 0.104 0.12 0.13 0.12 0.13 0.13 0.13 0.13 0.041
Thallium mg/L 0.00080 - - <0.00001 0.000017 0.000017 0.000017 0.000034 0.000020 <0.00001 0.000020 0.451 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Uranium mg/L 0.0085 - - 0.0027 0.0023 0.0014 0.0017 0.0014 0.0012 0.0012 0.0014 0.156 0.0021 0.0025 0.0027 0.0028 0.0029 0.0030 0.0027 0.076
Vanadium mg/L - - - <0.0005 0.00079 0.0011 0.0015 0.0023 0.0013 0.00054 0.0014 0.470 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0

Zinc mg/L 0.11 - 0.19(b) 0.14 - 0.30(b) - <0.003 0.0044 <0.003 0.0036 0.0064 0.0041 <0.003 0.0040 0.350 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0
Dissolved Metals

Aluminum mg/L 0.011 - 0.050(f) 0.031 - 0.10(f) - <0.003 0.0078 0.0089 0.0062 0.0088 0.0050 <0.003 0.0064 0.396 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0
Antimony mg/L - - - <0.0001 <0.0001 <0.0001 0.00013 <0.0001 <0.0001 <0.0001 0.00011 0.127 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Arsenic mg/L - - - 0.00014 0.00018 0.00017 0.00014 0.00017 0.00016 0.00019 0.00017 0.109 0.00020 0.00016 0.00015 0.00014 0.00016 0.00015 0.00015 0.055
Barium mg/L - - - 0.065 0.050 0.041 0.043 0.037 0.036 0.044 0.040 0.084 0.061 0.063 0.062 0.063 0.068 0.070 0.065 0.055
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Boron mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0

Cadmium mg/L 0.00039 - 0.00046(b) 0.0014 - 0.0027(b) 0.00088 - 0.0010(j) 0.000014 0.000025 0.000025 0.000030 0.000030 0.000022 0.000017 0.000025 0.219 0.000019 0.0000096 0.000015 0.000017 0.000021 0.000017 0.000016 0.258
Chromium mg/L - - - 0.00015 <0.0001 0.00016 0.00011 <0.0001 0.00011 0.00013 0.00012 0.196 0.00011 <0.0001 0.00016 <0.0001 0.00010 0.00018 0.00013 0.305
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Copper mg/L - - - <0.0005 0.00020 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Lithium mg/L - - - 0.0064 0.0068 0.0052 0.0051 0.0045 0.0044 0.0039 0.0046 0.116 0.0071 0.0065 0.0072 0.0068 0.0078 0.0065 0.0070 0.079
Manganese mg/L - - - 0.0024 0.0014 0.00095 0.0012 0.0017 0.0016 0.00090 0.0013 0.284 0.0054 <0.0001 0.0038 0.0026 0.0026 0.0032 0.0025 0.574
Mercury mg/L - - - <0.0000005 0.00000061 0.0000011 0.00000078 0.00000091 0.00000081 <0.0000005 0.00000082 0.266 0.00000060 <0.000005 <0.0000005 <0.0000005 0.00000068 0.00000087 0.0000015 1.296
Molybdenum mg/L - - - 0.00091 0.00082 0.00064 0.00068 0.00058 0.00056 0.00066 0.00062 0.081 0.00085 0.00089 0.00086 0.00087 0.00089 0.00094 0.00089 0.033
Nickel mg/L - - - 0.00074 0.0010 0.00081 0.00085 0.00077 0.00068 0.00069 0.00076 0.098 0.00078 <0.0005 <0.0005 0.00056 0.00069 0.00065 0.00058 0.150
Selenium mg/L - - - 0.036 0.035 0.022 0.028 0.021 0.017 0.023 0.022 0.168 0.033 0.041 0.043 0.040 0.037 0.041 0.040 0.055
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Strontium mg/L - - - 0.13 0.11 0.087 0.095 0.089 0.083 0.081 0.087 0.061 0.12 0.13 0.12 0.13 0.14 0.16 0.13 0.105
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Uranium mg/L - - - 0.0027 0.0022 0.0013 0.0017 0.0012 0.0012 0.0014 0.0014 0.138 0.0021 0.0022 0.0026 0.0027 0.0029 0.0027 0.0027 0.098
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Zinc mg/L - - - <0.003 <0.001 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0
∑ Toxic Units
WQGs mg/L 21.53 17.41 13.81 16.90 15.45 11.34 11.84 13.97 - 19.59 20.05 22.17 22.16 21.77 24.33 22.30 -
WQGs/EVWQP Benchmarks mg/L 4.12 3.69 3.77 4.13 5.42 3.58 2.73 3.93 - 3.64 3.64 3.94 3.95 3.97 4.74 4.07 -

(a) = guideline is a minimum value, unless the background concentration or value is lower.

(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (5.5 to 8.4). The guideline is calculated based on the individual pH for each sample.

(k) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(E) = concentration is higher than the evwqp benchmarks  guideline.
Bolded  concentrations are higher than water quality guidelines.
Shaded concentrations

‐ = no guideline or no data.

Parameter Unit
EVWQP Benchmarks

Feb 21  
(C. dubia and 
P.subcapitata )

Q2

Apr 24  
(C.dubia and 

P.subcapitata)
May 09 May 16

Q4

Oct 10 Oct 17 Oct 24 Oct 31

Oct 2, 10, 17, 24, 31
(O.mykiss )

Jul 25
(C.dubia and 

P.subcapitata)

Oct 02
(C.dubia and 

P.subcapitata)
May 30 Jun 06May 23

May 9, 16, 23, 30 June 6 
(O. mykiss )

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (233 to 443 mg/L). The guideline is calculated based on the individual hardness value for each sample.

(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very 
hard water (i.e., 429 mg/L) for comparative purposes.

(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (0.39 to 1.45 mg/L). The guideline is calculated based on the individual chloride concentration in 
each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.606 mg‐N/L) is based on the combination of field pH (8.3) and water temperature (3.6°C). Guidelines calculated with 
temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature 
extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (3.15 mg‐N/L) is based on the combination of field pH (8.3) and water temperature (3.6°C). Guidelines calculated with 
temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and temperature 
extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L. The guideline range shown is based on the hardness range observed in the dataset (233 to 443 mg/L). The guideline is calculated 
based on the individual hardness value for each sample.

(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (233 to 443 mg/L) but is capped at a 
hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precisio after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and
identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata;  H. azteca = Hyallela azteca; P. 
promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;    CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams of Nitrogen per litre; 
mg=P/L = milligrams of Phosphorus per litre.
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Table C‐9: Water Quality Screening for 2017 Chronic Toxicity Tests at CM_MC2

Guidelines for the protection of:

Aquatic Life
30-day mean

(BC MOE)
Maximum
(BC MOE)

Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV Mean CV

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.2 8.2 8.3 8.4 8.2 0.012 8.6 8.3 0.021 8.4 8.1 8.2 8.3 8.2 0.017 8.1 8.2 0.018 8.3 8.3 8.2 0.012 8.4 8.4 8.4 8.3 8.4 0.006 8.1 8.3 0.018 8.4 8.5 8.8 8.4 8.5 0.019 8.5 8.5 0.016
Temperature °C - - - 1.0 -0.04 0 0.96 0.49 1.204 0.52 0.50 1.031 3.5 2.6 4.1 3.0 3.3 0.195 5.9 3.8 0.333 5.7 4.3 4.6 0.262 15 11 11 12 12 0.149 10.0 12 0.164 3.5 4.1 5.9 2.8 4.1 0.322 1.6 3.6 0.449
Dissolved oxygen mg/L 8.0 5.0 - 17 15 1,372 17 355 1.909 19 288 2.106 17 12 14 12 14 0.159 10 13 0.192 15 10 12 0.172 11 12 13 12 12 0.065 12 12 0.061 14 13 13 13 13 0.023 14 13 0.035
Conductivity µS/cm - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.4 8.1 8.2 8.3 0.014 8.3 8.3 0.012 8.2 8.3 8.2 8.3 8.2 0.002 8.3 8.3 0.003 8.3 8.2 8.3 0.006 8.5 8.3 8.4 8.3 8.4 0.008 8.3 8.4 0.009 8.3 8.3 8.4 8.2 8.3 0.008 8.2 8.3 0.007
Specific conductivity µS/cm - - - 969 1,028 1,055 1,034 1,022 0.036 665 950 0.171 792 729 623 634 695 0.116 509 657 0.165 444 462 534 0.167 837 861 964 950 903 0.070 1,009 924 0.078 1,012 1,010 995 906 981 0.051 1,066 998 0.058
Hardness, as CaCO3 mg/L - - - 529 539 567 577 553 0.041 310 504 0.219 383 394 298 318 348 0.136 243 327 0.191 195 205 252 0.218 426 473 534 513 487 0.098 562 502 0.106 540 555 516 494 526 0.051 555 532 0.050

Total alkalinity, as CaCO3 mg/L 20(a)
- - - 211 210 202 208 0.024 160 196 0.123 197 194 160 160 178 0.116 141 170 0.142 121 129 142 0.125 180 183 206 183 188 0.064 198 190 0.060 196 218 196 189 200 0.063 210 202 0.059

Total dissolved solids mg/L - - - - 733 764 753 750 0.021 423 668 0.245 541 544 408 421 479 0.155 326 448 0.209 280 304 348 0.182 558 614 668 667 627 0.083 757 653 0.113 793 741 765 677 744 0.066 766 748 0.059
Total suspended solids mg/L - - - - 1.1 1.1 1.2 1.1 0.051 4.2 1.9 0.807 9.0 4.4 16 16 11 0.500 49 19 0.925 70 34 37 0.626 2.4 2.1 5.1 3.0 3.2 0.429 3.4 3.2 0.368 5.2 1.0 5.2 1.3 3.2 0.737 1.5 2.8 0.761
Total organic carbon mg/L - - - - 1.0 0.74 0.57 0.78 0.298 2.2 1.1 0.642 2.3 1.6 2.6 2.6 2.3 0.217 3.3 2.5 0.249 3.0 1.8 2.6 0.216 0.99 1.7 1.4 0.92 1.2 0.282 1.2 1.2 0.250 1.1 1.0 0.96 0.94 1.0 0.089 0.85 0.99 0.111
Dissolved organic carbon mg/L - - - - 0.85 0.68 <0.5 0.68 0.259 2.0 1.0 0.672 1.4 1.4 2.4 2.3 1.8 0.310 2.3 1.9 0.275 1.9 1.9 2.1 0.116 0.97 1.7 1.3 0.83 1.2 0.329 2.0 1.4 0.364 0.97 1.2 1.0 1.1 1.1 0.078 1.1 1.1 0.067
Turbidity NTU - - - - 0.55 0.69 0.65 0.63 0.114 3.1 1.2 0.991 6.9 2.3 12 16 9.3 0.654 25 12 0.698 43 21 23 0.525 1.0 0.92 1.6 1.4 1.2 0.256 0.85 1.2 0.280 2.2 0.25 2.1 1.2 1.4 0.638 0.60 1.3 0.691
Conductivity µS/cm - - - - 999 1,030 1,020 1,016 0.016 641 923 0.204 756 783 604 639 696 0.126 478 652 0.189 429 437 517 0.189 840 819 913 920 873 0.058 974 893 0.071 952 954 902 790 900 0.085 995 919 0.086
Major Ions
Bromide mg/L - - - <0.05 <0.25 <0.25 <0.25 0.20 0.500 <0.05 0.17 0.644 <0.05 <0.05 <0.05 <0.05 0.050 0 <0.05 0.050 0 <0.05 <0.05 0.050 0 <0.05 <0.05 <0.05 <0.05 0.050 0 <0.25 0.090 0.994 0.065 0.082 <0.05 <0.05 0.062 0.247 <0.25 0.099 0.857
Chloride mg/L 150 600 - 3.9 3.8 3.5 3.5 3.7 0.054 2.6 3.5 0.149 2.5 2.7 1.1 0.99 1.8 0.498 0.52 1.6 0.627 <0.5 <0.5 0.72 0.412 1.0 1.4 1.6 1.4 1.4 0.181 <2.5 1.6 0.339 5.9 4.1 3.7 4.4 4.5 0.222 4.1 4.4 0.200

Fluoride mg/L - 1.6 - 2.1(b) - 0.13 0.13 0.13 0.14 0.13 0.037 0.12 0.13 0.066 0.10 0.12 0.093 0.094 0.10 0.114 0.080 0.098 0.145 0.085 0.075 0.085 0.096 0.11 0.11 0.11 0.095 0.11 0.076 <0.1 0.11 0.072 0.098 0.10 0.088 0.064 0.088 0.194 <0.1 0.090 0.174

Sulphate mg/L 429(b, c) - 481 319 369 373 361 356 0.070 178 320 0.257 236 237 164 178 204 0.188 123 188 0.261 106 105 135 0.250 280 284 333 322 305 0.088 376 319 0.123 331 342 337 289 325 0.075 372 334 0.089
Nutrients

Nitrate mg-N/L 3.0 33 8.7 - 22(i) 4.2(Mn) 4.9(Mn) 4.9(Mn) 4.4(Mn) 4.6(Mn) 0.079 1.9 4.1(Mn) 0.303 2.2 2.3 2.0 2.8 2.3 0.149 1.9 2.3 0.158 1.6 1.4 2.0 0.275 3.0(Mn) 3.0 3.7(Mn) 3.5(Mn) 3.3(Mn) 0.106 4.0(Mn) 3.5(Mn) 0.127 3.7(Mn) 4.0(Mn) 3.9(Mn) 3.3(Mn) 3.7(Mn) 0.079 4.5(Mn) 3.9(Mn) 0.108

Nitrite mg-N/L 0.020 - 0.060(d) 0.060 - 0.18(d) - 0.018 0.011 0.025 0.031 0.021 0.395 0.012 0.019 0.434 0.013 0.013 0.0064 0.0057 0.0095 0.417 0.0082 0.0092 0.376 0.0054 0.0063 0.0064 0.170 0.024(Mn) 0.020 0.018 0.014 0.019 0.214 0.014 0.018 0.231 0.0099 0.011 0.010 0.015 0.012 0.216 0.023 0.014 0.406
Total Kjeldahl Nitrogen mg-N/L - - - - 0.080 0.15 0.15 0.13 0.316 0.20 0.14 0.341 0.30 0.24 0.058 0.25 0.21 0.497 0.26 0.22 0.423 0.32 0.15 0.21 0.495 0.27 0.21 0.45 <0.05 0.24 0.681 0.35 0.26 0.572 0.27 0.55 0.51 0.43 0.44 0.278 0.14 0.38 0.446
Total phosphorus mg-P/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Orthophosphate mg-P/L - - - - 0.0022 0.0024 0.0022 0.0023 0.051 0.0035 0.0026 0.242 <0.001 <0.001 0.0019 0.0024 0.0016 0.441 0.0041 0.0021 0.615 0.0030 0.0057 0.0034 0.443 <0.001 0.0017 <0.001 <0.001 0.0012 0.298 <0.001 0.0011 0.275 <0.001 <0.001 <0.001 <0.001 0.0010 0 <0.001 0.0010 0

Total Ammonia mg-N/L 0.20 - 0.96(g) 1.0 - 5.0(h) - 0.012 0.0081 0.050 0.080 0.038 0.910 0.061 0.042 0.743 0.073 0.052 0.044 0.017 0.047 0.506 0.037 0.045 0.467 0.016 0.039 0.030 0.441 0.020 0.018 0.016 <0.005 0.015 0.456 0.014 0.015 0.397 0.0075 0.0061 0.012 0.044 0.017 1.038 0.032 0.020 0.834
Phosphorus mg-P/L - - - - 0.0043 0.0030 0.0036 0.0036 0.179 0.012 0.0057 0.731 0.018 0.0098 0.056 0.031 0.029 0.701 0.095 0.042 0.815 0.092 0.059 0.066 0.401 0.0090 0.0077 0.021 0.014 0.013 0.464 0.0051 0.011 0.551 0.0050 <0.002 <0.002 0.0029 0.0030 0.476 0.0025 0.0029 0.432
Total Metals
Aluminum mg/L - - - 0.0081 0.020 0.028 0.0071 0.016 0.632 0.12 0.036 1.294 0.11 0.095 0.23 0.35 0.20 0.604 0.74 0.31 0.855 1.1 0.58 0.60 0.558 0.018 0.018 0.090 0.011 0.034 1.092 0.0066 0.029 1.206 0.010 0.0033 0.0034 0.015 0.0079 0.702 0.0088 0.0081 0.596
Antimony mg/L 0.0090 - - 0.00066 0.00028 0.00040 0.00045 0.00045 0.354 0.00027 0.00041 0.385 0.00025 0.00035 0.00019 0.00025 0.00026 0.255 0.00028 0.00026 0.220 0.00026 0.00016 0.00023 0.222 0.00036 0.00033 0.00044 0.00031 0.00036 0.159 0.00034 0.00036 0.141 0.00030 0.00026 0.00025 0.00032 0.00028 0.117 0.00029 0.00028 0.101
Arsenic mg/L - 0.0050 - 0.00021 0.00017 0.00019 0.00021 0.00020 0.098 0.00022 0.00020 0.100 0.00027 0.00027 0.00034 0.00032 0.00030 0.119 0.00060 0.00036 0.382 0.00069 0.00051 0.00049 0.328 0.00024 0.00024 0.00030 0.00022 0.00025 0.139 0.00022 0.00024 0.135 0.00018 0.00021 0.00017 0.00021 0.00019 0.107 0.00024 0.00020 0.137
Barium mg/L 1.0 - - 0.075 0.073 0.070 0.068 0.071 0.047 0.063 0.070 0.068 0.063 0.080 0.054 0.043 0.060 0.256 0.052 0.058 0.235 0.050 0.040 0.048 0.128 0.059 0.065 0.069 0.066 0.065 0.066 0.074 0.066 0.084 0.074 0.084 0.070 0.076 0.076 0.073 0.081 0.077 0.070
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0 <0.00002 <0.00002 0.000031 <0.00002 0.000023 0.242 0.000057 0.000030 0.542 0.000068 0.000034 0.000042 0.472 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Boron mg/L - 1.2 - 0.031 0.032 0.034 0.036 0.033 0.067 0.021 0.031 0.188 0.027 0.039 0.020 0.021 0.027 0.326 0.017 0.025 0.352 0.015 0.014 0.017 0.175 0.031 0.028 0.035 0.032 0.032 0.092 0.038 0.033 0.117 0.038 0.032 0.033 0.037 0.035 0.084 0.034 0.035 0.074
Cadmium mg/L - - - 0.000039 0.000044 0.000049 0.000046 0.000044 0.098 0.000042 0.000044 0.090 0.000072 0.000070 0.00010 0.00016 0.00010 0.424 0.00019 0.00012 0.452 0.00018 0.00019 0.00017 0.219 0.000017 0.000016 0.000038 0.000013 0.000021 0.548 0.000013 0.000019 0.543 0.000011 0.000016 0.000012 0.000016 0.000014 0.197 0.000017 0.000014 0.192
Calcium mg/L - - - 128 129 140 129 132 0.043 73 120 0.224 85 115 74 76 88 0.216 60 82 0.250 49 49 62 0.211 96 103 120 120 110 0.111 126 113 0.113 124 130 114 112 120 0.071 124 121 0.063
Chromium mg/L 0.0010(e) - - 0.00021 0.00019 0.00022 0.00025 0.00022 0.115 <0.0005 0.00027 0.468 0.00028 0.00031 0.00052 0.00096 0.00052 0.606 0.0010(Mn) 0.00062 0.573 0.0014(Mn) 0.00088 0.00096 0.327 0.00026 0.00021 0.00032 0.00022 0.00025 0.198 0.00018 0.00024 0.227 0.00017 0.00018 0.00018 0.00020 0.00018 0.069 0.00022 0.00019 0.105

Cobalt mg/L 0.0040 0.11 - 0.0024 0.0027 0.0054(Mn) 0.0064(Mn) 0.0042(Mn) 0.479 0.0035 0.0041(Mn) 0.432 0.0052(Mn) 0.0056(Mn) 0.0027 0.0025 0.0040 0.420 0.0034 0.0039 0.381 0.0028 0.0032 0.0029 0.136 0.0035 0.0023 0.0043(Mn) 0.0019 0.0030 0.376 0.0014 0.0027 0.447 0.00074 0.0010 0.0011 0.0015 0.0011 0.280 0.0019 0.0012 0.375

Copper mg/L 0.0078 - 0.010(b) 0.020 - 0.040(b) - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 0.00068 <0.0005 0.00087 0.00068 0.00068 0.221 0.0014 0.00082 0.407 0.0015 0.0013 0.0011 0.304 <0.0005 <0.0005 0.00062 <0.0005 0.00053 0.113 <0.0005 0.00052 0.102 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
Iron mg/L - 1.0 - 0.013 0.020 0.037 <0.01 0.020 0.604 0.098 0.036 1.023 0.16 0.11 0.32 0.36 0.24 0.504 1.1(Mx) 0.42 0.999 1.4(Mx) 0.90 0.83 0.582 0.032 0.026 0.14 0.011 0.052 1.128 <0.01 0.044 1.242 0.013 <0.01 <0.01 0.016 0.012 0.234 <0.01 0.012 0.227

Lead mg/L 0.011 - 0.020(b) 0.19 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 0.000071 0.000054 0.173 0.00012 0.000077 0.00024 0.00022 0.00017 0.476 0.00070 0.00027 0.903 0.00084 0.00050 0.00050 0.544 <0.00005 <0.00005 0.00015 <0.00005 0.000075 0.667 <0.00005 0.000070 0.639 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Lithium mg/L - - - 0.017 0.022 0.021 0.022 0.021 0.109 0.012 0.019 0.242 0.015 0.020 0.011 0.011 0.014 0.307 0.011 0.013 0.302 0.0080 0.0074 0.0095 0.176 0.016 0.016 0.019 0.018 0.017 0.089 0.019 0.018 0.087 0.023 0.018 0.018 0.016 0.019 0.151 0.019 0.019 0.130
Magnesium mg/L - - - 55 59 58 53 56 0.051 32 51 0.216 36 47 31 32 36 0.202 23 34 0.259 21 22 26 0.209 47 49 59 56 53 0.106 61 55 0.110 58 60 57 52 57 0.062 70 59 0.111

Manganese mg/L 1.5 - 2.6(b) 2.7 - 3.4(b) - 0.013 0.013 0.026 0.028 0.020 0.403 0.025 0.021 0.349 0.031 0.034 0.028 0.021 0.028 0.195 0.051 0.033 0.340 0.052 0.042 0.039 0.357 0.010 0.0073 0.028 0.0043 0.012 0.855 0.0032 0.010 0.953 0.0034 0.0033 0.0040 0.0093 0.0050 0.572 0.0070 0.0054 0.488
Mercury mg/L 0.000010 - - - <0.0000005 <0.0000005 <0.0000005 0.00000050 0 0.00000078 0.00000057 0.246 0.0000011 0.0000013 0.0000019 0.0000014 0.0000014 0.238 0.0000029 0.0000017 0.425 0.0000030 0.0000021 0.0000022 0.305 0.0000013 <0.0000005 0.00000063 <0.0000005 0.00000073 0.523 <0.0000005 0.00000069 0.507 <0.0000005 <0.0000005 <0.0000005 <0.0000005 0.00000050 0 <0.0000005 0.00000050 0
Molybdenum mg/L 1.0 2.0 - 0.0015 0.0014 0.0018 0.0018 0.0016 0.129 0.0014 0.0016 0.125 0.0013 0.0017 0.0010 0.0010 0.0013 0.254 0.0011 0.0012 0.229 0.00097 0.00096 0.0010 0.070 0.0015 0.0016 0.0015 0.0015 0.0015 0.024 0.0016 0.0015 0.039 0.0014 0.0012 0.0013 0.0014 0.0013 0.073 0.0015 0.0014 0.080
Nickel mg/L 0.005(k) - - 0.025(Mn) 0.028(Mn) 0.039(Mn) 0.039(Mn) 0.033(Mn) 0.227 0.018(Mn) 0.030(Mn) 0.310 0.024(Mn) 0.027(Mn) 0.014(Mn) 0.017(Mn) 0.020(Mn) 0.292 0.017(Mn) 0.020(Mn) 0.273 0.015(Mn) 0.017(Mn) 0.016(Mn) 0.097 0.029(Mn) 0.025(Mn) 0.030(Mn) 0.025(Mn) 0.027(Mn) 0.104 0.026(Mn) 0.027(Mn) 0.095 0.017(Mn) 0.015(Mn) 0.015(Mn) 0.015(Mn) 0.016(Mn) 0.063 0.023(Mn) 0.017(Mn) 0.187
Potassium mg/L - - - 1.9 2.0 2.1 2.0 2.0 0.030 1.3 1.9 0.168 1.4 1.9 1.3 1.3 1.5 0.200 1.3 1.5 0.183 1.3 1.2 1.3 0.057 1.7 1.7 1.9 1.8 1.8 0.051 2.0 1.8 0.062 2.1 1.9 1.8 1.7 1.9 0.082 2.1 1.9 0.084
Selenium mg/L 0.0020 - 0.019 0.0072(Mn) 0.0078(Mn) 0.0063(Mn) 0.0063(Mn) 0.0069(Mn) 0.106 0.0037(Mn) 0.0062(Mn) 0.250 0.0048(Mn) 0.0061(Mn) 0.0059(Mn) 0.0082(Mn) 0.0062(Mn) 0.230 0.0053(Mn) 0.006(Mn) 0.218 0.0047(Mn) 0.0046(Mn) 0.0057(Mn) 0.258 0.0075(Mn) 0.0076(Mn) 0.0084(Mn) 0.0091(Mn) 0.0081(Mn) 0.091 0.0095(Mn) 0.0084(Mn) 0.104 0.0087(Mn) 0.0082(Mn) 0.0074(Mn) 0.0068(Mn) 0.0078(Mn) 0.111 0.0084(Mn) 0.0079(Mn) 0.101

Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 0.000012 <0.00001 0.000010 0.086 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
Sodium mg/L - - - 15 16 17 16 16 0.039 9.2 15 0.210 11 18 8.1 8.1 11 0.406 6.0 10 0.453 4.5 4.5 6.2 0.294 11 12 13 12 12 0.077 14 12 0.089 14 14 14 12 13 0.069 17 14 0.118
Strontium mg/L - - - 0.41 0.42 0.48 0.48 0.45 0.085 0.30 0.42 0.173 0.33 0.44 0.25 0.24 0.31 0.294 0.22 0.29 0.309 0.16 0.17 0.21 0.184 0.35 0.38 0.41 0.39 0.38 0.067 0.43 0.39 0.084 0.44 0.40 0.41 0.40 0.41 0.045 0.42 0.41 0.041
Thallium mg/L 0.00080 - - 0.000016 0.000017 0.000022 0.000030 0.000021 0.301 0.000014 0.000020 0.324 0.000022 0.000040 0.000025 0.000024 0.000028 0.298 0.000042 0.000031 0.313 0.000046 0.000038 0.000035 0.286 0.000019 0.000018 0.000024 0.000021 0.000021 0.129 0.000022 0.000021 0.115 0.000016 0.000015 0.000016 0.000014 0.000015 0.063 0.000016 0.000015 0.058
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 0.00020 0.00013 0.400 <0.0001 0.00012 0.373 <0.0001 <0.0001 0.00012 0.373 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Uranium mg/L 0.0085 - - 0.0033 0.0036 0.0040 0.0039 0.0037 0.081 0.0020 0.0033 0.244 0.0021 0.0027 0.0015 0.0017 0.0020 0.258 0.0012 0.0018 0.305 0.0010 0.0011 0.0013 0.212 0.0024 0.0027 0.0033 0.0032 0.0029 0.153 0.0035 0.0030 0.152 0.0035 0.0031 0.0033 0.0025 0.0031 0.131 0.0035 0.0032 0.124
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 0.00077 <0.0005 0.00080 0.0012 0.00081 0.331 0.0018 0.0010 0.502 0.0024 0.0016 0.0016 0.395 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0

Zinc mg/L 0.086 - 0.19(b) 0.11 - 0.34(b) - 0.0040 0.0045 0.0056 0.0053 0.0049 0.151 0.0048 0.0048 0.131 0.0071 0.0059 0.0095 0.016 0.0096 0.464 0.017 0.011 0.464 0.017 0.017 0.015 0.216 <0.003 <0.003 0.0065 <0.003 0.0039 0.452 <0.003 0.0037 0.423 <0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) - 0.0012 <0.003 <0.003 <0.003 0.0026 0.353 0.0056 0.0032 0.497 0.0057 0.0047 0.0045 0.0042 0.0048 0.136 0.0057 0.0050 0.141 0.012 0.0067 0.0067 0.488 0.0019 <0.003 <0.004 <0.003 0.0030 0.288 <0.003 0.0030 0.249 <0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0
Antimony mg/L - - - 0.00032 0.00026 0.00033 0.00041 0.00033 0.187 0.00025 0.00031 0.205 0.00028 0.00028 0.00020 0.00019 0.00024 0.207 0.00018 0.00023 0.220 0.00017 0.00018 0.00018 0.062 0.00031 0.00029 0.00033 0.00030 0.00031 0.056 0.00031 0.00031 0.048 0.00027 0.00023 0.00022 0.00027 0.00025 0.106 0.00028 0.00025 0.106
Arsenic mg/L - - - 0.00016 0.00013 0.00014 0.00016 0.00015 0.102 0.00017 0.00015 0.108 0.00016 0.00016 0.00019 0.00016 0.00017 0.090 0.00018 0.00017 0.083 0.00018 0.00018 0.00018 0.062 0.00018 0.00018 0.00023 0.00019 0.00020 0.122 0.00018 0.00019 0.113 0.00017 0.00016 0.00017 0.00019 0.00017 0.073 0.00017 0.00017 0.064
Barium mg/L - - - 0.072 0.070 0.066 0.074 0.070 0.044 0.059 0.068 0.083 0.067 0.067 0.049 0.048 0.058 0.187 0.044 0.055 0.205 0.040 0.034 0.043 0.143 0.058 0.067 0.068 0.064 0.064 0.073 0.076 0.067 0.100 0.073 0.081 0.086 0.079 0.080 0.068 0.075 0.079 0.064
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0 <0.00002 <0.00002 0.000020 0 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Boron mg/L - - - 0.029 0.029 0.036 0.033 0.032 0.107 0.021 0.030 0.191 0.027 0.032 0.019 0.020 0.025 0.251 0.017 0.023 0.273 0.012 0.013 0.016 0.220 0.031 0.028 0.034 0.034 0.032 0.090 0.034 0.032 0.083 0.036 0.031 0.029 0.032 0.032 0.092 0.037 0.033 0.103

Cadmium mg/L 0.00035 - 0.00046(b) 0.0012 - 0.0028(b) 0.00076 - 0.001(j) 0.000038 0.000033 0.000043 0.000043 0.000039 0.126 0.000029 0.000037 0.164 0.000045 0.000043 0.000061 0.00012 0.000068 0.549 0.000084 0.000071 0.465 0.000087 0.00011 0.000092 0.253 0.0000068 <0.000005 <0.000005 <0.000005 0.0000055 0.165 0.0000085 0.0000061 0.259 0.0000092 0.000012 0.000012 0.000016 0.000012 0.213 0.000013 0.000012 0.184
Chromium mg/L - - - 0.00012 0.00014 0.00013 0.00014 0.00013 0.072 0.00015 0.00014 0.084 <0.0001 0.00013 0.00014 0.00015 0.00013 0.166 0.00013 0.00013 0.144 0.00016 0.00016 0.00015 0.088 0.00017 0.00016 0.00011 0.00014 0.00015 0.182 0.00014 0.00014 0.160 <0.0001 <0.0001 0.00012 0.00015 0.00012 0.201 0.00012 0.00012 0.174
Cobalt mg/L - - - 0.0022 0.0023 0.0051 0.0068 0.0041 0.549 0.0031 0.0039 0.511 0.0050 0.0044 0.0013 0.0020 0.0032 0.565 0.0021 0.0029 0.553 0.0016 0.0022 0.0018 0.200 0.0029 0.0011 0.0012 0.0014 0.0016 0.505 0.0013 0.0016 0.468 0.00058 0.00093 0.0010 0.0014 0.00098 0.344 0.0016 0.0011 0.357
Copper mg/L - - - <0.0002 <0.0005 <0.0005 <0.0005 0.00043 0.353 <0.0005 0.00044 0.305 <0.0002 <0.0002 0.00025 0.00022 0.00022 0.109 0.00023 0.00022 0.096 <0.0002 0.00024 0.00023 0.084 <0.0002 <0.0005 <0.0005 <0.0005 0.00043 0.353 <0.0005 0.00044 0.305 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 0.010 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 0.000050 0
Lithium mg/L - - - 0.018 0.021 0.022 0.021 0.020 0.084 0.012 0.019 0.228 0.015 0.017 0.011 0.012 0.014 0.217 0.0097 0.013 0.241 0.0063 0.0070 0.0090 0.255 0.017 0.017 0.020 0.018 0.018 0.069 0.020 0.018 0.073 0.022 0.018 0.016 0.017 0.018 0.131 0.020 0.018 0.116
Manganese mg/L - - - 0.011 0.011 0.021 0.030 0.018 0.483 0.020 0.019 0.413 0.026 0.024 0.0078 0.012 0.017 0.522 0.013 0.017 0.488 0.012 0.013 0.011 0.185 0.0058 0.00043 0.00055 0.0016 0.0021 1.203 0.00022 0.0017 1.359 0.0020 0.0027 0.0032 0.0080 0.0040 0.685 0.0056 0.0043 0.574
Mercury mg/L - - - - <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0 <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0 <0.000005 <0.000005 0.0000050 0 <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0 <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 0.0000050 0
Molybdenum mg/L - - - 0.0014 0.0014 0.0018 0.0018 0.0016 0.121 0.0014 0.0016 0.125 0.0013 0.0014 0.00097 0.00088 0.0011 0.220 0.00097 0.0011 0.208 0.00073 0.00083 0.00088 0.117 0.0015 0.0015 0.0016 0.0014 0.0015 0.055 0.0014 0.0015 0.054 0.0014 0.0012 0.0013 0.0014 0.0013 0.070 0.0014 0.0013 0.076
Nickel mg/L - - - 0.023 0.026 0.038 0.042 0.032 0.285 0.017 0.029 0.358 0.024 0.022 0.011 0.017 0.018 0.320 0.013 0.017 0.319 0.011 0.014 0.013 0.173 0.028 0.024 0.027 0.023 0.026 0.089 0.025 0.026 0.077 0.016 0.015 0.014 0.015 0.015 0.054 0.019 0.016 0.118
Selenium mg/L - - - 0.0079 0.0081 0.0071 0.0064 0.0074 0.108 0.0037 0.0066 0.266 0.0056 0.0058 0.0066 0.0096 0.0069 0.268 0.0057 0.0066 0.253 0.0050 0.0047 0.0063 0.310 0.0078 0.0074 0.0084 0.010 0.0084 0.142 0.0095 0.0086 0.132 0.0092 0.0086 0.0082 0.0076 0.0084 0.084 0.0086 0.0084 0.073
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 <0.00001 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 0.000010 0
Strontium mg/L - - - 0.39 0.42 0.46 0.49 0.44 0.094 0.30 0.41 0.180 0.35 0.36 0.23 0.24 0.30 0.237 0.21 0.28 0.256 0.14 0.17 0.20 0.214 0.35 0.38 0.42 0.37 0.38 0.069 0.40 0.38 0.062 0.41 0.39 0.42 0.40 0.41 0.031 0.42 0.41 0.029
Thallium mg/L - - - 0.000014 0.000016 0.000021 0.000021 0.000018 0.198 0.000010 0.000016 0.288 0.000014 0.000015 0.000012 0.000013 0.000014 0.096 0.000013 0.000013 0.085 0.000012 0.000016 0.000013 0.124 0.000017 0.000018 0.000025 0.000020 0.000020 0.178 0.000022 0.000020 0.157 0.000016 0.000013 0.000013 0.000013 0.000014 0.109 0.000014 0.000014 0.094
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 0.010 0
Uranium mg/L - - - 0.0031 0.0035 0.0040 0.0044 0.0037 0.154 0.0019 0.0034 0.284 0.0022 0.0022 0.0016 0.0017 0.0019 0.170 0.0012 0.0018 0.248 0.00085 0.0011 0.0013 0.267 0.0023 0.0027 0.0033 0.0031 0.0029 0.157 0.0034 0.0030 0.157 0.0034 0.0031 0.0029 0.0026 0.0030 0.107 0.0033 0.0030 0.100
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 <0.0005 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 0.00050 0
Zinc mg/L - - - 0.0041 0.0035 0.0045 0.0052 0.0043 0.165 <0.003 0.0041 0.211 0.0050 0.0041 0.0031 0.013 0.0063 0.715 0.0065 0.0063 0.615 0.0055 0.0077 0.0071 0.509 <0.001 <0.003 <0.003 <0.003 0.0025 0.400 <0.003 0.0026 0.344 <0.003 <0.003 <0.003 <0.003 0.0030 0 <0.003 0.0030 0
∑ Toxic Units
WQGs mg/L 13.05 14.28 17.00 17.30 15.40 - 9.47 14.19 - 11.77 13.16 9.91 12.41 11.94 - 12.24 11.99 - 12.16 11.05 11.50 - 14.60 13.22 15.87 13.79 14.35 - 14.06 14.38 - 11.38 10.94 10.54 10.10 10.72 - 13.32 11.24 -
WQGs/EVWQP Benchmarks mg/L 8.49 9.24 12.62 13.07 10.85 - 7.22 10.11 - 8.90 9.68 6.63 7.80 8.40 - 9.26 8.57 - 9.54 8.49 8.31 - 10.33 8.89 10.96 8.62 9.69 - 8.55 9.53 - 6.32 6.01 6.00 6.02 6.07 - 8.15 6.48 -

(a) = guideline is a minimum value, unless the background concentration or value is lower.

(e) = guideline is for chromium VI.
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (8.1 to 8.8). The guideline is calculated based on the individual pH for each sample.

(k) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
(Mx) = concentration is higher than the maximum BC MOE guideline or outside the recommended pH, DO or total alkalinity range.
Bolded  concentrations are higher than water quality guidelines.
Shaded concentrations

‐ = no guideline or no data.

Unit EVWQP 
Benchmarks

Mar 21
Feb 21  

(C. dubia and 
P.subcapitata )

Feb 28 Mar 07 Mar 14

Q1

Feb 21, 28, Mar 7, 14 
(H.azteca )

Q2 Q3 Q4

Oct 24Oct 17Aug 22
Oct 02

(C.dubia and 
P.subcapitata)

Oct 10Aug 15Jun 06
Jul 25

(C.dubia and 
P.subcapitata)

Aug 01 Aug 08May 30

Oct 2, 10, 17, 24, 31
(P.promelas and O.mykiss )

Apr 24  
(C.dubia and 

P.subcapitata)

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (195 to 688 mg/L). The guideline is calculated based on the individual hardness 
value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were screened 
against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 5.94 mg/L). The guideline is calculated based on the 
individual chloride concentration in each sample.

Feb 21, 28, Mar 7, 14, 21 
(P. promelas )

Oct 31

Apr 24, May 2, 9, 16 (H. 
azteca )

Apr 24, May 2, 9, 16, 23 
(P. promelas )

May 9, 16, 23, 30 June 6 
(O. mykiss )

Jul 25, Aug 1, 8, 15 
(H. azteca )

Jul 25, Aug 1, 8, 15, 22
(P.promelas )

Oct 2, 10, 17, 24
(H. azteca )

May 02
(C.dubia and 

P.subcapitata)
May 09 May 16 May 23

Parameter

(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.   The guideline range shown is based on the hardness range observed in the dataset (195 to 688 mg/L) but is 
capped at a hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all other parameters).
Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision  after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the 
guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines;  C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata;  H. azteca = Hyallela 
azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;    CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams 
of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.198 mg‐N/L) is based on the combination of field pH (8.8) and water 
temperature (5.9°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG 
does not necessarily accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each 
sample.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (1.03 mg‐N/L) is based on the combination of field pH (8.8) and water temperature (5.9°C). 
Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect 
toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (195 to 688 
mg/L) but is capped at a hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
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Table C‐10: Water Quality Screening for 2017 Chronic Toxicity Tests at LC_LCDSSLCC

Guidelines for the protection of: Q1 Q3

Aquatic Life
30-day mean

(BC MOE)
Maximum
(BC MOE)

Mean CV Mean CV

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - 8.4 8.3 8.2 8.3 8.2 8.3 8.3 8.3 0.007 8.4 8.4 8.3 8.4 8.3 8.3 8.4 0.006
Temperature °C - - - 1.8 5.3 4.5 3.6 4.1 3.7 5.5 4.3 0.180 7.2 6.0 4.9 5.5 4.5 3.9 5.0 0.166
Dissolved oxygen mg/L 8.0 5.0 - 14 11 12 12 12 12 13 12 0.026 9.0 10.0 11 10 11 11 11 0.041
Conductivity µS/cm - - - - - - - - - - - - - - - - - - - -
Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - 8.3 8.3 8.3 8.4 8.3 8.4 8.3 8.3 0.004 8.4 8.2 8.2 8.3 8.3 8.3 8.3 0.007
Specific conductivity µS/cm - - - 824 715 422 463 413 305 418 404 - 699 718 750 738 734 692 726 -
Hardness, as CaCO3 mg/L - - - 552 477 305 261 235 200 240 248 0.155 397 471 471 484 522 520 494 0.052

Total alkalinity, as CaCO3 mg/L 20(a)
- - 196 199 157 163 149 132 154 151 0.078 192 156 191 180 204 197 186 0.101

Total dissolved solids mg/L - - - 707 676 380 340 328 269 318 327 0.123 531 651 670 699 668 699 677 0.031
Total suspended solids mg/L - - - 1.4 2.3 1.0 1.4 6.5 7.1 1.3 3.5 0.884 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 1.0 0
Total organic carbon mg/L - - - 0.71 1.3 2.6 2.0 1.9 1.5 1.4 1.9 0.263 1.3 0.94 0.82 1.2 0.82 0.86 0.94 0.189
Dissolved organic carbon mg/L - - - <0.5 1.2 2.5 1.7 2.1 1.5 1.3 1.8 0.265 1.8 0.97 0.77 1.2 0.80 0.62 0.87 0.247
Turbidity NTU - - - 0.36 1.2 1.1 1.0 1.2 5.4 0.88 1.9 1.024 0.43 0.28 0.19 0.24 0.85 0.65 0.44 0.660
Conductivity µS/cm - - - 954 889 579 526 458 406 478 489 0.135 796 777 867 817 874 930 853 0.068
Major Ions
Bromide mg/L - - - <0.25 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.050 0 <0.05 <0.05 0.067 <0.05 <0.05 <0.05 0.053 0.142
Chloride mg/L 150 600 - 13.0 8.0 2.6 2.2 1.9 1.4 1.8 2.0 0.240 5.5 8.0 8.4 4.5 6.7 6.1 6.7 0.232

Fluoride mg/L - 1.6 - 2.0(b) - 0.21 0.20 0.20 0.19 0.17 0.17 0.17 0.18 0.072 0.20 0.18 0.17 0.20 0.19 0.19 0.18 0.058

Sulphate mg/L 429(b, c) - 481 295 254 125 105 90 76 95 98 0.185 206 245 255 264 258 262 257 0.029
Nutrients

Nitrate mg-N/L 3.0 33 8.9 - 22(i) 12(Mn) 15(Mn) 7.7(Mn) 6.0(Mn) 5.1(Mn) 4.1(Mn) 5.2(Mn) 5.6(Mn) 0.243 10(Mn) 9.6(Mn) 9.9(Mn) 12(Mn) 12(Mn) 12(Mn) 11(Mn) 0.104

Nitrite mg-N/L 0.020 - 0.20(d) 0.060 - 0.60(d) - <0.0050 0.0040 0.0015 <0.001 <0.001 <0.001 0.0011 0.0011 0.194 0.0041 0.0013 0.0012 0.0016 0.0021 0.0013 0.0015 0.245
Total Kjeldahl Nitrogen mg-N/L - - - 0.12 0.69 0.34 0.92 0.55 0.40 0.62 0.56 0.406 0.66 0.51 0.60 0.59 0.24 0.11 0.41 0.541
Total phosphorus mg-P/L - - - - - - - - - - - - - - - - - - - -
Orthophosphate mg-P/L - - - 0.0024 0.0016 0.0013 0.0015 <0.001 0.0016 0.0017 0.0014 0.195 0.0021 <0.001 <0.001 <0.001 0.0010 0.0013 0.0011 0.127

Total Ammonia mg-N/L 0.47 - 0.76(g) 2.5 - 4.0(h) - <0.005 <0.005 0.0054 <0.005 <0.005 0.0078 <0.005 0.0056 0.216 0.0067 0.0066 0.017 0.0060 <0.005 <0.005 0.0080 0.658
Phosphorus mg-P/L - - - 0.005 <0.002 0.010 0.0035 0.0037 0.0076 <0.004 0.0058 0.509 0.0052 <0.002 0.0035 <0.002 <0.002 0.0025 0.0024 0.272
Total Metals
Aluminum mg/L - - - 0.009 0.014 0.027 0.012 0.031 0.051 0.015 0.027 0.579 0.0031 0.0038 0.0055 0.0042 0.0041 0.0041 0.0043 0.153
Antimony mg/L 0.0090 - - 0.00024 0.00028 0.00024 0.00024 0.00019 0.00017 0.00022 0.00021 0.147 0.00024 0.00029 0.00024 0.00029 0.00027 0.00030 0.00028 0.086
Arsenic mg/L - 0.0050 - 0.00010 0.00015 0.00018 0.00014 0.00015 0.00019 0.00018 0.00017 0.129 0.00012 0.00018 0.00014 0.00013 0.00011 0.00010 0.00013 0.236
Barium mg/L 1.0 - - 0.084 0.070 0.038 0.037 0.035 0.032 0.031 0.034 0.088 0.059 0.075 0.074 0.080 0.081 0.077 0.077 0.037
Beryllium mg/L 0.00013 - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Boron mg/L - 1.2 - 0.014 0.014 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 0.013 0.014 0.014 0.012 0.014 0.016 0.014 0.101
Cadmium mg/L - - - 0.00009 0.00017 0.00023 0.00022 0.00019 0.00022 0.00030 0.00023 0.177 0.00020 0.00016 0.00015 0.00014 0.00018 0.00020 0.00017 0.143
Calcium mg/L - - - 125 108 71 61 57 47 61 59 0.147 92 111 112 112 116 117 114 0.024

Chromium mg/L 0.0010(e) - - 0.00021 0.00016 0.00025 0.00014 0.00032 0.00025 0.00017 0.00023 0.317 0.00017 0.00022 0.00017 0.00015 0.00027 0.00014 0.00019 0.286
Cobalt mg/L 0.0040 0.11 - <0.0001 <0.0001 0.00015 0.00012 0.00010 0.00013 0.00011 0.00012 0.158 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0

Copper mg/L 0.0080 - 0.010(b) 0.021 - 0.040(b) - <0.0005 <0.0005 0.00084 <0.0005 <0.0005 <0.0005 <0.0005 0.00057 0.268 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Iron mg/L - 1.0 - 0.025 0.033 0.045 0.017 0.045 0.086 0.020 0.043 0.649 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0

Lead mg/L 0.011 - 0.020(b) 0.20 - 0.42(b) - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000077 <0.00005 0.000055 0.218 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Lithium mg/L - - - 0.039 0.047 0.024 0.019 0.020 0.016 0.020 0.020 0.136 0.036 0.040 0.041 0.038 0.038 0.047 0.041 0.086
Magnesium mg/L - - - 58 48 30 26 21 17 23 24 0.211 37 49 52 51 51 50 51 0.026

Manganese mg/L 1.5 - 2.6(b) 2.7 - 3.4(b) - 0.0022 0.0036 0.0039 0.0022 0.0034 0.0059 0.0016 0.0034 0.488 0.00087 0.0022 0.0018 0.00090 0.00084 0.00098 0.0013 0.456
Mercury mg/L 0.000010 - - <0.00000050 0.00000069 0.0000011 0.0000010 0.0000013 0.0000015 <0.0000005 0.0000011 0.341 0.00000050 <0.0000005 <0.0000005 <0.0000005 0.00000051 <0.0000005 0.00000050 0.009
Molybdenum mg/L 1.0 2.0 - 0.0023 0.0020 0.0015 0.0013 0.0011 0.0011 0.0012 0.0012 0.138 0.0016 0.0016 0.0017 0.0016 0.0017 0.0018 0.0017 0.043
Nickel mg/L 0.005(k) - - 0.0038 0.0055(Mn) 0.0056(Mn) 0.0050 0.0040 0.0039 0.0055(Mn) 0.0048 0.162 0.0059(Mn) 0.0057(Mn) 0.0051(Mn) 0.0052(Mn) 0.0065(Mn) 0.0064(Mn) 0.0058(Mn) 0.109
Potassium mg/L - - - 1.4 1.6 1.2 0.96 0.90 0.77 0.93 0.94 0.146 1.2 1.5 1.5 1.3 1.5 1.5 1.5 0.049
Selenium mg/L 0.0020 - 0.019 0.036(Mn, E) 0.041(Mn, E) 0.022(Mn, E) 0.019(Mn) 0.016(Mn) 0.017(Mn) 0.025(Mn, E) 0.02(Mn, E) 0.179 0.036(Mn, E) 0.036(Mn, E) 0.036(Mn, E) 0.063(Mn, E) 0.061(Mn, E) 0.057(Mn, E) 0.051(Mn, E) 0.259

Silver mg/L 0.0015(b) 0.0030(b) - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Sodium mg/L - - - 7.4 7.3 3.7 3.1 2.6 2.0 3.3 3.0 0.227 5.4 6.4 6.4 6.2 6.9 7.6 6.7 0.086
Strontium mg/L - - - 0.22 0.22 0.14 0.11 0.11 0.10 0.12 0.12 0.115 0.19 0.21 0.21 0.22 0.22 0.21 0.21 0.021
Thallium mg/L 0.00080 - - <0.00001 <0.00001 0.000011 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0.044 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Uranium mg/L 0.0085 - - 0.0041 0.0036 0.0023 0.0020 0.0016 0.0014 0.0020 0.0019 0.188 0.0028 0.0038 0.0039 0.0041 0.0040 0.0044 0.0040 0.055
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0

Zinc mg/L 0.090 - 0.19(b) 0.12 - 0.34(b) - 0.004 0.012 0.010 0.010 0.0085 0.011 0.014 0.011 0.181 0.0098 0.0076 0.0083 0.0086 0.0080 0.0081 0.0081 0.046
Dissolved Metals

Aluminum mg/L 0.050(f) 0.10(f) - <0.0030 0.0011 0.0010 0.0010 0.0016 0.0028 0.0021 0.0017 0.452 0.0015 <0.003 <0.003 <0.003 <0.003 <0.003 0.0030 0
Antimony mg/L - - - 0.00021 0.00028 0.00026 0.00026 0.00018 0.00018 0.00019 0.00021 0.197 0.00026 0.00026 0.00023 0.00023 0.00025 0.00031 0.00026 0.128
Arsenic mg/L - - - <0.00010 0.00012 0.00014 0.00013 0.00014 0.00013 0.00011 0.00013 0.094 <0.0001 0.00014 <0.0001 <0.0001 0.00010 <0.0001 0.00011 0.166
Barium mg/L - - - 0.084 0.073 0.038 0.036 0.036 0.031 0.032 0.035 0.092 0.062 0.074 0.077 0.081 0.081 0.080 0.079 0.040
Beryllium mg/L - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000020 0
Bismuth mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Boron mg/L - - - 0.013 0.014 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 0.013 0.013 0.012 0.011 0.013 0.016 0.013 0.144

Cadmium mg/L 0.00035 - 0.00046(b) 0.0012 - 0.0028(b) 0.00078 - 0.001(j) 0.00010 0.00015 0.00021 0.00022 0.00018 0.00019 0.00030 0.00022 0.219 0.00025 0.00015 0.00014 0.00013 0.00019 0.00019 0.00016 0.176
Chromium mg/L - - - 0.0001 <0.0001 <0.0001 0.00013 <0.0001 0.00013 <0.0001 0.00011 0.147 <0.0001 <0.0001 0.00011 <0.0001 0.00010 0.00013 0.00011 0.121
Cobalt mg/L - - - <0.0001 <0.0001 <0.0001 0.00010 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Copper mg/L - - - <0.0005 <0.0002 0.00042 0.00041 0.00031 <0.0002 0.00031 0.00033 0.272 0.00021 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Iron mg/L - 0.35 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Lead mg/L - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0 0.000097 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000050 0
Lithium mg/L - - - 0.040 0.048 0.025 0.022 0.020 0.015 0.022 0.021 0.167 0.036 0.037 0.038 0.037 0.043 0.051 0.041 0.147
Manganese mg/L - - - 0.00156 0.00081 0.00069 0.00036 0.00060 0.00055 0.00052 0.00054 0.223 0.00066 0.0011 0.0012 0.00035 <0.0001 0.00024 0.00059 0.851
Mercury mg/L - - - <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000050 0
Molybdenum mg/L - - - 0.0022 0.0020 0.0015 0.0013 0.0011 0.0011 0.0011 0.0012 0.158 0.0017 0.0016 0.0016 0.0016 0.0018 0.0018 0.0016 0.073
Nickel mg/L - - - 0.0039 0.0052 0.0051 0.0054 0.0038 0.0039 0.0056 0.0048 0.177 0.0061 0.0053 0.0047 0.0050 0.0063 0.0064 0.0056 0.137
Selenium mg/L - - - 0.034 0.046 0.025 0.020 0.019 0.021 0.025 0.022 0.139 0.041 0.042 0.040 0.064 0.059 0.063 0.054 0.220
Silver mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0
Strontium mg/L - - - 0.23 0.23 0.14 0.13 0.11 0.10 0.11 0.12 0.127 0.19 0.21 0.20 0.21 0.22 0.22 0.21 0.047
Thallium mg/L - - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000010 0 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000011 0.000010 0.044
Tin mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 0
Titanium mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 0
Uranium mg/L - - - 0.0039 0.0033 0.0021 0.0019 0.0016 0.0014 0.0016 0.0017 0.166 0.0028 0.0038 0.0039 0.0040 0.0041 0.0045 0.0041 0.064
Vanadium mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00050 0
Zinc mg/L - - - 0.0034 0.0084 0.010 0.011 0.0086 0.0095 0.013 0.011 0.164 0.014 0.0056 0.0054 0.0048 0.0076 0.0070 0.0061 0.193
∑ Toxic Units
WQGs mg/L 25.13 28.88 16.78 14.36 12.48 12.74 17.45 14.85 - 24.79 24.64 24.59 38.80 38.27 36.16 32.66 -
WQGs/EVWQP Benchmarks mg/L 5.37 6.00 4.64 4.06 3.83 3.92 4.58 4.22 - 5.55 5.54 5.42 6.93 7.21 6.89 6.40 -

(a) = guideline is a minimum value, unless the background concentration or value is lower

(e) = guideline is for chromium VI
(f) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (7.9 to 8.6). The guideline is calculated based on the individual pH for each samp

(k) = Value is based on site‐specific toxicity testing with C. dubia  and H. azteca .
(Mn) = concentration is higher than the 30‐day mean BC MOE guideline or outside the recommended pH, DO or total alkalinity range
(E) = concentration is higher than the evwqp benchmarks  guideline
Bolded  concentrations are higher than water quality guidelines
Shaded concentrations

‐ = no guideline or no data

Apr 24  
(C.dubia and 

P.subcapitata)

Q4

Oct 10 Oct 17 Oct 24
Oct 02

(C.dubia and 
P.subcapitata)

Oct 31

Oct 2, 10, 17, 24, 31
(O.mykiss )

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (200 to 560 mg/L). The guideline is calculated based on the individual 
hardness value for each sample.
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC MOE water quality guideline has been established for sulphate; however, the observed data were 
screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.37 to 16.0 mg/L). The guideline is calculated based on the 
individual chloride concentration in each sample.

(g) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.471 mg‐N/L) is based on the combination of field pH (8.4) and water temperature 
(7.2°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily 
accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

Jul 25
(C.dubia and 

P.subcapitata)
Jun 06May 09 May 16 May 23 May 30

May 9, 16, 23, 30 June 6 (O. 
mykiss )

Feb 21  
(C. dubia and 
P.subcapitata )

Parameter Unit EVWQP 
Benchmarks

Q2

BC MOE = British Columbia Ministry of Environment & Climate Change Strategy; EVWQP = Elk Valley Water Quality Plan guidelines; C. dubia  = Ceriodaphnia dubia; P. subcapitata = Pseudokirchneriella subcapitata;  H. azteca = Hyallela 
azteca; P. promelas = Pimephales promelas; O. mykiss = Oncorhynchus mykiss;    CaCO3 = calcium carbonate; mg/L = milligrams per litre; μs/cm = microsiemens per centimeter; NTU = nephelometric turbidity units; mg‐N/L = milligrams 
of Nitrogen per litre; mg=P/L = milligrams of Phosphorus per litre.

(h) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.45 mg‐N/L) is based on the combination of field pH (8.4) and water temperature 
(7.2°C). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily 
accurately reflect toxic effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(i) = the EVWQP benchmark for nitrate is hardness dependent and applies within a hardness range of 67 to 500 mg/L.  The guideline range shown is based on the hardness range observed in the dataset (200 to 560 
mg/L) but is capped at a maximum hardness of 500 mg/L. The guideline is calculated based on the individual hardness value for each sample.
(j) = the EVWQP benchmark for dissolved cadmium is hardness dependent and applies up to a hardness range of 285 mg/L.   The guideline range shown is based on the hardness range observed in the dataset (200 to 
560 mg/L) but is capped at a hardness of 285 mg/L. The guideline is calculated based on the individual hardness value for each sample.

 are higher than the EVWQP benchmark (e.g., for nitrate, total selenium, dissolved cadmium or sulphate) or higher than the BC MOE 30‐day mean water quality guideline (all othe
parameters).

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precisio after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as
being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID
Mean Survival 

(Control 
Normalized)

Mean 
Reproduction 

(Control 
Normalized)

ALKALINITY, TOTAL 
(As CaCO3), lab 

measured.-N-mg/l
ALUMINUM-D-mg/l ALUMINUM-T-mg/l ANTIMONY-D-mg/l

Reference
2015 Q1 Reference (FR_UFR1) 111 103 149 < 0.0030 0.0032 < 0.00010
2015 Q1 Reference (FR_UFR1) 100 93 149 < 0.0030 0.0032 < 0.00010
2015 Q1 Reference (FR_UFR1) 100 102 145 < 0.0030 0.0059 < 0.00010
2015 Q2 Reference (FR_UFR1) 100 92 119 0.0092 0.083 < 0.00010
2015 Q3 Reference (FR_UFR1) 111 106 159 < 0.0030 0.0078 < 0.00010
2015 Q4 Reference (FR_UFR1) 100 112 146 < 0.0030 0.0046 < 0.00010
2015 Q2 Reference (GH_ER2) 100 93 157 < 0.0030 0.076 < 0.00010
2015 Q4 Reference (GH_ER2) 100 110 147 < 0.0030 0.0046 < 0.00010
2016 Q1 Reference (FR_UFR1) 111 114 138 < 0.0030 0.0048 < 0.00010
2016 Q2 Reference (FR_UFR1) 100 98 110 0.015 0.11 < 0.00010
2016 Q3 Reference (FR_UFR1) 100 99 160 < 0.0030 0.013 < 0.00010
2016 Q4 Reference (FR_UFR1) 100 92 141 0.011 0.051 < 0.00010
2016 Q2 Reference (GH_ER2) 90 74 143 0.0036 0.2 < 0.00010
2016 Q4 Reference (GH_ER2) 100 95 143 < 0.0030 0.0075 < 0.00010
2017 Q2 Reference (CM_MC1) 100 118 133 0.004 0.02 < 0.0001
2017 Q3 Reference (CM_MC1) 100 118 141 0.0026 0.021 < 0.0001
2017 Q4 Reference (CM_MC1) 100 101 134 < 0.003 0.0086 < 0.0001
2017 Q1 Reference (FR_UFR1) 100 131 146 < 0.001 0.0046 < 0.0001
2017 Q2 Reference (FR_UFR1) 100 104 113 0.089 0.15 < 0.0001
2017 Q3 Reference (FR_UFR1) 100 109 148 0.0015 0.0071 < 0.0001
2017 Q4 Reference (FR_UFR1) 100 102 138 < 0.003 0.0037 < 0.0001
2017 Q2 Reference (GH_ER2) 90 83 153 < 0.003 0.077 < 0.0001
2017 Q3 Reference (GH_ER2) 100 122 130 0.0027 0.012 < 0.0001
2017 Q4 Reference (GH_ER2) 100 97 155 < 0.003 0.0061 < 0.0001

Tests categorized as no adverse response
2015 Q1 CM_MC2 111 87 213 0.0097 0.032 0.00017
2015 Q3 CM_MC2 111 104 198 < 0.0030 0.016 0.00018
2015 Q1 EV_HC1 100 97 135 0.003 0.009 0.0001
2015 Q2 EV_HC1 100 97 110 0.0032 0.05 0.0001
2015 Q3 EV_HC1 111 123 192 0.0049 0.034 < 0.00010
2015 Q4 EV_HC1 100 119 195 < 0.0030 0.0058 < 0.00010
2015 Q1 EV_MC2 100 96 193 0.0037 0.019 < 0.00010
2015 Q2 EV_MC2 100 90 116 < 0.0070 0.36 < 0.00010
2015 Q3 EV_MC2 111 114 194 0.003 0.0085 0.00041
2015 Q4 EV_MC2 100 111 193 < 0.0030 0.0056 0.00035
2015 Q2 FR_FRCP1 100 94 147 < 0.0030 0.073 0.00022
2015 Q3 FR_FRCP1 111 119 198 < 0.0030 0.022 0.00027
2015 Q1 GH_ERC 100 96 155 < 0.0030 0.028 < 0.00010
2015 Q2 GH_ERC 100 91 161 < 0.0030 0.13 < 0.00010
2015 Q3 GH_ERC 111 100 142 < 0.0030 0.083 < 0.00010
2015 Q4 GH_ERC 100 120 151 < 0.0030 0.007 < 0.00010
2015 Q1 GH_FR1 111 99 202 < 0.0030 0.0048 0.00014
2015 Q2 GH_FR1 100 103 167 < 0.0030 0.053 0.00017
2015 Q3 GH_FR1 111 114 182 < 0.0030 0.013 0.00022
2015 Q4 GH_FR1 100 124 188 < 0.0030 0.004 0.00011
2015 Q1 LC_LCDSSLCC 111 98 195 < 0.0030 0.0052 0.00022
2015 Q3 LC_LCDSSLCC 111 107 181 < 0.0030 0.013 0.00019
2015 Q4 LC_LCDSSLCC 100 89 197 < 0.0050 < 0.015 < 0.00050
2016 Q1 EV_HC1 111 113 191 < 0.0030 0.0096 < 0.00010
2016 Q3 EV_HC1 100 89 192 0.014 0.073 < 0.00010
2016 Q4 EV_HC1 100 88 192 0.0054 0.076 < 0.00010
2016 Q1 EV_MC2 111 109 179 < 0.0030 0.031 0.00025
2016 Q3 EV_MC2 100 96 204 < 0.0030 0.0054 0.00021
2016 Q1 GH_ERC 100 101 152 < 0.0030 0.0031 < 0.00010
2016 Q3 GH_ERC 100 95 144 < 0.0030 0.021 < 0.00010
2016 Q4 GH_ERC 100 84 148 < 0.0030 0.019 < 0.00010
2016 Q1 GH_FR1 89 92 190 < 0.0030 0.004 0.00012
2016 Q3 GH_FR1 100 100 198 < 0.0030 0.0079 0.00013
2016 Q4 GH_FR1 100 83 188 < 0.003 0.012 0.00015
2016 Q1 LC_LCDSSLCC 111 109 193 < 0.0030 0.0074 0.0002
2016 Q3 LC_LCDSSLCC 100 83 187 < 0.0030 0.0047 0.00021
2016 Q4 LC_LCDSSLCC 100 94 176 < 0.0030 0.0056 0.00019
2017 Q1 EV_HC1 100 121 197 < 0.003 0.0097 < 0.0001
2017 Q3 EV_HC1 100 105 182 < 0.003 0.0097 < 0.0001
2017 Q4 EV_HC1 100 100 171 < 0.003 0.004 < 0.0001
2017 Q2 EV_MC2 90 80 143 0.018 0.11 0.0001
2017 Q3 EV_MC2 100 96 167 < 0.003 0.0083 0.00018
2017 Q4 EV_MC2 100 126 137 < 0.003 0.011 < 0.0001
2017 Q1 GH_ERC 100 126 156 < 0.003 0.0065 < 0.0001
2017 Q2 GH_ERC 100 98 157 < 0.003 0.12 < 0.0001
2017 Q3 GH_ERC 100 95 140 0.0031 0.042 < 0.0001
2017 Q4 GH_ERC 100 101 145 < 0.003 0.0045 < 0.0001
2017 Q1 GH_FR1 100 108 202 < 0.003 0.0085 0.00012
2017 Q2 GH_FR1 100 85 194 0.0069 0.71 0.00022
2017 Q4 GH_FR1 100 116 160 < 0.003 < 0.003 0.00015
2017 Q2 LC_LCDSSLCC 100 124 199 0.0011 0.014 0.00028
2017 Q3 LC_LCDSSLCC 100 104 192 0.0015 0.0031 0.00026
2017 Q4 LC_LCDSSLCC 100 127 156 < 0.003 0.0038 0.00026

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2 100 55 148 0.0044 0.31 0.00012
2015 Q4 CM_MC2 100 69 215 < 0.0030 0.0054 0.00013
2015 Q1 FR_FRCP1 100 47 337 < 0.0030 < 0.0060 0.00048
2015 Q4 FR_FRCP1 100 57 211 < 0.0030 0.0035 0.00025
2015 Q2 LC_LCDSSLCC 100 82 150 < 0.0030 0.016 0.00015
2016 Q1 CM_MC2 111 97 206 < 0.0030 0.012 0.00018
2016 Q2 CM_MC2 100 43 152 0.0076 0.34 0.00014
2016 Q3 CM_MC2 100 73 201 < 0.0030 0.0053 0.00019
2016 Q4 CM_MC2 100 68 165 0.0088 0.15 0.00014
2016 Q2 EV_HC1 90 79 179 0.0046 0.15 < 0.00010
2016 Q2 EV_MC2 100 77 98 0.018 0.42 < 0.00010
2016 Q4 EV_MC2 100 66 122 0.023 0.23 < 0.00010
2016 Q1 FR_FRCP1 100 60 254 < 0.0030 < 0.0030 0.00027
2016 Q2 FR_FRCP1 100 80 147 < 0.0030 0.11 0.00018
2016 Q3 FR_FRCP1 100 67 198 < 0.0030 0.014 0.0002
2016 Q4 FR_FRCP1 100 63 193 0.0046 0.015 0.00019
2016 Q2 GH_ERC 100 77 146 0.0045 0.31 < 0.00010
2016 Q2 GH_FR1 90 74 160 < 0.0030 0.09 0.00017
2016 Q2 LC_LCDSSLCC 100 67 153 < 0.0030 0.029 0.00024

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2 100 40 211 0.0012 0.0081 0.00032
2017 Q2 CM_MC2 90 50 197 0.0057 0.11 0.00028
2017 Q2 CM_MC2 100 76 194 0.0047 0.095 0.00028
2017 Q3 CM_MC2 70 33 180 0.0019 0.018 0.00031
2017 Q4 CM_MC2 80 41 196 < 0.003 0.01 0.00027
2017 Q2 EV_HC1 100 72 201 0.0078 0.072 < 0.0001
2017 Q1 EV_MC2 100 94 176 < 0.003 0.022 0.00023
2017 Q1 FR_FRCP1 100 67 251 < 0.001 0.005 0.00023
2017 Q2 FR_FRCP1 100 41 169 0.013 0.36 0.00021
2017 Q3 FR_FRCP1 100 75 196 0.0011 0.0082 0.0002
2017 Q4 FR_FRCP1 100 54 146 < 0.003 < 0.003 0.00024
2017 Q3 GH_FR1 100 91 191 0.0017 0.007 0.00016
2017 Q1 LC_LCDSSLCC 100 92 196 < 0.003 0.0086 0.00021

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

ANTIMONY-T-mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-mg/l

< 0.00010 < 0.00010 < 0.00010 0.077 0.077 < 0.00010
< 0.00010 < 0.00010 < 0.00010 0.077 0.077 < 0.00010
< 0.00010 < 0.00010 < 0.00010 0.075 0.078 < 0.00010
< 0.00010 0.00012 0.00014 0.042 0.043 < 0.00010
< 0.00010 0.00011 0.00012 0.076 0.076 < 0.00010
< 0.00010 < 0.00010 0.0001 0.074 0.075 < 0.00010
< 0.00010 0.00011 0.00016 0.046 0.048 < 0.00010
< 0.00010 < 0.00010 < 0.00010 0.047 0.049 < 0.00010
< 0.00010 < 0.00010 < 0.00010 0.074 0.073 < 0.00010
< 0.00010 0.00011 0.00014 0.04 0.042 < 0.00010
< 0.00010 < 0.00010 0.0001 0.074 0.077 < 0.000020
< 0.00010 < 0.00010 0.00015 0.069 0.064 < 0.000020
< 0.00010 0.00011 0.00024 0.042 0.044 < 0.00010
< 0.00010 < 0.00010 < 0.00010 0.042 0.038 < 0.000020
< 0.0001 0.00022 0.0002 0.048 0.046 < 0.00002
< 0.0001 0.00022 0.00024 0.05 0.046 < 0.00002
< 0.0001 0.00016 0.00019 0.051 0.051 < 0.00002
0.00026 < 0.0001 0.00012 0.073 0.073 < 0.00002
< 0.0001 0.00015 0.00019 0.053 0.051 < 0.00002
0.00011 < 0.0001 0.00013 0.068 0.069 < 0.00002
< 0.0001 < 0.0001 0.00011 0.072 0.072 < 0.00002
< 0.0001 < 0.0001 0.00014 0.05 0.051 < 0.00002
0.00019 0.00011 0.00012 0.043 0.043 < 0.00002
< 0.0001 < 0.0001 0.00011 0.049 0.048 < 0.00002

0.00019 0.00017 0.00022 0.072 0.072 < 0.00010
0.00021 0.00019 0.00021 0.069 0.069 < 0.00010
0.0001 0.00013 0.00014 0.041 0.042 0.0001
0.0001 0.00013 0.00016 0.025 0.025 0.0001
0.00011 0.00017 0.00024 0.058 0.059 < 0.00010
0.00012 0.00014 0.00015 0.06 0.063 < 0.00010

< 0.00010 0.00015 0.00018 0.11 0.11 < 0.00010
0.00011 0.00018 0.00033 0.062 0.067 < 0.00010
0.00044 0.00016 0.00023 0.1 0.1 < 0.00010
0.00038 0.00014 0.00019 0.11 0.11 < 0.00010
0.00022 < 0.00010 0.00015 0.064 0.065 < 0.00010
0.00033 0.0001 0.00019 0.076 0.076 < 0.00010
0.00012 < 0.00010 0.00015 0.055 0.056 < 0.00010

< 0.00010 < 0.00010 0.00017 0.05 0.051 < 0.00010
< 0.00010 < 0.00010 0.00017 0.046 0.049 < 0.00010
< 0.00010 < 0.00010 < 0.00010 0.058 0.06 < 0.00010
0.00014 < 0.00010 0.00014 0.12 0.13 < 0.00010
0.00017 0.0001 0.00014 0.085 0.087 < 0.00010
0.00025 0.00014 0.0002 0.098 0.10 < 0.00010
0.00015 < 0.00010 0.00014 0.12 0.12 < 0.00010
0.00022 0.00011 0.00013 0.096 0.093 < 0.00010
0.00026 < 0.00010 0.00011 0.06 0.063 < 0.00010

< 0.00050 < 0.00050 < 0.00050 0.085 0.091 < 0.00050
< 0.00010 0.00015 0.00016 0.067 0.065 < 0.00010
< 0.00010 0.00016 0.00021 0.065 0.066 < 0.000020

0.0001 0.00015 0.00019 0.06 0.06 < 0.000020
0.00025 0.00013 0.00016 0.11 0.11 < 0.00010
0.00022 0.00018 0.00018 0.1 0.1 < 0.000020

< 0.00010 < 0.00010 < 0.00010 0.067 0.066 < 0.00010
< 0.00010 < 0.00010 0.00011 0.049 0.05 < 0.000020
< 0.00010 < 0.00010 0.00012 0.055 0.051 < 0.000020
0.00014 < 0.00010 < 0.00010 0.12 0.11 < 0.00010
0.00014 < 0.00010 0.00012 0.1 0.1 < 0.000020
0.00034 < 0.0001 0.00014 0.1 0.097 < 0.00002
0.00025 < 0.00010 0.00013 0.086 0.089 < 0.00010
0.00024 < 0.00010 0.00011 0.072 0.066 < 0.000020
0.00026 < 0.00010 0.0002 0.055 0.053 < 0.000020
< 0.0001 0.00014 0.00017 0.065 0.066 < 0.00002
< 0.0001 0.0002 0.0002 0.061 0.057 < 0.00002
< 0.0001 0.00016 0.00018 0.063 0.063 < 0.00002
0.00012 0.00021 0.00029 0.091 0.091 < 0.00002
0.0002 0.00017 0.00018 0.11 0.098 < 0.00002
0.00012 0.00017 0.00018 0.094 0.12 < 0.00002
< 0.0001 < 0.0001 < 0.0001 0.062 0.064 < 0.00002
< 0.0001 < 0.0001 0.00017 0.057 0.063 < 0.00002
0.00016 0.00011 0.00015 0.047 0.048 < 0.00002
< 0.0001 < 0.0001 < 0.0001 0.056 0.054 < 0.00002
0.00011 < 0.0001 0.00011 0.12 0.12 < 0.00002
0.00027 0.00015 0.00038 0.081 0.095 < 0.00002
0.00015 < 0.0001 < 0.0001 0.11 0.11 < 0.00002
0.00028 0.00012 0.00015 0.073 0.07 < 0.00002
0.00024 < 0.0001 0.00012 0.062 0.059 < 0.00002
0.00029 0.00014 0.00018 0.074 0.075 < 0.00002

0.00013 0.00017 0.00031 0.044 0.046 < 0.00010
0.00013 0.00018 0.00022 0.09 0.092 < 0.00010
0.00051 < 0.00020 0.00022 0.036 0.037 < 0.00020
0.00026 < 0.00010 < 0.00010 0.08 0.078 < 0.00010
0.00017 0.00011 0.00014 0.041 0.042 < 0.00010
0.00018 0.00015 0.00021 0.077 0.075 < 0.00010
0.00015 0.00017 0.00029 0.05 0.052 < 0.00010
0.00025 0.00019 0.0002 0.077 0.075 < 0.000020
0.00016 0.00017 0.00026 0.054 0.057 < 0.000020
0.00013 0.00013 0.00024 0.038 0.04 < 0.00010
0.0002 0.00017 0.00037 0.058 0.063 < 0.00010
0.00011 0.00019 0.00027 0.074 0.081 < 0.000020
0.0003 < 0.00010 0.0001 0.075 0.075 < 0.00010
0.00025 < 0.00010 0.00016 0.065 0.068 < 0.00010
0.00022 < 0.00010 0.00012 0.071 0.073 < 0.000020
0.0002 < 0.00010 0.00018 0.072 0.067 < 0.000020
0.00011 < 0.00010 0.0003 0.051 0.053 < 0.00010
0.00023 0.00011 0.00017 0.079 0.078 < 0.00010
0.00033 0.00012 0.00015 0.037 0.038 < 0.00010

0.00066 0.00016 0.00021 0.072 0.075 < 0.00002
0.00025 0.00016 0.00027 0.067 0.063 < 0.00002
0.00035 0.00016 0.00027 0.067 0.08 < 0.00002
0.00036 0.00018 0.00024 0.058 0.059 < 0.00002
0.0003 0.00017 0.00018 0.073 0.074 < 0.00002
0.00011 0.00018 0.00028 0.05 0.051 < 0.00002
0.00022 0.00012 0.00017 0.12 0.12 < 0.00002
0.00066 < 0.0001 0.00013 0.072 0.077 < 0.00002
0.00025 0.00013 0.00038 0.076 0.081 < 0.00002
0.00027 < 0.0001 0.00012 0.069 0.069 < 0.00002
0.00026 < 0.0001 0.00012 0.07 0.073 < 0.00002
0.00023 < 0.0001 0.00012 0.1 0.1 < 0.00002
0.00024 < 0.0001 0.0001 0.084 0.084 < 0.00002
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

BERYLLIUM-T-mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l

< 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00002 < 0.00005 < 0.00005 0.013 0.013 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.018 0.013 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.013 0.014 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05

< 0.00010 < 0.00050 < 0.00050 0.024 0.025 < 0.10
< 0.00010 < 0.000050 < 0.000050 0.027 0.029 < 0.10

0.0001 0.0005 0.0005 0.01 0.01 0.05
0.0001 0.00005 0.00005 0.01 0.01 0.05

< 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 0.01 < 0.25
< 0.00010 < 0.00050 < 0.00050 0.014 0.016 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 0.016 0.018 < 0.10
< 0.00010 < 0.000050 < 0.000050 0.016 0.016 < 0.25
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 0.013 0.014 < 0.10
< 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.00050 < 0.00050 0.012 < 0.010 < 0.10
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 0.01 0.011 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.25
< 0.00010 < 0.00050 < 0.00050 0.013 0.014 < 0.10
< 0.00010 < 0.000050 < 0.000050 0.012 0.013 < 0.10
< 0.00050 < 0.00025 < 0.00025 < 0.050 < 0.050 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.00010 < 0.000050 < 0.000050 0.013 0.013 < 0.25
< 0.000020 < 0.000050 < 0.000050 0.017 0.018 < 0.25
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25
< 0.00010 < 0.000050 < 0.000050 0.012 0.013 < 0.25
< 0.000020 < 0.000050 < 0.000050 0.013 0.012 < 0.25
< 0.000020 < 0.000050 < 0.000050 < 0.010 0.01 < 0.25
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.012 0.012 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.014 0.014 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25
0.000038 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.014 0.014 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.013 0.013 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.013 0.014 < 0.05

< 0.00010 < 0.000050 < 0.000050 0.014 0.015 < 0.050
< 0.00010 < 0.000050 < 0.000050 0.026 0.027 < 0.25
< 0.00020 < 0.0010 < 0.0010 < 0.020 < 0.020 < 1
< 0.00010 < 0.000050 < 0.000050 0.011 0.016 < 0.25
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 0.026 0.026 < 0.25
< 0.00010 < 0.000050 < 0.000050 0.016 0.017 < 0.050
< 0.000020 < 0.000050 < 0.000050 0.028 0.029 < 0.25
< 0.000020 < 0.000050 < 0.000050 0.018 0.02 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 0.01 0.011 < 0.50
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000050 < 0.000050 < 0.010 0.011 < 0.25
< 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.050

< 0.00002 < 0.00005 < 0.00005 0.029 0.031 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.027 0.027 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.032 0.039 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.031 0.031 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.036 0.038 0.065
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.012 0.012 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.01 0.011 < 0.25
0.000031 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 < 0.01 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.011 0.011 < 0.25
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05
< 0.00002 < 0.00005 < 0.00005 0.013 0.014 < 0.25
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

CADMIUM-D-mg/l CADMIUM-T-mg/l CALCIUM-T-mg/l
CARBON, 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-mg/l CHROMIUM-D-mg/l

< 0.000010 0.000011 56 0.84 < 1.0 0.00017
< 0.000010 0.000011 56 0.84 < 1.0 0.00017
0.000011 < 0.000010 57 < 0.50 < 1.0 0.00013
0.0000074 0.000013 38 1.8 < 1.0 0.00014
0.0000057 0.0000083 55 0.75 1.0 0.00013

< 0.0000050 0.0000083 56 0.6 < 1.0 0.00011
< 0.0000050 0.000016 48 0.84 1.0 0.00022
0.0000053 0.0000069 51 0.61 1.2 0.00022
0.0000054 0.0000062 58 < 0.50 1.1 0.00012
0.0000062 0.000016 37 2.5 < 0.10 0.00011
0.0000055 0.000011 51 0.86 0.13 < 0.00010
0.0000057 0.0000058 48 1.1 0.18 < 0.00010
0.0000076 0.000025 48 1.4 0.61 0.00017

< 0.0000050 0.0000079 48 0.64 0.36 0.00021
0.000012 0.000015 36 1.8 < 0.5 0.00012
0.00001 0.000015 36 1.2 < 0.5 < 0.0001

0.0000068 0.0000083 41 1.6 < 0.5 0.00018
0.00001 0.000011 52 0.96 < 0.5 < 0.0001

0.000016 0.000023 31 3.3 < 0.5 0.00022
0.000008 0.000012 45 1.8 < 0.5 < 0.0001
0.0000069 0.00001 50 1.1 < 0.5 < 0.0001
0.0000098 0.000019 51 0.83 0.27 0.00021
0.0000081 0.0000078 40 0.79 < 0.5 0.00019
0.0000056 0.0000074 47 0.81 < 0.5 0.00022

0.000022 0.000023 106 0.93 3.4 0.00019
0.0000099 0.000018 104 0.86 2.1 0.00019
0.000017 0.000016 60 0.82 1.5 0.00014
0.000013 0.000021 47 1.1 1.3 0.00013
0.000017 0.000025 75 1.1 1.4 0.00015
0.000013 0.000018 93 0.63 1.8 0.00013
0.000055 0.000044 91 1.7 11 0.00012
0.000018 0.000064 44 1.9 2.9 0.0002
0.000049 0.000056 87 1.0 9.6 0.00013
0.000037 0.000047 102 0.6 8.7 0.00012
0.00003 0.00005 73 1.6 1.2 < 0.00010

0.000038 0.000047 109 0.93 1.5 0.0001
< 0.000010 < 0.000010 55 0.64 < 1 0.00029
0.000007 0.000022 53 0.96 < 1 0.00017
0.0000059 0.000016 49 0.75 < 1 0.00019

< 0.0000050 0.0000073 58 < 0.50 1.2 0.00022
0.000021 0.000024 114 1.1 2.6 0.00021
0.000021 0.000035 81 1.4 1.4 < 0.00010
0.000019 0.000021 90 0.87 1.6 0.00012
0.000015 0.000024 106 < 0.50 1.7 0.00012
0.000086 0.00011 123 1.1 2.7 0.00016
0.00025 0.00026 92 0.83 2.0 0.00011
0.00024 0.00026 117 0.74 2.2 < 0.00050

0.000017 0.000019 95 0.65 2.1 0.00016
0.000016 0.000027 81 0.95 1.1 0.00016
0.000019 0.000024 82 1.4 1.3 0.00014
0.000035 0.000036 94 0.85 9.2 0.00013
0.000066 0.000069 111 0.83 13 0.00012

< 0.0000050 0.0000065 67 < 0.50 1.3 0.00024
< 0.0000050 0.0000053 45 0.58 0.37 0.0002
< 0.0000050 < 0.0000050 51 < 0.50 0.44 0.0002

0.000014 0.000018 119 0.51 2.5 0.00012
0.000015 0.000016 89 0.8 1.5 < 0.00010
0.000017 0.000021 94 0.75 1.5 0.0001
0.000083 0.000076 134 < 0.50 17 0.00014
0.00017 0.00016 91 < 0.50 4.7 0.00012
0.00014 0.00015 83 0.91 6.8 0.0001

0.000014 0.000021 89 0.72 1.3 0.00015
0.000019 0.000022 83 0.97 0.81 0.00011
0.0000096 0.000019 82 1.0 0.8 < 0.0001
0.00003 0.000063 48 2.9 4.3 < 0.0001

0.000031 0.000039 78 1.3 4.9 < 0.0001
< 0.000005 0.000034 87 1.0 6.1 0.00011
< 0.000005 0.0000071 56 < 0.5 0.38 0.00026
0.0000089 0.000019 56 0.79 0.5 0.00023
0.0000073 0.000013 42 0.89 < 0.5 0.00015
0.0000058 0.0000075 48 1.1 < 0.5 0.00022
0.000014 0.000018 115 0.57 1.8 < 0.0001
0.000035 0.000083 92 3.4 1.7 < 0.0001
0.000015 0.000019 102 1.6 1.2 < 0.0001
0.00015 0.00017 108 1.2 8.0 < 0.0001
0.00025 0.0002 92 1.8 5.5 < 0.0001
0.00015 0.00016 111 0.97 8.0 < 0.0001

0.000036 0.00006 60 1.5 1.2 0.0002
0.0000075 0.0000093 115 0.56 3.2 0.00019
< 0.000020 0.000053 337 1.4 2.6 < 0.00020

0.00004 0.000055 130 0.65 2.2 < 0.00010
0.00014 0.00014 68 1.2 1.4 0.00014

0.000016 0.000018 117 0.58 4.9 0.00018
0.000069 0.00011 67 1.9 1.5 0.00016
0.0000075 0.0000086 105 0.99 3.4 0.00011
0.000013 0.000016 79 2.3 2.1 0.00017
0.000027 0.000047 72 1.9 0.79 0.00011
0.000038 0.000078 37 2.6 1.2 0.00014
0.000025 0.000039 48 2.8 2.9 0.00012
0.000036 0.000048 221 0.8 3.5 < 0.00010
0.000031 0.000052 73 2.0 0.51 0.0001
0.000024 0.000042 103 0.99 1.5 < 0.00010
0.000045 0.000051 97 0.9 1.3 < 0.00010
0.000011 0.000035 53 1.3 0.79 0.00019
0.000025 0.000035 71 2.0 0.99 < 0.00010
0.0002 0.00022 72 1.6 2.8 0.00014

0.000038 0.000039 128 0.85 3.9 0.00012
0.000045 0.000072 85 1.4 2.5 < 0.0001
0.000043 0.00007 115 1.4 2.7 0.00013
0.0000068 0.000017 96 0.97 1.0 0.00017
0.0000092 0.000011 124 0.97 5.9 < 0.0001
0.000025 0.000043 71 2.6 0.79 < 0.0001
0.000029 0.000035 84 0.8 7.1 0.00013
0.000052 0.000062 179 1.5 < 2.5 < 0.0001
0.000061 0.00013 86 2.1 0.72 0.00011
0.000044 0.000051 100 1.6 0.87 < 0.0001
0.000012 0.000051 153 0.96 < 2.5 < 0.0001
0.000019 0.000019 86 1.0 1.1 < 0.0001
0.0001 0.000094 125 < 0.5 13 0.00012
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

CHROMIUM-T-mg/l COBALT-D-mg/l COBALT-T-mg/l
CONDUCTIVITY, 

LAB-N-us/cm
COPPER-D-mg/l COPPER-T-mg/l

0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050
0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050
0.00015 < 0.00010 < 0.00010 353 < 0.00050 < 0.00050
0.00046 < 0.00010 < 0.00010 245 < 0.00050 < 0.00050
0.00013 < 0.00010 < 0.00010 342 < 0.00050 < 0.00050
0.00036 < 0.00010 < 0.00010 354 < 0.00050 < 0.00050
0.00037 < 0.00010 < 0.00010 303 < 0.00050 < 0.00050
0.00034 < 0.00010 < 0.00010 314 < 0.00050 < 0.00050

< 0.00020 < 0.00010 < 0.00010 358 < 0.00050 < 0.00050
0.00029 < 0.00010 < 0.00010 233 < 0.00050 < 0.00050
0.00018 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050
0.00021 < 0.00010 < 0.00010 330 < 0.00050 < 0.00050
0.00062 < 0.00010 < 0.00010 289 < 0.00050 < 0.00050
0.00024 < 0.00010 < 0.00010 297 < 0.00050 < 0.00050
0.00018 < 0.0001 < 0.0001 267 < 0.0002 < 0.0005
0.00028 < 0.0001 < 0.0001 265 < 0.0002 < 0.0005
0.00018 < 0.0001 < 0.0001 280 < 0.0005 < 0.0005
0.00011 < 0.0001 < 0.0001 341 < 0.0002 < 0.0005
0.0004 < 0.0001 < 0.0001 239 0.0004 0.00067
0.00028 < 0.0001 < 0.0001 319 < 0.0002 < 0.0005
0.00012 < 0.0001 < 0.0001 333 < 0.0005 < 0.0005
0.00038 < 0.0001 < 0.0001 321 < 0.0005 < 0.0005
0.00024 < 0.0001 < 0.0001 276 < 0.0002 < 0.0005
0.00026 < 0.0001 < 0.0001 282 < 0.0005 < 0.0005

0.00024 0.00074 0.00079 826 < 0.00050 < 0.00050
0.00023 0.00026 0.00034 802 < 0.00050 < 0.00050
0.00018 0.0001 0.0001 453 0.0005 0.0005
0.00021 0.0001 0.0001 350 0.0005 0.0005
0.00024 < 0.00010 < 0.00010 625 < 0.00050 < 0.00050
0.00022 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050

< 0.00020 < 0.00010 < 0.00010 665 0.0012 0.00076
0.0007 < 0.00010 0.00022 299 < 0.00050 0.00073
0.00019 < 0.00010 < 0.00010 686 < 0.00050 < 0.00050
0.00015 < 0.00010 < 0.00010 733 < 0.00050 < 0.00050
0.00028 < 0.00010 0.00012 573 < 0.00050 < 0.00050
0.00017 < 0.00010 < 0.00010 815 < 0.00050 < 0.00050
0.00034 < 0.00010 < 0.00010 345 < 0.00050 < 0.00050
0.00054 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050
0.00037 < 0.00010 < 0.00010 284 < 0.00050 < 0.00050
0.00026 < 0.00010 < 0.00010 355 < 0.00050 < 0.00050
0.00015 < 0.00010 < 0.00010 851 < 0.00050 < 0.00050
0.0002 < 0.00010 < 0.00010 614 < 0.00050 < 0.00050
0.00015 < 0.00010 < 0.00010 657 < 0.00050 < 0.00050
0.00013 < 0.00010 < 0.00010 760 < 0.00050 < 0.00050
0.00021 < 0.00010 < 0.00010 940 < 0.00050 < 0.00050
0.0002 < 0.00010 < 0.00010 660 < 0.00050 < 0.00050

< 0.00050 < 0.00050 < 0.00050 770 < 0.0010 < 0.0025
< 0.00020 < 0.00010 < 0.00010 745 < 0.00050 < 0.00050
0.00025 < 0.00010 < 0.00010 652 < 0.00050 < 0.00050
0.00023 < 0.00010 < 0.00010 668 < 0.00050 < 0.00050
0.00018 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050
0.00015 < 0.00010 < 0.00010 793 < 0.00050 < 0.00050

< 0.00030 < 0.00010 < 0.00010 419 < 0.00050 < 0.00050
0.00027 < 0.00010 < 0.00010 317 < 0.00050 < 0.00050
0.00035 < 0.00010 < 0.00010 327 < 0.00050 0.00054
0.00013 < 0.00010 < 0.00010 885 < 0.00050 < 0.00050
0.00017 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050
0.00019 < 0.0001 < 0.0001 735 < 0.0005 < 0.0005

< 0.00020 < 0.00010 < 0.00010 1010 < 0.00050 < 0.00050
0.00027 < 0.00010 < 0.00010 754 < 0.00050 < 0.00050
0.00019 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050
0.00023 < 0.0001 < 0.0001 704 < 0.0005 < 0.0005
0.00022 < 0.0001 < 0.0001 610 < 0.0005 < 0.0005
0.00018 < 0.0001 < 0.0001 660 < 0.0005 < 0.0005
0.00025 0.00011 0.00025 402 0.00031 0.00074
0.00015 < 0.0001 < 0.0001 531 < 0.0005 < 0.0005
0.00019 < 0.0001 < 0.0001 565 < 0.0005 < 0.0005
0.00027 < 0.0001 < 0.0001 354 < 0.0005 < 0.0005
0.0005 < 0.0001 < 0.0001 368 < 0.0005 < 0.0005
0.00029 < 0.0001 < 0.0001 295 < 0.0002 < 0.0005
0.00025 < 0.0001 < 0.0001 303 < 0.0005 < 0.0005
0.00014 < 0.0001 < 0.0001 843 < 0.0005 < 0.0005
0.0012 < 0.0001 0.00037 735 < 0.0005 0.0013
0.00015 < 0.0001 < 0.0001 749 < 0.0005 < 0.0005
0.00016 < 0.0001 < 0.0001 889 < 0.0002 < 0.0005
0.00017 < 0.0001 < 0.0001 796 0.00021 < 0.0005
0.00022 < 0.0001 < 0.0001 777 < 0.0005 < 0.0005

0.00058 0.00037 0.00061 484 < 0.00050 0.00053
0.0002 < 0.00010 < 0.00010 876 < 0.00050 < 0.00050

< 0.00020 < 0.00020 < 0.00020 2680 < 0.00050 < 0.0010
0.00027 < 0.00010 < 0.00010 1030 < 0.00050 < 0.00050
0.00019 < 0.00010 < 0.00010 535 < 0.00050 < 0.00050

< 0.00030 0.00072 0.00081 927 < 0.00050 < 0.00050
0.00058 0.00077 0.0013 549 < 0.00050 0.00079
0.00018 0.00026 0.00034 901 < 0.00050 < 0.00050
0.00035 0.00065 0.0011 622 < 0.00050 < 0.00050
0.00031 < 0.00010 < 0.00010 547 < 0.00050 < 0.00050
0.00076 < 0.00010 0.00027 266 < 0.00050 0.001
0.00045 < 0.00010 0.00013 359 < 0.00050 0.00065

< 0.00010 < 0.00010 < 0.00010 1720 < 0.00050 < 0.00050
0.00027 < 0.00010 0.00011 555 < 0.00050 0.00054
0.00012 < 0.00010 < 0.00010 874 < 0.00050 < 0.00050
0.00015 < 0.00010 < 0.00010 810 < 0.00050 < 0.00050
0.00085 < 0.00010 0.00015 342 < 0.00050 0.00065
0.00029 < 0.00010 < 0.00010 573 < 0.00050 < 0.00050
0.00021 < 0.00010 < 0.00010 557 < 0.00050 < 0.00050

0.00021 0.0022 0.0024 999 < 0.0002 < 0.0005
0.00028 0.005 0.0052 756 < 0.0002 0.00068
0.00031 0.0044 0.0056 783 < 0.0002 < 0.0005
0.00026 0.0029 0.0035 840 < 0.0002 < 0.0005
0.00017 0.00058 0.00074 952 < 0.0005 < 0.0005
0.00025 < 0.0001 < 0.0001 630 0.0002 0.00055
0.00023 < 0.0001 < 0.0001 615 < 0.0005 < 0.0005
0.00078 < 0.0001 < 0.0001 1430 < 0.0002 < 0.0005
0.00082 < 0.0001 0.00027 725 0.00034 0.0011
0.00012 < 0.0001 < 0.0001 857 < 0.0002 < 0.0005
< 0.0001 < 0.0001 < 0.0001 1110 < 0.0005 < 0.0005
0.00016 < 0.0001 < 0.0001 742 < 0.0002 < 0.0005
0.00021 < 0.0001 < 0.0001 954 < 0.0005 < 0.0005
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

FLUORIDE-D-mg/l
Hardness, Total or 

Dissolved CaCO3-N-
mg/l

IRON-D-mg/l IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l

0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050
0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050
0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050
0.15 129 < 0.010 0.052 < 0.000050 < 0.000050
0.15 188 < 0.010 < 0.010 0.000055 < 0.000050
0.16 190 < 0.010 < 0.010 < 0.000050 < 0.000050
0.15 160 < 0.010 0.066 < 0.000050 < 0.000050
0.16 170 < 0.010 < 0.010 < 0.000050 < 0.000050
0.16 202 < 0.010 < 0.010 < 0.000050 < 0.000050
0.15 126 < 0.010 0.075 < 0.000050 0.00006
0.17 177 < 0.010 0.013 < 0.000050 < 0.000050
0.16 177 < 0.010 0.022 < 0.000050 < 0.000050
0.16 163 < 0.010 0.23 < 0.000050 0.00013
0.17 163 < 0.010 0.013 < 0.000050 < 0.000050
0.052 134 < 0.01 0.021 < 0.00005 < 0.00005
0.054 138 < 0.01 0.033 < 0.00005 < 0.00005
0.055 144 < 0.01 < 0.01 < 0.00005 < 0.00005
0.14 185 < 0.01 < 0.01 < 0.00005 < 0.00005
0.11 121 0.054 0.13 < 0.00005 0.000092
0.14 159 < 0.01 0.011 < 0.00005 < 0.00005
0.11 185 < 0.01 < 0.01 < 0.00005 < 0.00005
0.16 177 < 0.01 0.074 < 0.00005 0.000061
0.14 137 < 0.01 0.02 < 0.00005 < 0.00005
0.13 161 < 0.01 < 0.01 < 0.00005 < 0.00005

0.14 445 < 0.010 0.031 < 0.000050 < 0.000050
0.12 458 < 0.010 0.022 < 0.000050 < 0.000050
0.15 274 0.01 0.013 0.00005 0.00005
0.13 205 0.01 0.051 0.00005 0.000056
0.21 373 < 0.010 0.027 < 0.000050 < 0.000050
0.2 431 < 0.010 < 0.010 < 0.000050 < 0.000050

0.15 381 < 0.010 0.024 < 0.000050 < 0.000050
0.12 159 < 0.010 0.39 < 0.000050 0.00028
0.18 384 < 0.010 0.018 < 0.000050 < 0.000050
0.16 415 < 0.010 0.014 < 0.000050 < 0.000050
0.2 302 < 0.010 0.11 < 0.000050 0.00014
0.2 471 < 0.010 0.033 < 0.000050 < 0.000050

0.15 191 < 0.010 0.036 < 0.000050 0.0002
0.15 179 < 0.010 0.15 < 0.000050 0.00011
0.16 160 < 0.010 0.088 < 0.000050 0.00007
0.16 190 < 0.010 < 0.010 < 0.000050 < 0.000050
0.18 475 < 0.010 < 0.010 < 0.000050 < 0.000050
0.17 332 < 0.010 0.07 < 0.000050 0.000063
0.18 374 < 0.010 0.016 < 0.000050 < 0.000050
0.16 436 < 0.010 < 0.010 < 0.000050 < 0.000050
0.24 536 < 0.010 < 0.010 < 0.000050 < 0.000050
0.24 355 < 0.010 < 0.010 < 0.000050 < 0.000050
0.18 499 < 0.050 < 0.050 < 0.00025 < 0.00025
0.21 443 < 0.010 < 0.020 < 0.000050 < 0.000050
0.23 368 < 0.010 0.063 < 0.000050 0.000076
0.2 386 < 0.010 0.058 < 0.000050 < 0.000050

0.15 395 < 0.010 0.038 < 0.000050 0.000053
0.17 435 < 0.010 0.01 < 0.000050 < 0.000050
0.16 231 < 0.010 < 0.010 < 0.000050 < 0.000050
0.18 161 < 0.010 0.024 < 0.000050 < 0.000050
0.16 186 < 0.010 0.028 < 0.000050 < 0.000050
0.18 507 < 0.010 < 0.010 < 0.000050 < 0.000050
0.2 379 < 0.010 0.016 < 0.000050 < 0.000050

0.16 411 < 0.01 0.022 < 0.00005 < 0.00005
0.24 572 < 0.010 < 0.010 < 0.000050 < 0.000050
0.25 403 < 0.010 < 0.010 < 0.000050 < 0.000050
0.21 384 < 0.010 < 0.010 < 0.000050 < 0.000050
0.22 411 < 0.01 0.017 < 0.00005 < 0.00005
0.21 416 < 0.01 0.011 < 0.00005 < 0.00005
0.17 388 < 0.01 0.012 < 0.00005 < 0.00005
0.099 199 0.021 0.15 < 0.00005 0.00016
0.16 350 < 0.01 0.012 < 0.00005 < 0.00005
0.12 262 < 0.01 0.016 < 0.00005 < 0.00005
0.14 190 < 0.01 < 0.01 < 0.00005 < 0.00005
0.16 187 < 0.01 0.13 < 0.00005 0.00008
0.14 149 < 0.01 0.061 < 0.00005 < 0.00005
0.12 174 < 0.01 < 0.01 < 0.00005 < 0.00005
0.14 479 < 0.01 0.011 < 0.00005 < 0.00005
0.13 404 0.013 0.55 < 0.00005 0.00043
0.13 476 < 0.01 < 0.01 < 0.00005 < 0.00005
0.2 477 < 0.01 0.033 < 0.00005 < 0.00005
0.2 397 < 0.01 < 0.01 0.000097 < 0.00005

0.18 471 < 0.01 < 0.01 < 0.00005 < 0.00005

0.1 248 < 0.010 0.3 < 0.000050 0.00017
0.11 505 < 0.010 < 0.010 < 0.000050 < 0.000050
0.45 1880 < 0.020 < 0.020 < 0.00010 < 0.00010
0.17 597 < 0.010 0.019 < 0.000050 < 0.000050
0.22 269 < 0.010 0.018 < 0.000050 < 0.000050
0.14 500 < 0.010 0.011 < 0.000050 < 0.000050
0.1 283 < 0.010 0.39 < 0.000050 0.00021

0.12 465 < 0.010 < 0.010 < 0.000050 < 0.000050
0.11 328 < 0.010 0.15 < 0.000050 0.000098
0.19 306 < 0.010 0.14 < 0.000050 0.000095
0.11 141 0.012 0.46 < 0.000050 0.00039
0.12 177 0.023 0.16 < 0.000050 0.00012

< 0.20 1120 < 0.010 < 0.020 < 0.000050 < 0.000050
0.2 305 < 0.010 0.13 < 0.000050 0.000099

0.22 455 < 0.010 0.032 < 0.000050 < 0.000050
0.19 453 < 0.010 0.027 < 0.000050 < 0.000050
0.16 185 < 0.010 0.38 < 0.000050 0.00022
0.18 312 < 0.010 0.13 < 0.000050 0.000096
0.22 293 < 0.010 0.027 < 0.000050 < 0.000050

0.13 529 < 0.01 0.013 < 0.00005 < 0.00005
0.1 383 < 0.01 0.16 < 0.00005 0.00012

0.12 394 < 0.01 0.11 < 0.00005 0.000077
0.11 426 < 0.01 0.032 < 0.00005 < 0.00005
0.098 540 < 0.01 0.013 < 0.00005 < 0.00005
0.14 335 < 0.01 0.1 < 0.00005 0.000076
0.15 334 < 0.01 0.029 < 0.00005 < 0.00005
0.13 841 < 0.01 0.03 < 0.00005 < 0.00005
0.14 392 0.018 0.49 < 0.00005 0.00035
0.18 447 < 0.01 0.022 < 0.00005 < 0.00005
0.1 734 0.01 0.027 < 0.00005 < 0.00005

0.15 391 < 0.01 0.013 < 0.00005 < 0.00005
0.21 552 < 0.01 0.025 < 0.00005 < 0.00005
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

LITHIUM-D-mg/l LITHIUM-T-mg/l MAGNESIUM-T-mg/l MANGANESE-D-mg/l MANGANESE-T-mg/l MERCURY-D-mg/l

0.0019 0.0016 15 0.000054 0.00018 < 0.000010
0.0019 0.0016 15 0.000054 0.00018 < 0.000010
0.0015 0.0017 14 0.00017 0.00037 < 0.000010

< 0.0010 0.0012 9.2 0.00064 0.0025 < 0.0000050
0.002 0.002 13 0.00062 0.0015 < 0.0000050

0.0015 0.0015 14 0.0001 0.00031 < 0.0000050
0.0017 0.0016 11 0.0033 0.0059 < 0.0000050
0.0016 0.0018 11 0.0021 0.0027 < 0.0000050
0.0014 0.0015 15 0.0002 0.00034 < 0.0000050
0.0011 0.0013 9.8 0.00045 0.0021 < 0.0000050
0.0017 0.0018 14 0.00027 0.0011 < 0.0000050
0.0015 0.0018 12 0.00027 0.00073 < 0.0000050
0.002 0.0021 11 0.0018 0.012 < 0.0000050

0.0019 0.0017 9.6 0.0012 0.0021 < 0.0000050
0.0041 0.0042 10 0.00015 0.00057 < 0.000005
0.0044 0.0045 9.5 < 0.0001 0.001 < 0.000005
0.0045 0.0046 11 0.00012 0.00035 < 0.000005
0.0013 0.0014 14 < 0.0001 0.00027 < 0.000005
0.0011 0.0012 8.7 0.0012 0.0035 < 0.000005
0.0015 0.0015 13 0.00036 0.0011 < 0.000005
0.0019 0.0017 14 < 0.0001 0.00056 < 0.000005
0.0019 0.002 12 0.00095 0.0054 < 0.000005
0.0017 0.0015 9.6 0.0021 0.0031 < 0.000005
0.0021 0.002 11 0.00061 0.0016 < 0.000005

0.011 0.011 46 0.0046 0.0064 < 0.000010
0.013 0.014 51 0.0018 0.0032 < 0.0000050

0.0047 0.0047 31 0.001 0.0015 0.00001
0.0044 0.0042 21 0.00053 0.0016 0.000005
0.0069 0.0068 41 0.0028 0.0051 < 0.0000050
0.0069 0.0067 50 0.0018 0.002 < 0.00000050
0.015 0.015 33 0.0024 0.0022 < 0.000010

0.0054 0.0052 13 0.0003 0.01 < 0.0000050
0.022 0.021 35 0.00067 0.002 < 0.0000050
0.023 0.022 39 0.0013 0.0018 < 0.00000050
0.019 0.018 29 0.0032 0.012 < 0.0000050
0.03 0.031 51 0.0031 0.0069 < 0.0000050

0.0019 0.002 13 0.00035 0.0026 < 0.000010
0.0022 0.0023 12 0.00072 0.0081 < 0.0000050
0.0017 0.002 11 0.00058 0.0078 < 0.0000050
0.002 0.0021 13 0.00063 0.0013 < 0.0000050
0.016 0.015 49 0.0017 0.0021 < 0.000010
0.014 0.014 34 0.0011 0.0044 < 0.0000050
0.015 0.015 37 0.00089 0.0023 < 0.0000050
0.017 0.017 43 0.0011 0.0016 < 0.0000050
0.031 0.031 53 0.000074 0.00021 < 0.000010
0.021 0.023 34 0.0002 0.00054 < 0.0000050
0.036 0.036 54 < 0.00050 < 0.00050 < 0.0000050

0.0066 0.0065 51 0.0013 0.0016 < 0.00000050
0.0084 0.0083 44 0.0054 0.0081 < 0.00000050
0.0077 0.0081 46 0.0021 0.0033 < 0.0000005
0.018 0.018 37 0.0012 0.0021 < 0.00000050
0.031 0.033 42 0.0009 0.0014 < 0.00000050

0.0023 0.0025 16 0.00026 0.00034 < 0.0000050
0.0024 0.0024 11 0.00045 0.0019 < 0.0000050
0.0026 0.0022 12 0.00044 0.0027 < 0.0000050
0.015 0.014 52 0.001 0.0012 < 0.0000050
0.017 0.017 40 0.00092 0.002 < 0.0000050
0.017 0.017 44 0.00072 0.0017 < 0.000005
0.037 0.038 60 0.0058 0.0064 < 0.0000050
0.034 0.032 37 0.0009 0.0018 < 0.0000050
0.027 0.026 35 0.002 0.0032 < 0.0000050

0.0064 0.0065 47 0.0024 0.0027 < 0.0000005
0.0071 0.0066 46 0.0054 0.0057 0.0000006
0.0065 0.0072 44 < 0.0001 0.0057 < 0.000005
0.0082 0.0077 17 0.0019 0.0085 0.0000012
0.016 0.015 31 0.0018 0.0022 < 0.0000005
0.016 0.016 32 < 0.0001 0.002 < 0.000005

0.0031 0.0035 14 0.00012 0.00032 < 0.000005
0.0029 0.0032 15 0.00083 0.0062 < 0.000005
0.0025 0.0024 11 0.0011 0.004 < 0.000005
0.0027 0.0025 12 0.00044 0.0011 < 0.000005
0.016 0.016 49 0.0012 0.0015 < 0.000005
0.015 0.015 44 0.0032 0.014 < 0.000005
0.018 0.018 51 0.0013 0.0014 < 0.000005
0.048 0.047 48 0.00081 0.0036 < 0.000005
0.036 0.036 37 0.00066 0.00087 < 0.000005
0.037 0.04 49 0.0011 0.0022 < 0.000005

0.0064 0.0067 23 0.0035 0.011 < 0.0000050
0.011 0.012 51 0.00064 0.0012 < 0.0000050
0.054 0.056 261 0.0019 0.0027 < 0.000010
0.042 0.037 65 0.0076 0.0081 < 0.0000050
0.016 0.016 25 0.00016 0.00051 < 0.0000050
0.014 0.014 52 0.0045 0.0052 < 0.0000050

0.0083 0.0085 26 0.0062 0.019 < 0.0000050
0.016 0.017 53 0.00052 0.0013 < 0.0000050
0.01 0.01 33 0.0062 0.014 < 0.0000050

0.0064 0.0068 33 0.00048 0.0037 0.00000062
0.0052 0.0056 11 0.00014 0.013 0.0000015
0.0064 0.0068 17 0.001 0.0044 0.0000016
0.058 0.059 142 0.0068 0.0075 < 0.0000050
0.016 0.018 32 0.0028 0.0097 < 0.0000050
0.032 0.032 48 0.0045 0.0074 < 0.0000050
0.029 0.03 45 0.0063 0.0083 < 0.0000050

0.0021 0.0025 13 0.0013 0.018 < 0.0000050
0.012 0.012 31 0.0015 0.0056 < 0.0000050
0.023 0.024 28 0.0016 0.0033 < 0.0000050

0.018 0.017 55 0.011 0.013 < 0.000005
0.015 0.015 36 0.026 0.031 < 0.000005
0.017 0.02 47 0.024 0.034 < 0.000005
0.017 0.016 47 0.0058 0.01 < 0.000005
0.022 0.023 58 0.002 0.0034 < 0.000005

0.0068 0.0068 38 0.0014 0.0034 0.00000061
0.018 0.017 32 0.00068 0.002 < 0.0000005
0.056 0.056 106 0.008 0.01 < 0.000005
0.032 0.03 39 0.0057 0.022 < 0.000005
0.029 0.029 54 0.0054 0.0075 < 0.000005
0.042 0.042 90 0.0073 0.011 < 0.000005
0.019 0.018 43 0.0017 0.0023 < 0.000005
0.04 0.039 58 0.0016 0.0022 < 0.000005
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

MERCURY-T-mg/l
MOLYBDENUM-D-

mg/l
MOLYBDENUM-T-

mg/l
NICKEL-D-mg/l NICKEL-T-mg/l

NITRATE NITROGEN 
(NO3), AS N-N-mg/l

< 0.000010 0.00053 0.00054 < 0.00050 < 0.00050 0.13
< 0.000010 0.00053 0.00054 < 0.00050 < 0.00050 0.13
< 0.000010 0.00056 0.00055 < 0.00050 < 0.00050 0.13

< 0.0000050 0.00052 0.00062 < 0.00050 < 0.00050 0.066
< 0.0000050 0.00068 0.00068 < 0.00050 < 0.00050 0.019
< 0.0000050 0.00065 0.00059 < 0.00050 < 0.00050 0.022
< 0.0000050 0.00092 0.00094 < 0.00050 < 0.00050 0.086
< 0.0000050 0.001 0.0010 < 0.00050 < 0.00050 0.078
< 0.00000050 0.00058 0.00056 < 0.00050 < 0.00050 0.17

0.0000014 0.00061 0.00062 < 0.00050 < 0.00050 0.034
< 0.00000050 0.00063 0.00063 < 0.00050 < 0.00050 0.057
0.00000056 0.00057 0.00056 < 0.00050 < 0.00050 0.1
0.00000098 0.00091 0.00093 < 0.00050 0.0005 0.12
< 0.0000050 0.00097 0.001 < 0.00050 < 0.00050 0.071
0.0000011 0.00074 0.0008 < 0.0005 < 0.0005 0.012

0.00000067 0.00088 0.00085 < 0.0005 < 0.0005 0.012
0.00000059 0.0009 0.00087 < 0.0005 < 0.0005 0.015
< 0.0000005 0.00062 0.00062 < 0.0005 < 0.0005 0.22
0.0000031 0.00048 0.0005 0.00052 0.00069 0.098

< 0.0000005 0.00064 0.00068 < 0.0005 < 0.0005 0.011
< 0.0000005 0.00055 0.00054 < 0.0005 < 0.0005 0.0094
0.00000082 0.00094 0.00095 < 0.0005 < 0.0005 0.12
0.0000006 0.00096 0.00098 < 0.0005 < 0.0005 0.037

< 0.0000005 0.0011 0.0011 < 0.0005 < 0.0005 0.037

< 0.000010 0.001 0.0011 0.0095 0.0097 2.4
< 0.0000050 0.001 0.0011 0.013 0.013 2.5

0.00001 0.00063 0.00065 0.0006 0.00064 0.8
0.000005 0.0005 0.00048 0.00075 0.00083 0.57

< 0.0000050 0.00092 0.00092 0.00079 0.00079 0.87
< 0.00000050 0.00097 0.00098 0.00066 0.00069 1.2
< 0.000010 0.00079 0.00078 0.0007 0.00052 3.2

< 0.0000050 0.00059 0.00054 0.00077 0.0014 0.81
< 0.0000050 0.0022 0.0022 0.0047 0.0048 5.7
< 0.00000050 0.002 0.0021 0.0039 0.0041 5.9
< 0.0000050 0.0013 0.0013 0.002 0.0024 7.4
< 0.0000050 0.0015 0.0015 0.0041 0.0043 8.2
< 0.000010 0.00092 0.00099 < 0.00050 < 0.00050 0.44

< 0.0000050 0.00095 0.00097 < 0.00050 < 0.00050 0.31
< 0.0000050 0.00095 0.001 < 0.00050 < 0.00050 0.17
< 0.0000050 0.00099 0.0011 < 0.00050 < 0.00050 0.46
< 0.000010 0.00095 0.00098 0.0022 0.0023 13

< 0.0000050 0.0011 0.0011 0.0019 0.002 7.5
< 0.0000050 0.00099 0.0010 0.0016 0.0017 9.1
< 0.0000050 0.0009 0.00099 0.0012 0.0012 10
< 0.000010 0.0017 0.0017 0.0036 0.0036 15

< 0.0000050 0.0014 0.0015 0.0047 0.005 7.2
< 0.0000050 0.0017 0.0016 0.0065 0.0071 13
< 0.00000050 0.00092 0.00092 0.00062 < 0.0010 1.2

0.0000012 0.00092 0.00091 0.00074 0.0009 0.84
0.00000085 0.00091 0.00093 0.00073 0.00087 1.0

< 0.00000050 0.0015 0.0015 0.0025 0.0026 5.1
0.00000085 0.0012 0.0012 0.0022 0.0024 6.5
< 0.0000050 0.00094 0.00092 < 0.00050 < 0.00050 0.76
< 0.00000050 0.00091 0.00087 < 0.00050 < 0.00050 0.2
< 0.0000050 0.0011 0.001 < 0.00050 0.00086 0.28
< 0.0000050 0.00084 0.00086 0.0014 0.0014 13
< 0.00000050 0.0009 0.00097 0.0015 0.0015 9.6
< 0.000005 0.001 0.0011 0.0019 0.002 8.8

< 0.00000050 0.0016 0.0017 0.0034 0.0034 11
< 0.00000050 0.0016 0.0015 0.0044 0.0046 8.6
< 0.0000005 0.0014 0.0015 0.004 0.0038 7.3
< 0.0000005 0.00091 0.00093 0.00074 0.00078 1.2
0.0000012 0.00085 0.00085 0.00078 0.00093 0.79

< 0.0000005 0.00089 0.00087 < 0.0005 0.00078 0.86
0.0000032 0.00074 0.00066 0.0014 0.0019 1.1
0.0000008 0.0012 0.0013 0.0019 0.0021 2.2

< 0.0000005 0.00085 0.00092 < 0.0005 0.00091 2.7
< 0.0000005 0.00099 0.00099 < 0.0005 < 0.0005 0.45
0.00000073 0.00097 0.0011 < 0.0005 < 0.0005 0.5
0.0000007 0.00099 0.001 < 0.0005 < 0.0005 0.19

< 0.0000005 0.0011 0.0011 < 0.0005 < 0.0005 0.25
< 0.0000005 0.00081 0.00084 0.0014 0.0013 13
0.0000047 0.0012 0.0014 0.0031 0.0048 6.7

< 0.0000005 0.00089 0.00092 0.0017 0.0018 11
0.00000069 0.002 0.002 0.0052 0.0055 15
0.0000005 0.0017 0.0016 0.0061 0.0059 10

< 0.0000005 0.0016 0.0016 0.0053 0.0057 9.6

0.0000084 0.00076 0.00081 0.0062 0.0076 1.2
< 0.0000050 0.00092 0.00096 0.0059 0.006 2.2
< 0.000010 0.0028 0.0029 0.031 0.032 30

< 0.0000050 0.0015 0.0014 0.0068 0.0066 15
< 0.0000050 0.0011 0.0012 0.0036 0.0036 5.8
< 0.0000050 0.0010 0.0010 0.0094 0.0098 2.9
0.0000011 0.00076 0.00074 0.011 0.011 2.0

< 0.00000050 0.0011 0.0012 0.012 0.013 2.7
0.0000012 0.00097 0.00098 0.0073 0.0083 1.8

0.00000077 0.00074 0.00077 0.00097 0.0012 0.82
0.0000018 0.00064 0.00069 0.0014 0.0022 0.78
0.0000025 0.0006 0.00065 0.00078 0.0012 1.2

< 0.00000050 0.0017 0.0018 0.013 0.013 28
0.0000012 0.0012 0.0013 0.0021 0.003 7.4

< 0.00000050 0.0013 0.0013 0.0049 0.0052 12
< 0.0000005 0.0012 0.0012 0.0045 0.0047 10
0.0000016 0.00091 0.00092 < 0.00050 0.00067 0.41
0.0000025 0.001 0.001 0.0019 0.0022 6.5

0.00000069 0.0014 0.0014 0.0045 0.0048 6.3

< 0.0000005 0.0014 0.0015 0.023 0.025 4.2
0.0000011 0.0013 0.0013 0.024 0.024 2.2
0.0000013 0.0014 0.0017 0.022 0.027 2.3
0.0000013 0.0015 0.0015 0.028 0.029 3.1

< 0.0000005 0.0014 0.0014 0.016 0.017 3.7
0.0000013 0.00082 0.00086 0.001 0.0013 0.85

< 0.0000005 0.0015 0.0015 0.0021 0.0025 3.5
< 0.0000005 0.0017 0.0017 0.0097 0.01 20
0.0000038 0.0012 0.0015 0.0041 0.0056 12

< 0.0000005 0.0013 0.0013 0.0045 0.005 8.9
< 0.0000005 0.0013 0.0013 0.0082 0.0088 15
0.0000005 0.00094 0.001 0.0025 0.0028 9.5

< 0.0000005 0.0022 0.0023 0.0039 0.0038 12
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

NITRITE NITROGEN 
(NO2), AS N-N-mg/l

NITROGEN, 
AMMONIA (AS N)-N-

mg/l

ORTHO-
PHOSPHATE-N-mg/l

pH, LAB-N-ph units
PHOSPHORUS-N-

mg/l
POTASSIUM-T-mg/l

< 0.0010 < 0.0050 0.0032 8.4 0.0042 0.4
< 0.0010 < 0.0050 0.0032 8.4 0.0042 0.4
< 0.0010 < 0.0050 0.0027 8.3 0.0035 0.42
< 0.0010 < 0.0050 0.0042 8.4 0.01 0.37
< 0.0010 < 0.0050 0.0029 8.4 0.0054 0.52
< 0.0010 < 0.0050 0.0017 8.4 0.0022 0.42
< 0.0010 < 0.0050 < 0.0010 8.3 0.008 0.37
< 0.0010 < 0.0050 0.0015 8.3 < 0.0020 0.35
< 0.0010 < 0.0050 0.0032 8.3 0.0036 0.37
< 0.0010 < 0.0050 0.0041 8.3 0.0078 0.34
< 0.0010 < 0.0050 0.0031 8.2 0.0038 0.47
< 0.0010 < 0.0050 0.0023 8.3 0.0028 0.38
< 0.0010 < 0.0050 0.0011 8.2 0.016 0.46
< 0.0010 < 0.0050 < 0.0010 8.3 < 0.0020 0.36
< 0.001 < 0.005 0.0029 8.2 0.0094 0.43
< 0.001 0.0067 0.005 8.2 0.06 0.45
< 0.001 < 0.005 0.0035 8.3 0.0045 0.49
< 0.001 < 0.005 0.0049 8.3 0.0071 0.38
< 0.001 0.011 0.0087 8.3 0.02 0.38
< 0.001 0.01 0.0027 8.4 0.0078 0.48
0.0011 < 0.005 0.0016 8.4 0.0023 0.4
< 0.001 < 0.005 < 0.001 8.4 0.0058 0.41
< 0.001 0.0069 0.001 8.4 0.0059 0.38
< 0.001 0.0089 < 0.001 8.4 < 0.002 0.38

0.012 0.0055 0.001 8.4 0.005 1.4
0.0088 < 0.0050 < 0.0010 8.4 0.003 1.5
0.001 0.005 0.0035 7.4 0.0047 0.62
0.001 0.0084 0.0031 7.5 0.0081 0.55

0.0011 < 0.0050 0.004 8.4 0.0082 0.99
< 0.0050 < 0.0050 0.0058 8.4 0.0057 0.9
0.0013 < 0.0050 < 0.0010 8.3 0.0047 1.2

< 0.0010 < 0.0050 < 0.0010 8.1 0.037 0.67
0.0027 0.01 0.0027 8.1 0.0052 1.5

< 0.0050 < 0.0050 0.0035 8.2 0.0036 1.3
0.0056 0.0095 0.0014 8.4 0.018 1.2
0.0049 < 0.0050 < 0.0010 8.4 0.0027 1.8

< 0.0010 < 0.0050 < 0.0010 8.3 0.0043 0.37
< 0.0010 < 0.0050 < 0.0010 8.4 0.016 0.41
< 0.0010 < 0.0050 < 0.0010 8.3 0.0077 0.42
< 0.0010 < 0.0050 0.0018 8.3 < 0.0020 0.39
0.0039 < 0.0050 < 0.0010 8.3 0.0036 1.2
0.0028 < 0.0050 < 0.0010 8.4 0.01 1.1
0.0046 0.0071 < 0.0010 8.3 0.0036 1.2

< 0.0050 < 0.0050 < 0.0010 8.4 < 0.0020 1.2
0.003 < 0.0050 < 0.0010 8.3 0.0029 1.2

< 0.0020 < 0.0050 0.0018 8.4 0.0029 1.1
0.003 < 0.0050 < 0.0010 8.3 < 0.0050 1.4

< 0.0050 < 0.0050 0.0041 8.3 0.0045 0.86
0.0016 0.0088 0.0064 8.3 0.012 0.98

< 0.0050 < 0.0050 0.0061 8.4 0.0079 1.0
< 0.0050 < 0.0050 < 0.0010 8.1 0.0023 1.1
< 0.0050 0.0073 0.004 8.1 0.0052 1.6
< 0.0010 < 0.0050 < 0.0010 8.2 < 0.0020 0.39
< 0.0010 < 0.0050 < 0.0010 8.2 0.0049 0.42
< 0.0010 < 0.0050 < 0.0010 8.3 < 0.0020 0.41
< 0.0050 < 0.0050 < 0.0010 8.3 < 0.0020 1.1
0.0056 < 0.0050 < 0.0010 8.3 0.0061 1.2
< 0.005 < 0.005 < 0.001 8.3 0.0023 1.3
0.0098 < 0.0050 0.0011 8.3 < 0.0020 1.4

< 0.0050 < 0.0050 0.0021 8.4 0.0027 1.4
< 0.0050 < 0.0050 0.0013 8.3 < 0.0020 1.1
< 0.001 0.0052 0.0068 8.3 0.0077 0.92
< 0.001 < 0.005 0.0054 8.4 0.0072 0.87
< 0.001 0.024 0.0048 8.5 0.0098 0.87
0.0011 0.024 0.0041 8.1 0.033 0.78
0.0032 0.0082 < 0.001 8.4 0.0032 1.1
0.0017 0.025 0.0014 8.3 0.0029 1.1
< 0.001 < 0.005 0.001 8.2 < 0.002 0.4
< 0.001 < 0.005 < 0.001 8.4 0.01 0.45
< 0.001 0.0063 < 0.001 8.4 0.0086 0.42
0.0022 < 0.005 < 0.001 8.4 < 0.002 0.39
< 0.005 < 0.005 0.0011 8.3 0.0039 1.2
< 0.005 < 0.005 0.0038 8.4 0.029 1.6
0.0057 0.0067 < 0.001 8.2 0.0026 1.2
0.004 < 0.005 0.0016 8.3 < 0.002 1.6

0.0041 0.0067 0.0021 8.4 0.0052 1.2
0.0013 0.0066 < 0.001 8.2 < 0.002 1.5

0.0029 < 0.0050 < 0.0010 8.4 0.017 0.98
< 0.0050 < 0.0050 < 0.0010 8.3 < 0.0020 1.5
< 0.020 < 0.0050 < 0.0010 8.3 0.0021 4.0
< 0.0050 < 0.0050 < 0.0010 8.3 < 0.0020 1.9
0.0014 < 0.0050 0.0027 8.4 0.0056 0.82
0.012 < 0.0050 < 0.0010 8.3 < 0.0020 1.6

0.0037 0.0074 0.0028 8.2 0.022 1.1
< 0.0050 < 0.0050 < 0.0010 8.4 < 0.0020 1.7

0.01 0.0076 0.0016 8.3 0.0063 1.3
< 0.0010 < 0.0050 0.0054 8.3 0.01 0.87
< 0.0010 < 0.0050 0.013 8.1 0.039 0.64

0.001 < 0.0050 0.0081 8.2 0.014 0.75
< 0.010 < 0.0050 < 0.0010 8.2 < 0.0020 2.5
0.0033 0.0086 0.0029 8.3 0.013 1.2

< 0.0050 < 0.0050 0.0011 8.4 0.0027 1.6
< 0.0050 < 0.0050 < 0.0010 8.4 < 0.0020 1.4
< 0.0010 < 0.0050 < 0.0010 8.3 0.027 0.55
0.0025 < 0.0050 0.002 8.3 0.013 1.1

< 0.0010 < 0.0050 < 0.0010 8.3 0.0027 0.99

0.018 0.012 0.0022 8.3 0.0043 1.9
0.013 0.073 < 0.001 8.2 0.018 1.4
0.013 0.052 < 0.001 8.3 0.0098 1.9
0.024 0.02 < 0.001 8.5 0.009 1.7

0.0099 0.0075 < 0.001 8.3 0.005 2.1
< 0.001 < 0.005 0.0044 8.3 0.016 1.0
< 0.001 0.0075 0.0044 8.2 0.0056 1.2

0.02 0.0066 < 0.001 8.3 0.0054 2.4
0.0045 0.026 0.0028 8.4 0.042 1.5
0.0041 0.0084 0.002 8.3 0.0071 1.8
0.0082 0.0051 < 0.001 8.2 < 0.002 2.1
0.0072 0.0074 < 0.001 8.4 0.005 1.3
< 0.005 < 0.005 0.0024 8.3 0.0052 1.4
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

SELENIUM-D-mg/l SELENIUM-T-mg/l SILVER-D-mg/l SILVER-T-mg/l SODIUM-T-mg/l STRONTIUM-D-mg/l

0.00069 0.00073 < 0.000010 < 0.000010 0.77 0.088
0.00069 0.00073 < 0.000010 < 0.000010 0.77 0.088
0.00076 0.00073 < 0.000010 < 0.000010 0.72 0.089
0.00048 0.00049 < 0.000010 < 0.000010 0.56 0.061
0.00047 0.00043 < 0.000010 < 0.000010 0.69 0.093
0.00069 0.00062 < 0.000010 < 0.000010 0.69 0.095
0.00079 0.00087 < 0.000010 < 0.000010 0.73 0.2
0.00072 0.00078 < 0.000010 < 0.000010 0.67 0.21
0.0008 0.00078 < 0.000010 < 0.000010 0.68 0.089
0.00052 0.00055 < 0.000010 < 0.000010 0.63 0.063
0.00056 0.00063 < 0.000010 < 0.000010 0.68 0.095
0.00069 0.00068 < 0.000010 < 0.000010 0.7 0.093
0.00083 0.00083 < 0.000010 < 0.000010 0.75 0.2
0.00087 0.00083 < 0.000010 < 0.000010 0.61 0.24
0.00029 0.00025 < 0.00001 < 0.00001 2.7 0.14
0.00019 0.00024 < 0.00001 < 0.00001 2.0 0.14
0.00019 0.00019 < 0.00001 < 0.00001 2.9 0.16
0.0012 0.0010 < 0.00001 < 0.00001 0.77 0.097
0.0007 0.0006 < 0.00001 0.00002 0.62 0.064
0.0006 0.00059 < 0.00001 < 0.00001 0.69 0.088
0.00058 0.00055 < 0.00001 < 0.00001 0.72 0.1
0.00086 0.00098 < 0.00001 < 0.00001 0.73 0.21
0.00067 0.00064 < 0.00001 < 0.00001 0.6 0.19
0.00089 0.00087 < 0.00001 < 0.00001 0.7 0.21

0.0059 0.006 < 0.000010 < 0.000010 10 0.29
0.0062 0.0064 < 0.000010 < 0.000010 8.7 0.27
0.022 0.022 0.00001 0.00001 1.2 0.085
0.019 0.018 0.00001 0.00001 0.82 0.062
0.029 0.028 < 0.000010 < 0.000010 1.5 0.11
0.033 0.037 < 0.000010 < 0.000010 1.7 0.13
0.024 0.022 < 0.000010 < 0.000010 5.7 0.19

0.0052 0.005 < 0.000010 0.000017 2.1 0.1
0.023 0.023 < 0.000010 < 0.000010 4.6 0.21
0.024 0.025 < 0.000010 < 0.000010 4.8 0.23
0.03 0.03 < 0.000010 < 0.000010 1.2 0.11
0.057 0.057 < 0.000010 < 0.000010 1.6 0.13

0.0019 0.0019 < 0.000010 < 0.000010 0.95 0.2
0.0017 0.0018 < 0.000010 < 0.000010 0.97 0.21
0.0011 0.0012 < 0.000010 < 0.000010 0.74 0.19
0.0015 0.0016 < 0.000010 < 0.000010 0.94 0.22
0.051 0.052 < 0.000010 < 0.000010 2.4 0.16
0.031 0.032 < 0.000010 < 0.000010 1.7 0.12
0.035 0.036 < 0.000010 < 0.000010 1.8 0.13
0.04 0.039 < 0.000010 < 0.000010 2.2 0.14
0.072 0.071 < 0.000010 < 0.000010 5.9 0.23
0.037 0.04 < 0.000010 < 0.000010 3.9 0.16
0.052 0.054 < 0.000050 < 0.000050 6.2 0.21
0.04 0.037 < 0.000010 < 0.000010 1.7 0.13
0.031 0.032 < 0.000010 < 0.000010 1.6 0.12
0.032 0.032 < 0.000010 < 0.000010 1.9 0.13
0.022 0.021 < 0.000010 < 0.000010 4.9 0.2
0.026 0.026 < 0.000010 < 0.000010 6.6 0.23

0.0023 0.0023 < 0.000010 < 0.000010 1.0 0.24
0.00098 0.0010 < 0.000010 < 0.000010 0.7 0.21
0.0014 0.0014 < 0.000010 < 0.000010 0.85 0.25
0.052 0.05 < 0.000010 < 0.000010 2.1 0.16
0.034 0.037 < 0.000010 < 0.000010 1.9 0.13
0.041 0.039 < 0.00001 < 0.00001 2.0 0.14
0.036 0.035 < 0.000010 < 0.000010 6.9 0.23
0.027 0.027 < 0.000010 < 0.000010 5.1 0.2
0.024 0.023 < 0.000010 < 0.000010 4.2 0.18
0.036 0.038 < 0.00001 < 0.00001 1.7 0.13
0.033 0.035 < 0.00001 < 0.00001 1.4 0.12
0.041 0.037 < 0.00001 < 0.00001 1.5 0.13

0.0072 0.0064 < 0.00001 < 0.00001 3.4 0.15
0.012 0.013 < 0.00001 < 0.00001 4.0 0.19
0.019 0.018 < 0.00001 < 0.00001 4.8 0.18

0.0018 0.0017 < 0.00001 < 0.00001 1.0 0.21
0.0024 0.0023 < 0.00001 < 0.00001 1.1 0.22
0.0013 0.0012 < 0.00001 < 0.00001 0.72 0.19
0.0014 0.0012 < 0.00001 < 0.00001 0.84 0.21
0.057 0.051 < 0.00001 < 0.00001 2.2 0.16
0.043 0.041 < 0.00001 0.000021 2.2 0.13
0.067 0.057 < 0.00001 < 0.00001 2.3 0.16
0.046 0.041 < 0.00001 < 0.00001 7.3 0.23
0.041 0.036 < 0.00001 < 0.00001 5.4 0.19
0.042 0.037 < 0.00001 < 0.00001 6.4 0.21

0.0043 0.0043 < 0.000010 < 0.000010 4.5 0.16
0.006 0.0058 < 0.000010 < 0.000010 11 0.3
0.49 0.5 < 0.000020 < 0.000020 2.1 0.22
0.078 0.076 < 0.000010 < 0.000010 2.0 0.16
0.025 0.025 < 0.000010 < 0.000010 2.9 0.13

0.0054 0.0058 < 0.000010 < 0.000010 13 0.33
0.0062 0.0057 < 0.000010 < 0.000010 5.5 0.18
0.0059 0.006 < 0.000010 < 0.000010 11 0.32
0.0041 0.0044 < 0.000010 < 0.000010 6.7 0.22
0.031 0.031 < 0.000010 < 0.000010 1.3 0.096

0.0036 0.0033 < 0.000010 0.000017 1.7 0.088
0.0054 0.006 < 0.000010 < 0.000010 2.7 0.11
0.21 0.21 < 0.000010 < 0.000010 2.2 0.2
0.032 0.032 < 0.000010 < 0.000010 1.1 0.097
0.054 0.056 < 0.000010 < 0.000010 1.6 0.14
0.054 0.051 < 0.000010 < 0.000010 1.5 0.14

0.0023 0.002 < 0.000010 < 0.000010 0.94 0.21
0.028 0.029 < 0.000010 < 0.000010 1.4 0.11
0.018 0.019 < 0.000010 < 0.000010 3.6 0.13

0.0079 0.0072 < 0.00001 < 0.00001 15 0.39
0.0056 0.0048 < 0.00001 < 0.00001 11 0.35
0.0058 0.0061 < 0.00001 < 0.00001 18 0.36
0.0078 0.0075 < 0.00001 < 0.00001 11 0.35
0.0092 0.0087 < 0.00001 < 0.00001 14 0.41
0.035 0.03 < 0.00001 < 0.00001 1.5 0.11
0.016 0.016 < 0.00001 < 0.00001 5.9 0.2
0.17 0.15 < 0.00001 < 0.00001 2.3 0.19
0.058 0.051 < 0.00001 0.000025 1.3 0.13
0.065 0.063 < 0.00001 < 0.00001 1.5 0.13
0.14 0.12 < 0.00001 < 0.00001 2.0 0.17
0.047 0.044 < 0.00001 < 0.00001 1.9 0.13
0.034 0.036 < 0.00001 < 0.00001 7.4 0.23
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

STRONTIUM-T-mg/l
SULFATE (AS SO4)-

D-mg/l
THALLIUM-D-mg/l THALLIUM-T-mg/l TIN-D-mg/l TIN-T-mg/l

TITANIUM-
D-mg/l

0.091 47 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.091 47 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.092 46 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.066 15 < 0.000010 0.00001 < 0.00010 < 0.00010 < 0.010
0.093 32 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.091 48 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.21 18 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.22 22 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.09 50 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.011
0.065 13 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.098 35 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.095 40 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.2 17 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010

0.24 23 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.14 11 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.13 13 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.16 13 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.097 45 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.062 22 < 0.00001 < 0.00001 0.00011 < 0.0001 < 0.01
0.09 32 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.095 44 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.21 21 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.19 15 < 0.00001 < 0.00001 0.00011 < 0.0001 < 0.01
0.21 18 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01

0.3 249 0.000014 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.29 249 0.000014 0.000019 < 0.00010 < 0.00010 < 0.010
0.087 130 0.00001 0.00001 0.0001 0.0001 0.011
0.061 79 0.00001 0.00001 0.0001 0.0001 0.01
0.11 165 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.13 218 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.2 147 < 0.000010 < 0.000010 0.00018 < 0.00010 0.014

0.093 41 0.000011 0.000025 < 0.00010 < 0.00010 < 0.010
0.21 169 0.000013 0.000014 < 0.00010 < 0.00010 < 0.010
0.23 183 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.11 126 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.13 234 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.21 30 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.21 25 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.2 20 < 0.000010 < 0.000010 < 0.00010 0.00016 < 0.010

0.23 37 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.16 233 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.011
0.12 136 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.13 154 < 0.000010 < 0.000010 < 0.00010 0.00015 < 0.010
0.15 189 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.23 283 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.014
0.17 157 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.22 237 < 0.000050 < 0.000050 < 0.00050 < 0.00050 < 0.010
0.13 222 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.015
0.12 176 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.13 193 < 0.000010 0.00001 < 0.00010 < 0.00010 < 0.010
0.21 174 < 0.000010 0.00001 < 0.00010 < 0.00010 0.015
0.24 214 0.000011 0.000012 < 0.00010 < 0.00010 < 0.010
0.24 61 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.012
0.2 26 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010

0.24 32 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.16 247 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.017
0.14 168 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.14 196 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.24 303 < 0.000010 < 0.000010 < 0.00010 < 0.00010 0.017
0.19 187 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.17 176 0.00001 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.13 204 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.12 161 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.13 189 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.14 68 < 0.00001 0.000011 < 0.0001 < 0.0001 < 0.01
0.18 116 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.2 133 < 0.00001 < 0.00001 < 0.0001 0.00014 < 0.01

0.22 38 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.23 36 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.19 21 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.21 23 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.16 232 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.14 170 < 0.00001 0.000025 < 0.0001 < 0.0001 < 0.01
0.15 232 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.22 254 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.19 206 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.21 245 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01

0.17 110 0.000011 0.000018 < 0.00010 < 0.00010 < 0.010
0.3 277 0.000011 < 0.000010 < 0.00010 < 0.00010 < 0.010

0.23 1460 0.00003 0.000032 < 0.00020 < 0.00020 0.017
0.16 327 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.13 107 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.32 291 0.00001 0.000018 < 0.00010 < 0.00010 < 0.010
0.18 131 0.00001 0.00002 < 0.00010 < 0.00010 < 0.010
0.34 277 0.000017 0.000014 < 0.00010 < 0.00010 < 0.010
0.22 178 0.00001 0.000017 < 0.00010 < 0.00010 < 0.010
0.099 120 < 0.000010 0.000014 < 0.00010 < 0.00010 0.013
0.092 36 < 0.000010 0.000023 < 0.00010 < 0.00010 < 0.010
0.12 63 < 0.000010 0.000015 < 0.00010 < 0.00010 < 0.010
0.2 765 0.000016 0.000015 < 0.00010 < 0.00010 0.021
0.1 116 < 0.000010 0.000013 < 0.00010 < 0.00010 < 0.010

0.14 249 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.14 245 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010
0.2 33 < 0.000010 0.000014 < 0.00010 < 0.00010 < 0.010
0.1 121 < 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010

0.13 110 0.00001 < 0.000010 < 0.00010 < 0.00010 0.011

0.41 319 0.000014 0.000016 < 0.0001 < 0.0001 < 0.01
0.33 236 0.000014 0.000022 < 0.0001 < 0.0001 < 0.01
0.44 237 0.000015 0.00004 < 0.0001 < 0.0001 < 0.01
0.35 280 0.000017 0.000019 < 0.0001 < 0.0001 < 0.01
0.44 331 0.000016 0.000016 < 0.0001 < 0.0001 < 0.01
0.11 147 < 0.00001 0.000017 < 0.0001 < 0.0001 < 0.01
0.2 148 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.2 531 0.000013 0.000012 < 0.0001 < 0.0001 < 0.01

0.13 205 0.000011 0.00003 < 0.0001 < 0.0001 < 0.01
0.13 260 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
0.17 510 0.000012 0.000012 < 0.0001 < 0.0001 < 0.01
0.13 186 < 0.00001 < 0.00001 0.00011 < 0.0001 < 0.01
0.22 295 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

TITANIUM-T-
mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 
SOLIDS, LAB-

N-mg/l

TURBIDITY, 
LAB-N-ntu

URANIUM-D-
mg/l

URANIUM-T-mg/l

< 0.010 229 < 0.050 0.69 < 1.0 0.13 0.00047 0.00047
< 0.010 229 < 0.050 0.69 < 1.0 0.13 0.00047 0.00047
< 0.010 222 < 0.050 < 0.50 < 1.0 0.33 0.00047 0.00047
< 0.010 147 0.1 2.1 2.4 1.5 0.00031 0.00033
< 0.010 211 0.08 1.0 1.1 0.2 0.00042 0.00042
< 0.010 215 0.095 0.6 < 1.0 0.26 0.00047 0.00044
< 0.010 191 0.067 1.8 4.4 3.9 0.00079 0.00078
< 0.010 171 < 0.050 < 0.50 < 1.0 0.26 0.00071 0.00072
0.011 244 < 0.050 < 0.50 < 1.0 0.17 0.0005 0.00049

< 0.010 135 0.086 2.8 1.9 1.6 0.00032 0.00033
< 0.010 222 0.077 0.92 1.2 0.22 0.00042 0.00044
< 0.010 204 0.069 1.1 < 1.0 0.85 0.00044 0.00046
< 0.010 174 0.077 2.2 15 4.7 0.00076 0.00079
< 0.010 167 < 0.050 0.62 < 1.0 0.38 0.00076 0.00079
< 0.01 148 0.098 1.9 < 1 0.41 0.00018 0.0002
< 0.01 162 0.1 1.2 < 1 0.37 0.0002 0.00019
< 0.01 166 < 0.2 1.4 2.4 1.3 0.00023 0.00023
< 0.01 194 < 0.05 1.0 < 1 0.25 0.00046 0.00048
< 0.01 143 0.18 3.7 4.4 4.7 0.00035 0.00034
< 0.01 164 0.078 2.7 1.1 0.36 0.00037 0.00038
< 0.01 221 < 0.05 1.0 1.2 0.45 0.00051 0.00045
< 0.01 180 0.068 1.1 6.2 3.8 0.00079 0.00079
< 0.01 148 0.12 0.91 1.4 0.81 0.00053 0.00058
< 0.01 174 < 0.05 0.91 < 1 0.38 0.00077 0.00072

< 0.010 551 < 0.050 0.82 1.7 0.53 0.0022 0.0023
< 0.010 626 0.1 0.75 1.2 0.61 0.0024 0.0025
0.011 325 0.05 0.84 1.0 0.24 0.0017 0.0017
0.01 233 0.13 1.4 2.6 1.2 0.0012 0.0012

< 0.010 479 0.073 1.6 2.3 0.77 0.0023 0.0023
< 0.010 529 0.096 0.74 < 1 0.29 0.0026 0.0027
0.013 438 0.13 1.2 1.2 0.31 0.0013 0.0012

< 0.010 195 0.28 2.5 23 4.7 0.00051 0.00048
< 0.010 477 0.16 0.83 1.2 0.34 0.0019 0.0019
< 0.010 492 0.14 0.7 1.0 0.36 0.0019 0.0019
< 0.010 372 < 0.050 2.2 7.7 2.0 0.0015 0.0016
< 0.010 566 0.14 0.93 2.6 0.47 0.0027 0.0028
< 0.010 203 < 0.050 0.5 2.6 0.41 0.00081 0.00084
< 0.010 203 0.12 1.3 7.0 1.6 0.00083 0.00084
< 0.010 179 < 0.050 0.79 5.1 1.3 0.00065 0.00071
< 0.010 214 < 0.050 0.52 < 1 0.26 0.00077 0.00081
0.011 621 < 0.050 1.1 < 1 0.18 0.0022 0.0022

< 0.010 398 < 0.050 1.6 3.6 2.2 0.0016 0.0016
< 0.010 473 < 0.050 0.86 1.2 0.33 0.0018 0.0018
< 0.010 520 0.091 0.57 < 1 0.3 0.0019 0.0019
0.013 690 < 0.050 0.9 < 1 0.29 0.0039 0.004

< 0.010 447 0.12 0.64 1.4 0.35 0.0026 0.0028
< 0.010 565 < 0.050 0.99 < 1.0 0.29 0.0038 0.004
0.015 504 0.081 1.0 < 1.0 0.25 0.0027 0.0028

< 0.010 496 0.096 1.5 2.7 2.6 0.0023 0.0023
< 0.010 480 0.1 1.7 1.8 2.3 0.0026 0.0026
0.016 482 0.11 0.77 < 1.0 0.77 0.0017 0.0017

< 0.010 570 0.14 0.96 < 1.0 0.3 0.0015 0.0015
0.012 256 < 0.050 < 0.50 < 1.0 0.24 0.00099 0.00095

< 0.010 195 0.055 0.65 < 1.0 1.1 0.0007 0.00067
< 0.010 203 < 0.050 0.8 3.4 1.2 0.00089 0.00084
0.017 622 < 0.050 0.71 < 1.0 0.35 0.0022 0.0022

< 0.010 477 0.15 1.3 < 1.0 0.43 0.002 0.002
< 0.01 517 0.13 1.1 < 2 0.49 0.0021 0.0022
0.018 713 0.07 < 0.50 < 1.0 0.35 0.0039 0.0039

< 0.010 508 < 0.050 0.52 < 1.0 0.28 0.0029 0.0024
< 0.010 487 0.13 0.91 < 1.0 0.39 0.0032 0.0031
< 0.01 492 0.081 0.89 < 1 0.4 0.0027 0.0027
< 0.01 436 0.069 1.0 < 1 0.31 0.0021 0.0021
< 0.01 474 < 0.2 0.97 < 1 0.31 0.0022 0.0025
< 0.01 222 0.31 3.3 20 11 0.00078 0.00073
< 0.01 362 0.29 1.7 1.7 0.45 0.0012 0.0012
< 0.01 420 < 0.2 0.9 1.6 1.2 0.001 0.0012
< 0.01 223 < 0.05 < 0.5 < 1 0.13 0.00085 0.00083
< 0.01 210 0.074 1.1 6.8 2.5 0.00094 0.00098
< 0.01 160 0.076 0.83 4.0 1.7 0.00058 0.00064
< 0.01 193 < 0.05 0.96 < 1 0.56 0.00087 0.00079
< 0.01 618 0.1 0.63 < 1 0.47 0.0024 0.0023

< 0.015 497 0.39 5.9 15 25 0.0024 0.0024
< 0.01 586 0.53 1.9 1.1 0.77 0.0027 0.0025
< 0.01 676 0.69 1.3 2.3 1.2 0.0033 0.0036
< 0.01 531 0.66 1.3 < 1 0.43 0.0028 0.0028
< 0.01 651 0.51 0.94 < 1 0.28 0.0038 0.0038

0.011 314 0.12 1.8 9.6 5.8 0.0011 0.0011
< 0.010 627 0.11 0.83 6.6 0.99 0.0022 0.0022
0.017 2580 < 0.050 1.5 < 1 0.12 0.015 0.016

< 0.010 765 < 0.050 0.81 < 1 0.29 0.0038 0.0037
< 0.010 337 < 0.050 1.5 1.6 0.48 0.002 0.002
< 0.010 639 0.095 0.69 < 1.0 0.57 0.0026 0.0024
0.012 401 0.2 2.2 15 6.5 0.0013 0.0012

< 0.010 644 0.13 1.2 1.5 0.37 0.0026 0.0027
< 0.010 451 0.15 2.4 9.1 3.8 0.0017 0.0017
0.015 378 0.19 2.5 5.9 3.1 0.002 0.0021
0.015 165 0.2 3.3 25 11 0.00052 0.00058

< 0.010 228 0.2 3.4 6.8 5.5 0.00062 0.00066
0.021 1520 < 0.050 0.95 < 1.0 0.28 0.0079 0.008

< 0.010 354 0.21 2.9 7.1 1.5 0.0016 0.0017
< 0.010 611 0.17 1.3 1.4 0.36 0.003 0.003
< 0.010 608 0.14 1.1 < 1.0 0.84 0.003 0.003
< 0.010 191 0.19 2.2 23 5.7 0.00085 0.00085
< 0.010 366 0.2 2.0 7.1 3.0 0.0015 0.0015
0.012 352 0.18 1.8 < 1.0 0.94 0.0022 0.0023

< 0.01 733 0.08 1.0 1.1 0.55 0.0031 0.0033
< 0.01 541 0.3 2.3 9.0 6.9 0.0022 0.0021
< 0.01 544 0.24 1.6 4.4 2.3 0.0022 0.0027
< 0.01 558 0.27 0.99 2.4 1.0 0.0023 0.0024
< 0.01 793 0.27 1.1 5.2 2.2 0.0034 0.0035
< 0.01 398 0.22 3.1 4.2 3.4 0.0022 0.0023
< 0.01 429 0.11 0.73 < 1 0.7 0.0016 0.0016
< 0.01 1140 < 0.05 1.5 1.2 0.44 0.0059 0.006
< 0.01 496 0.67 3.2 17 23 0.0024 0.0025
< 0.01 587 0.85 3.4 1.8 0.47 0.0027 0.0027
< 0.01 980 0.57 0.84 < 1 0.7 0.0055 0.0054
< 0.01 502 0.62 0.99 1.2 0.54 0.0019 0.002
< 0.01 707 0.12 0.71 1.4 0.36 0.0039 0.0041
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

VANADIUM-D-mg/l VANADIUM-T-mg/l ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs
∑TU-

WQGs/Benchmarks

< 0.0010 < 0.0010 < 0.0030 < 0.0030 - -
< 0.0010 < 0.0010 < 0.0030 < 0.0030 - -
< 0.0010 < 0.0010 < 0.0030 < 0.0030 - -

< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 0.00051 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 0.00051 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 0.001 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.0005 < 0.0005 < 0.001 < 0.003 1.3 1.2
< 0.0005 < 0.0005 < 0.001 < 0.003 1.4 1.2
< 0.0005 < 0.0005 < 0.003 < 0.003 1.2 1.1
< 0.0005 < 0.0005 < 0.001 < 0.003 1.6 1.1
0.00053 0.001 0.0013 < 0.003 4.0 3.6
< 0.0005 < 0.0005 < 0.001 < 0.003 1.6 1.2
< 0.0005 < 0.0005 < 0.003 < 0.003 1.4 1.1
< 0.0005 0.00061 < 0.003 < 0.003 2.0 1.5
< 0.0005 < 0.0005 < 0.001 < 0.003 1.6 1.2
< 0.0005 < 0.0005 < 0.003 < 0.003 1.7 1.2

< 0.0010 < 0.0010 < 0.0030 0.0032 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -

0.001 0.001 0.003 0.003 - -
0.0005 0.0005 0.003 0.003 - -

< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.0010 < 0.0010 0.0041 < 0.0030 - -

< 0.00050 0.0016 < 0.0030 0.0041 - -
< 0.00050 < 0.00050 < 0.0030 0.0031 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 0.00054 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.0010 < 0.0010 < 0.0030 0.0041 - -

< 0.00050 0.0007 < 0.0030 < 0.0030 - -
< 0.00050 0.00058 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.0010 < 0.0010 < 0.0030 < 0.0030 - -

< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.0010 < 0.0010 0.0038 0.0039 - -

< 0.00050 < 0.00050 0.0092 0.011 - -
< 0.0025 < 0.0025 0.0081 < 0.015 - -

< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 0.0031 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.0005 < 0.0005 < 0.003 < 0.003 - -

< 0.00050 < 0.00050 < 0.0030 0.0034 - -
< 0.00050 < 0.00050 0.0089 0.0075 - -
< 0.00050 < 0.00050 0.0061 0.0078 - -
< 0.0005 < 0.0005 < 0.003 < 0.003 22 4.1
< 0.0005 < 0.0005 < 0.003 < 0.003 20 3.6
< 0.0005 < 0.0005 < 0.003 < 0.003 20 3.6
< 0.0005 0.00096 0.0011 < 0.003 6.1 2.9
< 0.0005 < 0.0005 < 0.003 < 0.003 9.1 2.6
< 0.0005 < 0.0005 < 0.003 < 0.003 11 2.7
< 0.0005 < 0.0005 < 0.003 < 0.003 2.3 1.4
< 0.0005 0.0007 < 0.003 < 0.003 3.0 1.8
< 0.0005 < 0.0005 < 0.001 < 0.003 2.0 1.4
< 0.0005 < 0.0005 < 0.003 < 0.003 1.9 1.3
< 0.0005 < 0.0005 < 0.003 < 0.003 32 5.4
< 0.0005 0.0027 < 0.003 0.0072 28 7.7
< 0.0005 < 0.0005 < 0.003 < 0.003 34 5.7
< 0.0005 < 0.0005 0.0084 0.012 29 6.0
< 0.0005 < 0.0005 0.014 0.0098 25 5.5
< 0.0005 < 0.0005 0.0056 0.0076 25 5.5

< 0.00050 0.00088 0.0031 0.0059 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.0020 < 0.0020 < 0.0030 < 0.0060 - -

< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 0.0061 0.0066 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 0.00085 0.0076 0.013 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 0.00077 < 0.0030 < 0.0030 - -
< 0.00050 0.0019 < 0.0030 0.0047 - -
< 0.00050 0.0011 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 0.00061 < 0.0030 0.0033 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
< 0.00050 0.0014 < 0.0030 0.0035 - -
< 0.00050 0.0006 < 0.0030 < 0.0030 - -
< 0.00050 < 0.00050 0.0089 0.01 - -

< 0.0005 < 0.0005 0.0041 0.004 13 8.5
< 0.0005 0.00077 0.005 0.0071 12 8.9
< 0.0005 < 0.0005 0.0041 0.0059 13 9.7
< 0.0005 < 0.0005 < 0.001 < 0.003 15 10
< 0.0005 < 0.0005 < 0.003 < 0.003 11 6.3
< 0.0005 0.00079 < 0.001 0.0044 17 3.7
< 0.0005 < 0.0005 < 0.003 < 0.003 11 3.3
< 0.0005 < 0.0005 0.0023 < 0.003 88 15
< 0.0005 0.0032 0.002 0.0098 35 8.3
< 0.0005 < 0.0005 < 0.001 < 0.003 37 6.6
< 0.0005 < 0.0005 < 0.003 < 0.003 70 11
< 0.0005 < 0.0005 < 0.001 < 0.003 28 5.2
< 0.0005 < 0.0005 0.0034 0.0042 25 5.4
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Table D-1: C. dubia Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q3 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q3 EV_MC2
2016 Q1 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q1 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q4 GH_FR1
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q2 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q2 EV_MC2
2016 Q4 EV_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q2 EV_HC1
2017 Q1 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q3 GH_FR1
2017 Q1 LC_LCDSSLCC

Notes:

Screening

Concentrations of parameters in 2017 tests categorized as possible or likely 
response are shaded if the concentration is greater than the maximum 
concentration measured in references or tests categorized as no adverse 
response. 

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water 

quality guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms 
per litre; % = percent.

PCA Factor 1 
(2015 to 2017)

PCA Factor 2 
(2015 to 2017)

PCA Factor 3 
(2015 to 2017)

PCA Factor 1 
(2017)

PCA Factor 2 
(2017)

PCA Factor 3 
(2017)

-5.6 -2.0 -5.4 - - -
-5.6 -2.0 -5.4 - - -
-5.5 -2.1 -5.1 - - -
-8.0 2.1 -0.3 - - -
-5.7 -1.8 -1.8 - - -
-6.0 -2.5 -2.4 - - -
-5.3 1.2 -0.33 - - -
-5.2 -2.0 -2.3 - - -
-5.8 -3.0 -2.4 - - -
-8.5 2.3 0.057 - - -
-6.1 -2.1 -0.62 - - -
-6.6 -0.84 -0.23 - - -
-5.3 3.8 0.77 - - -
-5.6 -2.0 -1.5 - - -
-7.0 1.0 0.68 -6.7 1.1 -2.5
-6.8 1.5 1.1 -6.4 1.4 -2.7
-6.4 0.27 0.0077 -6.4 0.016 -2.3
-5.8 -2.6 -0.27 -6.0 -1.9 0.57
-7.8 7.5 0.2 -7.7 8.9 1.3
-6.6 -0.81 0.87 -6.3 -0.23 0.14
-6.3 -2.5 -0.84 -6.5 -2.0 0.49
-5.2 0.73 0.47 -4.8 0.76 -1.1
-6.0 -0.58 0.38 -6.1 -0.46 -2.0
-5.4 -1.9 -0.87 -5.6 -2.1 -1.5

4.4 1.2 -2.5 - - -
4.2 0.026 -0.36 - - -
-2.6 -0.79 -4.1 - - -
-4.9 1.2 -0.16 - - -
-0.52 0.042 0.13 - - -
0.57 -2.7 -0.12 - - -
2.0 0.11 -4.4 - - -
-3.7 7.9 0.61 - - -
4.7 -0.93 0.094 - - -
4.6 -2.7 0.53 - - -
0.8 1.5 1.8 - - -
4.1 -1.7 0.84 - - -
-4.1 0.5 -4.5 - - -
-4.5 2.0 0.11 - - -
-5.1 1.2 -1.4 - - -
-4.4 -2.5 -2.4 - - -
2.9 -2.6 -3.6 - - -

0.54 -0.34 0.9 - - -
1.7 -1.9 -0.89 - - -
1.8 -4.0 -0.86 - - -
5.2 -2.7 -4.1 - - -
3.3 -2.1 -0.67 - - -
12 14 -18 - - -

0.98 -2.6 -0.7 - - -
-0.36 0.93 2.2 - - -
0.16 -0.23 2.0 - - -
3.7 -2.3 0.16 - - -
4.2 -2.1 1.2 - - -
-3.6 -3.1 -3.0 - - -
-5.5 -1.5 -0.77 - - -
-4.7 -1.2 -0.86 - - -
2.5 -4.5 -1.7 - - -
1.4 -3.1 1.0 - - -
2.1 -2.8 0.81 - - -
6.3 -3.9 -0.41 - - -
4.3 -3.2 0.27 - - -
3.8 -2.3 1.2 - - -

-0.19 -2.0 0.78 -0.63 -1.9 2.5
-0.53 -1.4 0.95 -0.91 -1.1 2.2
-0.77 -1.6 1.2 -1.1 -1.6 1.9
-2.1 6.3 3.8 -1.0 6.7 0.89
1.6 -1.5 1.9 1.3 -1.7 1.2

0.093 -1.1 0.88 -0.24 -1.7 0.66
-4.5 -3.2 -1.9 -5.0 -3.3 -0.59
-4.0 1.1 0.73 -3.5 1.1 -0.55
-5.4 0.28 1.2 -5.0 0.4 -1.6
-4.8 -2.1 -0.83 -5.1 -2.2 -0.96
1.9 -4.0 0.64 1.4 -3.6 3.0
3.8 9.1 2.8 5.2 11 4.6
1.9 -2.8 1.8 1.6 -2.7 2.7
6.0 -1.4 2.6 5.8 -2.1 1.4
5.0 -1.5 1.3 4.4 -2.9 2.0
5.1 -1.9 1.5 4.5 -2.8 1.6

-0.13 5.9 1.5 - - -
3.2 -1.6 -0.68 - - -
15 3.5 -11 - - -
5.2 -3.2 0.2 - - -

0.39 -0.74 -0.56 - - -
5.0 -0.72 -0.056 - - -
1.7 7.5 2.5 - - -
4.8 -1.4 0.58 - - -
1.8 4.0 3.3 - - -
-1.2 2.5 1.4 - - -
-3.9 9.7 1.3 - - -
-3.3 5.7 2.1 - - -
9.3 -4.3 -0.36 - - -

0.64 2.0 2.3 - - -
3.7 -2.7 1.9 - - -
3.4 -2.3 1.9 - - -
-4.0 5.5 1.1 - - -
0.16 1.4 1.8 - - -
2.3 -0.017 0.56 - - -

7.6 0.36 2.3 7.1 -1.1 -5.0
6.1 6.3 5.0 6.7 4.2 -5.5
7.3 5.0 4.5 7.6 2.5 -6.5
5.8 2.2 3.1 5.5 0.16 -6.6
6.4 0.3 2.3 6.0 -1.5 -4.4
-0.8 3.0 3.2 -0.34 3.3 1.9
1.9 -1.7 1.5 1.7 -2.0 1.5
7.5 -2.1 2.9 7.1 -2.4 1.8
3.7 9.8 3.4 5.0 10 3.0
3.2 -1.6 3.6 3.0 -1.5 2.3
5.7 -2.9 2.3 5.1 -3.2 2.1
1.8 -2.6 2.3 1.3 -2.3 2.1
5.6 -3.2 1.3 5.0 -3.6 2.1
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Mean Cell Yield 

(x 104 cells/mL) 
(Mean)

ALKALINITY, 
TOTAL (As 
CaCO3), lab 

measured.-N-mg/l

ALUMINUM-D-
mg/l

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l

ANTIMONY-T-
mg/l

ARSENIC-D-mg/l

Reference
2015 Q1 Reference (FR_UFR1) 108 149 <0.0030 0.0032 <0.00010 <0.00010 <0.00010
2015 Q1 Reference (FR_UFR1) 111 149 <0.0030 0.0032 <0.00010 <0.00010 <0.00010
2015 Q1 Reference (FR_UFR1) 106 145 <0.0030 0.0059 <0.00010 <0.00010 <0.00010
2015 Q2 Reference (FR_UFR1) 122 119 0.0092 0.083 <0.00010 <0.00010 0.00012
2015 Q3 Reference (FR_UFR1) 126 159 <0.0030 0.0078 <0.00010 <0.00010 0.00011
2015 Q4 Reference (FR_UFR1) 122 146 <0.0030 0.0046 <0.00010 <0.00010 <0.00010
2015 Q2 Reference (GH_ER2) 102 157 <0.0030 0.076 <0.00010 <0.00010 0.00011
2015 Q4 Reference (GH_ER2) 132 147 <0.0030 0.0046 <0.00010 <0.00010 <0.00010
2016 Q1 Reference (FR_UFR1) 135 138 < 0.0030 0.0048 < 0.00010 < 0.00010 < 0.00010
2016 Q2 Reference (FR_UFR1) 108 110 0.015 0.11 < 0.00010 < 0.00010 0.00011
2016 Q3 Reference (FR_UFR1) 121 160 < 0.0030 0.013 < 0.00010 < 0.00010 < 0.00010
2016 Q4 Reference (FR_UFR1) 154 141 0.011 0.051 < 0.00010 < 0.00010 < 0.00010
2016 Q2 Reference (GH_ER2) 99 143 0.0036 0.2 < 0.00010 < 0.00010 0.00011
2016 Q4 Reference (GH_ER2) 152 143 < 0.0030 0.0075 < 0.00010 < 0.00010 < 0.00010
2017 Q2 Reference (CM_MC1) 170 133 0.004 0.02 <0.0001 <0.0001 0.00022
2017 Q3 Reference (CM_MC1) 151 141 0.0026 0.021 <0.0001 <0.0001 0.00022
2017 Q4 Reference (CM_MC1) 111 134 <0.003 0.0086 <0.0001 <0.0001 0.00016
2017 Q1 Reference (FR_UFR1) 154 146 <0.001 0.0046 <0.0001 0.00026 <0.0001
2017 Q2 Reference (FR_UFR1) 141 113 0.089 0.15 <0.0001 <0.0001 0.00015
2017 Q3 Reference (FR_UFR1) 161 148 0.0015 0.0071 <0.0001 0.00011 <0.0001
2017 Q4 Reference (FR_UFR1) 108 138 <0.003 0.0037 <0.0001 <0.0001 <0.0001
2017 Q2 Reference (GH_ER2) 148 153 <0.003 0.077 <0.0001 <0.0001 <0.0001
2017 Q3 Reference (GH_ER2) 158 130 0.0027 0.012 <0.0001 0.00019 0.00011
2017 Q4 Reference (GH_ER2) 110 155 <0.003 0.0061 <0.0001 <0.0001 <0.0001

Tests categorized as no adverse response
2015 Q1 CM_MC2 101 213 0.0097 0.032 0.00017 0.00019 0.00017
2015 Q2 EV_HC1 140 110 0.0032 0.05 0.0001 0.0001 0.00013
2015 Q3 EV_HC1 134 192 0.0049 0.034 <0.00010 0.00011 0.00017
2015 Q4 EV_HC1 129 195 <0.0030 0.0058 <0.00010 0.00012 0.00014
2015 Q1 EV_MC2 141 193 0.0037 0.019 <0.00010 <0.00010 0.00015
2015 Q4 EV_MC2 136 193 <0.0030 0.0056 0.00035 0.00038 0.00014
2015 Q2 FR_FRCP1 140 147 <0.0030 0.073 0.00022 0.00022 <0.00010
2015 Q3 FR_FRCP1 127 198 <0.0030 0.022 0.00027 0.00033 0.0001
2015 Q1 GH_ERC 108 155 <0.0030 0.028 <0.00010 0.00012 <0.00010
2015 Q2 GH_ERC 131 161 <0.0030 0.13 <0.00010 <0.00010 <0.00010
2015 Q3 GH_ERC 129 142 <0.0030 0.083 <0.00010 <0.00010 <0.00010
2015 Q4 GH_ERC 147 151 <0.0030 0.007 <0.00010 <0.00010 <0.00010
2015 Q1 GH_FR1 97 202 <0.0030 0.0048 0.00014 0.00014 <0.00010
2015 Q2 GH_FR1 125 167 <0.0030 0.053 0.00017 0.00017 0.0001
2015 Q4 GH_FR1 153 188 <0.0030 0.004 0.00011 0.00015 <0.00010
2015 Q1 LC_LCDSSLCC 117 195 <0.0030 0.0052 0.00022 0.00022 0.00011
2016 Q4 CM_MC2 156 165 0.0088 0.15 0.00014 0.00016 0.00017
2016 Q2 EV_HC1 114 179 0.0046 0.15 < 0.00010 0.00013 0.00013
2016 Q3 EV_HC1 121 192 0.014 0.073 < 0.00010 < 0.00010 0.00016
2016 Q4 EV_HC1 158 192 0.0054 0.076 < 0.00010 0.0001 0.00015
2016 Q1 EV_MC2 130 179 < 0.0030 0.031 0.00025 0.00025 0.00013
2016 Q2 EV_MC2 112 98 0.018 0.42 < 0.00010 0.0002 0.00017
2016 Q3 EV_MC2 120 204 < 0.0030 0.0054 0.00021 0.00022 0.00018
2016 Q4 EV_MC2 166 122 0.023 0.23 < 0.00010 0.00011 0.00019
2016 Q3 FR_FRCP1 125 198 < 0.0030 0.014 0.0002 0.00022 < 0.00010
2016 Q1 GH_ERC 130 152 < 0.0030 0.0031 < 0.00010 < 0.00010 < 0.00010
2016 Q2 GH_ERC 104 146 0.0045 0.31 < 0.00010 0.00011 < 0.00010
2016 Q3 GH_ERC 121 144 < 0.0030 0.021 < 0.00010 < 0.00010 < 0.00010
2016 Q4 GH_ERC 157 148 < 0.0030 0.019 < 0.00010 < 0.00010 < 0.00010
2016 Q3 GH_FR1 118 198 < 0.0030 0.0079 0.00013 0.00014 < 0.00010
2016 Q4 GH_FR1 159 188 <0.003 0.012 0.00015 0.00034 <0.0001
2016 Q1 LC_LCDSSLCC 130 193 < 0.0030 0.0074 0.0002 0.00025 < 0.00010
2016 Q3 LC_LCDSSLCC 120 187 < 0.0030 0.0047 0.00021 0.00024 < 0.00010
2016 Q4 LC_LCDSSLCC 156 176 < 0.0030 0.0056 0.00019 0.00026 < 0.00010
2017 Q1 CM_MC2 172 211 0.0012 0.0081 0.00032 0.00066 0.00016
2017 Q2 CM_MC2 129 197 0.0057 0.11 0.00028 0.00025 0.00016
2017 Q2 CM_MC2 152 194 0.0047 0.095 0.00028 0.00035 0.00016
2017 Q3 CM_MC2 131 180 0.0019 0.018 0.00031 0.00036 0.00018
2017 Q4 CM_MC2 105 196 <0.003 0.01 0.00027 0.0003 0.00017
2017 Q1 EV_HC1 254 197 <0.003 0.0097 <0.0001 <0.0001 0.00014
2017 Q2 EV_HC1 144 201 0.0078 0.072 <0.0001 0.00011 0.00018
2017 Q3 EV_HC1 158 182 <0.003 0.0097 <0.0001 <0.0001 0.0002
2017 Q4 EV_HC1 110 171 <0.003 0.004 <0.0001 <0.0001 0.00016
2017 Q1 EV_MC2 216 176 <0.003 0.022 0.00023 0.00022 0.00012
2017 Q2 EV_MC2 140 143 0.018 0.11 0.0001 0.00012 0.00021
2017 Q3 EV_MC2 157 167 <0.003 0.0083 0.00018 0.0002 0.00017
2017 Q4 EV_MC2 108 137 <0.003 0.011 <0.0001 0.00012 0.00017
2017 Q1 FR_FRCP1 169 251 <0.001 0.005 0.00023 0.00066 <0.0001
2017 Q2 FR_FRCP1 145 169 0.013 0.36 0.00021 0.00025 0.00013
2017 Q3 FR_FRCP1 135 196 0.0011 0.0082 0.0002 0.00027 <0.0001
2017 Q4 FR_FRCP1 98 146 <0.003 <0.003 0.00024 0.00026 <0.0001
2017 Q1 GH_ERC 175 156 <0.003 0.0065 <0.0001 <0.0001 <0.0001
2017 Q2 GH_ERC 141 157 <0.003 0.12 <0.0001 <0.0001 <0.0001
2017 Q3 GH_ERC 157 140 0.0031 0.042 <0.0001 0.00016 0.00011
2017 Q4 GH_ERC 129 145 <0.003 0.0045 <0.0001 <0.0001 <0.0001
2017 Q1 GH_FR1 139 202 <0.003 0.0085 0.00012 0.00011 <0.0001
2017 Q2 GH_FR1 144 194 0.0069 0.71 0.00022 0.00027 0.00015
2017 Q3 GH_FR1 156 191 0.0017 0.007 0.00016 0.00023 <0.0001
2017 Q4 GH_FR1 116 160 <0.003 <0.003 0.00015 0.00015 <0.0001
2017 Q1 LC_LCDSSLCC 212 196 <0.003 0.0086 0.00021 0.00024 <0.0001
2017 Q2 LC_LCDSSLCC 134 199 0.0011 0.014 0.00028 0.00028 0.00012
2017 Q3 LC_LCDSSLCC 147 192 0.0015 0.0031 0.00026 0.00024 <0.0001
2017 Q4 LC_LCDSSLCC 104 156 <0.003 0.0038 0.00026 0.00029 0.00014

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2 108 148 0.0044 0.31 0.00012 0.00013 0.00017
2015 Q3 CM_MC2 109 198 <0.0030 0.016 0.00018 0.00021 0.00019
2015 Q4 CM_MC2 115 215 <0.0030 0.0054 0.00013 0.00013 0.00018
2015 Q1 EV_HC1 27 135 0.003 0.009 0.0001 0.0001 0.00013
2015 Q2 EV_MC2 102 116 <0.0070 0.36 <0.00010 0.00011 0.00018
2015 Q3 EV_MC2 110 194 0.003 0.0085 0.00041 0.00044 0.00016
2015 Q1 FR_FRCP1 64 337 <0.0030 <0.0060 0.00048 0.00051 <0.00020
2015 Q4 FR_FRCP1 96 211 <0.0030 0.0035 0.00025 0.00026 <0.00010
2015 Q3 GH_FR1 107 182 <0.0030 0.013 0.00022 0.00025 0.00014
2015 Q2 LC_LCDSSLCC 69 150 <0.0030 0.016 0.00015 0.00017 0.00011
2015 Q3 LC_LCDSSLCC 101 181 <0.0030 0.013 0.00019 0.00026 <0.00010
2015 Q4 LC_LCDSSLCC 112 197 <0.0050 <0.015 <0.00050 <0.00050 <0.00050
2016 Q1 CM_MC2 122 206 < 0.0030 0.012 0.00018 0.00018 0.00015
2016 Q2 CM_MC2 94 152 0.0076 0.34 0.00014 0.00015 0.00017
2016 Q3 CM_MC2 108 201 < 0.0030 0.0053 0.00019 0.00025 0.00019
2016 Q1 EV_HC1 120 191 < 0.0030 0.0096 < 0.00010 < 0.00010 0.00015
2016 Q1 FR_FRCP1 94 254 < 0.0030 < 0.0030 0.00027 0.0003 < 0.00010
2016 Q2 FR_FRCP1 79 147 < 0.0030 0.11 0.00018 0.00025 < 0.00010
2016 Q4 FR_FRCP1 141 193 0.0046 0.015 0.00019 0.0002 < 0.00010
2016 Q1 GH_FR1 120 190 < 0.0030 0.004 0.00012 0.00014 < 0.00010
2016 Q2 GH_FR1 100 160 < 0.0030 0.09 0.00017 0.00023 0.00011
2016 Q2 LC_LCDSSLCC 91 153 < 0.0030 0.029 0.00024 0.00033 0.00012

Tests categorized as possible or likely response (2017)
- - - - - - -

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l
BERYLLIUM-D-

mg/l
BERYLLIUM-T-

mg/l
BISMUTH-D-mg/l

<0.00010 0.077 0.077 <0.00010 <0.00010 <0.00050
<0.00010 0.077 0.077 <0.00010 <0.00010 <0.00050
<0.00010 0.075 0.078 <0.00010 <0.00010 <0.00050
0.00014 0.042 0.043 <0.00010 <0.00010 <0.000050
0.00012 0.076 0.076 <0.00010 <0.00010 <0.000050
0.0001 0.074 0.075 <0.00010 <0.00010 <0.000050

0.00016 0.046 0.048 <0.00010 <0.00010 <0.000050
<0.00010 0.047 0.049 <0.00010 <0.00010 <0.000050
< 0.00010 0.074 0.073 < 0.00010 < 0.00010 < 0.000050
0.00014 0.04 0.042 < 0.00010 < 0.00010 < 0.000050
0.0001 0.074 0.077 < 0.000020 < 0.000020 < 0.000050

0.00015 0.069 0.064 < 0.000020 < 0.000020 < 0.000050
0.00024 0.042 0.044 < 0.00010 < 0.00010 < 0.000050

< 0.00010 0.042 0.038 < 0.000020 < 0.000020 < 0.000050
0.0002 0.048 0.046 <0.00002 <0.00002 <0.00005

0.00024 0.05 0.046 <0.00002 <0.00002 <0.00005
0.00019 0.051 0.051 <0.00002 <0.00002 <0.00005
0.00012 0.073 0.073 <0.00002 <0.00002 <0.00005
0.00019 0.053 0.051 <0.00002 <0.00002 <0.00005
0.00013 0.068 0.069 <0.00002 <0.00002 <0.00005
0.00011 0.072 0.072 <0.00002 <0.00002 <0.00005
0.00014 0.05 0.051 <0.00002 <0.00002 <0.00005
0.00012 0.043 0.043 <0.00002 <0.00002 <0.00005
0.00011 0.049 0.048 <0.00002 <0.00002 <0.00005

0.00022 0.072 0.072 <0.00010 <0.00010 <0.00050
0.00016 0.025 0.025 0.0001 0.0001 0.00005
0.00024 0.058 0.059 <0.00010 <0.00010 <0.000050
0.00015 0.06 0.063 <0.00010 <0.00010 <0.000050
0.00018 0.11 0.11 <0.00010 <0.00010 <0.00050
0.00019 0.11 0.11 <0.00010 <0.00010 <0.000050
0.00015 0.064 0.065 <0.00010 <0.00010 <0.000050
0.00019 0.076 0.076 <0.00010 <0.00010 <0.000050
0.00015 0.055 0.056 <0.00010 <0.00010 <0.00050
0.00017 0.05 0.051 <0.00010 <0.00010 <0.000050
0.00017 0.046 0.049 <0.00010 <0.00010 <0.000050

<0.00010 0.058 0.06 <0.00010 <0.00010 <0.000050
0.00014 0.12 0.13 <0.00010 <0.00010 <0.00050
0.00014 0.085 0.087 <0.00010 <0.00010 <0.000050
0.00014 0.12 0.12 <0.00010 <0.00010 <0.000050
0.00013 0.096 0.093 <0.00010 <0.00010 <0.00050
0.00026 0.054 0.057 < 0.000020 < 0.000020 < 0.000050
0.00024 0.038 0.04 < 0.00010 < 0.00010 < 0.000050
0.00021 0.065 0.066 < 0.000020 < 0.000020 < 0.000050
0.00019 0.06 0.06 < 0.000020 < 0.000020 < 0.000050
0.00016 0.11 0.11 < 0.00010 < 0.00010 < 0.000050
0.00037 0.058 0.063 < 0.00010 < 0.00010 < 0.000050
0.00018 0.1 0.1 < 0.000020 < 0.000020 < 0.000050
0.00027 0.074 0.081 < 0.000020 < 0.000020 < 0.000050
0.00012 0.071 0.073 < 0.000020 < 0.000020 < 0.000050

< 0.00010 0.067 0.066 < 0.00010 < 0.00010 < 0.000050
0.0003 0.051 0.053 < 0.00010 < 0.00010 < 0.000050

0.00011 0.049 0.05 < 0.000020 < 0.000020 < 0.000050
0.00012 0.055 0.051 < 0.000020 < 0.000020 < 0.000050
0.00012 0.1 0.1 < 0.000020 < 0.000020 < 0.000050
0.00014 0.1 0.097 <0.00002 <0.00002 <0.00005
0.00013 0.086 0.089 < 0.00010 < 0.00010 < 0.000050
0.00011 0.072 0.066 < 0.000020 < 0.000020 < 0.000050
0.0002 0.055 0.053 < 0.000020 < 0.000020 < 0.000050

0.00021 0.072 0.075 <0.00002 <0.00002 <0.00005
0.00027 0.067 0.063 <0.00002 <0.00002 <0.00005
0.00027 0.067 0.08 <0.00002 <0.00002 <0.00005
0.00024 0.058 0.059 <0.00002 <0.00002 <0.00005
0.00018 0.073 0.074 <0.00002 <0.00002 <0.00005
0.00017 0.065 0.066 <0.00002 <0.00002 <0.00005
0.00028 0.05 0.051 <0.00002 <0.00002 <0.00005
0.0002 0.061 0.057 <0.00002 <0.00002 <0.00005

0.00018 0.063 0.063 <0.00002 <0.00002 <0.00005
0.00017 0.12 0.12 <0.00002 <0.00002 <0.00005
0.00029 0.091 0.091 <0.00002 <0.00002 <0.00005
0.00018 0.11 0.098 <0.00002 <0.00002 <0.00005
0.00018 0.094 0.12 <0.00002 <0.00002 <0.00005
0.00013 0.072 0.077 <0.00002 <0.00002 <0.00005
0.00038 0.076 0.081 <0.00002 0.000031 <0.00005
0.00012 0.069 0.069 <0.00002 <0.00002 <0.00005
0.00012 0.07 0.073 <0.00002 <0.00002 <0.00005
<0.0001 0.062 0.064 <0.00002 <0.00002 <0.00005
0.00017 0.057 0.063 <0.00002 <0.00002 <0.00005
0.00015 0.047 0.048 <0.00002 <0.00002 <0.00005
<0.0001 0.056 0.054 <0.00002 <0.00002 <0.00005
0.00011 0.12 0.12 <0.00002 <0.00002 <0.00005
0.00038 0.081 0.095 <0.00002 0.000038 <0.00005
0.00012 0.1 0.1 <0.00002 <0.00002 <0.00005
<0.0001 0.11 0.11 <0.00002 <0.00002 <0.00005
0.0001 0.084 0.084 <0.00002 <0.00002 <0.00005

0.00015 0.073 0.07 <0.00002 <0.00002 <0.00005
0.00012 0.062 0.059 <0.00002 <0.00002 <0.00005
0.00018 0.074 0.075 <0.00002 <0.00002 <0.00005

0.00031 0.044 0.046 <0.00010 <0.00010 <0.000050
0.00021 0.069 0.069 <0.00010 <0.00010 <0.000050
0.00022 0.09 0.092 <0.00010 <0.00010 <0.000050
0.00014 0.041 0.042 0.0001 0.0001 0.0005
0.00033 0.062 0.067 <0.00010 <0.00010 <0.000050
0.00023 0.1 0.1 <0.00010 <0.00010 <0.000050
0.00022 0.036 0.037 <0.00020 <0.00020 <0.0010

<0.00010 0.08 0.078 <0.00010 <0.00010 <0.000050
0.0002 0.098 0.10 <0.00010 <0.00010 <0.000050

0.00014 0.041 0.042 <0.00010 <0.00010 <0.000050
0.00011 0.06 0.063 <0.00010 <0.00010 <0.000050

<0.00050 0.085 0.091 <0.00050 <0.00050 <0.00025
0.00021 0.077 0.075 < 0.00010 < 0.00010 < 0.000050
0.00029 0.05 0.052 < 0.00010 < 0.00010 < 0.000050
0.0002 0.077 0.075 < 0.000020 < 0.000020 < 0.000050

0.00016 0.067 0.065 < 0.00010 < 0.00010 < 0.000050
0.0001 0.075 0.075 < 0.00010 < 0.00010 < 0.000050

0.00016 0.065 0.068 < 0.00010 < 0.00010 < 0.000050
0.00018 0.072 0.067 < 0.000020 < 0.000020 < 0.000050

< 0.00010 0.12 0.11 < 0.00010 < 0.00010 < 0.000050
0.00017 0.079 0.078 < 0.00010 < 0.00010 < 0.000050
0.00015 0.037 0.038 < 0.00010 < 0.00010 < 0.000050

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l

<0.00050 <0.010 <0.010 <0.050 <0.000010 0.000011
<0.00050 <0.010 <0.010 <0.050 <0.000010 0.000011
<0.00050 <0.010 <0.010 <0.050 0.000011 <0.000010

<0.000050 <0.010 <0.010 <0.050 0.0000074 0.000013
<0.000050 <0.010 <0.010 <0.050 0.0000057 0.0000083
<0.000050 <0.010 <0.010 <0.050 <0.0000050 0.0000083
<0.000050 <0.010 <0.010 <0.050 <0.0000050 0.000016
<0.000050 <0.010 <0.010 <0.050 0.0000053 0.0000069
< 0.000050 < 0.010 < 0.010 < 0.050 0.0000054 0.0000062
< 0.000050 < 0.010 < 0.010 < 0.050 0.0000062 0.000016
< 0.000050 < 0.010 < 0.010 < 0.050 0.0000055 0.000011
< 0.000050 < 0.010 < 0.010 < 0.050 0.0000057 0.0000058
< 0.000050 < 0.010 < 0.010 < 0.050 0.0000076 0.000025
< 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000079
<0.00005 0.013 0.013 <0.05 0.000012 0.000015
<0.00005 0.018 0.013 <0.05 0.00001 0.000015
<0.00005 0.013 0.014 <0.05 0.0000068 0.0000083
<0.00005 <0.01 <0.01 <0.05 0.00001 0.000011
<0.00005 <0.01 <0.01 <0.05 0.000016 0.000023
<0.00005 <0.01 <0.01 <0.05 0.000008 0.000012
<0.00005 <0.01 <0.01 <0.05 0.0000069 0.00001
<0.00005 <0.01 <0.01 <0.05 0.0000098 0.000019
<0.00005 <0.01 <0.01 <0.05 0.0000081 0.0000078
<0.00005 <0.01 <0.01 <0.05 0.0000056 0.0000074

<0.00050 0.024 0.025 <0.10 0.000022 0.000023
0.00005 0.01 0.01 0.05 0.000013 0.000021

<0.000050 <0.010 0.011 <0.050 0.000017 0.000025
<0.000050 <0.010 0.01 <0.25 0.000013 0.000018
<0.00050 0.014 0.016 <0.050 0.000055 0.000044

<0.000050 0.016 0.016 <0.25 0.000037 0.000047
<0.000050 <0.010 <0.010 <0.050 0.00003 0.00005
<0.000050 0.013 0.014 <0.10 0.000038 0.000047
<0.00050 <0.010 <0.010 <0.050 <0.000010 <0.000010

<0.000050 <0.010 <0.010 <0.050 0.000007 0.000022
<0.000050 <0.010 <0.010 <0.050 0.0000059 0.000016
<0.000050 <0.010 <0.010 <0.050 <0.0000050 0.0000073
<0.00050 0.012 <0.010 <0.10 0.000021 0.000024

<0.000050 <0.010 <0.010 <0.050 0.000021 0.000035
<0.000050 <0.010 0.011 <0.25 0.000015 0.000024
<0.00050 0.013 0.014 <0.10 0.000086 0.00011

< 0.000050 0.018 0.02 < 0.050 0.000013 0.000016
< 0.000050 < 0.010 < 0.010 < 0.050 0.000027 0.000047
< 0.000050 < 0.010 < 0.010 < 0.050 0.000016 0.000027
< 0.000050 < 0.010 < 0.010 < 0.25 0.000019 0.000024
< 0.000050 0.013 0.013 < 0.25 0.000035 0.000036
< 0.000050 < 0.010 < 0.010 < 0.050 0.000038 0.000078
< 0.000050 0.017 0.018 < 0.25 0.000066 0.000069
< 0.000050 < 0.010 < 0.010 < 0.050 0.000025 0.000039
< 0.000050 < 0.010 0.011 < 0.25 0.000024 0.000042
< 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000065
< 0.000050 < 0.010 < 0.010 < 0.050 0.000011 0.000035
< 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000053
< 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 < 0.0000050
< 0.000050 < 0.010 < 0.010 < 0.25 0.000015 0.000016
<0.00005 <0.01 <0.01 <0.25 0.000017 0.000021

< 0.000050 0.012 0.013 < 0.25 0.000083 0.000076
< 0.000050 0.013 0.012 < 0.25 0.00017 0.00016
< 0.000050 < 0.010 0.01 < 0.25 0.00014 0.00015
<0.00005 0.029 0.031 <0.05 0.000038 0.000039
<0.00005 0.027 0.027 <0.05 0.000045 0.000072
<0.00005 0.032 0.039 <0.05 0.000043 0.00007
<0.00005 0.031 0.031 <0.05 0.0000068 0.000017
<0.00005 0.036 0.038 0.065 0.0000092 0.000011
<0.00005 <0.01 <0.01 <0.05 0.000014 0.000021
<0.00005 <0.01 <0.01 <0.05 0.000025 0.000043
<0.00005 <0.01 <0.01 <0.05 0.000019 0.000022
<0.00005 <0.01 <0.01 <0.05 0.0000096 0.000019
<0.00005 0.012 0.012 <0.05 0.000029 0.000035
<0.00005 <0.01 <0.01 <0.05 0.00003 0.000063
<0.00005 0.012 0.012 <0.05 0.000031 0.000039
<0.00005 0.014 0.014 <0.05 <0.000005 0.000034
<0.00005 0.01 0.011 <0.25 0.000052 0.000062
<0.00005 <0.01 <0.01 <0.05 0.000061 0.00013
<0.00005 <0.01 0.01 <0.05 0.000044 0.000051
<0.00005 0.011 0.011 <0.25 0.000012 0.000051
<0.00005 <0.01 <0.01 <0.05 <0.000005 0.0000071
<0.00005 <0.01 <0.01 <0.05 0.0000089 0.000019
<0.00005 <0.01 <0.01 <0.05 0.0000073 0.000013
<0.00005 <0.01 <0.01 <0.05 0.0000058 0.0000075
<0.00005 <0.01 <0.01 <0.25 0.000014 0.000018
<0.00005 <0.01 <0.01 <0.25 0.000035 0.000083
<0.00005 <0.01 <0.01 <0.05 0.000019 0.000019
<0.00005 <0.01 <0.01 <0.05 0.000015 0.000019
<0.00005 0.013 0.014 <0.25 0.0001 0.000094
<0.00005 0.014 0.014 <0.05 0.00015 0.00017
<0.00005 0.013 0.013 <0.05 0.00025 0.0002
<0.00005 0.013 0.014 <0.05 0.00015 0.00016

<0.000050 0.014 0.015 <0.050 0.000036 0.00006
<0.000050 0.027 0.029 <0.10 0.0000099 0.000018
<0.000050 0.026 0.027 <0.25 0.0000075 0.0000093

0.0005 0.01 0.01 0.05 0.000017 0.000016
<0.000050 <0.010 <0.010 <0.050 0.000018 0.000064
<0.000050 0.016 0.018 <0.10 0.000049 0.000056

<0.0010 <0.020 <0.020 <1.0 <0.000020 0.000053
<0.000050 0.011 0.016 <0.25 0.00004 0.000055
<0.000050 0.01 0.011 <0.050 0.000019 0.000021
<0.000050 <0.010 <0.010 <0.050 0.00014 0.00014
<0.000050 0.012 0.013 <0.10 0.00025 0.00026
<0.00025 <0.050 <0.050 <0.050 0.00024 0.00026

< 0.000050 0.026 0.026 < 0.25 0.000016 0.000018
< 0.000050 0.016 0.017 < 0.050 0.000069 0.00011
< 0.000050 0.028 0.029 < 0.25 0.0000075 0.0000086
< 0.000050 < 0.010 < 0.010 < 0.25 0.000017 0.000019
< 0.000050 0.01 0.011 < 0.50 0.000036 0.000048
< 0.000050 < 0.010 < 0.010 < 0.050 0.000031 0.000052
< 0.000050 < 0.010 < 0.010 < 0.25 0.000045 0.000051
< 0.000050 < 0.010 < 0.010 < 0.25 0.000014 0.000018
< 0.000050 < 0.010 < 0.010 < 0.050 0.000025 0.000035
< 0.000050 < 0.010 0.011 < 0.050 0.0002 0.00022

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

CALCIUM-T-mg/l
CARBON, 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l

COBALT-D-mg/l

56 0.84 <1.0 0.00017 0.00017 <0.00010
56 0.84 <1.0 0.00017 0.00017 <0.00010
57 <0.50 <1.0 0.00013 0.00015 <0.00010
38 1.8 <1.0 0.00014 0.00046 <0.00010
55 0.75 1.0 0.00013 0.00013 <0.00010
56 0.6 <1.0 0.00011 0.00036 <0.00010
48 0.84 1.0 0.00022 0.00037 <0.00010
51 0.61 1.2 0.00022 0.00034 <0.00010
58 < 0.50 1.1 0.00012 < 0.00020 < 0.00010
37 2.5 < 0.10 0.00011 0.00029 < 0.00010
51 0.86 0.13 < 0.00010 0.00018 < 0.00010
48 1.1 0.18 < 0.00010 0.00021 < 0.00010
48 1.4 0.61 0.00017 0.00062 < 0.00010
48 0.64 0.36 0.00021 0.00024 < 0.00010
36 1.8 <0.5 0.00012 0.00018 <0.0001
36 1.2 <0.5 <0.0001 0.00028 <0.0001
41 1.6 <0.5 0.00018 0.00018 <0.0001
52 0.96 <0.5 <0.0001 0.00011 <0.0001
31 3.3 <0.5 0.00022 0.0004 <0.0001
45 1.8 <0.5 <0.0001 0.00028 <0.0001
50 1.1 <0.5 <0.0001 0.00012 <0.0001
51 0.83 0.27 0.00021 0.00038 <0.0001
40 0.79 <0.5 0.00019 0.00024 <0.0001
47 0.81 <0.5 0.00022 0.00026 <0.0001

106 0.93 3.4 0.00019 0.00024 0.00074
47 1.1 1.3 0.00013 0.00021 0.0001
75 1.1 1.4 0.00015 0.00024 <0.00010
93 0.63 1.8 0.00013 0.00022 <0.00010
91 1.7 11 0.00012 <0.00020 <0.00010

102 0.6 8.7 0.00012 0.00015 <0.00010
73 1.6 1.2 <0.00010 0.00028 <0.00010

109 0.93 1.5 0.0001 0.00017 <0.00010
55 0.64 <1.0 0.00029 0.00034 <0.00010
53 0.96 <1.0 0.00017 0.00054 <0.00010
49 0.75 <1.0 0.00019 0.00037 <0.00010
58 <0.50 1.2 0.00022 0.00026 <0.00010

114 1.1 2.6 0.00021 0.00015 <0.00010
81 1.4 1.4 <0.00010 0.0002 <0.00010

106 <0.50 1.7 0.00012 0.00013 <0.00010
123 1.1 2.7 0.00016 0.00021 <0.00010
79 2.3 2.1 0.00017 0.00035 0.00065
72 1.9 0.79 0.00011 0.00031 < 0.00010
81 0.95 1.1 0.00016 0.00025 < 0.00010
82 1.4 1.3 0.00014 0.00023 < 0.00010
94 0.85 9.2 0.00013 0.00018 < 0.00010
37 2.6 1.2 0.00014 0.00076 < 0.00010

111 0.83 13 0.00012 0.00015 < 0.00010
48 2.8 2.9 0.00012 0.00045 < 0.00010

103 0.99 1.5 < 0.00010 0.00012 < 0.00010
67 < 0.50 1.3 0.00024 < 0.00030 < 0.00010
53 1.3 0.79 0.00019 0.00085 < 0.00010
45 0.58 0.37 0.0002 0.00027 < 0.00010
51 < 0.50 0.44 0.0002 0.00035 < 0.00010
89 0.8 1.5 < 0.00010 0.00017 < 0.00010
94 0.75 1.5 0.0001 0.00019 <0.0001

134 < 0.50 17 0.00014 < 0.00020 < 0.00010
91 < 0.50 4.7 0.00012 0.00027 < 0.00010
83 0.91 6.8 0.0001 0.00019 < 0.00010

128 0.85 3.9 0.00012 0.00021 0.0022
85 1.4 2.5 <0.0001 0.00028 0.005

115 1.4 2.7 0.00013 0.00031 0.0044
96 0.97 1.0 0.00017 0.00026 0.0029

124 0.97 5.9 <0.0001 0.00017 0.00058
89 0.72 1.3 0.00015 0.00023 <0.0001
71 2.6 0.79 <0.0001 0.00025 <0.0001
83 0.97 0.81 0.00011 0.00022 <0.0001
82 1.0 0.8 <0.0001 0.00018 <0.0001
84 0.8 7.1 0.00013 0.00023 <0.0001
48 2.9 4.3 <0.0001 0.00025 0.00011
78 1.3 4.9 <0.0001 0.00015 <0.0001
87 1.0 6.1 0.00011 0.00019 <0.0001

179 1.5 <2.5 <0.0001 0.00078 <0.0001
86 2.1 0.72 0.00011 0.00082 <0.0001

100 1.6 0.87 <0.0001 0.00012 <0.0001
153 0.96 <2.5 <0.0001 <0.0001 <0.0001
56 <0.5 0.38 0.00026 0.00027 <0.0001
56 0.79 0.5 0.00023 0.0005 <0.0001
42 0.89 <0.5 0.00015 0.00029 <0.0001
48 1.1 <0.5 0.00022 0.00025 <0.0001

115 0.57 1.8 <0.0001 0.00014 <0.0001
92 3.4 1.7 <0.0001 0.0012 <0.0001
86 1.0 1.1 <0.0001 0.00016 <0.0001

102 1.6 1.2 <0.0001 0.00015 <0.0001
125 <0.5 13 0.00012 0.00021 <0.0001
108 1.2 8.0 <0.0001 0.00016 <0.0001
92 1.8 5.5 <0.0001 0.00017 <0.0001

111 0.97 8.0 <0.0001 0.00022 <0.0001

60 1.5 1.2 0.0002 0.00058 0.00037
104 0.86 2.1 0.00019 0.00023 0.00026
115 0.56 3.2 0.00019 0.0002 <0.00010
60 0.82 1.5 0.00014 0.00018 0.0001
44 1.9 2.9 0.0002 0.0007 <0.00010
87 1.0 9.6 0.00013 0.00019 <0.00010

337 1.4 2.6 <0.00020 <0.00020 <0.00020
130 0.65 2.2 <0.00010 0.00027 <0.00010
90 0.87 1.6 0.00012 0.00015 <0.00010
68 1.2 1.4 0.00014 0.00019 <0.00010
92 0.83 2.0 0.00011 0.0002 <0.00010

117 0.74 2.2 <0.00050 <0.00050 <0.00050
117 0.58 4.9 0.00018 < 0.00030 0.00072
67 1.9 1.5 0.00016 0.00058 0.00077

105 0.99 3.4 0.00011 0.00018 0.00026
95 0.65 2.1 0.00016 < 0.00020 < 0.00010

221 0.8 3.5 < 0.00010 < 0.00010 < 0.00010
73 2.0 0.51 0.0001 0.00027 < 0.00010
97 0.9 1.3 < 0.00010 0.00015 < 0.00010

119 0.51 2.5 0.00012 0.00013 < 0.00010
71 2.0 0.99 < 0.00010 0.00029 < 0.00010
72 1.6 2.8 0.00014 0.00021 < 0.00010

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

COBALT-T-mg/l
CONDUCTIVITY, 

LAB-N-us/cm
COPPER-D-mg/l COPPER-T-mg/l FLUORIDE-D-mg/l

Hardness, Total 
or Dissolved 

CaCO3-N-mg/l

<0.00010 367 <0.00050 <0.00050 0.14 197
<0.00010 367 <0.00050 <0.00050 0.14 197
<0.00010 353 <0.00050 <0.00050 0.14 197
<0.00010 245 <0.00050 <0.00050 0.15 129
<0.00010 342 <0.00050 <0.00050 0.15 188
<0.00010 354 <0.00050 <0.00050 0.16 190
<0.00010 303 <0.00050 <0.00050 0.15 160
<0.00010 314 <0.00050 <0.00050 0.16 170
< 0.00010 358 < 0.00050 < 0.00050 0.16 202
< 0.00010 233 < 0.00050 < 0.00050 0.15 126
< 0.00010 338 < 0.00050 < 0.00050 0.17 177
< 0.00010 330 < 0.00050 < 0.00050 0.16 177
< 0.00010 289 < 0.00050 < 0.00050 0.16 163
< 0.00010 297 < 0.00050 < 0.00050 0.17 163
<0.0001 267 <0.0002 <0.0005 0.052 134
<0.0001 265 <0.0002 <0.0005 0.054 138
<0.0001 280 <0.0005 <0.0005 0.055 144
<0.0001 341 <0.0002 <0.0005 0.14 185
<0.0001 239 0.0004 0.00067 0.11 121
<0.0001 319 <0.0002 <0.0005 0.14 159
<0.0001 333 <0.0005 <0.0005 0.11 185
<0.0001 321 <0.0005 <0.0005 0.16 177
<0.0001 276 <0.0002 <0.0005 0.14 137
<0.0001 282 <0.0005 <0.0005 0.13 161

0.00079 826 <0.00050 <0.00050 0.14 445
0.0001 350 0.0005 0.0005 0.13 205

<0.00010 625 <0.00050 <0.00050 0.21 373
<0.00010 732 <0.00050 <0.00050 0.2 431
<0.00010 665 0.0012 0.00076 0.15 381
<0.00010 733 <0.00050 <0.00050 0.16 415
0.00012 573 <0.00050 <0.00050 0.2 302

<0.00010 815 <0.00050 <0.00050 0.2 471
<0.00010 345 <0.00050 <0.00050 0.15 191
<0.00010 338 <0.00050 <0.00050 0.15 179
<0.00010 284 <0.00050 <0.00050 0.16 160
<0.00010 355 <0.00050 <0.00050 0.16 190
<0.00010 851 <0.00050 <0.00050 0.18 475
<0.00010 614 <0.00050 <0.00050 0.17 332
<0.00010 760 <0.00050 <0.00050 0.16 436
<0.00010 940 <0.00050 <0.00050 0.24 536

0.0011 622 < 0.00050 < 0.00050 0.11 328
< 0.00010 547 < 0.00050 < 0.00050 0.19 306
< 0.00010 652 < 0.00050 < 0.00050 0.23 368
< 0.00010 668 < 0.00050 < 0.00050 0.2 386
< 0.00010 700 < 0.00050 < 0.00050 0.15 395
0.00027 266 < 0.00050 0.001 0.11 141

< 0.00010 793 < 0.00050 < 0.00050 0.17 435
0.00013 359 < 0.00050 0.00065 0.12 177

< 0.00010 874 < 0.00050 < 0.00050 0.22 455
< 0.00010 419 < 0.00050 < 0.00050 0.16 231
0.00015 342 < 0.00050 0.00065 0.16 185

< 0.00010 317 < 0.00050 < 0.00050 0.18 161
< 0.00010 327 < 0.00050 0.00054 0.16 186
< 0.00010 732 < 0.00050 < 0.00050 0.2 379
<0.0001 735 <0.0005 <0.0005 0.16 411

< 0.00010 1010 < 0.00050 < 0.00050 0.24 572
< 0.00010 754 < 0.00050 < 0.00050 0.25 403
< 0.00010 700 < 0.00050 < 0.00050 0.21 384

0.0024 999 <0.0002 <0.0005 0.13 529
0.0052 756 <0.0002 0.00068 0.1 383
0.0056 783 <0.0002 <0.0005 0.12 394
0.0035 840 <0.0002 <0.0005 0.11 426

0.00074 952 <0.0005 <0.0005 0.098 540
<0.0001 704 <0.0005 <0.0005 0.22 411
<0.0001 630 0.0002 0.00055 0.14 335
<0.0001 610 <0.0005 <0.0005 0.21 416
<0.0001 660 <0.0005 <0.0005 0.17 388
<0.0001 615 <0.0005 <0.0005 0.15 334
0.00025 402 0.00031 0.00074 0.099 199
<0.0001 531 <0.0005 <0.0005 0.16 350
<0.0001 565 <0.0005 <0.0005 0.12 262
<0.0001 1430 <0.0002 <0.0005 0.13 841
0.00027 725 0.00034 0.0011 0.14 392
<0.0001 857 <0.0002 <0.0005 0.18 447
<0.0001 1110 <0.0005 <0.0005 0.1 734
<0.0001 354 <0.0005 <0.0005 0.14 190
<0.0001 368 <0.0005 <0.0005 0.16 187
<0.0001 295 <0.0002 <0.0005 0.14 149
<0.0001 303 <0.0005 <0.0005 0.12 174
<0.0001 843 <0.0005 <0.0005 0.14 479
0.00037 735 <0.0005 0.0013 0.13 404
<0.0001 742 <0.0002 <0.0005 0.15 391
<0.0001 749 <0.0005 <0.0005 0.13 476
<0.0001 954 <0.0005 <0.0005 0.21 552
<0.0001 889 <0.0002 <0.0005 0.2 477
<0.0001 796 0.00021 <0.0005 0.2 397
<0.0001 777 <0.0005 <0.0005 0.18 471

0.00061 484 <0.00050 0.00053 0.1 248
0.00034 802 <0.00050 <0.00050 0.12 458

<0.00010 876 <0.00050 <0.00050 0.11 505
0.0001 453 0.0005 0.0005 0.15 274

0.00022 299 <0.00050 0.00073 0.12 159
<0.00010 686 <0.00050 <0.00050 0.18 384
<0.00020 2680 <0.00050 <0.0010 0.45 1880
<0.00010 1030 <0.00050 <0.00050 0.17 597
<0.00010 657 <0.00050 <0.00050 0.18 374
<0.00010 535 <0.00050 <0.00050 0.22 269
<0.00010 660 <0.00050 <0.00050 0.24 355
<0.00050 770 <0.0010 <0.0025 0.18 499
0.00081 927 < 0.00050 < 0.00050 0.14 500
0.0013 549 < 0.00050 0.00079 0.1 283

0.00034 901 < 0.00050 < 0.00050 0.12 465
< 0.00010 745 < 0.00050 < 0.00050 0.21 443
< 0.00010 1720 < 0.00050 < 0.00050 < 0.20 1120
0.00011 555 < 0.00050 0.00054 0.2 305

< 0.00010 810 < 0.00050 < 0.00050 0.19 453
< 0.00010 885 < 0.00050 < 0.00050 0.18 507
< 0.00010 573 < 0.00050 < 0.00050 0.18 312
< 0.00010 557 < 0.00050 < 0.00050 0.22 293

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

IRON-D-mg/l IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l LITHIUM-D-mg/l LITHIUM-T-mg/l

<0.010 <0.010 <0.000050 <0.000050 0.0019 0.0016
<0.010 <0.010 <0.000050 <0.000050 0.0019 0.0016
<0.010 <0.010 <0.000050 <0.000050 0.0015 0.0017
<0.010 0.052 <0.000050 <0.000050 <0.0010 0.0012
<0.010 <0.010 0.000055 <0.000050 0.002 0.002
<0.010 <0.010 <0.000050 <0.000050 0.0015 0.0015
<0.010 0.066 <0.000050 <0.000050 0.0017 0.0016
<0.010 <0.010 <0.000050 <0.000050 0.0016 0.0018
< 0.010 < 0.010 < 0.000050 < 0.000050 0.0014 0.0015
< 0.010 0.075 < 0.000050 0.00006 0.0011 0.0013
< 0.010 0.013 < 0.000050 < 0.000050 0.0017 0.0018
< 0.010 0.022 < 0.000050 < 0.000050 0.0015 0.0018
< 0.010 0.23 < 0.000050 0.00013 0.002 0.0021
< 0.010 0.013 < 0.000050 < 0.000050 0.0019 0.0017
<0.01 0.021 <0.00005 <0.00005 0.0041 0.0042
<0.01 0.033 <0.00005 <0.00005 0.0044 0.0045
<0.01 <0.01 <0.00005 <0.00005 0.0045 0.0046
<0.01 <0.01 <0.00005 <0.00005 0.0013 0.0014
0.054 0.13 <0.00005 0.000092 0.0011 0.0012
<0.01 0.011 <0.00005 <0.00005 0.0015 0.0015
<0.01 <0.01 <0.00005 <0.00005 0.0019 0.0017
<0.01 0.074 <0.00005 0.000061 0.0019 0.002
<0.01 0.02 <0.00005 <0.00005 0.0017 0.0015
<0.01 <0.01 <0.00005 <0.00005 0.0021 0.002

<0.010 0.031 <0.000050 <0.000050 0.011 0.011
0.01 0.051 0.00005 0.000056 0.0044 0.0042

<0.010 0.027 <0.000050 <0.000050 0.0069 0.0068
<0.010 <0.010 <0.000050 <0.000050 0.0069 0.0067
<0.010 0.024 <0.000050 <0.000050 0.015 0.015
<0.010 0.014 <0.000050 <0.000050 0.023 0.022
<0.010 0.11 <0.000050 0.00014 0.019 0.018
<0.010 0.033 <0.000050 <0.000050 0.03 0.031
<0.010 0.036 <0.000050 0.0002 0.0019 0.002
<0.010 0.15 <0.000050 0.00011 0.0022 0.0023
<0.010 0.088 <0.000050 0.00007 0.0017 0.002
<0.010 <0.010 <0.000050 <0.000050 0.002 0.0021
<0.010 <0.010 <0.000050 <0.000050 0.016 0.015
<0.010 0.07 <0.000050 0.000063 0.014 0.014
<0.010 <0.010 <0.000050 <0.000050 0.017 0.017
<0.010 <0.010 <0.000050 <0.000050 0.031 0.031
< 0.010 0.15 < 0.000050 0.000098 0.01 0.01
< 0.010 0.14 < 0.000050 0.000095 0.0064 0.0068
< 0.010 0.063 < 0.000050 0.000076 0.0084 0.0083
< 0.010 0.058 < 0.000050 < 0.000050 0.0077 0.0081
< 0.010 0.038 < 0.000050 0.000053 0.018 0.018
0.012 0.46 < 0.000050 0.00039 0.0052 0.0056

< 0.010 0.01 < 0.000050 < 0.000050 0.031 0.033
0.023 0.16 < 0.000050 0.00012 0.0064 0.0068

< 0.010 0.032 < 0.000050 < 0.000050 0.032 0.032
< 0.010 < 0.010 < 0.000050 < 0.000050 0.0023 0.0025
< 0.010 0.38 < 0.000050 0.00022 0.0021 0.0025
< 0.010 0.024 < 0.000050 < 0.000050 0.0024 0.0024
< 0.010 0.028 < 0.000050 < 0.000050 0.0026 0.0022
< 0.010 0.016 < 0.000050 < 0.000050 0.017 0.017
<0.01 0.022 <0.00005 <0.00005 0.017 0.017

< 0.010 < 0.010 < 0.000050 < 0.000050 0.037 0.038
< 0.010 < 0.010 < 0.000050 < 0.000050 0.034 0.032
< 0.010 < 0.010 < 0.000050 < 0.000050 0.027 0.026
<0.01 0.013 <0.00005 <0.00005 0.018 0.017
<0.01 0.16 <0.00005 0.00012 0.015 0.015
<0.01 0.11 <0.00005 0.000077 0.017 0.02
<0.01 0.032 <0.00005 <0.00005 0.017 0.016
<0.01 0.013 <0.00005 <0.00005 0.022 0.023
<0.01 0.017 <0.00005 <0.00005 0.0064 0.0065
<0.01 0.1 <0.00005 0.000076 0.0068 0.0068
<0.01 0.011 <0.00005 <0.00005 0.0071 0.0066
<0.01 0.012 <0.00005 <0.00005 0.0065 0.0072
<0.01 0.029 <0.00005 <0.00005 0.018 0.017
0.021 0.15 <0.00005 0.00016 0.0082 0.0077
<0.01 0.012 <0.00005 <0.00005 0.016 0.015
<0.01 0.016 <0.00005 <0.00005 0.016 0.016
<0.01 0.03 <0.00005 <0.00005 0.056 0.056
0.018 0.49 <0.00005 0.00035 0.032 0.03
<0.01 0.022 <0.00005 <0.00005 0.029 0.029
0.01 0.027 <0.00005 <0.00005 0.042 0.042

<0.01 <0.01 <0.00005 <0.00005 0.0031 0.0035
<0.01 0.13 <0.00005 0.00008 0.0029 0.0032
<0.01 0.061 <0.00005 <0.00005 0.0025 0.0024
<0.01 <0.01 <0.00005 <0.00005 0.0027 0.0025
<0.01 0.011 <0.00005 <0.00005 0.016 0.016
0.013 0.55 <0.00005 0.00043 0.015 0.015
<0.01 0.013 <0.00005 <0.00005 0.019 0.018
<0.01 <0.01 <0.00005 <0.00005 0.018 0.018
<0.01 0.025 <0.00005 <0.00005 0.04 0.039
<0.01 0.033 <0.00005 <0.00005 0.048 0.047
<0.01 <0.01 0.000097 <0.00005 0.036 0.036
<0.01 <0.01 <0.00005 <0.00005 0.037 0.04

<0.010 0.3 <0.000050 0.00017 0.0064 0.0067
<0.010 0.022 <0.000050 <0.000050 0.013 0.014
<0.010 <0.010 <0.000050 <0.000050 0.011 0.012

0.01 0.013 0.00005 0.00005 0.0047 0.0047
<0.010 0.39 <0.000050 0.00028 0.0054 0.0052
<0.010 0.018 <0.000050 <0.000050 0.022 0.021
<0.020 <0.020 <0.00010 <0.00010 0.054 0.056
<0.010 0.019 <0.000050 <0.000050 0.042 0.037
<0.010 0.016 <0.000050 <0.000050 0.015 0.015
<0.010 0.018 <0.000050 <0.000050 0.016 0.016
<0.010 <0.010 <0.000050 <0.000050 0.021 0.023
<0.050 <0.050 <0.00025 <0.00025 0.036 0.036
< 0.010 0.011 < 0.000050 < 0.000050 0.014 0.014
< 0.010 0.39 < 0.000050 0.00021 0.0083 0.0085
< 0.010 < 0.010 < 0.000050 < 0.000050 0.016 0.017
< 0.010 < 0.020 < 0.000050 < 0.000050 0.0066 0.0065
< 0.010 < 0.020 < 0.000050 < 0.000050 0.058 0.059
< 0.010 0.13 < 0.000050 0.000099 0.016 0.018
< 0.010 0.027 < 0.000050 < 0.000050 0.029 0.03
< 0.010 < 0.010 < 0.000050 < 0.000050 0.015 0.014
< 0.010 0.13 < 0.000050 0.000096 0.012 0.012
< 0.010 0.027 < 0.000050 < 0.000050 0.023 0.024

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

MAGNESIUM-T-
mg/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l

MERCURY-D-mg/l MERCURY-T-mg/l
MOLYBDENUM-D-

mg/l

15 0.000054 0.00018 <0.000010 <0.000010 0.00053
15 0.000054 0.00018 <0.000010 <0.000010 0.00053
14 0.00017 0.00037 <0.000010 <0.000010 0.00056
9.2 0.00064 0.0025 <0.0000050 <0.0000050 0.00052
13 0.00062 0.0015 <0.0000050 <0.0000050 0.00068
14 0.0001 0.00031 <0.0000050 <0.0000050 0.00065
11 0.0033 0.0059 <0.0000050 <0.0000050 0.00092
11 0.0021 0.0027 <0.0000050 <0.0000050 0.001
15 0.0002 0.00034 < 0.0000050 < 0.00000050 0.00058
9.8 0.00045 0.0021 < 0.0000050 0.0000014 0.00061
14 0.00027 0.0011 < 0.0000050 < 0.00000050 0.00063
12 0.00027 0.00073 < 0.0000050 0.00000056 0.00057
11 0.0018 0.012 < 0.0000050 0.00000098 0.00091
9.6 0.0012 0.0021 < 0.0000050 < 0.0000050 0.00097
10 0.00015 0.00057 <0.000005 0.0000011 0.00074
9.5 <0.0001 0.001 <0.000005 0.00000067 0.00088
11 0.00012 0.00035 <0.000005 0.00000059 0.0009
14 <0.0001 0.00027 <0.000005 <0.0000005 0.00062
8.7 0.0012 0.0035 <0.000005 0.0000031 0.00048
13 0.00036 0.0011 <0.000005 <0.0000005 0.00064
14 <0.0001 0.00056 <0.000005 <0.0000005 0.00055
12 0.00095 0.0054 <0.000005 0.00000082 0.00094
9.6 0.0021 0.0031 <0.000005 0.0000006 0.00096
11 0.00061 0.0016 <0.000005 <0.0000005 0.0011

46 0.0046 0.0064 <0.000010 <0.000010 0.001
21 0.00053 0.0016 0.000005 0.000005 0.0005
41 0.0028 0.0051 <0.0000050 <0.0000050 0.00092
50 0.0018 0.002 < 0.00000050 < 0.00000050 0.00097
33 0.0024 0.0022 <0.000010 <0.000010 0.00079
39 0.0013 0.0018 < 0.00000050 < 0.00000050 0.002
29 0.0032 0.012 <0.0000050 <0.0000050 0.0013
51 0.0031 0.0069 <0.0000050 <0.0000050 0.0015
13 0.00035 0.0026 <0.000010 <0.000010 0.00092
12 0.00072 0.0081 <0.0000050 <0.0000050 0.00095
11 0.00058 0.0078 <0.0000050 <0.0000050 0.00095
13 0.00063 0.0013 <0.0000050 <0.0000050 0.00099
49 0.0017 0.0021 <0.000010 <0.000010 0.00095
34 0.0011 0.0044 <0.0000050 <0.0000050 0.0011
43 0.0011 0.0016 <0.0000050 <0.0000050 0.0009
53 0.000074 0.00021 <0.000010 <0.000010 0.0017
33 0.0062 0.014 < 0.0000050 0.0000012 0.00097
33 0.00048 0.0037 0.00000062 0.00000077 0.00074
44 0.0054 0.0081 < 0.00000050 0.0000012 0.00092
46 0.0021 0.0033 < 0.0000005 0.00000085 0.00091
37 0.0012 0.0021 < 0.00000050 < 0.00000050 0.0015
11 0.00014 0.013 0.0000015 0.0000018 0.00064
42 0.0009 0.0014 < 0.00000050 0.00000085 0.0012
17 0.001 0.0044 0.0000016 0.0000025 0.0006
48 0.0045 0.0074 < 0.0000050 < 0.00000050 0.0013
16 0.00026 0.00034 < 0.0000050 < 0.0000050 0.00094
13 0.0013 0.018 < 0.0000050 0.0000016 0.00091
11 0.00045 0.0019 < 0.0000050 < 0.00000050 0.00091
12 0.00044 0.0027 < 0.0000050 < 0.0000050 0.0011
40 0.00092 0.002 < 0.0000050 < 0.00000050 0.0009
44 0.00072 0.0017 <0.000005 <0.000005 0.001
60 0.0058 0.0064 < 0.0000050 < 0.00000050 0.0016
37 0.0009 0.0018 < 0.0000050 < 0.00000050 0.0016
35 0.002 0.0032 < 0.0000050 < 0.0000005 0.0014
55 0.011 0.013 <0.000005 <0.0000005 0.0014
36 0.026 0.031 <0.000005 0.0000011 0.0013
47 0.024 0.034 <0.000005 0.0000013 0.0014
47 0.0058 0.01 <0.000005 0.0000013 0.0015
58 0.002 0.0034 <0.000005 <0.0000005 0.0014
47 0.0024 0.0027 <0.0000005 <0.0000005 0.00091
38 0.0014 0.0034 0.00000061 0.0000013 0.00082
46 0.0054 0.0057 0.0000006 0.0000012 0.00085
44 <0.0001 0.0057 <0.000005 <0.0000005 0.00089
32 0.00068 0.002 <0.0000005 <0.0000005 0.0015
17 0.0019 0.0085 0.0000012 0.0000032 0.00074
31 0.0018 0.0022 <0.0000005 0.0000008 0.0012
32 <0.0001 0.002 <0.000005 <0.0000005 0.00085

106 0.008 0.01 <0.000005 <0.0000005 0.0017
39 0.0057 0.022 <0.000005 0.0000038 0.0012
54 0.0054 0.0075 <0.000005 <0.0000005 0.0013
90 0.0073 0.011 <0.000005 <0.0000005 0.0013
14 0.00012 0.00032 <0.000005 <0.0000005 0.00099
15 0.00083 0.0062 <0.000005 0.00000073 0.00097
11 0.0011 0.004 <0.000005 0.0000007 0.00099
12 0.00044 0.0011 <0.000005 <0.0000005 0.0011
49 0.0012 0.0015 <0.000005 <0.0000005 0.00081
44 0.0032 0.014 <0.000005 0.0000047 0.0012
43 0.0017 0.0023 <0.000005 0.0000005 0.00094
51 0.0013 0.0014 <0.000005 <0.0000005 0.00089
58 0.0016 0.0022 <0.000005 <0.0000005 0.0022
48 0.00081 0.0036 <0.000005 0.00000069 0.002
37 0.00066 0.00087 <0.000005 0.0000005 0.0017
49 0.0011 0.0022 <0.000005 <0.0000005 0.0016

23 0.0035 0.011 <0.0000050 0.0000084 0.00076
51 0.0018 0.0032 <0.0000050 <0.0000050 0.001
51 0.00064 0.0012 <0.0000050 <0.0000050 0.00092
31 0.001 0.0015 0.00001 0.00001 0.00063
13 0.0003 0.01 <0.0000050 <0.0000050 0.00059
35 0.00067 0.002 <0.0000050 <0.0000050 0.0022

261 0.0019 0.0027 <0.000010 <0.000010 0.0028
65 0.0076 0.0081 <0.0000050 <0.0000050 0.0015
37 0.00089 0.0023 <0.0000050 <0.0000050 0.00099
25 0.00016 0.00051 <0.0000050 <0.0000050 0.0011
34 0.0002 0.00054 <0.0000050 <0.0000050 0.0014
54 <0.00050 <0.00050 <0.0000050 <0.0000050 0.0017
52 0.0045 0.0052 < 0.0000050 < 0.0000050 0.0010
26 0.0062 0.019 < 0.0000050 0.0000011 0.00076
53 0.00052 0.0013 < 0.0000050 < 0.00000050 0.0011
51 0.0013 0.0016 < 0.00000050 < 0.00000050 0.00092

142 0.0068 0.0075 < 0.0000050 < 0.00000050 0.0017
32 0.0028 0.0097 < 0.0000050 0.0000012 0.0012
45 0.0063 0.0083 < 0.0000050 < 0.0000005 0.0012
52 0.001 0.0012 < 0.0000050 < 0.0000050 0.00084
31 0.0015 0.0056 < 0.0000050 0.0000025 0.001
28 0.0016 0.0033 < 0.0000050 0.00000069 0.0014

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

MOLYBDENUM-T-
mg/l

NICKEL-D-mg/l NICKEL-T-mg/l
NITRATE 

NITROGEN (NO3), 
AS N-N-mg/l

NITRITE 
NITROGEN (NO2), 

AS N-N-mg/l

NITROGEN, 
AMMONIA (AS N)-

N-mg/l

0.00054 <0.00050 <0.00050 0.13 <0.0010 <0.0050
0.00054 <0.00050 <0.00050 0.13 <0.0010 <0.0050
0.00055 <0.00050 <0.00050 0.13 <0.0010 <0.0050
0.00062 <0.00050 <0.00050 0.066 <0.0010 <0.0050
0.00068 <0.00050 <0.00050 0.019 <0.0010 <0.0050
0.00059 <0.00050 <0.00050 0.022 <0.0010 <0.0050
0.00094 <0.00050 <0.00050 0.086 <0.0010 <0.0050
0.0010 <0.00050 <0.00050 0.078 <0.0010 <0.0050

0.00056 < 0.00050 < 0.00050 0.17 < 0.0010 < 0.0050
0.00062 < 0.00050 < 0.00050 0.034 < 0.0010 < 0.0050
0.00063 < 0.00050 < 0.00050 0.057 < 0.0010 < 0.0050
0.00056 < 0.00050 < 0.00050 0.1 < 0.0010 < 0.0050
0.00093 < 0.00050 0.0005 0.12 < 0.0010 < 0.0050

0.001 < 0.00050 < 0.00050 0.071 < 0.0010 < 0.0050
0.0008 <0.0005 <0.0005 0.012 <0.001 <0.005

0.00085 <0.0005 <0.0005 0.012 <0.001 0.0067
0.00087 <0.0005 <0.0005 0.015 <0.001 <0.005
0.00062 <0.0005 <0.0005 0.22 <0.001 <0.005
0.0005 0.00052 0.00069 0.098 <0.001 0.011

0.00068 <0.0005 <0.0005 0.011 <0.001 0.01
0.00054 <0.0005 <0.0005 0.0094 0.0011 <0.005
0.00095 <0.0005 <0.0005 0.12 <0.001 <0.005
0.00098 <0.0005 <0.0005 0.037 <0.001 0.0069
0.0011 <0.0005 <0.0005 0.037 <0.001 0.0089

0.0011 0.0095 0.0097 2.4 0.012 0.0055
0.00048 0.00075 0.00083 0.57 0.001 0.0084
0.00092 0.00079 0.00079 0.87 0.0011 <0.0050
0.00098 0.00066 0.00069 1.2 <0.0050 <0.0050
0.00078 0.0007 0.00052 3.2 0.0013 <0.0050
0.0021 0.0039 0.0041 5.9 <0.0050 <0.0050
0.0013 0.002 0.0024 7.4 0.0056 0.0095
0.0015 0.0041 0.0043 8.2 0.0049 <0.0050

0.00099 <0.00050 <0.00050 0.44 <0.0010 <0.0050
0.00097 <0.00050 <0.00050 0.31 <0.0010 <0.0050

0.001 <0.00050 <0.00050 0.17 <0.0010 <0.0050
0.0011 <0.00050 <0.00050 0.46 <0.0010 <0.0050

0.00098 0.0022 0.0023 13 0.0039 <0.0050
0.0011 0.0019 0.002 7.5 0.0028 <0.0050

0.00099 0.0012 0.0012 10 <0.0050 <0.0050
0.0017 0.0036 0.0036 15 0.003 <0.0050

0.00098 0.0073 0.0083 1.8 0.01 0.0076
0.00077 0.00097 0.0012 0.82 < 0.0010 < 0.0050
0.00091 0.00074 0.0009 0.84 0.0016 0.0088
0.00093 0.00073 0.00087 1.0 < 0.0050 < 0.0050
0.0015 0.0025 0.0026 5.1 < 0.0050 < 0.0050

0.00069 0.0014 0.0022 0.78 < 0.0010 < 0.0050
0.0012 0.0022 0.0024 6.5 < 0.0050 0.0073

0.00065 0.00078 0.0012 1.2 0.001 < 0.0050
0.0013 0.0049 0.0052 12 < 0.0050 < 0.0050

0.00092 < 0.00050 < 0.00050 0.76 < 0.0010 < 0.0050
0.00092 < 0.00050 0.00067 0.41 < 0.0010 < 0.0050
0.00087 < 0.00050 < 0.00050 0.2 < 0.0010 < 0.0050

0.001 < 0.00050 0.00086 0.28 < 0.0010 < 0.0050
0.00097 0.0015 0.0015 9.6 0.0056 < 0.0050
0.0011 0.0019 0.002 8.8 <0.005 <0.005
0.0017 0.0034 0.0034 11 0.0098 < 0.0050
0.0015 0.0044 0.0046 8.6 < 0.0050 < 0.0050
0.0015 0.004 0.0038 7.3 < 0.0050 < 0.0050
0.0015 0.023 0.025 4.2 0.018 0.012
0.0013 0.024 0.024 2.2 0.013 0.073
0.0017 0.022 0.027 2.3 0.013 0.052
0.0015 0.028 0.029 3.1 0.024 0.02
0.0014 0.016 0.017 3.7 0.0099 0.0075

0.00093 0.00074 0.00078 1.2 <0.001 0.0052
0.00086 0.001 0.0013 0.85 <0.001 <0.005
0.00085 0.00078 0.00093 0.79 <0.001 <0.005
0.00087 <0.0005 0.00078 0.86 <0.001 0.024
0.0015 0.0021 0.0025 3.5 <0.001 0.0075

0.00066 0.0014 0.0019 1.1 0.0011 0.024
0.0013 0.0019 0.0021 2.2 0.0032 0.0082

0.00092 <0.0005 0.00091 2.7 0.0017 0.025
0.0017 0.0097 0.01 20 0.02 0.0066
0.0015 0.0041 0.0056 12 0.0045 0.026
0.0013 0.0045 0.005 8.9 0.0041 0.0084
0.0013 0.0082 0.0088 15 0.0082 0.0051

0.00099 <0.0005 <0.0005 0.45 <0.001 <0.005
0.0011 <0.0005 <0.0005 0.5 <0.001 <0.005
0.001 <0.0005 <0.0005 0.19 <0.001 0.0063

0.0011 <0.0005 <0.0005 0.25 0.0022 <0.005
0.00084 0.0014 0.0013 13 <0.005 <0.005
0.0014 0.0031 0.0048 6.7 <0.005 <0.005
0.001 0.0025 0.0028 9.5 0.0072 0.0074

0.00092 0.0017 0.0018 11 0.0057 0.0067
0.0023 0.0039 0.0038 12 <0.005 <0.005
0.002 0.0052 0.0055 15 0.004 <0.005

0.0016 0.0061 0.0059 10 0.0041 0.0067
0.0016 0.0053 0.0057 9.6 0.0013 0.0066

0.00081 0.0062 0.0076 1.2 0.0029 <0.0050
0.0011 0.013 0.013 2.5 0.0088 <0.0050

0.00096 0.0059 0.006 2.2 <0.0050 <0.0050
0.00065 0.0006 0.00064 0.8 0.001 0.005
0.00054 0.00077 0.0014 0.81 <0.0010 <0.0050
0.0022 0.0047 0.0048 5.7 0.0027 0.01
0.0029 0.031 0.032 30 <0.020 <0.0050
0.0014 0.0068 0.0066 15 <0.0050 <0.0050
0.0010 0.0016 0.0017 9.1 0.0046 0.0071
0.0012 0.0036 0.0036 5.8 0.0014 <0.0050
0.0015 0.0047 0.005 7.2 <0.0020 <0.0050
0.0016 0.0065 0.0071 13 0.003 <0.0050
0.0010 0.0094 0.0098 2.9 0.012 < 0.0050

0.00074 0.011 0.011 2.0 0.0037 0.0074
0.0012 0.012 0.013 2.7 < 0.0050 < 0.0050

0.00092 0.00062 < 0.0010 1.2 < 0.0050 < 0.0050
0.0018 0.013 0.013 28 < 0.010 < 0.0050
0.0013 0.0021 0.003 7.4 0.0033 0.0086
0.0012 0.0045 0.0047 10 < 0.0050 < 0.0050

0.00086 0.0014 0.0014 13 < 0.0050 < 0.0050
0.001 0.0019 0.0022 6.5 0.0025 < 0.0050

0.0014 0.0045 0.0048 6.3 < 0.0010 < 0.0050

- - - - - -

8 of 13



Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

ORTHO-
PHOSPHATE-N-

mg/l

pH, LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-T-
mg/l

SELENIUM-D-mg/l SELENIUM-T-mg/l

0.0032 8.4 0.0042 0.4 0.00069 0.00073
0.0032 8.4 0.0042 0.4 0.00069 0.00073
0.0027 8.3 0.0035 0.42 0.00076 0.00073
0.0042 8.4 0.01 0.37 0.00048 0.00049
0.0029 8.4 0.0054 0.52 0.00047 0.00043
0.0017 8.4 0.0022 0.42 0.00069 0.00062

<0.0010 8.3 0.008 0.37 0.00079 0.00087
0.0015 8.3 <0.0020 0.35 0.00072 0.00078
0.0032 8.3 0.0036 0.37 0.0008 0.00078
0.0041 8.3 0.0078 0.34 0.00052 0.00055
0.0031 8.2 0.0038 0.47 0.00056 0.00063
0.0023 8.3 0.0028 0.38 0.00069 0.00068
0.0011 8.2 0.016 0.46 0.00083 0.00083

< 0.0010 8.3 < 0.0020 0.36 0.00087 0.00083
0.0029 8.2 0.0094 0.43 0.00029 0.00025
0.005 8.2 0.06 0.45 0.00019 0.00024

0.0035 8.3 0.0045 0.49 0.00019 0.00019
0.0049 8.3 0.0071 0.38 0.0012 0.0010
0.0087 8.3 0.02 0.38 0.0007 0.0006
0.0027 8.4 0.0078 0.48 0.0006 0.00059
0.0016 8.4 0.0023 0.4 0.00058 0.00055
<0.001 8.4 0.0058 0.41 0.00086 0.00098
0.001 8.4 0.0059 0.38 0.00067 0.00064

<0.001 8.4 <0.002 0.38 0.00089 0.00087

0.001 8.4 0.005 1.4 0.0059 0.006
0.0031 7.5 0.0081 0.55 0.019 0.018
0.004 8.4 0.0082 0.99 0.029 0.028

0.0058 8.4 0.0057 0.9 0.033 0.037
<0.0010 8.3 0.0047 1.2 0.024 0.022
0.0035 8.2 0.0036 1.3 0.024 0.025
0.0014 8.4 0.018 1.2 0.03 0.03

<0.0010 8.4 0.0027 1.8 0.057 0.057
<0.0010 8.3 0.0043 0.37 0.0019 0.0019
<0.0010 8.4 0.016 0.41 0.0017 0.0018
<0.0010 8.3 0.0077 0.42 0.0011 0.0012
0.0018 8.3 <0.0020 0.39 0.0015 0.0016

<0.0010 8.3 0.0036 1.2 0.051 0.052
<0.0010 8.4 0.01 1.1 0.031 0.032
<0.0010 8.4 <0.0020 1.2 0.04 0.039
<0.0010 8.3 0.0029 1.2 0.072 0.071
0.0016 8.3 0.0063 1.3 0.0041 0.0044
0.0054 8.3 0.01 0.87 0.031 0.031
0.0064 8.3 0.012 0.98 0.031 0.032
0.0061 8.4 0.0079 1.0 0.032 0.032

< 0.0010 8.1 0.0023 1.1 0.022 0.021
0.013 8.1 0.039 0.64 0.0036 0.0033
0.004 8.1 0.0052 1.6 0.026 0.026

0.0081 8.2 0.014 0.75 0.0054 0.006
0.0011 8.4 0.0027 1.6 0.054 0.056

< 0.0010 8.2 < 0.0020 0.39 0.0023 0.0023
< 0.0010 8.3 0.027 0.55 0.0023 0.002
< 0.0010 8.2 0.0049 0.42 0.00098 0.0010
< 0.0010 8.3 < 0.0020 0.41 0.0014 0.0014
< 0.0010 8.3 0.0061 1.2 0.034 0.037
<0.001 8.3 0.0023 1.3 0.041 0.039
0.0011 8.3 < 0.0020 1.4 0.036 0.035
0.0021 8.4 0.0027 1.4 0.027 0.027
0.0013 8.3 < 0.0020 1.1 0.024 0.023
0.0022 8.3 0.0043 1.9 0.0079 0.0072
<0.001 8.2 0.018 1.4 0.0056 0.0048
<0.001 8.3 0.0098 1.9 0.0058 0.0061
<0.001 8.5 0.009 1.7 0.0078 0.0075
<0.001 8.3 0.005 2.1 0.0092 0.0087
0.0068 8.3 0.0077 0.92 0.036 0.038
0.0044 8.3 0.016 1.0 0.035 0.03
0.0054 8.4 0.0072 0.87 0.033 0.035
0.0048 8.5 0.0098 0.87 0.041 0.037
0.0044 8.2 0.0056 1.2 0.016 0.016
0.0041 8.1 0.033 0.78 0.0072 0.0064
<0.001 8.4 0.0032 1.1 0.012 0.013
0.0014 8.3 0.0029 1.1 0.019 0.018
<0.001 8.3 0.0054 2.4 0.17 0.15
0.0028 8.4 0.042 1.5 0.058 0.051
0.002 8.3 0.0071 1.8 0.065 0.063

<0.001 8.2 <0.002 2.1 0.14 0.12
0.001 8.2 <0.002 0.4 0.0018 0.0017

<0.001 8.4 0.01 0.45 0.0024 0.0023
<0.001 8.4 0.0086 0.42 0.0013 0.0012
<0.001 8.4 <0.002 0.39 0.0014 0.0012
0.0011 8.3 0.0039 1.2 0.057 0.051
0.0038 8.4 0.029 1.6 0.043 0.041
<0.001 8.4 0.005 1.3 0.047 0.044
<0.001 8.2 0.0026 1.2 0.067 0.057
0.0024 8.3 0.0052 1.4 0.034 0.036
0.0016 8.3 <0.002 1.6 0.046 0.041
0.0021 8.4 0.0052 1.2 0.041 0.036
<0.001 8.2 <0.002 1.5 0.042 0.037

<0.0010 8.4 0.017 0.98 0.0043 0.0043
<0.0010 8.4 0.003 1.5 0.0062 0.0064
<0.0010 8.3 <0.0020 1.5 0.006 0.0058
0.0035 7.4 0.0047 0.62 0.022 0.022

<0.0010 8.1 0.037 0.67 0.0052 0.005
0.0027 8.1 0.0052 1.5 0.023 0.023

<0.0010 8.3 0.0021 4.0 0.49 0.5
<0.0010 8.3 <0.0020 1.9 0.078 0.076
<0.0010 8.3 0.0036 1.2 0.035 0.036
0.0027 8.4 0.0056 0.82 0.025 0.025
0.0018 8.4 0.0029 1.1 0.037 0.04

<0.0010 8.3 <0.0050 1.4 0.052 0.054
< 0.0010 8.3 < 0.0020 1.6 0.0054 0.0058
0.0028 8.2 0.022 1.1 0.0062 0.0057

< 0.0010 8.4 < 0.0020 1.7 0.0059 0.006
0.0041 8.3 0.0045 0.86 0.04 0.037

< 0.0010 8.2 < 0.0020 2.5 0.21 0.21
0.0029 8.3 0.013 1.2 0.032 0.032

< 0.0010 8.4 < 0.0020 1.4 0.054 0.051
< 0.0010 8.3 < 0.0020 1.1 0.052 0.05

0.002 8.3 0.013 1.1 0.028 0.029
< 0.0010 8.3 0.0027 0.99 0.018 0.019

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

SILVER-D-mg/l SILVER-T-mg/l SODIUM-T-mg/l
STRONTIUM-D-

mg/l
STRONTIUM-T-

mg/l
SULFATE (AS 
SO4)-D-mg/l

<0.000010 <0.000010 0.77 0.088 0.091 47
<0.000010 <0.000010 0.77 0.088 0.091 47
<0.000010 <0.000010 0.72 0.089 0.092 46
<0.000010 <0.000010 0.56 0.061 0.066 15
<0.000010 <0.000010 0.69 0.093 0.093 32
<0.000010 <0.000010 0.69 0.095 0.091 48
<0.000010 <0.000010 0.73 0.2 0.21 18
<0.000010 <0.000010 0.67 0.21 0.22 22
< 0.000010 < 0.000010 0.68 0.089 0.09 50
< 0.000010 < 0.000010 0.63 0.063 0.065 13
< 0.000010 < 0.000010 0.68 0.095 0.098 35
< 0.000010 < 0.000010 0.7 0.093 0.095 40
< 0.000010 < 0.000010 0.75 0.2 0.2 17
< 0.000010 < 0.000010 0.61 0.24 0.24 23
<0.00001 <0.00001 2.7 0.14 0.14 11
<0.00001 <0.00001 2.0 0.14 0.13 13
<0.00001 <0.00001 2.9 0.16 0.16 13
<0.00001 <0.00001 0.77 0.097 0.097 45
<0.00001 0.00002 0.62 0.064 0.062 22
<0.00001 <0.00001 0.69 0.088 0.09 32
<0.00001 <0.00001 0.72 0.1 0.095 44
<0.00001 <0.00001 0.73 0.21 0.21 21
<0.00001 <0.00001 0.6 0.19 0.19 15
<0.00001 <0.00001 0.7 0.21 0.21 18

<0.000010 <0.000010 10 0.29 0.3 249
0.00001 0.00001 0.82 0.062 0.061 79

<0.000010 <0.000010 1.5 0.11 0.11 165
<0.000010 <0.000010 1.7 0.13 0.13 218
<0.000010 <0.000010 5.7 0.19 0.2 147
<0.000010 <0.000010 4.8 0.23 0.23 183
<0.000010 <0.000010 1.2 0.11 0.11 126
<0.000010 <0.000010 1.6 0.13 0.13 234
<0.000010 <0.000010 0.95 0.2 0.21 30
<0.000010 <0.000010 0.97 0.21 0.21 25
<0.000010 <0.000010 0.74 0.19 0.2 20
<0.000010 <0.000010 0.94 0.22 0.23 37
<0.000010 <0.000010 2.4 0.16 0.16 233
<0.000010 <0.000010 1.7 0.12 0.12 136
<0.000010 <0.000010 2.2 0.14 0.15 189
<0.000010 <0.000010 5.9 0.23 0.23 283
< 0.000010 < 0.000010 6.7 0.22 0.22 178
< 0.000010 < 0.000010 1.3 0.096 0.099 120
< 0.000010 < 0.000010 1.6 0.12 0.12 176
< 0.000010 < 0.000010 1.9 0.13 0.13 193
< 0.000010 < 0.000010 4.9 0.2 0.21 174
< 0.000010 0.000017 1.7 0.088 0.092 36
< 0.000010 < 0.000010 6.6 0.23 0.24 214
< 0.000010 < 0.000010 2.7 0.11 0.12 63
< 0.000010 < 0.000010 1.6 0.14 0.14 249
< 0.000010 < 0.000010 1.0 0.24 0.24 61
< 0.000010 < 0.000010 0.94 0.21 0.2 33
< 0.000010 < 0.000010 0.7 0.21 0.2 26
< 0.000010 < 0.000010 0.85 0.25 0.24 32
< 0.000010 < 0.000010 1.9 0.13 0.14 168
<0.00001 <0.00001 2.0 0.14 0.14 196

< 0.000010 < 0.000010 6.9 0.23 0.24 303
< 0.000010 < 0.000010 5.1 0.2 0.19 187
< 0.000010 < 0.000010 4.2 0.18 0.17 176
<0.00001 <0.00001 15 0.39 0.41 319
<0.00001 <0.00001 11 0.35 0.33 236
<0.00001 <0.00001 18 0.36 0.44 237
<0.00001 <0.00001 11 0.35 0.35 280
<0.00001 <0.00001 14 0.41 0.44 331
<0.00001 <0.00001 1.7 0.13 0.13 204
<0.00001 <0.00001 1.5 0.11 0.11 147
<0.00001 <0.00001 1.4 0.12 0.12 161
<0.00001 <0.00001 1.5 0.13 0.13 189
<0.00001 <0.00001 5.9 0.2 0.2 148
<0.00001 <0.00001 3.4 0.15 0.14 68
<0.00001 <0.00001 4.0 0.19 0.18 116
<0.00001 <0.00001 4.8 0.18 0.2 133
<0.00001 <0.00001 2.3 0.19 0.2 531
<0.00001 0.000025 1.3 0.13 0.13 205
<0.00001 <0.00001 1.5 0.13 0.13 260
<0.00001 <0.00001 2.0 0.17 0.17 510
<0.00001 <0.00001 1.0 0.21 0.22 38
<0.00001 <0.00001 1.1 0.22 0.23 36
<0.00001 <0.00001 0.72 0.19 0.19 21
<0.00001 <0.00001 0.84 0.21 0.21 23
<0.00001 <0.00001 2.2 0.16 0.16 232
<0.00001 0.000021 2.2 0.13 0.14 170
<0.00001 <0.00001 1.9 0.13 0.13 186
<0.00001 <0.00001 2.3 0.16 0.15 232
<0.00001 <0.00001 7.4 0.23 0.22 295
<0.00001 <0.00001 7.3 0.23 0.22 254
<0.00001 <0.00001 5.4 0.19 0.19 206
<0.00001 <0.00001 6.4 0.21 0.21 245

<0.000010 <0.000010 4.5 0.16 0.17 110
<0.000010 <0.000010 8.7 0.27 0.29 249
<0.000010 <0.000010 11 0.3 0.3 277

0.00001 0.00001 1.2 0.085 0.087 130
<0.000010 0.000017 2.1 0.1 0.093 41
<0.000010 <0.000010 4.6 0.21 0.21 169
<0.000020 <0.000020 2.1 0.22 0.23 1460
<0.000010 <0.000010 2.0 0.16 0.16 327
<0.000010 <0.000010 1.8 0.13 0.13 154
<0.000010 <0.000010 2.9 0.13 0.13 107
<0.000010 <0.000010 3.9 0.16 0.17 157
<0.000050 <0.000050 6.2 0.21 0.22 237
< 0.000010 < 0.000010 13 0.33 0.32 291
< 0.000010 < 0.000010 5.5 0.18 0.18 131
< 0.000010 < 0.000010 11 0.32 0.34 277
< 0.000010 < 0.000010 1.7 0.13 0.13 222
< 0.000010 < 0.000010 2.2 0.2 0.2 765
< 0.000010 < 0.000010 1.1 0.097 0.1 116
< 0.000010 < 0.000010 1.5 0.14 0.14 245
< 0.000010 < 0.000010 2.1 0.16 0.16 247
< 0.000010 < 0.000010 1.4 0.11 0.1 121
< 0.000010 < 0.000010 3.6 0.13 0.13 110

- - - - - -

10 of 13



Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

THALLIUM-D-mg/l THALLIUM-T-mg/l TIN-D-mg/l TIN-T-mg/l TITANIUM-D-mg/l TITANIUM-T-mg/l

<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 0.00001 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 0.011 0.011
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01

0.000014 <0.000010 <0.00010 <0.00010 <0.010 <0.010
0.00001 0.00001 0.0001 0.0001 0.01 0.01

<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 0.00018 <0.00010 0.014 0.013
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 0.00016 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 0.011 0.011
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 0.014 0.013

0.00001 0.000017 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 0.000014 < 0.00010 < 0.00010 0.013 0.015
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 0.00001 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 0.00001 < 0.00010 < 0.00010 0.015 0.016
< 0.000010 0.000023 < 0.00010 < 0.00010 < 0.010 0.015
0.000011 0.000012 < 0.00010 < 0.00010 < 0.010 < 0.010

< 0.000010 0.000015 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 0.012 0.012
< 0.000010 0.000014 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01

< 0.000010 < 0.000010 < 0.00010 < 0.00010 0.017 0.018
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010

0.00001 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
0.000014 0.000016 <0.0001 <0.0001 <0.01 <0.01
0.000014 0.000022 <0.0001 <0.0001 <0.01 <0.01
0.000015 0.00004 <0.0001 <0.0001 <0.01 <0.01
0.000017 0.000019 <0.0001 <0.0001 <0.01 <0.01
0.000016 0.000016 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 0.000017 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 0.000011 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 0.00014 <0.01 <0.01
0.000013 0.000012 <0.0001 <0.0001 <0.01 <0.01
0.000011 0.00003 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
0.000012 0.000012 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 0.000025 <0.0001 <0.0001 <0.01 <0.015
<0.00001 <0.00001 0.00011 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
<0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01

0.000011 0.000018 <0.00010 <0.00010 <0.010 0.011
0.000014 0.000019 <0.00010 <0.00010 <0.010 <0.010
0.000011 <0.000010 <0.00010 <0.00010 <0.010 <0.010
0.00001 0.00001 0.0001 0.0001 0.011 0.011

0.000011 0.000025 <0.00010 <0.00010 <0.010 <0.010
0.000013 0.000014 <0.00010 <0.00010 <0.010 <0.010
0.00003 0.000032 <0.00020 <0.00020 0.017 0.017

<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 0.00015 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000010 <0.000010 <0.00010 <0.00010 <0.010 <0.010
<0.000050 <0.000050 <0.00050 <0.00050 <0.010 <0.010

0.00001 0.000018 < 0.00010 < 0.00010 < 0.010 < 0.010
0.00001 0.00002 < 0.00010 < 0.00010 < 0.010 0.012

0.000017 0.000014 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 0.015 0.015
0.000016 0.000015 < 0.00010 < 0.00010 0.021 0.021

< 0.000010 0.000013 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010
< 0.000010 < 0.000010 < 0.00010 < 0.00010 0.017 0.017
< 0.000010 < 0.000010 < 0.00010 < 0.00010 < 0.010 < 0.010

0.00001 < 0.000010 < 0.00010 < 0.00010 0.011 0.012

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS, LAB-N-
mg/l

TURBIDITY, LAB-
N-ntu

URANIUM-D-mg/l

229 <0.050 0.69 <1.0 0.13 0.00047
229 <0.050 0.69 <1.0 0.13 0.00047
222 <0.050 <0.50 <1.0 0.33 0.00047
147 0.1 2.1 2.4 1.5 0.00031
211 0.08 1.0 1.1 0.2 0.00042
215 0.095 0.6 <1.0 0.26 0.00047
191 0.067 1.8 4.4 3.9 0.00079
171 <0.050 <0.50 <1.0 0.26 0.00071
244 < 0.050 < 0.50 < 1.0 0.17 0.0005
135 0.086 2.8 1.9 1.6 0.00032
222 0.077 0.92 1.2 0.22 0.00042
204 0.069 1.1 < 1.0 0.85 0.00044
174 0.077 2.2 15 4.7 0.00076
167 < 0.050 0.62 < 1.0 0.38 0.00076
148 0.098 1.9 <1 0.41 0.00018
162 0.1 1.2 <1 0.37 0.0002
166 <0.2 1.4 2.4 1.3 0.00023
194 <0.05 1.0 <1 0.25 0.00046
143 0.18 3.7 4.4 4.7 0.00035
164 0.078 2.7 1.1 0.36 0.00037
221 <0.05 1.0 1.2 0.45 0.00051
180 0.068 1.1 6.2 3.8 0.00079
148 0.12 0.91 1.4 0.81 0.00053
174 <0.05 0.91 <1 0.38 0.00077

551 <0.050 0.82 1.7 0.53 0.0022
233 0.13 1.4 2.6 1.2 0.0012
479 0.073 1.6 2.3 0.77 0.0023
529 0.096 0.74 <1.0 0.29 0.0026
438 0.13 1.2 1.2 0.31 0.0013
492 0.14 0.7 1.0 0.36 0.0019
372 <0.050 2.2 7.7 2.0 0.0015
566 0.14 0.93 2.6 0.47 0.0027
203 <0.050 0.5 2.6 0.41 0.00081
203 0.12 1.3 7.0 1.6 0.00083
179 <0.050 0.79 5.1 1.3 0.00065
214 <0.050 0.52 <1.0 0.26 0.00077
621 <0.050 1.1 <1.0 0.18 0.0022
398 <0.050 1.6 3.6 2.2 0.0016
520 0.091 0.57 <1.0 0.3 0.0019
690 <0.050 0.9 <1.0 0.29 0.0039
451 0.15 2.4 9.1 3.8 0.0017
378 0.19 2.5 5.9 3.1 0.002
496 0.096 1.5 2.7 2.6 0.0023
480 0.1 1.7 1.8 2.3 0.0026
482 0.11 0.77 < 1.0 0.77 0.0017
165 0.2 3.3 25 11 0.00052
570 0.14 0.96 < 1.0 0.3 0.0015
228 0.2 3.4 6.8 5.5 0.00062
611 0.17 1.3 1.4 0.36 0.003
256 < 0.050 < 0.50 < 1.0 0.24 0.00099
191 0.19 2.2 23 5.7 0.00085
195 0.055 0.65 < 1.0 1.1 0.0007
203 < 0.050 0.8 3.4 1.2 0.00089
477 0.15 1.3 < 1.0 0.43 0.002
517 0.13 1.1 <2 0.49 0.0021
713 0.07 < 0.50 < 1.0 0.35 0.0039
508 < 0.050 0.52 < 1.0 0.28 0.0029
487 0.13 0.91 < 1.0 0.39 0.0032
733 0.08 1.0 1.1 0.55 0.0031
541 0.3 2.3 9.0 6.9 0.0022
544 0.24 1.6 4.4 2.3 0.0022
558 0.27 0.99 2.4 1.0 0.0023
793 0.27 1.1 5.2 2.2 0.0034
492 0.081 0.89 <1 0.4 0.0027
398 0.22 3.1 4.2 3.4 0.0022
436 0.069 1.0 <1 0.31 0.0021
474 <0.2 0.97 <1 0.31 0.0022
429 0.11 0.73 <1 0.7 0.0016
222 0.31 3.3 20 11 0.00078
362 0.29 1.7 1.7 0.45 0.0012
420 <0.2 0.9 1.6 1.2 0.001

1140 <0.05 1.5 1.2 0.44 0.0059
496 0.67 3.2 17 23 0.0024
587 0.85 3.4 1.8 0.47 0.0027
980 0.57 0.84 <1 0.7 0.0055
223 <0.05 <0.5 <1 0.13 0.00085
210 0.074 1.1 6.8 2.5 0.00094
160 0.076 0.83 4.0 1.7 0.00058
193 <0.05 0.96 <1 0.56 0.00087
618 0.1 0.63 <1 0.47 0.0024
497 0.39 5.9 15 25 0.0024
502 0.62 0.99 1.2 0.54 0.0019
586 0.53 1.9 1.1 0.77 0.0027
707 0.12 0.71 1.4 0.36 0.0039
676 0.69 1.3 2.3 1.2 0.0033
531 0.66 1.3 <1 0.43 0.0028
651 0.51 0.94 <1 0.28 0.0038

314 0.12 1.8 9.6 5.8 0.0011
626 0.1 0.75 1.2 0.61 0.0024
627 0.11 0.83 6.6 0.99 0.0022
325 0.05 0.84 1.0 0.24 0.0017
195 0.28 2.5 23 4.7 0.00051
477 0.16 0.83 1.2 0.34 0.0019

2580 <0.050 1.5 <1.0 0.12 0.015
765 <0.050 0.81 <1.0 0.29 0.0038
473 <0.050 0.86 1.2 0.33 0.0018
337 <0.050 1.5 1.6 0.48 0.002
447 0.12 0.64 1.4 0.35 0.0026
565 <0.050 0.99 <1.0 0.29 0.0038
639 0.095 0.69 < 1.0 0.57 0.0026
401 0.2 2.2 15 6.5 0.0013
644 0.13 1.2 1.5 0.37 0.0026
504 0.081 1.0 < 1.0 0.25 0.0027

1520 < 0.050 0.95 < 1.0 0.28 0.0079
354 0.21 2.9 7.1 1.5 0.0016
608 0.14 1.1 < 1.0 0.84 0.003
622 < 0.050 0.71 < 1.0 0.35 0.0022
366 0.2 2.0 7.1 3.0 0.0015
352 0.18 1.8 < 1.0 0.94 0.0022

- - - - - -
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Table D-2: P. subcapita  Cell Yield Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q2 Reference (CM_MC1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 EV_HC1
2015 Q3 EV_HC1
2015 Q4 EV_HC1
2015 Q1 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q1 GH_ERC
2015 Q2 GH_ERC
2015 Q3 GH_ERC
2015 Q4 GH_ERC
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q4 GH_FR1
2015 Q1 LC_LCDSSLCC
2016 Q4 CM_MC2
2016 Q2 EV_HC1
2016 Q3 EV_HC1
2016 Q4 EV_HC1
2016 Q1 EV_MC2
2016 Q2 EV_MC2
2016 Q3 EV_MC2
2016 Q4 EV_MC2
2016 Q3 FR_FRCP1
2016 Q1 GH_ERC
2016 Q2 GH_ERC
2016 Q3 GH_ERC
2016 Q4 GH_ERC
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2016 Q1 LC_LCDSSLCC
2016 Q3 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 EV_HC1
2017 Q2 EV_HC1
2017 Q3 EV_HC1
2017 Q4 EV_HC1
2017 Q1 EV_MC2
2017 Q2 EV_MC2
2017 Q3 EV_MC2
2017 Q4 EV_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_ERC
2017 Q2 GH_ERC
2017 Q3 GH_ERC
2017 Q4 GH_ERC
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1
2017 Q1 LC_LCDSSLCC
2017 Q2 LC_LCDSSLCC
2017 Q3 LC_LCDSSLCC
2017 Q4 LC_LCDSSLCC

Test categorized as possible or likely response (2015 to 2016)
2015 Q2 CM_MC2
2015 Q3 CM_MC2
2015 Q4 CM_MC2
2015 Q1 EV_HC1
2015 Q2 EV_MC2
2015 Q3 EV_MC2
2015 Q1 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q3 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q3 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q1 CM_MC2
2016 Q2 CM_MC2
2016 Q3 CM_MC2
2016 Q1 EV_HC1
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q1 GH_FR1
2016 Q2 GH_FR1
2016 Q2 LC_LCDSSLCC

Tests categorized as possible or likely response (2017)

Notes:

Screening

No tests were in this category

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 

guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % = 
percent.

Screening was not conducted for 2017 because tests with P. subcapitata did not 
screen in as having "possible" or "likely" responses.

URANIUM-T-mg/l
VANADIUM-D-

mg/l
VANADIUM-T-

mg/l
ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs

∑TU-
WQGs/Bench
marks

0.00047 <0.0010 <0.0010 <0.0030 <0.0030 - -
0.00047 <0.0010 <0.0010 <0.0030 <0.0030 - -
0.00047 <0.0010 <0.0010 <0.0030 <0.0030 - -
0.00033 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.00042 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.00044 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.00078 <0.00050 0.00051 <0.0030 <0.0030 - -
0.00072 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.00049 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.00033 < 0.00050 0.00051 < 0.0030 < 0.0030 - -
0.00044 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.00046 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.00079 < 0.00050 0.001 < 0.0030 < 0.0030 - -
0.00079 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.0002 <0.0005 <0.0005 <0.001 <0.003 1.3 1.2

0.00019 <0.0005 <0.0005 <0.001 <0.003 1.4 1.2
0.00023 <0.0005 <0.0005 <0.003 <0.003 1.2 1.1
0.00048 <0.0005 <0.0005 <0.001 <0.003 1.6 1.1
0.00034 0.00053 0.001 0.0013 <0.003 4.0 3.6
0.00038 <0.0005 <0.0005 <0.001 <0.003 1.6 1.2
0.00045 <0.0005 <0.0005 <0.003 <0.003 1.4 1.1
0.00079 <0.0005 0.00061 <0.003 <0.003 2.0 1.5
0.00058 <0.0005 <0.0005 <0.001 <0.003 1.6 1.2
0.00072 <0.0005 <0.0005 <0.003 <0.003 1.7 1.2

0.0023 <0.0010 <0.0010 <0.0030 0.0032 - -
0.0012 0.0005 0.0005 0.003 0.003 - -
0.0023 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.0027 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.0012 <0.0010 <0.0010 0.0041 <0.0030 - -
0.0019 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.0016 <0.00050 0.00054 <0.0030 <0.0030 - -
0.0028 <0.00050 <0.00050 <0.0030 <0.0030 - -

0.00084 <0.0010 <0.0010 <0.0030 0.0041 - -
0.00084 <0.00050 0.0007 <0.0030 <0.0030 - -
0.00071 <0.00050 0.00058 <0.0030 <0.0030 - -
0.00081 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.0022 <0.0010 <0.0010 <0.0030 <0.0030 - -
0.0016 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.0019 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.004 <0.0010 <0.0010 0.0038 0.0039 - -

0.0017 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.0021 < 0.00050 0.00077 < 0.0030 < 0.0030 - -
0.0023 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.0026 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.0017 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -

0.00058 < 0.00050 0.0019 < 0.0030 0.0047 - -
0.0015 < 0.00050 < 0.00050 < 0.0030 0.0031 - -

0.00066 < 0.00050 0.0011 < 0.0030 < 0.0030 - -
0.003 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -

0.00095 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.00085 < 0.00050 0.0014 < 0.0030 0.0035 - -
0.00067 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.00084 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -

0.002 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.0022 <0.0005 <0.0005 <0.003 <0.003 - -
0.0039 < 0.00050 < 0.00050 < 0.0030 0.0034 - -
0.0024 < 0.00050 < 0.00050 0.0089 0.0075 - -
0.0031 < 0.00050 < 0.00050 0.0061 0.0078 - -
0.0033 <0.0005 <0.0005 0.0041 0.004 13 8.5
0.0021 <0.0005 0.00077 0.005 0.0071 12 8.9
0.0027 <0.0005 <0.0005 0.0041 0.0059 13 9.7
0.0024 <0.0005 <0.0005 <0.001 <0.003 15 10
0.0035 <0.0005 <0.0005 <0.003 <0.003 11 6.3
0.0027 <0.0005 <0.0005 <0.003 <0.003 22 4.1
0.0023 <0.0005 0.00079 <0.001 0.0044 17 3.7
0.0021 <0.0005 <0.0005 <0.003 <0.003 20 3.6
0.0025 <0.0005 <0.0005 <0.003 <0.003 20 3.6
0.0016 <0.0005 <0.0005 <0.003 <0.003 11 3.3

0.00073 <0.0005 0.00096 0.0011 <0.003 6.1 2.9
0.0012 <0.0005 <0.0005 <0.003 <0.003 9.1 2.6
0.0012 <0.0005 <0.0005 <0.003 <0.003 11 2.7
0.006 <0.0005 <0.0005 0.0023 <0.003 88 15

0.0025 <0.0005 0.0032 0.002 0.0098 35 8.3
0.0027 <0.0005 <0.0005 <0.001 <0.003 37 6.6
0.0054 <0.0005 <0.0005 <0.003 <0.003 70 11

0.00083 <0.0005 <0.0005 <0.003 <0.003 2.3 1.4
0.00098 <0.0005 0.0007 <0.003 <0.003 3.0 1.8
0.00064 <0.0005 <0.0005 <0.001 <0.003 2.0 1.4
0.00079 <0.0005 <0.0005 <0.003 <0.003 1.9 1.3
0.0023 <0.0005 <0.0005 <0.003 <0.003 32 5.4
0.0024 <0.0005 0.0027 <0.003 0.0072 28 7.7
0.002 <0.0005 <0.0005 <0.001 <0.003 28 5.2

0.0025 <0.0005 <0.0005 <0.003 <0.003 34 5.7
0.0041 <0.0005 <0.0005 0.0034 0.0042 25 5.4
0.0036 <0.0005 <0.0005 0.0084 0.012 29 6.0
0.0028 <0.0005 <0.0005 0.014 0.0098 25 5.5
0.0038 <0.0005 <0.0005 0.0056 0.0076 25 5.5

0.0011 <0.00050 0.00088 0.0031 0.0059 - -
0.0025 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.0022 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.0017 0.001 0.001 0.003 0.003 - -

0.00048 <0.00050 0.0016 <0.0030 0.0041 - -
0.0019 <0.00050 <0.00050 <0.0030 0.0031 - -
0.016 <0.0020 <0.0020 <0.0030 <0.0060 - -

0.0037 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.0018 <0.00050 <0.00050 <0.0030 <0.0030 - -
0.002 <0.00050 <0.00050 0.0061 0.0066 - -

0.0028 <0.00050 <0.00050 0.0092 0.011 - -
0.004 <0.0025 <0.0025 0.0081 <0.015 - -

0.0024 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.0012 < 0.00050 0.00085 0.0076 0.013 - -
0.0027 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.0028 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.008 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -

0.0017 < 0.00050 0.00061 < 0.0030 0.0033 - -
0.003 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -

0.0022 < 0.00050 < 0.00050 < 0.0030 < 0.0030 - -
0.0015 < 0.00050 0.0006 < 0.0030 < 0.0030 - -
0.0023 < 0.00050 < 0.00050 0.0089 0.01 - -

- - - - - - -
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Table D-3: Hyallela  Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Mean 
Survival 
(Control 

Normalized)

Mean Dry 
Weight 

(Control 
Normalized)

ALKALINITY, 
TOTAL (As 

CaCO3), lab 
measured.-N-mg/l

ALUMINUM-D-
mg/l

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l

ANTIMONY-T-
mg/l

ARSENIC-D-mg/l ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l
BERYLLIUM-D-

mg/l
BERYLLIUM-T-

mg/l

Reference

2015 Q1 Reference (FR_UFR1) 72 82 139 0.0033 0.024 0.0001 0.0001 0.0001 0.00012 0.07 0.072 0.0001 0.0001
2015 Q2 Reference (FR_UFR1) 104 92 116 0.0048 0.049 0.0001 0.0001 0.00011 0.00013 0.043 0.043 0.0001 0.0001
2015 Q3 Reference (FR_UFR1) 96 70 160 0.003 0.0086 0.0001 0.00011 0.00011 0.00016 0.081 0.082 0.0001 0.0001
2015 Q4 Reference (FR_UFR1) 94 104 146 0.003 0.0056 0.0001 0.0001 0.0001 0.00011 0.073 0.074 0.0001 0.0001
2016 Q1 Reference (FR_UFR1) 100 95 141 0.0039 0.0055 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.076 0.075 < 0.0001 < 0.0001
2016 Q2 Reference (FR_UFR1) 98 105 114 0.0059 0.054 < 0.0001 < 0.0001 0.00011 0.00012 0.042 0.043 < 0.00004 < 0.00004
2016 Q3 Reference (FR_UFR1) 102 110 158 < 0.003 0.0071 < 0.0001 < 0.0001 < 0.0001 0.00011 0.075 0.077 < 0.00002 < 0.00002
2016 Q4 Reference (FR_UFR1) 96 113 141 0.0082 0.042 < 0.0001 < 0.0001 < 0.0001 0.00012 0.064 0.063 < 0.00002 < 0.00002
2017 Q3 Reference (CM_MC1) 80 65 142 0.0029 0.013 < 0.0001 0.00011 0.00021 0.00023 0.052 0.05 < 0.00002 < 0.00002
2017 Q4 Reference (CM_MC1) 98 71 136 < 0.003 0.0054 < 0.0001 < 0.0001 0.00015 0.00019 0.051 0.051 < 0.00002 < 0.00002
2017 Q1 Reference (FR_UFR1) 100 85 141 0.001 0.005 < 0.0001 0.00014 < 0.0001 0.00011 0.076 0.081 < 0.00002 < 0.00002
2017 Q2 Reference (FR_UFR1) 100 101 119 0.032 0.09 < 0.0001 0.00011 0.00014 0.00016 0.049 0.047 < 0.00002 < 0.00002
2017 Q3 Reference (FR_UFR1) 88 101 147 0.0026 0.0058 < 0.0001 0.0001 < 0.0001 0.00013 0.074 0.073 < 0.00002 < 0.00002
2017 Q4 Reference (FR_UFR1) 102 89 144 < 0.003 0.0033 < 0.0001 < 0.0001 < 0.0001 0.00011 0.073 0.074 < 0.00002 < 0.00002
2017 Q2 Reference (GH_ER2) 109 92 151 0.0032 0.14 < 0.0001 < 0.0001 0.00011 0.00019 0.048 0.048 < 0.00002 0.00002
2017 Q3 Reference (GH_ER2) 83 94 136 0.0029 0.014 < 0.0001 0.00012 0.00011 0.00012 0.047 0.046 < 0.00002 < 0.00002
2017 Q4 Reference (GH_ER2) 98 75 147 < 0.003 0.0067 < 0.0001 < 0.0001 < 0.0001 0.00012 0.048 0.048 < 0.00002 < 0.00002

Tests categorized as no adverse response
2015 Q1 CM_MC2 94 73 176 0.0063 0.2 0.00013 0.00015 0.00016 0.00026 0.059 0.061 0.0001 0.0001
2015 Q2 CM_MC2 100 87 136 0.012 0.66 0.00011 0.00013 0.00016 0.00049 0.042 0.048 0.0001 0.00011
2015 Q4 CM_MC2 102 79 195 0.0031 0.05 0.00015 0.00017 0.00017 0.00023 0.074 0.074 0.0001 0.0001
2015 Q1 FR_FRCP1 94 82 226 0.003 0.024 0.00036 0.00037 0.0001 0.00013 0.087 0.089 0.0001 0.0001
2015 Q3 FR_FRCP1 88 77 207 0.003 0.0082 0.00026 0.00029 0.0001 0.00017 0.078 0.079 0.0001 0.0001
2015 Q4 FR_FRCP1 102 92 213 0.0032 0.0046 0.00025 0.00028 0.0001 0.00011 0.08 0.08 0.0001 0.0001
2015 Q1 GH_FR1 98 90 204 0.003 0.069 0.0002 0.00021 0.0001 0.00015 0.11 0.11 0.0001 0.0001
2015 Q2 GH_FR1 100 78 158 0.003 0.054 0.00015 0.00016 0.0001 0.00016 0.083 0.084 0.0001 0.0001
2015 Q3 GH_FR1 69 61 185 0.003 0.032 0.00017 0.00021 0.00011 0.00016 0.099 0.1 0.0001 0.0001
2015 Q4 GH_FR1 96 96 193 0.003 0.0037 0.00012 0.00015 0.0001 0.00012 0.11 0.11 0.0001 0.0001
2016 Q3 CM_MC2 100 113 204 < 0.003 0.0075 0.0002 0.00023 0.00019 0.0002 0.077 0.076 < 0.00002 < 0.00002
2016 Q4 CM_MC2 100 113 179 0.0055 0.088 0.00014 0.00016 0.00017 0.00023 0.054 0.056 < 0.00002 < 0.00002
2016 Q1 GH_FR1 94 87 198 < 0.003 0.0098 0.00014 0.00016 < 0.0001 0.00013 0.12 0.12 < 0.0001 < 0.0001
2016 Q4 GH_FR1 88 92 192 < 0.003 0.01 0.00016 0.00024 0.00011 0.00014 0.1 0.1 < 0.00002 < 0.00002
2017 Q2 FR_FRCP1 100 89 181 0.0069 0.19 0.00021 0.00024 0.00012 0.00025 0.07 0.071 < 0.00002 0.000023
2017 Q3 FR_FRCP1 83 108 204 0.0025 0.0062 0.00024 0.00027 < 0.0001 0.00012 0.074 0.072 < 0.00002 < 0.00002
2017 Q4 FR_FRCP1 96 76 179 < 0.003 0.019 0.00024 0.00027 < 0.0001 0.00014 0.072 0.075 < 0.00002 < 0.00002
2017 Q1 GH_FR1 104 81 204 < 0.003 0.0066 0.00011 0.00013 < 0.0001 0.00011 0.12 0.12 < 0.00002 < 0.00002
2017 Q2 GH_FR1 100 99 179 0.0049 0.33 0.00019 0.00022 0.00013 0.00029 0.081 0.086 < 0.00002 0.000026
2017 Q3 GH_FR1 78 107 191 0.0027 0.0068 0.00016 0.00019 < 0.0001 0.00012 0.11 0.1 < 0.00002 < 0.00002
2017 Q4 GH_FR1 102 76 177 < 0.003 0.0051 0.00018 0.0002 0.0001 0.00013 0.11 0.11 < 0.00002 < 0.00002

Tests categorized as possible or likely adverse response for dry weight (2015 to 2016)
2015 Q2 FR_FRCP1 100 72 142 0.003 0.045 0.00021 0.00022 0.0001 0.00013 0.06 0.061 0.0001 0.0001
2016 Q2 CM_MC2 94 30 146 0.0068 0.37 0.00015 0.00017 0.00017 0.0003 0.045 0.045 < 0.00004 0.000044
2016 Q1 FR_FRCP1 100 58 236 0.0032 0.0038 0.00026 0.00029 < 0.0001 0.00011 0.083 0.084 < 0.0001 < 0.0001
2016 Q2 FR_FRCP1 98 51 154 < 0.003 0.07 0.00017 0.00022 < 0.0001 0.00014 0.058 0.059 < 0.00004 < 0.00004
2016 Q3 FR_FRCP1 100 94 202 < 0.003 0.014 0.00022 0.00024 < 0.0001 0.00011 0.077 0.076 < 0.00002 < 0.00002
2016 Q4 FR_FRCP1 96 95 198 0.0038 0.024 0.00019 0.0002 < 0.0001 0.00014 0.075 0.074 < 0.00002 < 0.00002
2016 Q2 GH_FR1 98 60 166 < 0.003 0.058 0.00015 0.00018 0.0001 0.00014 0.08 0.08 < 0.00004 < 0.00004
2016 Q3 GH_FR1 98 97 198 < 0.003 0.007 0.00013 0.00015 0.0001 0.00013 0.11 0.11 < 0.00002 < 0.00002

Tests categorized as possible or likely adverse response for dry weight and survival (2015 to 2016)
2015 Q3 CM_MC2 67 35 210 0.003 0.01 0.0002 0.00021 0.00019 0.00023 0.077 0.078 0.0001 0.0001
2016 Q1 CM_MC2 80 58 209 < 0.003 0.02 0.00021 0.00022 0.00016 0.00019 0.077 0.076 < 0.0001 < 0.0001

Tests categorized as possible or likely adverse response for dry weight (2017)
2017 Q4 CM_MC2 90 43 200 < 0.003 0.0079 0.00025 0.00028 0.00017 0.00019 0.08 0.076 < 0.00002 < 0.00002
2017 Q1 FR_FRCP1 100 56 259 < 0.001 0.0035 0.00027 0.0004 < 0.0001 0.00013 0.076 0.073 < 0.00002 < 0.00002

Tests categorized as possible or likely adverse response for dry weight and survival (2017)
2017 Q1 CM_MC2 67 23 208 0.0026 0.016 0.00033 0.00045 0.00015 0.0002 0.07 0.071 < 0.00002 < 0.00002
2017 Q2 CM_MC2 58 16 178 0.0048 0.2 0.00024 0.00026 0.00017 0.0003 0.058 0.06 < 0.00002 0.000023
2017 Q3 CM_MC2 0 0 188 0.003 0.034 0.00031 0.00036 0.0002 0.00025 0.064 0.065 < 0.00002 < 0.00002

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 
guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % =

Concentrations of parameters in 2017 tests categorized as possible or likely response 
are shaded if the concentration is greater than the maximum concentration measured 
in references or tests categorized as no adverse response. 
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Table D-3: Hyallela  Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference

2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q1 GH_FR1
2016 Q4 GH_FR1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely adverse response for dry weight (2015 to 20
2015 Q2 FR_FRCP1
2016 Q2 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1

Tests categorized as possible or likely adverse response for dry weight and surviv
2015 Q3 CM_MC2
2016 Q1 CM_MC2

Tests categorized as possible or likely adverse response for dry weight (2017)
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight and surviv
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 
guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % =

Concentrations of parameters in 2017 tests categorized as possible or likely response 
are shaded if the concentration is greater than the maximum concentration measured 
in references or tests categorized as no adverse response. 

BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l CALCIUM-T-mg/l
CARBON, 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l

0.00032 0.00032 0.01 0.01 0.05 0.0000097 0.000011 52 1.3 1.0 0.00013 0.00019
0.00005 0.00005 0.01 0.01 0.05 0.0000057 0.0000086 37 1.8 1.0 0.00011 0.00026
0.00005 0.00005 0.01 0.01 0.05 0.0000081 0.000012 58 1.0 1.0 0.0001 0.00014
0.00005 0.00005 0.01 0.01 0.05 0.0000065 0.0000085 56 0.55 1.0 0.00012 0.00018

< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000055 0.0000082 57 0.52 0.92 0.00011 0.00018
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.000006 0.000012 38 1.7 0.1 0.00013 0.0002
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000078 0.0000098 52 0.84 0.13 0.0001 0.00017
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000064 0.0000092 47 1.2 0.19 0.00011 0.0002
< 0.00005 < 0.00005 0.016 0.015 < 0.05 0.0000093 0.000012 39 1.3 < 0.5 0.00013 0.00025
< 0.00005 < 0.00005 0.013 0.014 < 0.05 0.0000073 0.0000088 42 1.3 0.51 0.00017 0.00019
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000085 0.000011 49 0.72 < 0.5 0.0001 0.00013
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.000012 0.000018 33 3.0 < 0.5 0.00013 0.00046
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000082 0.000012 50 1.1 0.21 0.00011 0.00021
< 0.00005 < 0.00005 < 0.01 < 0.01 0.052 0.0000068 0.00001 51 0.73 < 0.5 0.0001 0.00014
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000081 0.000025 49 1.2 0.42 0.0002 0.00055
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000073 0.0000088 45 0.78 0.32 0.00022 0.00024
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000053 0.000008 43 0.67 < 0.5 0.00025 0.00029

0.00032 0.00032 0.019 0.021 0.06 0.00002 0.000034 82 1.6 2.4 0.00015 0.00046
0.00005 0.00005 0.014 0.017 0.05 0.000035 0.000088 60 1.5 1.4 0.00023 0.001
0.00005 0.00005 0.024 0.027 0.25 0.000012 0.000019 107 1.2 3.4 0.00016 0.00026
0.00032 0.00032 0.013 0.013 0.27 0.000037 0.000074 148 1.2 2.4 0.00011 0.00017
0.00005 0.00005 0.013 0.014 0.25 0.000043 0.000052 123 0.92 1.6 0.0001 0.00014
0.00005 0.00005 0.011 0.012 0.25 0.000043 0.000058 141 0.78 2.4 0.00012 0.00016
0.00032 0.00032 0.01 0.01 0.1 0.000021 0.000027 113 1.5 2.7 0.00011 0.00022
0.00005 0.00005 0.01 0.01 0.075 0.00002 0.000028 80 1.4 1.6 0.00013 0.00024
0.00005 0.00005 0.01 0.011 0.067 0.000018 0.000023 92 0.89 1.5 0.00011 0.0002
0.00005 0.00005 0.01 0.012 0.25 0.000017 0.000019 107 0.66 2.0 0.00012 0.00017

< 0.00005 < 0.00005 0.028 0.03 < 0.25 0.0000066 0.0000092 116 1.0 3.4 0.00014 0.00017
< 0.00005 < 0.00005 0.019 0.021 < 0.1 0.000027 0.000035 85 1.6 2.0 0.00016 0.00033
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25 0.000016 0.000017 120 0.65 2.6 0.00012 0.00015
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25 0.000016 0.00002 100 0.84 1.6 0.00012 0.00016
< 0.00005 < 0.00005 < 0.01 0.01 < 0.05 0.000064 0.00011 87 2.2 0.67 0.0001 0.00059
< 0.00005 < 0.00005 0.011 0.011 < 0.2 0.000022 0.00005 127 1.2 1.4 0.00011 0.00017
< 0.00005 < 0.00005 0.011 0.011 0.3 0.000012 0.000056 150 1.0 < 2.5 < 0.0001 0.00015
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25 0.000015 0.000018 117 0.86 1.9 0.0001 0.00013
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.15 0.00003 0.000065 80 2.6 1.5 < 0.0001 0.00072
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.15 0.00002 0.000019 98 0.95 1.4 0.00011 0.00015
< 0.00005 < 0.00005 < 0.01 < 0.01 0.05 0.000017 0.000019 107 1.2 1.3 0.00012 0.00015

0.00005 0.00005 0.01 0.01 0.05 0.000025 0.000039 73 1.4 1.1 0.00011 0.00019
< 0.00005 < 0.00005 0.017 0.017 < 0.05 0.000064 0.0001 68 1.5 1.2 0.00017 0.0006
< 0.00005 < 0.00005 0.011 0.012 < 0.3125 0.000025 0.000055 187 0.76 3.0 0.0001 0.0011
< 0.00005 0.000051 < 0.01 < 0.01 < 0.05 0.000027 0.000045 75 1.5 0.51 0.00011 0.00024
< 0.00005 < 0.00005 0.011 0.011 < 0.25 0.000021 0.000049 114 0.96 1.6 < 0.0001 0.00013
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25 0.000042 0.000051 106 1.0 1.4 < 0.0001 0.00015
< 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.000022 0.000032 79 1.4 0.96 0.00011 0.00022
< 0.00005 < 0.00005 < 0.01 0.01 < 0.25 0.000015 0.000019 95 0.82 1.6 0.00011 0.00018

0.00005 0.00005 0.027 0.027 0.21 0.0000091 0.000017 121 0.99 2.8 0.00014 0.00017
< 0.00005 < 0.00005 0.025 0.027 < 0.25 0.000017 0.000016 118 0.7 5.0 0.00016 0.00026

< 0.00005 < 0.00005 0.032 0.035 0.062 0.000012 0.000014 120 1.1 4.5 0.00012 0.00018
< 0.00005 < 0.00005 0.01 0.011 < 0.25 0.000043 0.000057 197 1.2 2.8 < 0.0001 0.00027

< 0.00005 < 0.00005 0.032 0.033 < 0.2 0.000039 0.000044 132 0.68 3.7 0.00013 0.00022
< 0.00005 < 0.00005 0.025 0.027 < 0.05 0.000068 0.0001 88 1.8 1.8 0.00013 0.00052
< 0.00005 < 0.00005 0.032 0.032 < 0.05 0.0000055 0.000021 110 1.2 1.4 0.00015 0.00025
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Table D-3: Hyallela  Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference

2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q1 GH_FR1
2016 Q4 GH_FR1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely adverse response for dry weight (2015 to 20
2015 Q2 FR_FRCP1
2016 Q2 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1

Tests categorized as possible or likely adverse response for dry weight and surviv
2015 Q3 CM_MC2
2016 Q1 CM_MC2

Tests categorized as possible or likely adverse response for dry weight (2017)
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight and surviv
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 
guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % =

Concentrations of parameters in 2017 tests categorized as possible or likely response 
are shaded if the concentration is greater than the maximum concentration measured 
in references or tests categorized as no adverse response. 

COBALT-D-mg/l COBALT-T-mg/l
CONDUCTIVITY, 

LAB-N-us/cm
COPPER-D-mg/l COPPER-T-mg/l

FLUORIDE-D-
mg/l

Hardness, Total 
or Dissolved 

CaCO3-N-mg/l
IRON-D-mg/l IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l LITHIUM-D-mg/l

0.0001 0.0001 328 0.0005 0.0005 0.14 180 0.01 0.017 0.00005 0.00005 0.0013
0.0001 0.0001 234 0.0005 0.0005 0.15 131 0.01 0.036 0.00005 0.00005 0.0011
0.0001 0.0001 348 0.0005 0.0005 0.15 199 0.01 0.011 0.00005 0.00005 0.0018
0.0001 0.0001 356 0.0005 0.0005 0.15 193 0.01 0.01 0.00005 0.00005 0.0014

< 0.0001 < 0.0001 356 < 0.0005 < 0.0005 0.15 195 < 0.01 < 0.01 < 0.00005 < 0.00005 0.0016
< 0.0001 < 0.0001 243 < 0.0005 < 0.0005 0.16 133 < 0.01 0.043 < 0.00005 0.000053 0.0012
< 0.0001 < 0.0001 341 < 0.0005 < 0.0005 0.17 181 < 0.01 0.011 < 0.00005 < 0.00005 0.0018
< 0.0001 < 0.0001 319 < 0.0005 < 0.0005 0.16 171 < 0.01 0.019 < 0.00005 < 0.00005 0.0013
< 0.0001 < 0.0001 269 < 0.000425 < 0.0005 0.055 146 < 0.01 0.016 < 0.00005 < 0.00005 0.0048
< 0.0001 < 0.0001 273 < 0.0005 < 0.0005 0.052 143 < 0.01 < 0.01 < 0.00005 < 0.00005 0.0046
< 0.0001 < 0.0001 338 < 0.0002 < 0.0005 0.14 182 < 0.01 < 0.01 < 0.00005 < 0.00005 0.0016
< 0.0001 < 0.0001 247 0.00031 0.00055 0.11 126 0.023 0.082 < 0.00005 0.000065 0.0011
< 0.0001 < 0.0001 333 < 0.000425 < 0.0005 0.15 178 < 0.01 0.01 < 0.00005 < 0.00005 0.0018
< 0.0001 < 0.0001 333 < 0.0005 < 0.0005 0.11 183 < 0.01 < 0.01 < 0.00005 < 0.00005 0.0017
< 0.0001 0.00011 307 < 0.0005 0.00051 0.15 175 < 0.01 0.15 < 0.00005 0.00011 0.0017
< 0.0001 < 0.0001 282 < 0.000425 < 0.0005 0.16 155 < 0.01 0.02 < 0.00005 < 0.00005 0.0016
< 0.0001 < 0.0001 280 < 0.0005 < 0.0005 0.13 156 < 0.01 0.011 < 0.00005 < 0.00005 0.0018

0.00047 0.00072 599 0.0005 0.00062 0.11 333 0.01 0.21 0.00005 0.00014 0.0081
0.0003 0.00083 457 0.0005 0.0013 0.099 240 0.015 0.85 0.00005 0.00058 0.0062

0.00051 0.0006 821 0.0005 0.00059 0.11 456 0.01 0.053 0.00005 0.000063 0.012
0.00012 0.00014 1113 0.0005 0.0005 0.18 679 0.01 0.035 0.00005 0.000053 0.043
0.0001 0.0001 925 0.0005 0.0005 0.2 541 0.01 0.019 0.00005 0.00005 0.035
0.0001 0.0001 1100 0.0005 0.0005 0.18 650 0.01 0.021 0.00005 0.00005 0.04

0.00011 0.00017 823 0.0005 0.00051 0.15 479 0.01 0.065 0.00005 0.000063 0.014
0.0001 0.0001 581 0.0005 0.0005 0.17 329 0.01 0.077 0.00005 0.000071 0.015
0.0001 0.0001 686 0.0005 0.0005 0.18 385 0.01 0.052 0.00005 0.000062 0.015
0.0001 0.0001 783 0.0005 0.0005 0.16 445 0.01 0.011 0.00005 0.00005 0.016

0.00034 0.00043 915 < 0.0005 < 0.0005 0.12 504 < 0.01 0.012 < 0.00005 < 0.00005 0.017
0.00076 0.00099 669 < 0.0005 < 0.0005 0.11 358 < 0.01 0.077 < 0.00005 0.000066 0.011
< 0.0001 < 0.0001 891 < 0.0005 < 0.0005 0.17 505 < 0.01 0.013 < 0.00005 < 0.00005 0.015
< 0.0001 < 0.0001 758 < 0.0005 < 0.0005 0.17 431 < 0.01 0.018 < 0.00005 < 0.00005 0.017
< 0.0001 0.00019 724 0.00028 0.00076 0.15 390 0.012 0.25 < 0.00005 0.00019 0.03
< 0.0001 < 0.0001 993 < 0.000425 < 0.0005 0.19 584 < 0.01 0.021 < 0.00005 < 0.00005 0.037
< 0.0001 0.00011 1153 < 0.0005 < 0.0005 0.11 734 0.01 0.055 < 0.00005 0.000059 0.041
< 0.0001 < 0.0001 869 < 0.0005 < 0.0005 0.14 499 < 0.01 0.011 < 0.00005 < 0.00005 0.017
< 0.0001 0.00025 630 < 0.0005 0.00089 0.15 366 0.011 0.34 < 0.00005 0.00026 0.015
< 0.0001 < 0.0001 767 < 0.000425 < 0.0005 0.17 434 < 0.01 0.012 < 0.00005 < 0.00005 0.019
< 0.0001 < 0.0001 830 < 0.0005 < 0.0005 0.13 505 < 0.01 0.012 < 0.00005 < 0.00005 0.017

0.0001 0.00011 568 0.0005 0.0005 0.2 308 0.01 0.064 0.00005 0.000082 0.018
0.0021 0.0029 537 < 0.0005 0.0007 0.1 282 < 0.01 0.4 < 0.00005 0.00024 0.009

< 0.0001 < 0.0001 1450 < 0.0005 0.00052 0.18 889 < 0.01 0.022 < 0.00005 < 0.00005 0.059
< 0.0001 0.0001 569 < 0.0005 0.00051 0.21 311 < 0.01 0.09 < 0.00005 0.000078 0.018
0.0001 0.00011 907 < 0.0005 < 0.0005 0.21 501 < 0.01 0.029 < 0.00005 < 0.00005 0.037

< 0.0001 < 0.0001 850 < 0.0005 < 0.0005 0.21 478 < 0.01 0.034 < 0.00005 < 0.00005 0.032
< 0.0001 < 0.0001 598 < 0.0005 < 0.0005 0.18 332 < 0.01 0.086 < 0.00005 0.000072 0.014
< 0.0001 < 0.0001 740 < 0.0005 < 0.0005 0.19 399 < 0.01 0.015 < 0.00005 < 0.00005 0.018

0.00018 0.00021 939 0.0005 0.0005 0.12 534 0.01 0.012 0.00005 0.00005 0.014
0.00091 0.00098 916 0.00052 < 0.0005 0.13 493 < 0.01 0.018 < 0.00005 < 0.00005 0.013

0.00098 0.0011 900 < 0.0005 < 0.0005 0.088 526 < 0.01 0.012 < 0.00005 < 0.00005 0.018
< 0.0001 < 0.0001 1585 < 0.0002 < 0.0005 0.14 1008 < 0.01 0.023 < 0.00005 < 0.00005 0.062

0.0041 0.0042 1016 < 0.000425 < 0.0005 0.13 553 < 0.01 0.02 < 0.00005 < 0.00005 0.02
0.0032 0.004 696 0.00022 0.00068 0.1 348 < 0.01 0.24 < 0.00005 0.00017 0.014
0.0016 0.003 873 < 0.000425 0.00053 0.11 487 < 0.01 0.052 < 0.00005 0.000075 0.018
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Table D-3: Hyallela  Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference

2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q1 GH_FR1
2016 Q4 GH_FR1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely adverse response for dry weight (2015 to 20
2015 Q2 FR_FRCP1
2016 Q2 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1

Tests categorized as possible or likely adverse response for dry weight and surviv
2015 Q3 CM_MC2
2016 Q1 CM_MC2

Tests categorized as possible or likely adverse response for dry weight (2017)
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight and surviv
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 
guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % =

Concentrations of parameters in 2017 tests categorized as possible or likely response 
are shaded if the concentration is greater than the maximum concentration measured 
in references or tests categorized as no adverse response. 

LITHIUM-T-mg/l
MAGNESIUM-T-

mg/l
MANGANESE-D-

mg/l
MANGANESE-T-

mg/l
MERCURY-D-

mg/l
MERCURY-T-mg/l

MOLYBDENUM-D-
mg/l

MOLYBDENUM-T-
mg/l

NICKEL-D-mg/l NICKEL-T-mg/l

NITRATE 
NITROGEN 

(NO3), AS N-N-
mg/l

NITRITE 
NITROGEN 

(NO2), AS N-N-
mg/l

0.0013 13 0.00062 0.001 0.000009 0.000009 0.00057 0.00057 0.0005 0.0005 0.12 0.001
0.0012 9.2 0.00069 0.0022 0.000005 0.000005 0.00056 0.0006 0.0005 0.0005 0.03 0.001
0.0021 14 0.00068 0.0013 0.000005 0.000005 0.00064 0.00065 0.0005 0.0005 0.048 0.001
0.0013 14 0.00016 0.00031 0.000005 0.000005 0.00061 0.00059 0.0005 0.0005 0.074 0.001
0.0017 14 0.0002 0.00036 < 0.000005 < 0.0000005 0.00057 0.00059 < 0.0005 < 0.0005 0.16 < 0.001
0.0013 10.0 0.00032 0.0016 < 0.000005 0.00000095 0.00063 0.00065 < 0.0005 < 0.0005 0.018 < 0.001
0.0016 14 0.00019 0.00071 < 0.000005 < 0.0000005 0.00063 0.00064 < 0.0005 < 0.0005 0.043 < 0.001
0.0016 12 0.00017 0.00056 < 0.000005 0.00000058 0.00057 0.00058 < 0.0005 < 0.0005 0.097 < 0.001
0.0045 11 0.00011 0.00054 < 0.000005 0.00000055 0.00089 0.0009 < 0.0005 < 0.0005 0.015 < 0.001
0.0048 11 0.00013 0.00024 < 0.000005 0.00000054 0.00085 0.00087 < 0.0005 < 0.0005 0.015 0.001
0.0015 15 < 0.0001 0.00027 < 0.000005 < 0.0000005 0.0006 0.00059 < 0.0005 < 0.0005 0.21 0.0012
0.0012 9.4 0.00063 0.0026 < 0.000005 0.0000022 0.00049 0.00052 0.00051 0.00055 0.079 0.0022
0.0017 13 0.00021 0.00075 < 0.000005 < 0.0000005 0.00063 0.00067 < 0.0005 < 0.0005 0.012 < 0.001
0.0017 14 0.00013 0.0005 < 0.000005 < 0.0000005 0.00057 0.00058 < 0.0005 < 0.0005 0.024 0.001
0.0019 12 0.00078 0.0088 < 0.000005 0.0000011 0.00092 0.00093 < 0.0005 0.00059 0.12 < 0.001
0.0018 10 0.0021 0.0037 < 0.000005 0.00000053 0.00099 0.001 < 0.0005 < 0.0005 0.04 < 0.001
0.0017 11 0.00045 0.0016 < 0.000005 < 0.0000005 0.001 0.001 < 0.0005 < 0.0005 0.047 < 0.001

0.0084 33 0.0038 0.011 0.000009 0.000009 0.00092 0.00096 0.0061 0.0067 1.6 0.01
0.0069 23 0.0027 0.028 0.000005 0.000007 0.00077 0.00097 0.006 0.0081 1.1 0.0029
0.012 46 0.0039 0.0065 0.000005 0.0000051 0.0011 0.0011 0.0087 0.009 2.4 0.034
0.043 78 0.0069 0.01 0.000009 0.000009 0.002 0.002 0.0073 0.0077 15 0.014
0.036 59 0.0052 0.0071 0.000005 0.000005 0.0015 0.0015 0.0056 0.0058 10 0.0071
0.041 74 0.0076 0.0089 0.000005 0.000005 0.0015 0.0015 0.007 0.0072 16 0.0053
0.014 49 0.0023 0.0043 0.000009 0.000009 0.0012 0.0012 0.0037 0.0039 11 0.0038
0.015 32 0.00099 0.0047 0.000005 0.000005 0.00099 0.00099 0.0016 0.0018 7.8 0.003
0.015 38 0.002 0.0057 0.000005 0.000005 0.00099 0.001 0.0015 0.0016 9.6 0.006
0.016 45 0.0012 0.0016 0.000005 0.000005 0.00094 0.00098 0.0015 0.0015 10 0.005
0.018 55 0.00064 0.0015 < 0.000005 < 0.0000005 0.0012 0.0012 0.014 0.015 3.1 0.0062
0.011 37 0.0073 0.011 < 0.000005 0.00000078 0.00089 0.00093 0.0098 0.011 2.2 0.008
0.015 52 0.0012 0.0016 < 0.000005 < 0.000001625 0.00089 0.00089 0.0016 0.0016 13 0.0052
0.018 46 0.00096 0.0017 < 0.000005 < 0.000001625 0.0011 0.0011 0.0024 0.0025 9.5 < 0.005
0.029 40 0.0044 0.014 < 0.000005 0.0000021 0.0013 0.0014 0.0042 0.005 11 0.0045
0.034 68 0.0051 0.0088 < 0.000005 < 0.0000005 0.0013 0.0014 0.0065 0.0067 11 0.0059
0.041 91 0.0072 0.013 < 0.000005 < 0.0000005 0.0013 0.0014 0.0085 0.0093 15 0.0072
0.017 49 0.0012 0.0015 < 0.000005 < 0.0000005 0.00081 0.00086 0.0014 0.0014 13 < 0.005
0.014 37 0.0018 0.011 < 0.000005 0.0000053 0.0011 0.0012 0.0024 0.0034 6.7 0.0037
0.019 45 0.001 0.0022 < 0.000005 0.0000005 0.00097 0.001 0.0025 0.0027 10 0.0069
0.017 60 0.0011 0.0019 < 0.000005 < 0.0000005 0.0011 0.0011 0.0029 0.0031 10 0.0055

0.019 30 0.0027 0.0079 0.000005 0.000005 0.0012 0.0012 0.0018 0.0021 8.1 0.0046
0.0093 26 0.011 0.025 < 0.000005 0.000001 0.00087 0.00088 0.015 0.017 2.0 0.0088

0.06 108 0.0073 0.0092 < 0.000005 < 0.0000005 0.0017 0.0017 0.0092 0.0098 26 0.0066
0.019 31 0.0022 0.0076 < 0.000005 0.00000091 0.0011 0.0011 0.0019 0.0024 8.4 0.0027
0.037 56 0.0043 0.0075 < 0.000005 < 0.0000005 0.0013 0.0013 0.0054 0.0057 13 0.0068
0.033 50 0.0068 0.0087 < 0.000005 < 0.0000005 0.0013 0.0013 0.0049 0.0052 12 < 0.005
0.014 33 0.00088 0.0043 < 0.000005 0.0000011 0.00099 0.00099 0.0016 0.0017 7.6 0.0027
0.019 42 0.0009 0.0018 < 0.000005 < 0.0000010625 0.00094 0.00098 0.0015 0.0016 10 0.0057

0.015 58 0.00076 0.0017 0.000005 0.000005 0.0011 0.0011 0.012 0.013 3.2 0.0068
0.014 50 0.006 0.0071 < 0.000005 < 0.00000275 0.0011 0.0011 0.01 0.01 3.0 0.026

0.019 57 0.004 0.005 < 0.000005 < 0.0000005 0.0013 0.0013 0.015 0.016 3.7 0.012
0.06 122 0.0064 0.0076 < 0.000005 < 0.0000005 0.0018 0.0018 0.013 0.012 23 0.011

0.021 56 0.018 0.02 < 0.000005 < 0.0000005 0.0016 0.0016 0.032 0.033 4.6 0.021
0.014 36 0.017 0.028 < 0.000005 0.0000014 0.0011 0.0013 0.018 0.02 2.3 0.0095
0.017 53 0.0021 0.012 < 0.000005 0.00000073 0.0015 0.0015 0.026 0.027 3.3 0.019
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Table D-3: Hyallela  Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference

2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q1 GH_FR1
2016 Q4 GH_FR1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely adverse response for dry weight (2015 to 20
2015 Q2 FR_FRCP1
2016 Q2 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1

Tests categorized as possible or likely adverse response for dry weight and surviv
2015 Q3 CM_MC2
2016 Q1 CM_MC2

Tests categorized as possible or likely adverse response for dry weight (2017)
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight and surviv
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 
guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % =

Concentrations of parameters in 2017 tests categorized as possible or likely response 
are shaded if the concentration is greater than the maximum concentration measured 
in references or tests categorized as no adverse response. 

NITROGEN, 
AMMONIA (AS N)-

N-mg/l

ORTHO-
PHOSPHATE-N-

mg/l

pH, LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-T-
mg/l

SELENIUM-D-ug/l SELENIUM-T-ug/l SILVER-D-mg/l SILVER-T-mg/l SODIUM-T-mg/l
STRONTIUM-D-

mg/l
STRONTIUM-T-

mg/l

0.005 0.003 8.3 0.005 0.42 0.00072 0.00077 0.00001 0.00001 0.71 0.084 0.085
0.005 0.003 8.3 0.007 0.36 0.00045 0.0005 0.00001 0.00001 0.58 0.063 0.066
0.005 0.0036 8.4 0.0033 0.54 0.00049 0.00049 0.00001 0.00001 0.74 0.095 0.097
0.005 0.0015 8.4 0.0024 0.39 0.00065 0.00067 0.00001 0.00001 0.68 0.092 0.091

< 0.005 0.0031 8.3 0.0041 0.39 0.00083 0.00081 < 0.00001 < 0.00001 0.71 0.089 0.092
< 0.005 0.0025 8.3 0.0047 0.34 0.00051 0.00055 < 0.00001 < 0.00001 0.63 0.065 0.067
< 0.005 0.0027 8.3 0.0051 0.46 0.0006 0.00064 < 0.00001 < 0.00001 0.74 0.098 0.1
< 0.005 0.0024 8.3 0.0045 0.37 0.00066 0.00066 < 0.00001 < 0.00001 0.68 0.089 0.089
0.0063 0.0049 8.3 0.021 0.49 0.00018 0.00023 < 0.00001 < 0.00001 2.4 0.15 0.15
0.0075 0.0035 8.2 0.0028 0.51 0.0002 0.00021 < 0.00001 < 0.00001 3.0 0.16 0.16
< 0.005 0.007 8.2 0.012 0.43 0.001 0.00094 < 0.00001 < 0.00001 0.84 0.094 0.092
0.007 0.0074 8.3 0.018 0.36 0.00068 0.00068 < 0.00001 0.000013 0.6 0.066 0.064

0.0063 0.0025 8.4 0.0042 0.46 0.00055 0.00059 < 0.00001 < 0.00001 0.69 0.096 0.096
0.0052 0.0014 8.4 0.0028 0.4 0.00059 0.00061 < 0.00001 < 0.00001 0.7 0.098 0.099
< 0.005 0.0011 8.3 0.009 0.43 0.00089 0.00088 < 0.00001 < 0.00001 0.79 0.21 0.21
0.0055 0.0011 8.2 0.004 0.38 0.00065 0.00064 < 0.00001 < 0.00001 0.6 0.21 0.21
0.0074 < 0.001 8.4 0.0015 0.37 0.00083 0.00081 < 0.00001 < 0.00001 0.7 0.2 0.2

0.0079 0.0015 8.3 0.014 1.2 0.0043 0.0043 0.00001 0.00001 6.9 0.22 0.23
0.0068 0.0017 8.4 0.062 1.1 0.0039 0.0039 0.00001 0.000013 3.9 0.15 0.16
0.016 0.0012 8.4 0.0081 1.4 0.0052 0.0052 0.00001 0.00001 9.5 0.29 0.29
0.019 0.001 8.4 0.004 2.2 0.11 0.11 0.00001 0.00001 2.5 0.17 0.17

0.0064 0.001 8.4 0.0022 1.9 0.072 0.073 0.00001 0.00001 1.8 0.15 0.15
0.005 0.001 8.3 0.002 2.0 0.091 0.091 0.00001 0.00001 2.1 0.17 0.17
0.005 0.0014 8.3 0.0061 1.3 0.05 0.049 0.00001 0.00001 2.4 0.15 0.15

0.0054 0.001 8.4 0.009 1.1 0.03 0.03 0.00001 0.00001 1.6 0.11 0.11
0.0062 0.001 8.3 0.0031 1.2 0.037 0.037 0.00001 0.00001 1.9 0.13 0.13
0.005 0.0011 8.4 0.0022 1.2 0.042 0.042 0.00001 0.00001 2.1 0.15 0.15

< 0.005 0.001 8.3 0.0022 1.8 0.0067 0.0069 < 0.00001 < 0.00001 12 0.36 0.36
0.0057 0.0013 8.3 0.0053 1.3 0.0057 0.0058 < 0.00001 < 0.00001 7.7 0.23 0.24
< 0.005 < 0.001 8.2 0.0032 1.2 0.051 0.05 < 0.00001 < 0.00001 2.4 0.16 0.16
0.0054 0.0011 8.3 0.011 1.3 0.043 0.042 < 0.00001 < 0.00001 2.1 0.14 0.15
0.015 0.0022 8.3 0.024 1.5 0.056 0.049 < 0.00001 0.000014 1.4 0.13 0.13

0.0059 0.0013 8.3 0.0041 2.0 0.086 0.086 < 0.00001 < 0.00001 1.6 0.15 0.15
0.0067 < 0.001 8.2 0.0025 2.1 0.14 0.13 < 0.00001 < 0.00001 2.0 0.17 0.17
0.0057 0.0016 8.3 0.003 1.2 0.053 0.053 < 0.00001 < 0.00001 2.3 0.17 0.17
< 0.005 0.0034 8.3 0.018 1.3 0.035 0.033 < 0.00001 0.000015 1.9 0.12 0.12
0.0056 < 0.001 8.3 0.0029 1.3 0.051 0.048 < 0.00001 < 0.00001 1.9 0.14 0.14
0.0073 < 0.001 8.4 0.0017 1.4 0.067 0.065 < 0.00001 < 0.00001 2.3 0.16 0.16

0.011 0.0012 8.4 0.01 1.2 0.03 0.03 0.00001 0.00001 1.2 0.10 0.1
0.024 0.0023 8.3 0.02 1.1 0.0046 0.0045 < 0.00001 < 0.00001 6.0 0.2 0.19

< 0.005 < 0.001 8.3 0.0025 2.4 0.15 0.15 < 0.00001 < 0.00001 2.5 0.2 0.2
0.0059 0.0017 8.3 0.0094 1.1 0.03 0.031 < 0.00001 < 0.00001 1.1 0.099 0.1
0.0057 0.0014 8.3 0.0046 1.7 0.066 0.066 < 0.00001 < 0.00001 1.8 0.15 0.16
< 0.005 < 0.001 8.3 0.0031 1.6 0.059 0.058 < 0.00001 < 0.00001 1.6 0.15 0.15
0.005 0.0013 8.4 0.0096 1.1 0.029 0.03 < 0.00001 < 0.00001 1.5 0.11 0.11

< 0.005 0.001 8.3 0.0043 1.2 0.039 0.04 < 0.00001 < 0.00001 2.0 0.14 0.14

0.0062 0.001 8.3 0.0029 1.8 0.0079 0.0081 0.00001 0.00001 10 0.31 0.32
0.01 0.0012 8.3 0.0023 1.6 0.0055 0.0055 < 0.00001 < 0.00001 13 0.33 0.33

0.017 < 0.001 8.3 0.003 1.9 0.0084 0.0078 < 0.00001 < 0.00001 13 0.41 0.41
0.0062 0.0052 8.2 0.014 2.6 0.2 0.19 < 0.00001 < 0.00001 2.3 0.2 0.2

0.038 0.0023 8.3 0.0036 2.0 0.0074 0.0069 < 0.00001 < 0.00001 16 0.44 0.45
0.047 0.0016 8.2 0.029 1.5 0.0069 0.0062 < 0.00001 < 0.00001 11 0.3 0.31
0.015 0.0012 8.4 0.013 1.8 0.0084 0.0081 < 0.00001 < 0.00001 12 0.38 0.38
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Table D-3: Hyallela  Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference

2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q1 GH_FR1
2016 Q4 GH_FR1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely adverse response for dry weight (2015 to 20
2015 Q2 FR_FRCP1
2016 Q2 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1

Tests categorized as possible or likely adverse response for dry weight and surviv
2015 Q3 CM_MC2
2016 Q1 CM_MC2

Tests categorized as possible or likely adverse response for dry weight (2017)
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight and surviv
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 
guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % =

Concentrations of parameters in 2017 tests categorized as possible or likely response 
are shaded if the concentration is greater than the maximum concentration measured 
in references or tests categorized as no adverse response. 

SULFATE (AS 
SO4)-D-mg/l

THALLIUM-D-
mg/l

THALLIUM-T-mg/l TIN-D-mg/l TIN-T-mg/l TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS, LAB-N-
mg/l

TURBIDITY, LAB-
N-ntu

38 0.00001 0.00001 0.0001 0.0001 0.01 0.01 203 0.075 1.1 1.1 0.69
14 0.00001 0.00001 0.0001 0.0001 0.01 0.01 141 0.094 2.0 2.0 1.4
36 0.00001 0.000016 0.0001 0.0001 0.01 0.01 221 0.06 0.84 1.0 0.24
47 0.00001 0.00001 0.0001 0.0001 0.01 0.01 217 0.065 0.6 1.0 0.22
49 < 0.00001 < 0.00001 < 0.0001 < 0.0001 0.01 0.01 237 0.055 0.53 < 1 0.2
15 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 147 0.077 2.0 1.5 0.82
38 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 218 0.07 0.97 1.7 0.27
38 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 197 0.065 1.3 < 1 0.69
13 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 162 0.064 1.1 < 1 0.37
14 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 173 0.12 1.2 1.4 0.52
46 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 195 0.074 0.77 < 1 0.27
18 < 0.00001 0.000011 0.0001 < 0.0001 < 0.01 < 0.01 146 0.12 3.3 3.0 2.6
36 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 201 0.063 1.5 1.1 0.24
46 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 235 0.071 0.78 1.1 0.36
18 < 0.00001 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 182 0.1 1.8 11 5.2
16 < 0.00001 < 0.00001 0.0001 < 0.0001 < 0.01 < 0.01 162 0.067 0.79 1.3 0.62
19 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 194 0.19 0.69 1.6 0.7

159 0.00001 0.000017 0.0001 0.0001 0.01 0.014 408 0.12 1.9 10 6.1
103 0.00001 0.000034 0.0001 0.0001 0.01 0.018 308 0.18 2.2 32 16
252 0.000011 0.000012 0.0001 0.0001 0.011 0.012 571 0.14 1.4 4.1 2.0
407 0.000013 0.000013 0.0001 0.0001 0.013 0.014 866 0.05 1.3 1.9 1.3
291 0.000011 0.00001 0.0001 0.0001 0.01 0.01 703 0.13 0.96 1.0 0.23
364 0.00001 0.00001 0.0001 0.0001 0.011 0.011 836 0.1 0.88 1.1 0.37
230 0.00001 0.00001 0.0001 0.0001 0.012 0.014 574 0.12 1.9 2.5 3.6
129 0.00001 0.00001 0.0001 0.0001 0.01 0.01 386 0.073 1.6 4.4 1.8
160 0.00001 0.00001 0.0001 0.00012 0.01 0.01 508 0.12 0.89 8.3 1.9
202 0.00001 0.00001 0.0001 0.0001 0.01 0.011 545 0.11 0.7 1.0 0.27
310 0.000016 0.000015 < 0.0001 < 0.0001 < 0.01 < 0.01 704 0.14 1.2 1.1 0.43
195 0.000011 0.000015 < 0.0001 < 0.0001 < 0.01 < 0.01 482 0.13 1.9 4.2 2.2
251 < 0.00001 < 0.00001 < 0.0001 < 0.0001 0.013 0.013 618 0.084 0.88 < 1 0.56
212 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 553 0.21 1.8 2.2 0.79
190 0.00001 0.000018 < 0.0001 < 0.0001 < 0.01 < 0.01 495 0.5 2.8 8.9 9.4
341 0.000011 0.000011 < 0.0001 < 0.0001 < 0.01 < 0.01 792 0.42 1.8 1.5 0.57
513 0.000012 0.000013 < 0.0001 < 0.0001 < 0.01 < 0.01 1053 0.45 1.0 1.3 0.69
239 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 623 0.092 0.78 < 1 0.38
143 < 0.00001 0.000016 < 0.0001 < 0.0001 < 0.01 < 0.01125 423 0.31 4.3 12 14
206 < 0.00001 < 0.00001 0.0001 < 0.0001 < 0.01 < 0.01 568 0.37 1.2 1.6 0.38
274 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 685 0.43 1.5 1.3 0.8

119 0.00001 0.00001 0.0001 0.0001 0.01 0.01 374 0.05 1.7 5.4 1.4
134 0.000012 0.000022 < 0.0001 < 0.0001 0.012 0.017 366 0.2 1.8 14 6.6
561 0.000013 0.000015 < 0.0001 < 0.0001 0.015 0.015 1205 0.12 0.87 1.0 0.31
119 < 0.00001 0.000011 < 0.0001 < 0.0001 0.011 0.011 377 0.16 2.0 6.0 0.98
280 < 0.00001 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 692 0.14 1.1 1.7 0.74
253 0.000011 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 626 0.073 1.4 1.4 1.2
128 < 0.00001 < 0.00001 < 0.0001 < 0.0001 0.011 0.011 394 0.17 1.8 4.4 1.4
188 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01 514 0.13 1.1 < 1 0.36

325 0.000019 0.000018 0.0001 0.0001 0.01 0.01 725 0.14 1.1 1.3 0.48
291 0.000011 0.000016 < 0.0001 < 0.0001 0.011 0.011 642 0.12 0.8 1.1 0.74

325 0.000014 0.000015 < 0.0001 < 0.0001 < 0.01 < 0.01 744 0.44 1.0 3.2 1.4
680 0.000015 0.000016 < 0.0001 < 0.0001 < 0.01 < 0.01 1330 0.22 1.3 1.1 0.35

356 0.000018 0.000021 < 0.0001 < 0.0001 < 0.01 < 0.01 750 0.13 0.78 1.1 0.63
204 0.000014 0.000028 < 0.0001 0.00013 < 0.01 < 0.01 479 0.21 2.3 11 9.3
305 0.00002 0.000021 < 0.0001 < 0.0001 < 0.01 < 0.01 627 0.24 1.2 3.2 1.2
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Table D-3: Hyallela  Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference

2015 Q1 Reference (FR_UFR1)
2015 Q2 Reference (FR_UFR1)
2015 Q3 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2016 Q1 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q1 CM_MC2
2015 Q2 CM_MC2
2015 Q4 CM_MC2
2015 Q1 FR_FRCP1
2015 Q3 FR_FRCP1
2015 Q4 FR_FRCP1
2015 Q1 GH_FR1
2015 Q2 GH_FR1
2015 Q3 GH_FR1
2015 Q4 GH_FR1
2016 Q3 CM_MC2
2016 Q4 CM_MC2
2016 Q1 GH_FR1
2016 Q4 GH_FR1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q2 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely adverse response for dry weight (2015 to 20
2015 Q2 FR_FRCP1
2016 Q2 CM_MC2
2016 Q1 FR_FRCP1
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1

Tests categorized as possible or likely adverse response for dry weight and surviv
2015 Q3 CM_MC2
2016 Q1 CM_MC2

Tests categorized as possible or likely adverse response for dry weight (2017)
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1

Tests categorized as possible or likely adverse response for dry weight and surviv
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal 
concentration; CaCO3 = calcium carbonate; TU = toxic unit; WQG = water quality 
guideline; ∑ = sum of; mg/l = milligrams per litre; ug/l = micrograms per litre; % =

Concentrations of parameters in 2017 tests categorized as possible or likely response 
are shaded if the concentration is greater than the maximum concentration measured 
in references or tests categorized as no adverse response. 

URANIUM-D-mg/l URANIUM-T-mg/l
VANADIUM-D-

mg/l
VANADIUM-T-

mg/l
ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQG

∑TU-
WQGs/Be
nchmarks

PCA Factor 
1 

(2015 to 
2017)

PCA Factor 
2 

(2015 to 
2017)

PCA Factor 
3 

(2015 to 
2017)

PCA Factor 
4 

(2015 to 
2017)

PCA Factor 
1 

(2017)

PCA Factor 
2 

(2017)

PCA Factor 
3 

(2017)

0.00044 0.00044 0.0008 0.0008 0.003 0.0032 - - -6.4 0.29 3.1 -6.0 - - -
0.00031 0.00031 0.0005 0.0005 0.003 0.003 - - -8.2 1.9 0.87 -0.86 - - -
0.00043 0.00044 0.0005 0.00053 0.003 0.003 - - -6.3 -1.4 0.059 -2.1 - - -
0.00045 0.00045 0.0005 0.0005 0.003 0.003 - - -7.0 -2.5 -0.28 -2.1 - - -
0.00045 0.0005 < 0.0005 < 0.0005 < 0.003 < 0.003 - - -7.0 -2.6 -0.63 -1.2 - - -
0.00032 0.00033 < 0.0005 0.0005 < 0.003 < 0.003 - - -8.6 1.6 0.23 0.32 - - -
0.00045 0.00045 < 0.0005 < 0.0005 < 0.003 < 0.003 - - -7.1 -1.8 -0.74 0.63 - - -
0.00043 0.00045 < 0.0005 0.0005 < 0.003 < 0.00375 - - -7.5 -0.069 -0.34 0.73 - - -
0.00022 0.00022 < 0.0005 < 0.0005 < 0.0025 < 0.003 1.3 1.1 -6.8 1.8 -3.8 0.057 -5.7 0.66 -3.0
0.00022 0.00023 < 0.0005 < 0.0005 < 0.003 < 0.003 1.2 1.1 -6.9 0.9 -4.1 -0.22 -6.0 -0.32 -2.9
0.00046 0.00046 < 0.0005 < 0.0005 < 0.001 0.0037 1.6 1.2 -7.1 -2.3 -1.3 2.2 -6.0 -1.8 1.1
0.00031 0.00034 0.00051 0.00066 0.0011 < 0.003 2.7 2.4 -8.3 6.2 2.0 3.8 -6.9 6.4 1.6
0.00043 0.00041 < 0.0005 < 0.0005 < 0.0025 < 0.003 1.5 1.2 -7.2 -1.3 -0.7 0.7 -6.1 -1.1 0.56
0.00052 0.00051 < 0.0005 < 0.0005 < 0.003 < 0.003 1.4 1.1 -7.1 -2.2 -1.3 -0.18 -6.2 -2.1 0.27
0.00079 0.00082 < 0.0005 0.0009 < 0.003 < 0.003 2.3 1.8 -4.6 3.8 0.15 0.58 -3.8 3.4 -0.75
0.00063 0.00063 < 0.0005 < 0.0005 < 0.0025 < 0.003 1.6 1.2 -6.3 0.047 -2.2 0.73 -5.6 -0.63 -1.5
0.00078 0.00076 < 0.0005 < 0.0005 < 0.003 < 0.003 1.7 1.3 -6.0 -0.56 -2.5 -0.49 -5.4 -1.4 -1.7

0.0015 0.0015 0.0008 0.00092 0.003 0.0036 - - 2.6 6.0 2.1 -6.4 - - -
0.0011 0.0011 0.0005 0.0016 0.0035 0.0091 - - 1.6 13 2.6 -0.16 - - -
0.0024 0.0023 0.0005 0.00053 0.003 0.003 - - 4.1 1.7 -2.3 -2.4 - - -
0.0041 0.0042 0.0008 0.0008 0.003 0.0031 - - 7.1 -1.6 4.8 -5.8 - - -
0.0032 0.0033 0.0005 0.0005 0.003 0.003 - - 4.1 -3.5 1.5 -0.073 - - -
0.0042 0.0043 0.0005 0.0005 0.003 0.003 - - 4.7 -3.9 1.7 -0.23 - - -
0.0022 0.0023 0.0008 0.00083 0.003 0.003 - - 3.0 -0.33 5.4 -5.4 - - -
0.0015 0.0015 0.0005 0.00056 0.003 0.003 - - -0.11 -0.34 2.7 -0.17 - - -
0.0018 0.0019 0.0005 0.00051 0.003 0.003 - - 1.3 -1.4 1.9 -0.21 - - -
0.002 0.0021 0.0005 0.0005 0.003 0.003 - - 0.86 -4.4 1.1 -1.1 - - -

0.0029 0.0029 < 0.0005 < 0.0005 < 0.003 < 0.003 - - 4.0 -1.6 -5.2 -0.81 - - -
0.0018 0.0019 < 0.0005 < 0.0005 0.0032 0.004 - - 2.6 3.1 -2.7 0.23 - - -
0.0022 0.0022 < 0.0005 < 0.0005 < 0.003 < 0.003 - - 1.5 -4.3 1.6 -1.1 - - -
0.0023 0.0023 < 0.0005 < 0.0005 < 0.003 < 0.003 - - 1.5 -2.8 0.91 1.7 - - -
0.0022 0.0023 < 0.0005 0.0016 0.0028 0.0066 32 7.0 3.7 6.3 4.2 4.7 4.3 6.6 3.1
0.0039 0.0038 < 0.0005 < 0.0005 < 0.0025 < 0.003 50 8.6 4.0 -3.0 1.0 2.8 3.7 -2.8 2.9
0.0058 0.0058 < 0.0005 0.00052 < 0.003 0.0032 75 12 5.3 -2.8 0.19 2.6 4.8 -3.0 2.3
0.0024 0.0024 < 0.0005 < 0.0005 < 0.003 < 0.003 33 5.5 0.74 -4.6 0.23 1.1 0.75 -4.2 2.8
0.0019 0.0019 < 0.0005 0.0016 < 0.003 0.0049 23 5.9 2.6 6.5 4.9 3.5 3.8 8.4 4.5
0.0023 0.0023 < 0.0005 < 0.0005 < 0.0025 < 0.003 30 5.4 1.1 -3.7 0.64 2.4 1.1 -3.3 3.0
0.003 0.003 < 0.0005 < 0.0005 < 0.003 < 0.003 39 6.5 1.8 -3.3 0.36 1.7 1.7 -3.2 2.4

0.0016 0.0016 0.0005 0.00051 0.003 0.003 - - 0.26 0.053 2.8 0.11 - - -
0.0014 0.0014 < 0.0005 0.00088 0.0059 0.011 - - 3.6 9.3 -1.0 -0.58 - - -
0.0062 0.0063 < 0.0005 < 0.0005 < 0.003 < 0.003 - - 7.0 -3.7 2.0 -0.36 - - -
0.0017 0.0017 < 0.0005 0.00053 < 0.003 0.0031 - - 0.16 0.39 2.7 1.7 - - -
0.0034 0.0035 < 0.0005 < 0.0005 < 0.003 < 0.003 - - 3.3 -3.2 1.1 2.1 - - -
0.0031 0.0032 < 0.0005 < 0.0005 < 0.003 < 0.0045 - - 3.0 -2.4 1.5 2.0 - - -
0.0016 0.0016 < 0.0005 0.00053 < 0.003 < 0.003 - - -0.11 -0.34 2.4 1.2 - - -
0.0021 0.0021 < 0.0005 0.00051 < 0.003 < 0.003 - - 0.67 -3.8 0.73 1.2 - - -

0.0029 0.003 0.0005 0.0005 0.003 0.003 - - 4.2 -1.2 -3.7 -2.3 - - -
0.0026 0.0026 < 0.0005 < 0.0005 < 0.003 < 0.003 - - 4.7 -0.61 -3.7 -2.7 - - -

0.003 0.0031 < 0.0005 < 0.0005 < 0.003 < 0.003 11 6.1 5.6 0.03 -5.6 -0.43 5.1 -2.3 -3.7
0.0073 0.0073 < 0.0005 < 0.0005 0.0019 < 0.003 109 17 7.0 -3.5 0.11 4.1 6.5 -3.4 2.8

0.0037 0.0037 < 0.0005 < 0.0005 0.0043 0.0049 15 11 8.1 0.79 -6.3 -0.56 7.5 -2.1 -4.7
0.0019 0.002 < 0.0005 0.00081 0.0063 0.0096 12 8.4 6.5 8.8 -3.4 1.4 6.9 6.3 -4.6
0.0029 0.0029 < 0.0005 < 0.0005 < 0.0025 0.0039 14 9.7 6.0 2.6 -5.8 -0.37 5.6 -0.019 -4.8
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID Significant Test Result?

Mean 
Survival 
(Control 

Normalized)

Mean Wet 
Weight 
(Control 

Normalized)

ALKALINITY, 
TOTAL (As 

CaCO3), lab 
measured.-N-mg/l

ALUMINUM-D-
mg/l

ALUMINUM-T-
mg/l

Reference
2015 Q2 Reference (FR_UFR1) Reference 91 100 118 0.0075 0.059
2015 Q4 Reference (FR_UFR1) Reference 90 102 146 0.003 0.0056
2015 Q2 Reference (GH_ER2) Reference 61 106 150 0.003 0.082
2015 Q4 Reference (GH_ER2) Reference 94 99 147 0.003 0.014
2016 Q2 Reference (FR_UFR1) Reference 84 103 114 0.0059 0.054
2016 Q4 Reference (FR_UFR1) Reference 91 103 141 0.0082 0.042
2016 Q2 Reference (GH_ER2) Reference 103 103 141 0.0032 0.14
2016 Q4 Reference (GH_ER2) Reference 96 103 146 <0.003 0.0076
2017 Q4 Reference (CM_MC1) Reference 35 103 136 <0.003 0.0067
2017 Q2 Reference (FR_UFR1) Reference 79 111 113 0.0056 0.16
2017 Q4 Reference (FR_UFR1) Reference 70 99 144 <0.003 0.0033
2017 Q2 Reference (GH_ER2) Reference 100 108 143 0.0047 0.71
2017 Q4 Reference (GH_ER2) Reference 57 98 147 <0.003 0.0068

Tests categorized as no adverse response
2015 Q2 CM_MC2 No 80 101 138 0.012 0.58
2015 Q2 EV_MC2 No 103 104 104 0.0065 0.66
2015 Q4 EV_MC2 No 87 98 167 0.0068 0.081
2015 Q2 FR_FRCP1 No 83 110 145 0.003 0.047
2015 Q2 GH_ERC No 69 106 153 0.0032 0.21
2015 Q2 GH_FR1 No 89 98 156 0.003 0.051
2015 Q2 LC_LCDSSLCC No 102 101 121 0.003 0.041
2015 Q4 LC_LCDSSLCC No 88 103 199 0.003 0.0052
2016 Q4 EV_MC2 No 87 110 132 0.012 0.1
2017 Q2 CM_MC2 No 97 117 142 0.0067 0.6
2017 Q2 EV_HC1 No 103 115 166 0.0064 0.38
2017 Q2 EV_MC2 No 102 119 105 0.022 1.0
2017 Q2 FR_FRCP1 Yes - survival 81 113 164 0.0033 0.24
2017 Q2 GH_FR1 No 91 127 159 0.0041 0.35
2017 Q2 LC_LCDSSLCC No 99 126 151 0.0017 0.027

Tests categorized as possible or likely response for length (2015 to 2016)
2016 Q4 GH_ERC Yes - length 98 103 151 <0.003 0.013

Tests categorized as possible or likely response for survival, viability, and length (2015 to 2016)
2015 Q4 FR_FRCP1 Yes - survival, viability, and length 73 100 213 0.0032 0.0046
2015 Q4 GH_FR1 Yes - survival, viability, and length 80 98 193 0.003 0.0037
2016 Q2 FR_FRCP1 Yes - survival, viability, and length 81 102 154 <0.003 0.07

Tests categorized as possible or likely response for survival, viability, length, weight (2015 to 2016)
2015 Q4 GH_ERC Yes - survival, viability, length, weight 77 95 152 0.0031 0.0089
2015 Q4 CM_MC2 Yes - survival and viability 82 103 195 0.0031 0.05
2015 Q4 EV_HC1 Yes - survival and viability 82 100 197 0.0032 0.023
2016 Q2 CM_MC2 Yes - survival and viability 73 101 146 0.0068 0.37
2016 Q2 EV_HC1 Yes - survival and viability 86 111 176 0.0034 0.074
2016 Q4 EV_HC1 Yes - survival and viability 60 104 195 0.0036 0.037
2016 Q2 EV_MC2 Yes - survival and viability 68 113 100 0.014 0.41
2016 Q4 FR_FRCP1 Yes - survival and viability 54 100 198 0.0038 0.024
2016 Q2 GH_ERC Yes - survival and viability 81 108 145 0.0045 0.23
2016 Q2 GH_FR1 Yes - survival and viability 76 101 166 <0.003 0.058
2016 Q4 GH_FR1 Yes - survival and viability 44 105 192 <0.003 0.01
2016 Q2 LC_LCDSSLCC Yes - survival and viability 84 103 157 0.0026 0.017
2016 Q4 LC_LCDSSLCC Yes - survival and viability 69 116 184 <0.003 0.03

Tests categorized as possible or likely response for viability (2015 to 2016)
2016 Q4 CM_MC2 Yes - viability 87 110 179 0.0055 0.088

Tests categorized as possible or likely response for weight (2015 to 2016)
2015 Q2 EV_HC1 Yes - weight 75 98 113 0.0031 0.055

Tests categorized as possible or likely response for survival and viability (2017)
2017 Q4 CM_MC2 Yes - survival and viability 23 128 202 <0.003 0.0081
2017 Q4 EV_HC1 Yes - survival and viability 34 92 185 <0.003 0.0055
2017 Q4 EV_MC2 Yes - survival and viability 24 102 175 <0.003 0.0086
2017 Q4 FR_FRCP1 Yes - survival and viability 27 105 190 <0.003 0.016
2017 Q2 GH_ERC Yes - survival and viability 63 123 149 0.005 0.87
2017 Q4 GH_ERC Yes - survival and viability 23 96 148 <0.003 0.0044
2017 Q4 GH_FR1 Yes - survival and viability 23 108 181 <0.003 0.0055
2017 Q4 LC_LCDSSLCC Yes - survival and viability 41 119 186 <0.003 0.0043

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = 
calcium carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; mg/l = milligrams per 
litre; ug/l = micrograms per litre; % = percent.

Concentrations of parameters in 2017 tests categorized as possible or likely response are shaded if 
the concentration is greater than the maximum concentration measured in references or tests 
categorized as no adverse response. 
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

ANTIMONY-D-
mg/l

ANTIMONY-T-mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l
BERYLLIUM-D-

mg/l

0.0001 0.0001 0.0001 0.00013 0.043 0.043 0.0001
0.0001 0.0001 0.0001 0.00011 0.073 0.074 0.0001
0.0001 0.0001 0.00011 0.00016 0.044 0.046 0.0001
0.0001 0.0001 0.0001 0.00012 0.047 0.048 0.0001

<0.0001 <0.0001 0.00011 0.00012 0.042 0.043 <0.00004
<0.0001 <0.0001 <0.0001 0.00012 0.064 0.063 <0.00002
<0.0001 <0.0001 0.0001 0.00019 0.041 0.042 <0.00004
<0.0001 <0.0001 0.0001 0.00014 0.045 0.045 <0.00002
<0.0001 <0.0001 0.00015 0.00018 0.051 0.051 <0.00002
<0.0001 0.00011 0.00012 0.0002 0.039 0.04 <0.00002
<0.0001 <0.0001 <0.0001 0.00011 0.074 0.073 <0.00002
<0.0001 0.00011 0.00013 0.00063 0.043 0.053 <0.00002
<0.0001 <0.0001 <0.0001 0.00011 0.048 0.047 <0.00002

0.00019 0.00016 0.00023 0.00049 0.043 0.049 0.00018
0.00014 0.00017 0.00018 0.00054 0.064 0.076 0.0001
0.00026 0.00029 0.00016 0.00022 0.11 0.11 0.0001
0.00022 0.00022 0.0001 0.00013 0.063 0.064 0.0001
0.0001 0.0001 0.0001 0.00024 0.049 0.051 0.0001

0.00016 0.00017 0.0001 0.00015 0.085 0.086 0.0001
0.00014 0.00016 0.00012 0.00016 0.035 0.035 0.0001
0.00028 0.00032 0.0001 0.00013 0.083 0.087 0.0001
0.00012 0.00013 0.00018 0.00024 0.079 0.083 <0.00002
0.00018 0.00023 0.00018 0.00049 0.043 0.048 <0.00002
0.00011 0.00011 0.00017 0.00033 0.04 0.043 <0.00002
0.0001 0.00018 0.00021 0.0007 0.059 0.077 <0.00002

0.00018 0.00019 0.00011 0.00027 0.054 0.057 <0.00002
0.00016 0.00019 0.00013 0.00034 0.07 0.077 <0.00002
0.00021 0.00021 0.00013 0.00017 0.035 0.034 <0.00002

<0.0001 <0.0001 <0.0001 0.00014 0.055 0.054 <0.00002

0.00025 0.00028 0.0001 0.00011 0.08 0.08 0.0001
0.00012 0.00015 0.0001 0.00012 0.11 0.11 0.0001
0.00017 0.00022 <0.0001 0.00014 0.058 0.059 <0.00004

0.0001 0.0001 0.0001 0.00012 0.06 0.06 0.0001
0.00015 0.00017 0.00017 0.00023 0.074 0.074 0.0001
0.0001 0.00011 0.00015 0.00018 0.063 0.064 0.0001

0.00015 0.00017 0.00017 0.0003 0.045 0.045 <0.00004
<0.0001 0.00011 0.00015 0.0002 0.041 0.042 <0.00004
<0.0001 0.0001 0.00015 0.00018 0.057 0.056 <0.00002
0.00012 0.00016 0.00018 0.00037 0.057 0.062 <0.00004
0.00019 0.0002 <0.0001 0.00014 0.075 0.074 <0.00002
<0.0001 0.0001 0.0001 0.00025 0.048 0.05 <0.00004
0.00015 0.00018 0.0001 0.00014 0.08 0.08 <0.00004
0.00016 0.00024 0.00011 0.00014 0.1 0.1 <0.00002
0.00023 0.00026 0.00012 0.00015 0.039 0.04 <0.00004
0.00022 0.00027 <0.0001 0.00019 0.061 0.062 <0.00002

0.00014 0.00016 0.00017 0.00023 0.054 0.056 <0.00002

0.0001 0.0001 0.00013 0.00017 0.027 0.028 0.0001

0.00025 0.00028 0.00017 0.0002 0.079 0.077 <0.00002
<0.0001 0.00011 0.00015 0.00018 0.065 0.062 <0.00002
<0.0001 0.00012 0.00015 0.00018 0.11 0.11 <0.00002
0.00024 0.00026 <0.0001 0.00013 0.074 0.075 <0.00002
<0.0001 0.00013 0.00012 0.00078 0.049 0.062 <0.00002
<0.0001 <0.0001 <0.0001 0.00011 0.057 0.055 <0.00002
0.00017 0.00019 0.0001 0.00012 0.11 0.11 <0.00002
0.00026 0.00028 0.00011 0.00013 0.079 0.077 <0.00002
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

BERYLLIUM-T-
mg/l

BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l

0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000066
0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000065
0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000056
0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000051

<0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000006
<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000064
<0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000059
<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000055
<0.00002 <0.00005 <0.00005 0.013 0.014 <0.09 0.0000077
0.000021 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000094
<0.00002 <0.00005 <0.00005 <0.01 <0.01 0.052 0.0000068
0.000059 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000008
<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000052

0.00014 0.00054 0.00054 0.021 0.018 0.05 0.000038
0.00012 0.00005 0.00005 0.01 0.01 0.05 0.000024
0.0001 0.00005 0.00005 0.013 0.013 0.10 0.000029
0.0001 0.00005 0.00005 0.01 0.01 0.05 0.000028
0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000073
0.0001 0.00005 0.00005 0.01 0.01 0.07 0.000021
0.0001 0.00005 0.00005 0.01 0.01 0.06 0.00011
0.0001 0.00005 0.00005 0.015 0.016 0.25 0.0002

<0.00002 <0.00005 <0.00005 <0.01 0.01 <0.05 0.000025
0.000042 <0.00005 <0.00005 0.016 0.017 <0.05 0.000092
0.000028 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025
0.000065 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000029
0.000027 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00005
0.00003 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000025

<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00022

<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000057

0.0001 0.00005 0.00005 0.011 0.012 0.25 0.000043
0.0001 0.00005 0.00005 0.01 0.012 0.25 0.000017

<0.00004 <0.00005 0.000051 <0.01 <0.01 <0.05 0.000027

0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000056
0.0001 0.00005 0.00005 0.024 0.027 0.25 0.000012
0.0001 0.00005 0.00005 0.01 0.01 0.2 0.000015

0.000044 <0.00005 <0.00005 0.017 0.017 <0.05 0.000064
<0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00002
<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.2 0.000016
0.000047 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000028
<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000042
<0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000082
<0.00004 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000022
<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.000016
<0.00004 <0.00005 <0.00005 0.01 0.011 <0.1 0.0002
<0.00002 <0.00005 <0.00005 0.01 0.011 <0.25 0.00015

<0.00002 <0.00005 <0.00005 0.019 0.021 <0.1 0.000027

0.0001 0.00005 0.00005 0.01 0.01 0.057 0.000014

<0.00002 <0.00005 <0.00005 0.033 0.035 0.099 0.000012
<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.09 0.000016
<0.00002 <0.00005 <0.00005 0.012 0.013 <0.09 0.000026
<0.00002 <0.00005 <0.00005 0.011 0.011 0.29 0.000012
0.000072 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.000011
<0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000063
<0.00002 <0.00005 <0.00005 <0.01 <0.01 0.05 0.000017
<0.00002 <0.00005 <0.00005 0.013 0.014 0.053 0.00016
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

CADMIUM-T-mg/l CALCIUM-T-mg/l
CARBON, 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l

COBALT-D-mg/l

0.0000099 38 1.9 1.0 0.00012 0.00026 0.0001
0.0000085 56 0.55 1.0 0.00012 0.00018 0.0001
0.000017 49 1.1 1.2 0.0002 0.00075 0.0001

0.0000074 52 0.68 1.1 0.00022 0.0003 0.0001
0.000012 38 1.7 0.1 0.00013 0.0002 <0.0001

0.0000092 47 1.2 0.19 0.00011 0.0002 <0.0001
0.00002 48 1.1 0.57 0.00019 0.00049 <0.0001

0.0000077 48 0.64 0.37 0.00024 0.00026 <0.0001
0.0000086 41 1.2 1.1 0.00018 0.00019 <0.0001
0.000025 31 2.5 <0.5 0.0001 0.00058 <0.0001

0.0000098 51 0.71 <0.5 0.0001 0.00018 <0.0001
0.00012 53 1.8 0.45 0.00017 0.0019 <0.0001

0.0000075 43 0.63 <0.5 0.00025 0.00028 <0.0001

0.000081 60 1.3 1.4 0.00028 0.00091 0.00034
0.00013 46 2.0 3.2 0.00018 0.0012 0.0001
0.000045 81 1.5 5.6 0.00014 0.00027 0.0001
0.000042 75 1.5 1.1 0.0001 0.00018 0.0001
0.000033 53 1.1 1.3 0.00024 0.00069 0.0001
0.000028 81 1.4 1.6 0.00012 0.00024 0.0001
0.00013 58 1.2 1.5 0.00012 0.00032 0.0001
0.00024 125 0.67 3.8 0.00014 0.00017 0.0001
0.000036 55 2.1 3.5 0.00012 0.00029 <0.0001
0.00017 62 2.1 0.72 0.00015 0.00096 0.0018
0.000057 59 2.4 0.5 0.00012 0.00061 <0.0001
0.00016 38 2.9 2.0 0.00013 0.0016 <0.0001
0.00011 68 2.0 0.5 <0.0001 0.00059 <0.0001
0.000088 68 2.1 0.84 0.0001 0.00078 <0.0001
0.00023 59 1.8 2.0 0.00011 0.00023 0.0001

0.0000068 52 0.54 0.45 0.00023 0.0003 <0.0001

0.000058 141 0.78 2.4 0.00012 0.00016 0.0001
0.000019 107 0.66 2.0 0.00012 0.00017 0.0001
0.000045 75 1.5 0.51 0.00011 0.00024 <0.0001

0.0000063 58 0.58 1.2 0.00023 0.0003 0.0001
0.000019 107 1.2 3.4 0.00016 0.00026 0.00051
0.000022 93 1.3 1.9 0.00014 0.00028 0.0001
0.0001 68 1.5 1.2 0.00017 0.0006 0.0021

0.000031 71 1.3 0.74 0.00012 0.00024 <0.0001
0.00002 82 1.2 1.2 0.00015 0.00018 <0.0001
0.000082 40 2.3 1.7 0.00013 0.00073 <0.0001
0.000051 106 1.0 1.4 <0.0001 0.00015 <0.0001
0.000029 53 1.1 0.67 0.00022 0.00067 <0.0001
0.000032 79 1.4 0.96 0.00011 0.00022 <0.0001
0.00002 100 0.84 1.6 0.00012 0.00016 <0.0001
0.00022 75 1.3 3.2 0.00015 0.00019 0.000092
0.00016 95 0.8 6.5 0.00012 0.00021 <0.0001

0.000035 85 1.6 2.0 0.00016 0.00033 0.00076

0.00002 47 1.1 1.3 0.00014 0.00023 0.0001

0.000014 121 1.1 4.4 0.00012 0.00019 0.0011
0.000019 84 1.1 1.1 0.00013 0.00019 <0.0001
0.000035 81 0.93 7.1 0.00011 0.00015 <0.0001
0.000056 151 0.97 <2.5 <0.0001 0.00018 <0.0001
0.00014 56 1.8 0.55 0.00021 0.0023 <0.0001
0.000007 47 0.68 <0.5 0.00022 0.00029 <0.0001
0.00002 106 1.1 1.3 0.00012 0.00015 <0.0001
0.00017 114 0.87 6.7 0.00011 0.00019 <0.0001
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

COBALT-T-mg/l
CONDUCTIVITY, 

LAB-N-us/cm
COPPER-D-mg/l COPPER-T-mg/l FLUORIDE-D-mg/l

Hardness, Total 
or Dissolved 

CaCO3-N-mg/l
IRON-D-mg/l

0.0001 239 0.0005 0.0005 0.15 132 0.01
0.0001 356 0.0005 0.0005 0.15 193 0.01
0.0001 297 0.0005 0.00052 0.16 162 0.01
0.0001 314 0.0005 0.0005 0.16 173 0.01

<0.0001 243 <0.0005 <0.0005 0.16 133 <0.01
<0.0001 319 <0.0005 <0.0005 0.16 171 <0.01
0.0001 287 <0.0005 <0.0005 0.16 162 <0.01

<0.0001 297 <0.0005 <0.0005 0.17 163 <0.01
<0.0001 275 <0.0005 <0.0005 0.093 144 <0.01
0.00014 218 0.00025 0.0006 0.11 112 <0.01
<0.0001 334 <0.0005 <0.0005 0.11 184 <0.01
0.00047 276 <0.00044 0.0013 0.14 155 <0.01
<0.0001 280 <0.0005 <0.0005 0.13 155 <0.01

0.00082 466 0.0005 0.0011 0.097 245 0.022
0.00048 321 0.00061 0.0014 0.12 170 0.01
0.00011 588 0.0005 0.00056 0.15 320 0.013
0.0001 580 0.0005 0.0005 0.2 315 0.01

0.00014 323 0.0005 0.0007 0.15 177 0.01
0.0001 595 0.0005 0.0005 0.17 335 0.01

0.00012 436 0.0005 0.00056 0.15 232 0.01
0.0001 901 0.0005 0.0005 0.22 497 0.01

0.00011 410 <0.0005 0.00054 0.13 211 0.014
0.0029 517 0.00023 0.0011 0.085 252 0.01

0.00018 458 <0.0005 0.00082 0.16 260 <0.01
0.00069 277 <0.0005 0.0018 0.11 142 0.024
0.00027 540 0.00025 0.00087 0.16 279 <0.01
0.00029 506 <0.00044 0.00097 0.16 281 <0.01
0.00012 489 0.00033 0.00057 0.18 248 <0.01

<0.0001 324 <0.0005 0.00051 0.16 178 <0.01

0.0001 1100 0.0005 0.0005 0.18 650 0.01
0.0001 783 0.0005 0.0005 0.16 445 0.01
0.0001 569 <0.0005 0.00051 0.21 311 <0.01

0.0001 357 0.0005 0.00052 0.16 195 0.01
0.0006 821 0.0005 0.00059 0.11 456 0.01
0.0001 750 0.0005 0.00053 0.2 434 0.01
0.0029 537 <0.0005 0.0007 0.1 282 <0.01

<0.0001 545 <0.0005 <0.0005 0.19 311 <0.01
<0.0001 661 <0.0005 <0.0005 0.21 381 <0.01
0.00031 286 0.00051 0.00098 0.12 152 0.012
<0.0001 850 <0.0005 <0.0005 0.21 478 <0.01
0.00014 327 <0.0005 0.00055 0.16 180 <0.01
<0.0001 598 <0.0005 <0.0005 0.18 332 <0.01
<0.0001 758 <0.0005 <0.0005 0.17 431 <0.01
0.000095 562 0.00044 0.00051 0.23 304 <0.01
<0.0001 742 <0.0005 <0.0005 0.25 395 <0.01

0.00099 669 <0.0005 <0.0005 0.11 358 <0.01

0.0001 364 0.0005 0.00051 0.13 206 0.01

0.0012 919 <0.0005 <0.0005 0.09 532 <0.01
<0.0001 698 <0.0005 <0.0005 0.22 399 <0.01
<0.0001 588 <0.0005 <0.0005 0.14 314 <0.01
0.00011 1174 <0.0005 <0.0005 0.11 745 0.01
0.00058 302 <0.00044 0.0016 0.14 168 <0.01
<0.0001 300 <0.0005 <0.0005 0.13 167 <0.01
<0.0001 826 <0.0005 <0.0005 0.13 497 <0.01
<0.0001 853 <0.0005 <0.0005 0.18 494 <0.01
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l LITHIUM-D-mg/l LITHIUM-T-mg/l
MAGNESIUM-T-

mg/l
MANGANESE-D-

mg/l

0.04 0.00005 0.00005 0.0012 0.0012 9.4 0.00067
0.01 0.00005 0.00005 0.0014 0.0013 14 0.00016

0.093 0.00005 0.000072 0.0016 0.0017 11 0.0029
0.022 0.00005 0.00005 0.0016 0.0016 11 0.0023
0.043 <0.00005 0.000053 0.0012 0.0013 10.0 0.00032
0.019 <0.00005 <0.00005 0.0013 0.0016 12 0.00017
0.17 <0.00005 0.00011 0.0016 0.0017 11 0.0014

0.012 <0.00005 <0.00005 0.0019 0.0018 11 0.0011
<0.01 <0.00005 <0.00005 0.0046 0.0047 11 0.00013

0.2 <0.00005 0.00014 0.001 0.0012 8.6 0.00054
<0.01 <0.00005 <0.00005 0.0017 0.0017 14 0.00012

1.1 <0.00005 0.00069 0.0013 0.0026 12 0.0014
0.011 <0.00005 <0.00005 0.0019 0.0017 11 0.00044

0.74 0.00009 0.0005 0.0063 0.0068 24 0.0029
0.82 0.00005 0.00067 0.0066 0.007 14 0.00073

0.083 0.00005 0.000077 0.016 0.015 29 0.0013
0.066 0.00005 0.000076 0.02 0.02 31 0.0031
0.26 0.000051 0.00018 0.0021 0.0023 12 0.00054

0.071 0.00005 0.000071 0.015 0.015 32 0.001
0.048 0.00005 0.000081 0.014 0.012 22 0.00015
0.01 0.00005 0.00005 0.036 0.036 52 0.00037

0.081 <0.00005 0.000078 0.0092 0.0092 19 0.00062
0.83 <0.00005 0.0005 0.009 0.0095 26 0.011
0.4 <0.00005 0.00023 0.0046 0.0047 26 0.0013
1.2 <0.00005 0.0008 0.005 0.0055 13 0.0018
0.39 <0.00005 0.00028 0.019 0.019 28 0.0023
0.51 <0.00005 0.00038 0.013 0.013 28 0.0013

0.043 <0.00005 0.000055 0.021 0.02 24 0.00054

0.018 <0.00005 <0.00005 0.0026 0.0027 12 0.00035

0.021 0.00005 0.00005 0.04 0.041 74 0.0076
0.011 0.00005 0.00005 0.016 0.016 45 0.0012
0.09 <0.00005 0.000078 0.018 0.019 31 0.0022

0.015 0.00005 0.00005 0.0019 0.0019 13 0.00057
0.053 0.00005 0.000063 0.012 0.012 46 0.0039
0.028 0.00005 0.00005 0.0071 0.0072 49 0.0019
0.4 <0.00005 0.00024 0.009 0.0093 26 0.011

0.072 <0.00005 0.000063 0.006 0.0061 33 0.00046
0.036 <0.00005 <0.00005 0.0075 0.0075 43 0.0015
0.43 <0.00005 0.00033 0.0057 0.0058 12 0.00039

0.034 <0.00005 <0.00005 0.032 0.033 50 0.0068
0.28 <0.00005 0.00016 0.0021 0.0024 12 0.00095

0.086 <0.00005 0.000072 0.014 0.014 33 0.00088
0.018 <0.00005 <0.00005 0.017 0.018 46 0.00096
0.02 <0.000045 <0.000045 0.025 0.026 29 0.0025

0.029 <0.00005 0.000052 0.033 0.032 39 0.0018

0.077 <0.00005 0.000066 0.011 0.011 37 0.0073

0.058 0.00005 0.00007 0.0042 0.0042 22 0.00064

0.012 <0.00005 <0.00005 0.018 0.019 59 0.0043
0.011 <0.00005 <0.00005 0.007 0.0074 47 0.0025
0.016 <0.00005 <0.00005 0.015 0.016 31 0.00073
0.049 <0.00005 0.000057 0.041 0.04 94 0.0075
1.3 <0.00005 0.0049 0.0024 0.0038 14 0.0011

<0.01 <0.00005 0.000055 0.0027 0.0026 12 0.00034
0.013 <0.00005 <0.00005 0.017 0.017 57 0.0013
<0.01 <0.00005 <0.00005 0.041 0.041 51 0.00059
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

MANGANESE-T-
mg/l

MERCURY-D-mg/l MERCURY-T-mg/l
MOLYBDENUM-D-

mg/l
MOLYBDENUM-T-

mg/l
NICKEL-D-mg/l NICKEL-T-mg/l

0.0022 0.000005 0.000005 0.00055 0.00059 0.0005 0.0005
0.00031 0.000005 0.000005 0.00061 0.00059 0.0005 0.0005
0.0074 0.0000055 0.000005 0.00095 0.00096 0.0005 0.00051
0.0035 0.000005 0.000005 0.001 0.001 0.0005 0.0005
0.0016 <0.000005 0.00000095 0.00063 0.00065 <0.0005 <0.0005

0.00056 <0.000005 0.00000058 0.00057 0.00058 <0.0005 <0.0005
0.013 <0.000005 0.00000073 0.00095 0.00095 <0.0005 0.00053
0.0019 <0.000005 <0.000001625 0.00098 0.001 <0.0005 <0.0005

0.00026 <0.000005 0.00000053 0.00085 0.00088 <0.0005 <0.0005
0.0087 <0.000005 0.0000022 0.0005 0.00054 <0.0005 0.00064

0.00047 <0.000005 <0.0000005 0.00057 0.00059 <0.0005 <0.0005
0.069 <0.000005 0.0000043 0.00085 0.00097 <0.0005 0.0022
0.0015 <0.000005 <0.0000005 0.0011 0.001 <0.0005 <0.0005

0.025 0.000006 0.0000076 0.00078 0.00095 0.0062 0.008
0.024 0.000005 0.000005 0.00078 0.00087 0.0012 0.0029
0.003 <0.0000005 <0.0000005 0.0016 0.0016 0.0029 0.0031
0.0083 0.000005 0.000005 0.0013 0.0013 0.0021 0.0023
0.014 0.000005 0.000005 0.00096 0.00094 0.0005 0.00069
0.0045 0.000005 0.000005 0.001 0.001 0.0018 0.002
0.0023 0.000005 0.000005 0.00095 0.00096 0.0029 0.0032
0.0005 0.000005 0.000005 0.0018 0.0019 0.0066 0.0069
0.0026 0.000001 0.0000015 0.00079 0.00083 0.0013 0.0016
0.039 <0.000005 0.0000022 0.00088 0.001 0.013 0.016
0.0089 0.00000082 0.0000025 0.00062 0.00066 0.00076 0.0014
0.033 0.0000016 0.0000061 0.00061 0.00067 0.0013 0.0037
0.023 <0.000005 0.0000028 0.0011 0.0012 0.0025 0.0037
0.022 <0.000005 <0.000008 0.001 0.0011 0.0018 0.0032
0.0034 <0.000005 0.0000011 0.0012 0.0012 0.0048 0.0048

0.0016 <0.000005 <0.000001625 0.001 0.001 <0.0005 0.00059

0.0089 0.000005 0.000005 0.0015 0.0015 0.007 0.0072
0.0016 0.000005 0.000005 0.00094 0.00098 0.0015 0.0015
0.0076 <0.000005 0.00000091 0.0011 0.0011 0.0019 0.0024

0.0014 0.000005 0.000005 0.0010 0.001 0.0005 0.0005
0.0065 0.000005 0.0000051 0.0011 0.0011 0.0087 0.009
0.0024 <0.0000005 <0.0000005 0.0010 0.001 0.00076 0.00079
0.025 <0.000005 0.000001 0.00087 0.00088 0.015 0.017
0.0027 0.00000054 0.00000067 0.00076 0.00078 0.00086 0.001
0.0025 <0.0000005 0.00000062 0.00091 0.00093 0.00075 0.00082
0.012 0.0000013 0.0000024 0.00073 0.00074 0.0017 0.0026
0.0087 <0.000005 <0.0000005 0.0013 0.0013 0.0049 0.0052
0.017 <0.000005 0.0000012 0.00096 0.00094 <0.0005 0.00059
0.0043 <0.000005 0.0000011 0.00099 0.00099 0.0016 0.0017
0.0017 <0.000005 <0.000001625 0.0011 0.0011 0.0024 0.0025
0.0037 <0.000005 0.00000056 0.0014 0.0014 0.0046 0.0049
0.0033 <0.000005 0.00000054 0.0016 0.0016 0.0044 0.0045

0.011 <0.000005 0.00000078 0.00089 0.00093 0.0098 0.011

0.0021 0.000005 0.000005 0.00051 0.00052 0.00073 0.00085

0.0054 <0.000005 <0.0000005 0.0013 0.0014 0.016 0.017
0.0044 0.0000015 0.0000013 0.00089 0.00089 0.00058 0.00067
0.0017 0.0000031 0.0000032 0.00078 0.0008 0.00052 0.00062
0.013 <0.000005 <0.0000005 0.0013 0.0014 0.0086 0.0092
0.081 <0.000005 0.0000053 0.00094 0.0011 <0.0005 0.0027

0.00097 <0.000005 <0.0000005 0.001 0.0011 <0.0005 <0.0005
0.002 <0.000005 0.0000011 0.0011 0.0011 0.0026 0.0028
0.0013 <0.000005 0.0000005 0.0016 0.0017 0.0056 0.0058
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

NITRATE 
NITROGEN (NO3), 

AS N-N-mg/l

NITRITE 
NITROGEN (NO2), 

AS N-N-mg/l

NITROGEN, 
AMMONIA (AS N)-

N-mg/l

ORTHO-
PHOSPHATE-N-

mg/l

pH, LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-T-
mg/l

0.038 0.001 0.005 0.0035 8.3 0.0077 0.36
0.074 0.001 0.005 0.0015 8.4 0.0024 0.39
0.082 0.001 0.0068 0.0011 8.3 0.009 0.37
0.081 0.001 0.005 0.0012 8.3 0.003 0.36
0.018 <0.001 <0.005 0.0025 8.3 0.0047 0.34
0.097 <0.001 <0.005 0.0024 8.3 0.0045 0.37
0.089 <0.001 <0.005 0.0011 8.3 0.013 0.41
0.075 <0.001 0.0056 0.0012 8.3 0.0023 0.37
0.068 0.0018 0.007 0.0035 8.2 0.0033 0.5
0.07 0.0019 0.0056 0.0061 8.3 0.023 0.42

0.031 0.001 0.0052 0.0015 8.4 0.0028 0.39
0.11 <0.001 0.005 0.0019 8.4 0.1 0.67
0.05 <0.001 0.0069 <0.001 8.4 0.0017 0.36

1.1 0.0047 0.0064 0.0016 8.3 0.052 1.0
1.1 0.0013 0.006 0.0029 8.3 0.081 0.82
3.8 0.0023 0.0054 0.0052 8.2 0.0088 1.1
7.9 0.0052 0.012 0.0013 8.4 0.0097 1.2
0.26 0.001 0.0052 0.001 8.4 0.025 0.44
7.8 0.0034 0.0053 0.001 8.4 0.0084 1.1
4.8 0.0015 0.005 0.0014 8.0 0.0088 0.68
15 0.005 0.005 0.001 8.3 0.002 1.5
1.8 0.0011 <0.005 0.0065 8.2 0.011 0.79
2.0 0.0064 0.03 0.0034 8.3 0.066 1.3
0.56 <0.001 <0.005 0.0067 8.3 0.023 0.85
0.76 0.0011 0.0058 0.015 8.1 0.11 0.92
8.7 0.0031 0.0076 0.0025 8.3 0.048 1.3
5.8 0.0024 0.0063 0.0033 8.4 0.037 1.1
5.6 0.0011 0.0056 0.0014 8.3 0.0058 0.94

0.29 <0.001 <0.005 0.0012 8.2 0.003 0.41

16 0.0053 0.005 0.001 8.3 0.002 2.0
10 0.005 0.005 0.0011 8.4 0.0022 1.2
8.4 0.0027 0.0059 0.0017 8.3 0.0094 1.1

0.49 0.001 0.005 0.0012 8.3 0.0035 0.4
2.4 0.034 0.016 0.0012 8.4 0.0081 1.4
1.2 0.004 0.005 0.0057 8.4 0.0069 0.97
2.0 0.0088 0.024 0.0023 8.3 0.02 1.1
0.76 <0.001 <0.005 0.0048 8.4 0.0084 0.85
1.0 <0.004 <0.005 0.0045 8.4 0.0064 0.93
1.0 0.0012 <0.005 0.011 8.2 0.042 0.68
12 <0.005 <0.005 <0.001 8.3 0.0031 1.6

0.31 <0.001 <0.005 0.0011 8.3 0.021 0.47
7.6 0.0027 0.005 0.0013 8.4 0.0096 1.1
9.5 <0.005 0.0054 0.0011 8.3 0.011 1.3
6.3 0.002 <0.005 0.001 8.3 0.0027 1.0
9.9 <0.005 <0.005 0.0015 8.3 0.0049 1.2

2.2 0.008 0.0057 0.0013 8.3 0.0053 1.3

0.56 0.0011 0.0064 0.003 7.7 0.0082 0.56

3.9 0.014 0.02 <0.001 8.3 0.0029 1.9
0.94 0.002 0.0088 0.0043 8.4 0.0063 0.88
2.8 0.0019 0.0091 0.0014 8.2 0.0029 1.0
15 0.0067 0.0063 <0.001 8.2 0.0022 2.2

0.38 <0.001 0.0052 0.0018 8.4 0.13 0.79
0.25 0.0013 0.0085 <0.001 8.4 0.002 0.4
10 0.0056 0.0068 <0.001 8.4 0.0019 1.3
11 0.0015 0.008 0.0011 8.3 0.0024 1.5
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

SELENIUM-D-
mg/l

SELENIUM-T-mg/l SILVER-D-mg/l SILVER-T-mg/l SODIUM-T-mg/l
STRONTIUM-D-

mg/l
STRONTIUM-T-

mg/l

0.00046 0.0005 0.00001 0.00001 0.58 0.064 0.066
0.00065 0.00067 0.00001 0.00001 0.68 0.092 0.091
0.00075 0.00079 0.00001 0.00001 0.74 0.2 0.21
0.00079 0.00084 0.00001 0.00001 0.67 0.21 0.22
0.00051 0.00055 <0.00001 <0.00001 0.63 0.065 0.067
0.00066 0.00066 <0.00001 <0.00001 0.68 0.089 0.089
0.00075 0.00077 <0.00001 <0.00001 0.72 0.2 0.21
0.00085 0.00089 <0.00001 <0.00001 0.69 0.23 0.24
0.0002 0.00022 <0.00001 <0.00001 3.0 0.16 0.16

0.00056 0.00049 <0.00001 <0.00001 0.53 0.061 0.06
0.00059 0.00061 <0.00001 <0.00001 0.69 0.099 0.099
0.00072 0.00077 <0.00001 0.00002 0.69 0.19 0.21
0.00084 0.00081 <0.00001 <0.00001 0.7 0.21 0.2

0.004 0.004 0.000018 0.00002 4.1 0.16 0.17
0.0064 0.0063 0.00001 0.000025 2.2 0.1 0.1
0.016 0.016 0.00001 0.00001 3.9 0.19 0.19
0.033 0.032 0.00001 0.00001 1.2 0.1 0.11
0.0015 0.0015 0.00001 0.000011 0.94 0.2 0.2
0.031 0.032 0.00001 0.00001 1.6 0.11 0.12
0.022 0.022 0.00001 0.00001 2.4 0.11 0.11
0.05 0.054 0.00001 0.00001 7.2 0.22 0.22

0.0077 0.0081 <0.00001 <0.00001 3.0 0.13 0.13
0.0063 0.0057 <0.00001 0.00001 6.2 0.2 0.21
0.022 0.022 <0.00001 0.000011 1.1 0.087 0.086
0.0042 0.0043 <0.00001 0.000026 2.0 0.09 0.093
0.035 0.031 <0.00001 0.000012 1.1 0.096 0.097
0.026 0.025 <0.00001 0.000015 1.4 0.10 0.1
0.022 0.02 <0.00001 <0.00001 3.0 0.12 0.12

0.0014 0.0014 <0.00001 <0.00001 0.88 0.23 0.24

0.091 0.091 0.00001 0.00001 2.1 0.17 0.17
0.042 0.042 0.00001 0.00001 2.1 0.15 0.15
0.03 0.031 <0.00001 <0.00001 1.1 0.099 0.1

0.0016 0.0016 0.00001 0.00001 0.93 0.22 0.23
0.0052 0.0052 0.00001 0.00001 9.5 0.29 0.29
0.036 0.037 0.00001 0.00001 1.9 0.13 0.14
0.0046 0.0045 <0.00001 <0.00001 6.0 0.2 0.19
0.03 0.03 <0.00001 <0.00001 1.3 0.096 0.099

0.033 0.032 <0.00001 <0.00001 1.7 0.13 0.13
0.0042 0.0041 <0.00001 0.000015 1.8 0.091 0.092
0.059 0.058 <0.00001 <0.00001 1.6 0.15 0.15
0.0016 0.0016 <0.00001 <0.00001 0.89 0.21 0.2
0.029 0.03 <0.00001 <0.00001 1.5 0.11 0.11
0.043 0.042 <0.00001 <0.00001 2.1 0.14 0.15
0.021 0.021 <0.00001 <0.00001 3.9 0.13 0.14
0.028 0.028 <0.00001 <0.00001 5.3 0.19 0.19

0.0057 0.0058 <0.00001 <0.00001 7.7 0.23 0.24

0.019 0.019 0.00001 0.00001 0.86 0.064 0.064

0.0084 0.0079 <0.00001 <0.00001 14 0.41 0.41
0.04 0.04 <0.00001 0.000011 1.6 0.13 0.13

0.018 0.018 <0.00001 <0.00001 5.0 0.2 0.19
0.14 0.13 <0.00001 <0.00001 2.0 0.18 0.18

0.0018 0.0018 <0.00001 0.000022 0.9 0.19 0.21
0.0012 0.0012 <0.00001 <0.00001 0.85 0.21 0.21
0.065 0.063 <0.00001 <0.00001 2.2 0.16 0.16
0.054 0.051 <0.00001 <0.00001 6.7 0.21 0.21
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

SULFATE (AS 
SO4)-D-mg/l

THALLIUM-D-mg/l THALLIUM-T-mg/l TIN-D-mg/l TIN-T-mg/l TITANIUM-D-mg/l TITANIUM-T-mg/l

14 0.00001 0.00001 0.0001 0.0001 0.01 0.01
47 0.00001 0.00001 0.0001 0.0001 0.01 0.01
17 0.00001 0.00001 0.0001 0.0001 0.01 0.01
22 0.00001 0.00001 0.0001 0.0001 0.01 0.01
15 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
38 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
17 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 0.01
23 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
28 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
10 <0.00001 0.000012 <0.0001 <0.0001 <0.01 <0.01
46 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
14 <0.00001 0.000035 <0.0001 <0.0001 <0.01 0.01
19 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01

107 0.000018 0.000037 0.0001 0.00013 0.01 0.016
49 0.000011 0.000036 0.0001 0.0001 0.01 0.017

129 0.00001 0.000011 0.0001 0.0001 0.01 0.01
125 0.00001 0.00001 0.0001 0.0001 0.01 0.01
23 0.00001 0.000014 0.0001 0.0001 0.01 0.01

134 0.00001 0.00001 0.0001 0.0001 0.01 0.01
90 0.000011 0.000012 0.0001 0.0001 0.01 0.01

248 0.00001 0.00001 0.0001 0.0001 0.01 0.01
79 <0.00001 0.000012 <0.0001 <0.0001 <0.01 <0.01

135 0.000013 0.000035 <0.0001 0.00012 <0.01 <0.01
85 <0.00001 0.00002 <0.0001 <0.0001 <0.01 <0.01
40 <0.00001 0.000044 <0.0001 <0.0001 <0.01 0.015

111 0.00001 0.000017 <0.0001 <0.0001 <0.01 <0.01
99 <0.00001 0.000018 <0.0001 <0.0001 <0.01 <0.01
98 <0.00001 0.00001 <0.0001 <0.0001 <0.01 <0.01

32 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01

364 0.00001 0.00001 0.0001 0.0001 0.011 0.011
202 0.00001 0.00001 0.0001 0.0001 0.01 0.011
119 <0.00001 0.000011 <0.0001 <0.0001 0.011 0.011

39 0.00001 0.00001 0.0001 0.0001 0.01 0.01
252 0.000011 0.000012 0.0001 0.0001 0.011 0.012
217 0.00001 0.00001 0.0001 0.0001 0.01 0.011
134 0.000012 0.000022 <0.0001 <0.0001 0.012 0.017
120 <0.00001 0.000012 <0.0001 <0.0001 0.011 0.012
182 <0.00001 0.00001 <0.0001 <0.0001 <0.01 <0.01
44 <0.00001 0.000022 <0.0001 <0.0001 <0.01 0.014

253 0.000011 <0.00001 <0.0001 <0.0001 <0.01 <0.01
29 <0.00001 0.000012 <0.0001 <0.0001 <0.01 0.011

128 <0.00001 <0.00001 <0.0001 <0.0001 0.011 0.011
212 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
120 0.00001 0.00001 <0.0000875 <0.0000875 0.008 0.0083
194 0.00001 0.000012 <0.0001 <0.0001 <0.01 <0.01

195 0.000011 0.000015 <0.0001 <0.0001 <0.01 <0.01

82 0.00001 0.000012 0.0001 0.0001 0.01 0.01

334 0.000014 0.000015 <0.0001 <0.0001 <0.01 <0.01
203 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
136 <0.00001 <0.00001 <0.0001 0.00011 <0.01 <0.01
515 0.000011 0.000012 <0.0001 <0.0001 <0.01 <0.01
23 <0.00001 0.000043 <0.0001 <0.0001 <0.01 0.011
24 <0.00001 <0.00001 <0.0001 0.00011 <0.01 <0.01

267 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
257 0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS, LAB-N-
mg/l

TURBIDITY, LAB-
N-ntu

URANIUM-D-mg/l URANIUM-T-mg/l

143 0.092 2.0 1.9 1.4 0.00031 0.00032
217 0.065 0.6 1.0 0.22 0.00045 0.00045
181 0.086 1.4 5.9 4.1 0.00077 0.00079
176 0.05 0.62 1.3 0.37 0.00074 0.00075
147 0.077 2.0 1.5 0.82 0.00032 0.00033
197 0.065 1.3 <1 0.69 0.00043 0.00045
180 0.075 1.6 10 2.8 0.00075 0.00077
181 0.055 0.67 <1 0.36 0.00077 0.00078
171 0.11 1.2 1.3 0.48 0.00022 0.00023
131 0.096 2.9 10 6.0 0.00027 0.0003
235 0.075 0.8 1.0 0.37 0.00052 0.00049
166 0.23 4.1 79 42 0.00069 0.00083
192 0.16 0.66 1.5 0.73 0.00077 0.00075

316 0.16 1.9 29 15 0.0011 0.0011
208 0.29 3.6 57 15 0.00062 0.00067
387 0.17 1.6 3.1 2.5 0.0014 0.0014
382 0.05 1.8 5.2 1.4 0.0016 0.0017
192 0.12 1.7 17 6.9 0.0008 0.00081
399 0.068 1.6 4.1 1.8 0.0016 0.0016
280 0.075 1.3 5.3 1.7 0.0016 0.0017
651 0.13 0.77 1.0 0.45 0.004 0.0042
261 0.17 2.4 3.6 2.9 0.00083 0.00084
348 0.21 2.6 37 23 0.0013 0.0013
290 0.19 3.4 13 12 0.0014 0.0014
178 0.27 5.1 66 38 0.00049 0.00057
362 0.56 2.7 27 13 0.0015 0.0016
331 0.38 4.2 34 17 0.0015 0.0015
327 0.56 1.9 3.5 1.9 0.0017 0.0019

202 <0.05 0.69 1.7 0.55 0.00084 0.00084

836 0.1 0.88 1.1 0.37 0.0042 0.0043
545 0.11 0.7 1.0 0.27 0.002 0.0021
377 0.16 2.0 6.0 0.98 0.0017 0.0017

211 0.051 0.58 3.2 0.5 0.00082 0.00084
571 0.14 1.4 4.1 2.0 0.0024 0.0023
519 0.1 1.2 1.1 0.69 0.0027 0.0028
366 0.2 1.8 14 6.6 0.0014 0.0014
351 0.11 1.7 3.1 1.7 0.0019 0.002
478 0.11 1.4 1.4 1.2 0.0026 0.0026
173 0.18 3.0 23 8.2 0.00058 0.0006
626 0.073 1.4 1.4 1.2 0.0031 0.0032
189 0.12 1.6 16 3.4 0.00083 0.00082
394 0.17 1.8 4.4 1.4 0.0016 0.0016
553 0.21 1.8 2.2 0.79 0.0023 0.0023
362 0.17 1.5 1.1 0.55 0.0022 0.0023
525 0.11 0.89 1.3 1.1 0.0033 0.0033

482 0.13 1.9 4.2 2.2 0.0018 0.0019

241 0.11 1.3 2.2 1.3 0.0013 0.0013

748 0.38 0.99 2.8 1.3 0.003 0.0032
494 0.099 1.0 1.2 0.3 0.0027 0.0027
413 0.2 0.99 1.3 0.47 0.0011 0.0012
1058 0.38 0.98 1.3 0.63 0.0058 0.0057
184 0.29 4.4 104 55 0.00077 0.00093
202 0.066 0.72 1.3 0.55 0.00083 0.00081
672 0.36 1.3 8.3 9.3 0.0029 0.0029
677 0.41 0.94 1.0 0.44 0.0041 0.004
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

VANADIUM-D-
mg/l

VANADIUM-T-mg/l ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs
∑TU-
WQGs/Benc
hmarks

PCA Factor 
1 

(2015 to 
2017)

PCA Factor 
2 

(2015 to 
2017)

0.0005 0.0005 0.003 0.003 - - -6.9 -3.1
0.0005 0.0005 0.003 0.003 - - -3.7 -5.8
0.0005 0.00061 0.003 0.003 - - -4.4 -2.1
0.0005 0.0005 0.003 0.003 - - -3.4 -4.6

<0.0005 0.0005 <0.003 <0.003 - - -6.8 -4.0
<0.0005 0.0005 <0.003 <0.00375 - - -4.9 -4.6
<0.0005 0.00079 <0.003 <0.003 - - -4.7 -2.1
<0.0005 <0.0005 0.0034 0.0035 - - -3.4 -5.1
<0.0005 <0.0005 <0.003 <0.003 1.3 1.2 -3.9 -3.9
<0.0005 0.00083 0.001 0.0031 2.4 2.2 -8.5 -0.43
<0.0005 <0.0005 <0.003 <0.003 1.5 1.2 -3.7 -5.7
<0.0005 0.0033 <0.0026 0.0094 6.0 5.6 -6.6 5.4
<0.0005 <0.0005 <0.003 <0.003 1.7 1.3 -3.5 -5.1

0.0014 0.0023 0.0058 0.01 - - -2.1 14
0.0005 0.0029 0.003 0.0087 - - -4.5 7.3
0.0005 0.00071 0.003 0.003 - - 3.6 1.1
0.0005 0.00051 0.003 0.003 - - 2.8 -0.5
0.0005 0.0011 0.003 0.0038 - - -4.4 -0.017
0.0005 0.00054 0.003 0.003 - - 2.3 -1.1
0.0005 0.00056 0.0052 0.007 - - 0.23 -0.17
0.0005 0.0005 0.0085 0.0092 - - 8.9 -0.68

<0.0005 0.00076 <0.003 <0.003 - - -1.3 0.65
<0.0005 0.0016 0.0071 0.015 12 8.3 0.66 9.9
<0.0005 0.0014 <0.003 0.004 14 3.9 -2.9 2.5
<0.0005 0.0043 <0.003 0.010 9.1 6.9 -6.7 9.6
<0.0005 0.0013 0.0023 0.0062 22 5.7 0.74 4.1
<0.0005 0.0018 0.0027 0.0064 19 5.9 -0.26 4.6
<0.0005 <0.0005 0.011 0.011 15 4.2 2.7 0.79

<0.0005 <0.0005 <0.003 <0.003 - - -2.7 -4.9

0.0005 0.0005 0.003 0.003 - - 8.5 -0.84
0.0005 0.0005 0.003 0.003 - - 4.9 -3.0

<0.0005 0.00053 <0.003 0.0031 - - 2.1 -0.45

0.0005 0.0005 0.003 0.003 - - -2.5 -4.6
0.0005 0.00053 0.003 0.003 - - 5.6 2.6
0.0005 0.00052 0.003 0.003 - - 2.7 -1.9

<0.0005 0.00088 0.0059 0.011 - - 1.4 7.0
<0.0005 0.00057 <0.003 <0.003 - - -0.35 -1.2
<0.0005 <0.0005 <0.003 <0.003 - - 2.1 -2.1
<0.0005 0.0018 <0.003 0.0046 - - -5.1 4.6
<0.0005 <0.0005 <0.003 <0.0045 - - 6.3 -1.0
<0.0005 0.001 <0.003 0.0032 - - -4.2 -0.64
<0.0005 0.00053 <0.003 <0.003 - - 2.1 -1.0
<0.0005 <0.0005 <0.003 <0.003 - - 5.0 -1.7
<0.0005 <0.0005 0.0088 0.0097 - - 4.8 -1.1
<0.0005 0.00056 0.006 0.008 - - 6.7 -0.37

<0.0005 <0.0005 0.0032 0.004 - - 3.5 2.7

0.0005 0.00058 0.003 0.0031 - - -3.3 -1.8

<0.0005 <0.0005 <0.003 <0.003 11 6.5 8.5 2.9
<0.0005 <0.0005 <0.003 <0.003 22 4.1 2.3 -2.6
<0.0005 <0.0005 <0.003 <0.003 12 2.9 2.7 -2.0
<0.0005 0.00052 <0.003 0.0032 75 12 8.8 0.12
<0.0005 0.0039 <0.0026 0.011 8.2 7.2 -5.9 7.0
<0.0005 <0.0005 <0.003 0.0031 2.0 1.3 -2.7 -4.9
<0.0005 <0.0005 <0.003 <0.003 38 6.4 5.3 -1.3
<0.0005 <0.0005 0.0061 0.0081 33 6.4 8.1 -0.46
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Table D-4: Rainbow Trout Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2015 Q2 Reference (FR_UFR1)
2015 Q4 Reference (FR_UFR1)
2015 Q2 Reference (GH_ER2)
2015 Q4 Reference (GH_ER2)
2016 Q2 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (GH_ER2)
2016 Q4 Reference (GH_ER2)
2017 Q4 Reference (CM_MC1)
2017 Q2 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2015 Q2 CM_MC2
2015 Q2 EV_MC2
2015 Q4 EV_MC2
2015 Q2 FR_FRCP1
2015 Q2 GH_ERC
2015 Q2 GH_FR1
2015 Q2 LC_LCDSSLCC
2015 Q4 LC_LCDSSLCC
2016 Q4 EV_MC2
2017 Q2 CM_MC2
2017 Q2 EV_HC1
2017 Q2 EV_MC2
2017 Q2 FR_FRCP1
2017 Q2 GH_FR1
2017 Q2 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 GH_ERC

Tests categorized as possible or likely res
2015 Q4 FR_FRCP1
2015 Q4 GH_FR1
2016 Q2 FR_FRCP1

Tests categorized as possible or likely res
2015 Q4 GH_ERC
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

Tests categorized as possible or likely res
2016 Q4 CM_MC2

Tests categorized as possible or likely res
2015 Q2 EV_HC1

Tests categorized as possible or likely res
2017 Q4 CM_MC2
2017 Q4 EV_HC1
2017 Q4 EV_MC2
2017 Q4 FR_FRCP1
2017 Q2 GH_ERC
2017 Q4 GH_ERC
2017 Q4 GH_FR1
2017 Q4 LC_LCDSSLCC

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total c
calcium carbonate; TU = toxic unit; WQG = w
litre; ug/l = micrograms per litre; % = percent

Concentrations of parameters in 2017 tests c
the concentration is greater than the maximu
categorized as no adverse response. 

PCA Factor 
3 

(2015 to 
2017)

PCA Factor 
1 

(2017)

PCA Factor 
2 

(2017)

PCA Factor 
3 

(2017)

-0.057 - - -
-1.9 - - -
-1.4 - - -
-2.7 - - -
-0.12 - - -
-0.35 - - -
-0.78 - - -
-2.6 - - -
-2.4 -1.8 -5.6 -2.8
2.0 -6.9 -3.2 -0.25
-1.4 -1.7 -7.0 -0.18
2.1 -6.5 2.1 -0.5
-2.6 -1.4 -6.5 -1.5

-13 - - -
2.2 - - -
0.88 - - -
1.3 - - -

-0.45 - - -
0.99 - - -
1.1 - - -

-0.57 - - -
1.8 - - -
-1.0 -0.18 7.3 -5.9
3.5 -3.1 0.88 2.6
3.8 -7.8 6.0 0.74
4.2 0.1 3.4 2.4
4.0 -0.96 3.4 2.6
2.4 2.3 0.86 2.2

-2.2 - - -

0.047 - - -
-0.72 - - -
2.0 - - -

-2.6 - - -
-3.7 - - -
0.78 - - -
-2.0 - - -
1.7 - - -
1.2 - - -
2.8 - - -
1.3 - - -
-0.2 - - -
1.6 - - -
0.96 - - -
2.8 - - -
1.2 - - -

-1.9 - - -

0.89 - - -

-4.7 8.4 2.9 -6.0
0.77 2.5 -2.3 2.4
-0.71 3.3 -1.9 0.42
0.82 8.2 1.8 1.8
2.7 -6.2 3.7 -0.089
-3.0 -0.74 -6.2 -1.8
0.82 5.2 -0.55 2.1
0.52 7.4 0.93 1.8
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Table D-5: Fathead Minnow Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID
Reference or 

Test Site

Mean Survival 
(Control 

Normalized)

Mean Biomass 
(Control 

Normalized)

ALKALINITY, 
TOTAL (As 

CaCO3), lab 
measured.-N-

mg/l

ALUMINUM-
D-mg/l

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l

ANTIMONY-T-
mg/l

ARSENIC-D-
mg/l

ARSENIC-T-
mg/l

BARIUM-D-
mg/l

BARIUM-T-
mg/l

BERYLLIU
M-D-mg/l

Reference
2016 Q2 Reference (FR_UFR1) Reference 104 95 116 0.0056 0.059 < 0.0001 < 0.0001 0.0001 0.00012 0.042 0.044 < 0.000036
2016 Q3 Reference (FR_UFR1) Reference 96 100 156 < 0.003 0.0063 < 0.0001 < 0.0001 < 0.0001 0.00011 0.076 0.077 < 0.00002
2016 Q4 Reference (FR_UFR1) Reference 58 58 141 0.0073 0.038 < 0.0001 < 0.0001 < 0.0001 0.00012 0.063 0.063 < 0.00002
2017 Q3 Reference (CM_MC1) Reference 92 128 142 0.0029 0.012 < 0.0001 0.0001 0.00021 0.00022 0.052 0.052 < 0.00002
2017 Q4 Reference (CM_MC1) Reference 78 91 136 < 0.003 0.0067 < 0.0001 < 0.0001 0.00015 0.00018 0.051 0.051 < 0.00002
2017 Q1 Reference (FR_UFR1) Reference 100 91 139 0.0014 0.0076 < 0.0001 0.00013 < 0.0001 0.00011 0.074 0.082 < 0.00002
2017 Q2 Reference (FR_UFR1) Reference 98 111 116 0.026 0.13 < 0.0001 0.00011 0.00013 0.00018 0.046 0.046 < 0.00002
2017 Q3 Reference (FR_UFR1) Reference 98 130 147 0.0027 0.0057 < 0.0001 0.0001 < 0.0001 0.00012 0.075 0.073 < 0.00002
2017 Q4 Reference (FR_UFR1) Reference 98 98 144 < 0.003 0.0033 < 0.0001 < 0.0001 < 0.0001 0.00011 0.074 0.073 < 0.00002
2017 Q2 Reference (GH_ER2) Reference 98 105 150 0.0035 0.27 < 0.0001 < 0.0001 0.00012 0.00027 0.047 0.049 < 0.00002
2017 Q3 Reference (GH_ER2) Reference 83 130 140 0.0029 0.014 < 0.0001 0.00012 0.00011 0.00012 0.048 0.047 < 0.00002
2017 Q4 Reference (GH_ER2) Reference 96 85 147 < 0.003 0.0068 < 0.0001 < 0.0001 < 0.0001 0.00011 0.048 0.047 < 0.00002

Tests categorized as no adverse response
2016 Q2 CM_MC2 Test Site 107 100 144 0.0062 0.34 0.00015 0.00016 0.00017 0.00028 0.044 0.045 < 0.000036
2016 Q4 CM_MC2 Test Site 105 92 174 0.0065 0.1 0.00021 0.00022 0.00024 0.00028 0.053 0.056 < 0.000036
2016 Q2 FR_FRCP1 Test Site 104 86 155 < 0.003 0.064 0.00017 0.00022 < 0.0001 0.00013 0.058 0.059 < 0.000036
2016 Q3 FR_FRCP1 Test Site 92 111 201 < 0.003 0.015 0.00021 0.00024 < 0.0001 0.00011 0.077 0.077 < 0.00002
2016 Q4 FR_FRCP1 Test Site 87 95 197 0.0036 0.023 0.00019 0.0002 < 0.0001 0.00013 0.075 0.075 < 0.00002
2016 Q2 GH_FR1 Test Site 100 91 168 < 0.003 0.065 0.00016 0.00019 0.0001 0.00015 0.079 0.08 < 0.000036
2016 Q3 GH_FR1 Test Site 102 89 199 < 0.003 0.0072 0.00013 0.00015 0.0001 0.00013 0.11 0.11 < 0.00002
2016 Q4 GH_FR1 Test Site 89 92 194 < 0.003 0.01 0.00016 0.00022 0.0001 0.00014 0.10 0.099 < 0.00002
2017 Q1 CM_MC2 Test Site 113 103 196 0.0032 0.036 0.00031 0.00041 0.00015 0.0002 0.068 0.07 < 0.00002
2017 Q2 CM_MC2 Test Site 95 111 170 0.005 0.31 0.00023 0.00026 0.00017 0.00036 0.055 0.058 < 0.00002
2017 Q3 CM_MC2 Test Site 96 119 190 0.003 0.029 0.00031 0.00036 0.00019 0.00024 0.067 0.066 < 0.00002
2017 Q4 CM_MC2 Test Site 82 95 202 < 0.003 0.0081 0.00025 0.00028 0.00017 0.0002 0.079 0.077 < 0.00002
2017 Q1 FR_FRCP1 Test Site 81 72 250 0.0011 0.011 0.00026 0.00037 < 0.0001 0.00013 0.077 0.077 < 0.00002
2017 Q2 FR_FRCP1 Test Site 98 97 175 0.006 0.22 0.00019 0.00023 0.00012 0.00027 0.067 0.069 < 0.00002
2017 Q3 FR_FRCP1 Test Site 83 98 204 0.0026 0.0056 0.00024 0.00027 < 0.00012 0.00012 0.074 0.073 < 0.000024
2017 Q4 FR_FRCP1 Test Site 96 109 190 < 0.003 0.016 0.00024 0.00026 < 0.0001 0.00013 0.074 0.075 < 0.00002
2017 Q1 GH_FR1 Test Site 115 106 204 < 0.003 0.012 0.00012 0.00013 < 0.0001 0.00011 0.12 0.12 < 0.00002
2017 Q3 GH_FR1 Test Site 92 117 194 0.0027 0.0067 0.00016 0.00018 < 0.0001 0.00011 0.11 0.1 < 0.00002
2017 Q4 GH_FR1 Test Site 94 101 181 < 0.003 0.0055 0.00017 0.00019 0.0001 0.00012 0.11 0.11 < 0.00002

Tests categorized as possible or likely response for hatch
2016 Q3 CM_MC2 Test Site 73 89 200 0.0034 0.012 0.00026 0.00029 0.00025 0.00026 0.077 0.076 < 0.000036

Tests categorized as possible or likely response for survival and biomass
2017 Q2 GH_FR1 Test Site 64 84 175 0.0046 0.36 0.00018 0.00022 0.00013 0.00031 0.078 0.085 < 0.00002

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = 
calcium carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; 

Concentrations of parameters in 2017 tests categorized as possible or likely response are shaded if 
the concentration is greater than the maximum concentration measured in references or tests 
categorized as no adverse response. 
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Table D-5: Fathead Minnow Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q4 CM_MC2
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely response for hatch
2016 Q3 CM_MC2

Tests categorized as possible or likely response for survival and biomass
2017 Q2 GH_FR1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = 
calcium carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; 

Concentrations of parameters in 2017 tests categorized as possible or likely response are shaded if 
the concentration is greater than the maximum concentration measured in references or tests 
categorized as no adverse response. 

BERYLLIUM-
T-mg/l

BISMUTH-D-
mg/l

BISMUTH-T-
mg/l

BORON-D-
mg/l

BORON-T-
mg/l

BROMIDE-D-
mg/l

CADMIUM-D-
mg/l

CADMIUM-T-
mg/l

CALCIUM-T-
mg/l

CARBON, 
DISSOLVED 
ORGANIC-D-

mg/l

CHLORIDE-D-
mg/l

CHROMIUM-
D-mg/l

CHROMIUM-
T-mg/l

COBALT-D-
mg/l

< 0.000036 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.000006 0.000012 39 1.7 0.1 0.00012 0.00021 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000079 0.00001 51 0.8 0.14 0.0001 0.00016 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000063 0.0000089 48 1.1 0.19 0.00011 0.00018 < 0.0001
< 0.00002 < 0.00005 < 0.00005 0.016 0.015 < 0.05 0.0000099 0.000012 40 1.4 < 0.5 0.00012 0.00025 < 0.0001
< 0.00002 < 0.00005 < 0.00005 0.013 0.014 < 0.09 0.0000077 0.0000086 41 1.2 1.1 0.00018 0.00019 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000084 0.000011 50 0.68 < 0.5 0.0001 0.00014 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.000011 0.000022 32 2.9 < 0.5 0.00012 0.00049 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000083 0.000012 50 1.3 0.27 0.0001 0.0002 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 0.052 0.0000068 0.0000098 51 0.71 < 0.5 0.0001 0.00018 < 0.0001
0.000028 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000078 0.000043 50 1.3 0.4 0.0002 0.00082 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000068 0.0000085 45 0.83 0.35 0.00021 0.00024 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.0000052 0.0000075 43 0.63 < 0.5 0.00025 0.00028 < 0.0001

0.000039 < 0.00005 < 0.00005 0.016 0.017 < 0.05 0.000059 0.000096 68 1.4 1.3 0.00018 0.00058 0.002
< 0.000036 < 0.00009 < 0.00009 0.025 0.026 < 0.09 0.000029 0.000037 83 1.6 1.8 0.00023 0.00037 0.0011
< 0.000036 < 0.00005 0.000051 < 0.01 < 0.01 < 0.05 0.000027 0.000044 76 1.5 0.51 0.0001 0.00023 < 0.0001
< 0.00002 < 0.00005 < 0.00005 0.011 0.011 < 0.25 0.00002 0.000051 113 0.94 1.7 < 0.0001 0.00013 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25 0.000044 0.000052 110 1.0 1.4 < 0.0001 0.00015 < 0.0001
< 0.000036 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.05 0.00002 0.000033 80 1.4 0.98 0.00012 0.00023 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 0.01 < 0.25 0.000015 0.000018 95 0.85 1.6 0.00011 0.00017 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25 0.000016 0.000019 100 0.85 1.6 0.00011 0.00015 < 0.0001
< 0.00002 < 0.00005 < 0.00005 0.03 0.031 < 0.17 0.000037 0.000044 120 1.0 3.5 0.00014 0.00027 0.0039
0.00003 < 0.00005 < 0.00005 0.023 0.025 < 0.05 0.000071 0.00012 82 1.9 1.6 0.00013 0.00062 0.0029

< 0.00002 < 0.00005 < 0.00005 0.032 0.033 < 0.09 0.0000061 0.000019 113 1.4 1.6 0.00014 0.00024 0.0016
< 0.00002 < 0.00005 < 0.00005 0.033 0.035 0.099 0.000012 0.000014 121 1.1 4.4 0.00012 0.00019 0.0011
< 0.00002 < 0.00005 < 0.00005 0.01 0.011 < 0.25 0.000045 0.000061 186 1.2 2.8 < 0.0001 0.00025 < 0.0001
0.000025 < 0.00005 < 0.00005 < 0.01 0.01 < 0.05 0.000057 0.00011 82 2.1 0.64 0.0001 0.0006 < 0.0001
< 0.00002 < 0.00006 < 0.00005 0.013 0.011 < 0.21 0.000019 0.000049 130 1.4 1.6 0.00012 0.00026 < 0.00012
< 0.00002 < 0.00005 < 0.00005 0.011 0.011 0.29 0.000012 0.000056 151 0.97 < 2.5 < 0.0001 0.00018 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.25 0.000017 0.000019 118 0.87 2.1 0.0001 0.00014 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.13 0.000019 0.000019 99 1.0 1.3 0.00011 0.00014 < 0.0001
< 0.00002 < 0.00005 < 0.00005 < 0.01 < 0.01 0.05 0.000017 0.00002 106 1.1 1.3 0.00012 0.00015 < 0.0001

< 0.000036 < 0.00009 < 0.00009 0.033 0.034 < 0.21 0.00001 0.000012 113 1.0 3.2 0.00021 0.00024 0.00037

0.000028 < 0.00005 < 0.00005 < 0.01 < 0.01 < 0.13 0.000028 0.000075 78 2.5 1.3 < 0.0001 0.00077 < 0.0001
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Table D-5: Fathead Minnow Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q4 CM_MC2
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely response for hatch
2016 Q3 CM_MC2

Tests categorized as possible or likely response for survival and biomass
2017 Q2 GH_FR1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = 
calcium carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; 

Concentrations of parameters in 2017 tests categorized as possible or likely response are shaded if 
the concentration is greater than the maximum concentration measured in references or tests 
categorized as no adverse response. 

COBALT-T-
mg/l

CONDUCTIVI
TY, LAB-N-

us/cm

COPPER-D-
mg/l

COPPER-T-
mg/l

FLUORIDE-D-
mg/l

Hardness, 
Total or 

Dissolved 
CaCO3-N-

mg/l

IRON-D-mg/l IRON-T-mg/l LEAD-D-mg/l LEAD-T-mg/l
LITHIUM-D-

mg/l
LITHIUM-T-

mg/l
MAGNESIUM-

T-mg/l
MANGANES

E-D-mg/l

< 0.0001 245 0.00061 0.011 0.16 134 < 0.01 0.043 < 0.00005 0.000052 0.0011 0.0013 10 0.00031
< 0.0001 341 < 0.0005 0.011 0.17 178 < 0.01 0.011 < 0.00005 < 0.00005 0.0018 0.0015 14 0.00019
< 0.0001 318 < 0.0005 0.011 0.16 172 < 0.01 0.017 < 0.00005 < 0.00005 0.0013 0.0015 13 0.00016
< 0.0001 270 < 0.00044 < 0.0005 0.053 146 < 0.01 0.015 < 0.00005 < 0.00005 0.0049 0.0045 11 0.00012
< 0.0001 275 < 0.0005 < 0.0005 0.093 144 < 0.01 < 0.01 < 0.00005 < 0.00005 0.0046 0.0047 11 0.00013
< 0.0001 333 < 0.0002 < 0.0005 0.14 177 < 0.01 0.011 < 0.00005 < 0.00005 0.0016 0.0016 15 < 0.0001
0.00012 238 0.0003 0.00059 0.11 122 0.02 0.14 < 0.00005 0.00011 0.0011 0.0012 9.1 0.00064
< 0.0001 333 < 0.00044 < 0.0005 0.15 180 < 0.01 0.01 < 0.00005 < 0.00005 0.0018 0.0017 13 0.00023
< 0.0001 334 < 0.0005 < 0.0005 0.11 184 < 0.01 < 0.01 < 0.00005 < 0.00005 0.0017 0.0017 14 0.00012
0.00018 301 < 0.0005 0.00068 0.15 171 < 0.01 0.34 < 0.00005 0.00023 0.0016 0.0021 12 0.00078
< 0.0001 282 < 0.00044 < 0.0005 0.13 155 < 0.01 0.019 < 0.00005 < 0.00005 0.0017 0.0018 10 0.0022
< 0.0001 280 < 0.0005 < 0.0005 0.13 155 < 0.01 0.011 < 0.00005 < 0.00005 0.0019 0.0017 11 0.00044

0.0027 532 < 0.0005 0.011 0.1 278 < 0.01 0.36 0.000053 0.00023 0.0088 0.0092 26 0.011
0.0013 648 < 0.0006 0.011 0.11 349 < 0.018 0.1 < 0.00009 0.0001 0.011 0.011 36 0.009
0.0001 570 0.00061 0.011 0.21 312 < 0.01 0.082 < 0.00005 0.000072 0.018 0.019 31 0.0022

0.00011 909 < 0.0005 0.011 0.2 497 < 0.01 0.029 < 0.00005 < 0.00005 0.037 0.037 57 0.0044
< 0.0001 855 < 0.0005 0.011 0.2 489 < 0.01 0.032 < 0.00005 < 0.00005 0.033 0.034 52 0.0069
< 0.0001 603 < 0.0005 0.011 0.19 336 < 0.01 0.091 < 0.00005 0.000073 0.014 0.014 33 0.00082
< 0.0001 744 < 0.00052 0.011 0.19 406 < 0.01 0.015 < 0.00005 < 0.00005 0.018 0.018 42 0.00087
< 0.0001 763 < 0.0005 0.011 0.17 429 < 0.01 0.018 < 0.00005 < 0.00005 0.018 0.018 46 0.00096
0.0041 923 < 0.00044 < 0.0005 0.13 504 < 0.01 0.036 < 0.00005 0.000054 0.019 0.019 51 0.019
0.0039 652 0.00022 0.00082 0.098 327 < 0.01 0.42 < 0.00005 0.00027 0.013 0.013 34 0.017
0.0027 893 < 0.00044 0.00052 0.11 502 < 0.01 0.044 < 0.00005 0.00007 0.018 0.018 55 0.0017
0.0012 919 < 0.0005 < 0.0005 0.09 532 < 0.01 0.012 < 0.00005 < 0.00005 0.018 0.019 59 0.0043
0.0001 1482 < 0.0002 < 0.0005 0.15 926 < 0.01 0.032 < 0.00005 0.00005 0.059 0.059 113 0.0071

0.00022 678 0.00026 0.0008 0.15 362 0.012 0.31 < 0.00005 0.00023 0.027 0.027 37 0.0038
< 0.0001 1015 < 0.00044 < 0.0005 0.19 601 < 0.012 0.023 < 0.00006 < 0.00005 0.037 0.035 70 0.0051
0.00011 1174 < 0.0005 < 0.0005 0.11 745 0.01 0.049 < 0.00005 0.000057 0.041 0.04 94 0.0075
< 0.0001 876 < 0.0005 < 0.0005 0.14 507 < 0.01 0.015 < 0.00005 < 0.00005 0.017 0.017 50 0.0014
< 0.0001 766 < 0.00044 < 0.0005 0.16 436 < 0.01 0.011 < 0.00005 < 0.00005 0.019 0.019 45 0.001
< 0.0001 826 < 0.0005 < 0.0005 0.13 497 < 0.01 0.013 < 0.00005 < 0.00005 0.017 0.017 57 0.0013

0.00047 896 0.00062 0.011 0.11 489 < 0.018 0.019 < 0.00009 < 0.00009 0.016 0.017 54 0.00069

0.00027 601 < 0.0005 0.00096 0.15 344 0.011 0.41 < 0.00005 0.00033 0.014 0.014 35 0.0015
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Table D-5: Fathead Minnow Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q4 CM_MC2
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely response for hatch
2016 Q3 CM_MC2

Tests categorized as possible or likely response for survival and biomass
2017 Q2 GH_FR1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = 
calcium carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; 

Concentrations of parameters in 2017 tests categorized as possible or likely response are shaded if 
the concentration is greater than the maximum concentration measured in references or tests 
categorized as no adverse response. 

MANGANES
E-T-mg/l

MERCURY-D-
mg/l

MERCURY-T-
mg/l

MOLYBDEN
UM-D-mg/l

MOLYBDEN
UM-T-mg/l

NICKEL-D-
mg/l

NICKEL-T-
mg/l

NITRATE 
NITROGEN 

(NO3), AS N-
N-mg/l

NITRITE 
NITROGEN 

(NO2), AS N-
N-mg/l

NITROGEN, 
AMMONIA 
(AS N)-N-

mg/l

ORTHO-
PHOSPHATE-

N-mg/l

pH, LAB-N-
ph units

PHOSPHOR
US-N-mg/l

POTASSIUM-
T-mg/l

0.0016 < 0.000005 0.00000096 0.00063 0.00065 < 0.0005 < 0.0005 0.016 < 0.001 < 0.005 0.0026 8.3 0.0047 0.36
0.00066 < 0.000005 < 0.0000005 0.00061 0.00062 < 0.0005 < 0.0005 0.041 < 0.001 < 0.005 0.0026 8.3 0.0048 0.45
0.00052 < 0.000005 0.00000056 0.00057 0.00058 < 0.0005 < 0.0005 0.1 < 0.001 < 0.005 0.0023 8.3 0.0044 0.37
0.00052 < 0.000005 0.00000054 0.00089 0.0009 < 0.0005 < 0.0005 0.018 < 0.001 0.0063 0.005 8.3 0.018 0.5
0.00026 < 0.000005 0.00000053 0.00085 0.00088 < 0.0005 < 0.0005 0.068 0.0018 0.007 0.0035 8.2 0.0033 0.5
0.00034 < 0.000005 < 0.0000005 0.00058 0.00062 < 0.0005 < 0.0005 0.21 0.0012 < 0.005 0.0064 8.2 0.015 0.43
0.0054 < 0.000005 0.0000024 0.00049 0.00052 0.0005 0.0006 0.078 0.0019 0.0066 0.0072 8.3 0.022 0.39
0.00071 < 0.000005 < 0.0000005 0.00063 0.00067 < 0.0005 < 0.0005 0.014 < 0.001 0.0061 0.0026 8.4 0.0043 0.46
0.00047 < 0.000005 < 0.0000005 0.00057 0.00059 < 0.0005 < 0.0005 0.031 0.001 0.0052 0.0015 8.4 0.0028 0.39
0.021 < 0.000005 0.0000018 0.00091 0.00094 < 0.0005 0.0009 0.12 < 0.001 < 0.005 0.0012 8.3 0.026 0.48

0.0038 < 0.000005 0.00000052 0.00099 0.001 < 0.0005 < 0.0005 0.043 < 0.001 0.0061 0.0014 8.2 0.0037 0.38
0.0015 < 0.000005 < 0.0000005 0.0011 0.001 < 0.0005 < 0.0005 0.05 < 0.001 0.0069 < 0.001 8.4 0.0017 0.36

0.023 < 0.000005 0.00000096 0.00086 0.00089 0.015 0.016 1.9 0.008 0.02 0.002 8.3 0.018 1.1
0.014 < 0.000005 0.00000086 0.00092 0.00095 0.011 0.012 2.1 0.0096 0.012 0.0015 8.3 0.0071 1.3

0.0074 < 0.000005 0.00000086 0.0011 0.0011 0.0019 0.0024 8.3 0.0026 0.0057 0.0015 8.3 0.0086 1.2
0.0077 < 0.000005 < 0.0000005 0.0013 0.0013 0.0055 0.0058 13 0.0065 0.0056 0.0013 8.3 0.0051 1.7
0.0087 < 0.000005 < 0.0000005 0.0013 0.0013 0.0051 0.0054 13 < 0.005 < 0.005 < 0.001 8.3 0.0036 1.6
0.0047 < 0.000005 0.0000012 0.001 0.001 0.0018 0.002 7.6 0.0027 0.0052 0.0012 8.3 0.0089 1.1
0.0018 < 0.000005 < 0.00000095 0.00095 0.00097 0.0016 0.0017 10 0.0056 < 0.005 0.001 8.3 0.0041 1.2
0.0017 < 0.000005 < 0.0000014 0.0011 0.0011 0.0024 0.0025 9.6 < 0.005 0.0053 0.0011 8.3 0.01 1.3
0.021 0.00000057 0.000005 0.0016 0.0016 0.029 0.03 4.1 0.019 0.042 0.0026 8.3 0.0057 1.9
0.033 < 0.000005 0.0000017 0.0011 0.0012 0.017 0.02 2.3 0.0092 0.045 0.0021 8.3 0.042 1.5
0.01 < 0.000005 0.00000069 0.0015 0.0015 0.026 0.027 3.5 0.018 0.015 0.0011 8.4 0.011 1.8

0.0054 < 0.000005 < 0.0000005 0.0013 0.0014 0.016 0.017 3.9 0.014 0.02 < 0.001 8.3 0.0029 1.9
0.0089 < 0.000005 0.00000055 0.0018 0.0018 0.011 0.011 22 0.011 0.0059 0.0043 8.2 0.015 2.5
0.018 < 0.000005 0.0000025 0.0012 0.0013 0.0037 0.0047 11 0.0038 0.013 0.0023 8.3 0.033 1.5

0.0088 < 0.000005 < 0.0000005 0.0013 0.0014 0.0068 0.007 11 0.0062 0.0063 0.0013 8.3 0.0037 2.0
0.013 < 0.000005 < 0.0000005 0.0013 0.0014 0.0086 0.0092 15 0.0067 0.0063 < 0.001 8.2 0.0022 2.2

0.0019 < 0.000005 0.00000052 0.00084 0.00087 0.0015 0.0015 13 < 0.005 0.0056 0.002 8.3 0.0036 1.2
0.0021 < 0.000005 0.0000005 0.00097 0.00099 0.0025 0.0026 10 0.0067 0.0058 0.001 8.3 0.0035 1.3
0.002 < 0.000005 0.0000011 0.0011 0.0011 0.0026 0.0028 10 0.0056 0.0068 < 0.001 8.4 0.0019 1.3

0.002 < 0.000005 < 0.0000005 0.0012 0.0012 0.014 0.014 3.0 0.0064 < 0.005 0.001 8.2 0.0056 1.8

0.016 < 0.000005 0.0000063 0.0011 0.0011 0.0022 0.0034 6.5 0.0033 < 0.005 0.0033 8.3 0.024 1.3
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Table D-5: Fathead Minnow Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q4 CM_MC2
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely response for hatch
2016 Q3 CM_MC2

Tests categorized as possible or likely response for survival and biomass
2017 Q2 GH_FR1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = 
calcium carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; 

Concentrations of parameters in 2017 tests categorized as possible or likely response are shaded if 
the concentration is greater than the maximum concentration measured in references or tests 
categorized as no adverse response. 

SELENIUM-D-
ug/l

SELENIUM-T-
ug/l

SILVER-D-
mg/l

SILVER-T-
mg/l

SODIUM-T-
mg/l

STRONTIUM-
D-mg/l

STRONTIUM-
T-mg/l

SULFATE 
(AS SO4)-D-

mg/l

THALLIUM-D-
mg/l

THALLIUM-T-
mg/l

TIN-D-mg/l TIN-T-mg/l
TITANIUM-D-

mg/l
TITANIUM-T-

mg/l

0.00051 0.00055 < 0.00001 < 0.00001 0.65 0.066 0.068 15 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.0006 0.00065 < 0.00001 < 0.00001 0.74 0.096 0.098 39 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.00067 0.00067 < 0.00001 < 0.00001 0.68 0.089 0.09 38 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.00018 0.00022 < 0.00001 < 0.00001 2.4 0.15 0.15 13 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.0002 0.00022 < 0.00001 < 0.00001 3.0 0.16 0.16 28 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.001 0.00095 < 0.00001 < 0.00001 0.85 0.093 0.096 46 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01

0.00068 0.00064 < 0.00001 0.000012 0.58 0.064 0.063 16 < 0.00001 0.000011 0.0001 < 0.0001 < 0.01 < 0.01
0.00054 0.00058 < 0.00001 < 0.00001 0.68 0.097 0.096 37 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.00059 0.00061 < 0.00001 < 0.00001 0.69 0.099 0.099 46 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.00084 0.00087 < 0.00001 0.000012 0.77 0.2 0.21 18 < 0.00001 0.000016 < 0.0001 < 0.0001 < 0.01 < 0.01
0.00065 0.00066 < 0.00001 < 0.00001 0.61 0.21 0.21 16 < 0.00001 < 0.00001 0.0001 < 0.0001 < 0.01 < 0.01
0.00084 0.00081 < 0.00001 < 0.00001 0.7 0.21 0.2 19 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01

0.0043 0.0042 < 0.00001 < 0.00001 6.0 0.19 0.19 132 0.000012 0.000021 < 0.0001 < 0.0001 0.011 0.015
0.0054 0.0055 < 0.000018 < 0.000018 7.6 0.24 0.24 187 0.000019 0.000022 < 0.00018 < 0.00018 < 0.01 < 0.01
0.03 0.031 < 0.00001 < 0.00001 1.1 0.099 0.1 119 < 0.00001 0.000011 < 0.0001 < 0.0001 0.011 0.011
0.068 0.067 < 0.00001 < 0.00001 1.8 0.15 0.15 284 < 0.00001 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.06 0.059 < 0.00001 < 0.00001 1.6 0.15 0.15 256 0.000011 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.029 0.03 < 0.00001 < 0.00001 1.5 0.11 0.11 130 < 0.00001 0.00001 < 0.0001 < 0.0001 0.01 0.011
0.039 0.04 < 0.00001 < 0.00001 2.0 0.14 0.14 190 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.043 0.043 < 0.00001 < 0.00001 2.1 0.14 0.15 214 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01

0.0066 0.0062 < 0.00001 < 0.00001 15 0.41 0.42 320 0.000016 0.00002 < 0.0001 < 0.0001 < 0.01 < 0.01
0.0066 0.006 < 0.00001 < 0.00001 10 0.28 0.29 188 0.000013 0.000031 < 0.0001 0.00012 < 0.01 < 0.01
0.0086 0.0084 < 0.00001 < 0.00001 12 0.38 0.39 319 0.00002 0.000021 < 0.0001 < 0.0001 < 0.01 < 0.01
0.0084 0.0079 < 0.00001 < 0.00001 14 0.41 0.41 334 0.000014 0.000015 < 0.0001 < 0.0001 < 0.01 < 0.01
0.17 0.17 < 0.00001 < 0.00001 2.4 0.2 0.2 620 0.000014 0.000015 < 0.0001 < 0.0001 < 0.01 < 0.01
0.051 0.044 < 0.00001 0.000014 1.4 0.12 0.12 172 0.00001 0.000018 < 0.0001 < 0.0001 < 0.01 < 0.01
0.091 0.091 < 0.000012 < 0.00001 1.6 0.15 0.15 359 0.000013 0.000011 < 0.00012 < 0.0001 < 0.01 < 0.01
0.14 0.13 < 0.00001 < 0.00001 2.0 0.18 0.18 515 0.000011 0.000012 < 0.0001 < 0.0001 < 0.01 < 0.01
0.053 0.053 < 0.00001 < 0.00001 2.4 0.17 0.17 238 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01
0.052 0.049 < 0.00001 < 0.00001 1.9 0.14 0.14 208 < 0.00001 < 0.00001 0.0001 < 0.0001 < 0.01 < 0.01
0.065 0.063 < 0.00001 < 0.00001 2.2 0.16 0.16 267 < 0.00001 < 0.00001 < 0.0001 < 0.0001 < 0.01 < 0.01

0.0063 0.0065 < 0.000018 < 0.000018 11 0.35 0.35 295 0.000023 0.000022 < 0.00018 < 0.00018 < 0.01 < 0.01

0.033 0.032 < 0.00001 0.000015 1.8 0.12 0.12 133 < 0.00001 0.000018 < 0.0001 < 0.0001 < 0.01 < 0.011
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Table D-5: Fathead Minnow Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q4 CM_MC2
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely response for hatch
2016 Q3 CM_MC2

Tests categorized as possible or likely response for survival and biomass
2017 Q2 GH_FR1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = 
calcium carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; 

Concentrations of parameters in 2017 tests categorized as possible or likely response are shaded if 
the concentration is greater than the maximum concentration measured in references or tests 
categorized as no adverse response. 

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL 
ORGANIC 

CARBON-T-
mg/l

TOTAL 
SUSPENDED 
SOLIDS, LAB-

N-mg/l

TURBIDITY, 
LAB-N-ntu

URANIUM-D-
mg/l

URANIUM-T-
mg/l

VANADIUM-
D-mg/l

VANADIUM-T-
mg/l

ZINC-D-mg/l ZINC-T-mg/l ∑TU-WQGs
∑TU-
WQGs/Benc
hmarks

147 0.081 2.0 1.7 0.89 0.00033 0.00034 < 0.0005 0.0005 < 0.003 < 0.003 - -
221 0.068 0.92 1.6 0.29 0.00044 0.00044 < 0.0005 < 0.0005 < 0.003 < 0.003 - -
198 0.063 1.3 < 1 0.65 0.00043 0.00044 < 0.0005 0.0005 < 0.003 < 0.0036 - -
163 0.061 1.1 1.0 0.38 0.00022 0.00022 < 0.0005 < 0.0005 < 0.0026 < 0.003 1.3 1.1
171 0.11 1.2 1.3 0.48 0.00022 0.00023 < 0.0005 < 0.0005 < 0.003 < 0.003 1.3 1.2
196 0.069 0.71 < 1 0.33 0.00045 0.00049 < 0.0005 < 0.0005 < 0.001 0.0035 1.7 1.2
143 0.12 3.1 6.5 4.2 0.0003 0.00033 0.00051 0.00079 0.0011 < 0.003 2.7 2.4
204 0.06 1.4 1.1 0.28 0.00044 0.00042 < 0.0005 < 0.0005 < 0.0026 < 0.003 1.5 1.2
235 0.075 0.8 1.0 0.37 0.00052 0.00049 < 0.0005 < 0.0005 < 0.003 < 0.003 1.5 1.2
180 0.13 2.5 24 11 0.00078 0.00082 < 0.0005 0.0014 < 0.003 0.0046 3.0 2.6
164 0.063 0.86 1.2 0.6 0.00064 0.00065 < 0.0005 < 0.0005 < 0.0026 < 0.003 1.5 1.2
192 0.16 0.66 1.5 0.73 0.00077 0.00075 < 0.0005 < 0.0005 < 0.003 < 0.003 1.7 1.3

365 0.19 1.8 12 5.9 0.0014 0.0014 < 0.0005 0.00082 0.0054 0.0099 - -
462 0.14 1.9 4.6 2.9 0.0017 0.0018 < 0.0009 < 0.0009 0.0035 0.0062 - -
377 0.15 1.9 6.3 1.0 0.0017 0.0018 < 0.0005 0.00052 < 0.003 0.0031 - -
700 0.14 1.1 2.1 1.8 0.0033 0.0034 < 0.0005 < 0.0005 < 0.003 < 0.003 - -
636 0.095 1.3 1.3 1.1 0.0031 0.0032 < 0.0005 < 0.0005 < 0.003 < 0.0042 - -
401 0.18 1.8 15 2.6 0.0017 0.0017 < 0.0005 0.00052 < 0.003 0.003 - -
522 0.13 1.1 < 1 0.36 0.0021 0.0021 < 0.0005 0.00051 < 0.003 < 0.003 - -
562 0.2 1.6 2.0 0.71 0.0023 0.0023 < 0.0005 < 0.0005 < 0.003 < 0.003 - -
668 0.14 1.1 1.9 1.2 0.0034 0.0033 < 0.0005 < 0.0005 0.0041 0.0048 14 10
448 0.22 2.5 19 12 0.0018 0.0018 < 0.0005 0.001 0.0063 0.011 12 8.6
653 0.26 1.2 3.2 1.2 0.003 0.003 < 0.0005 < 0.0005 < 0.0026 0.0037 14 9.5
748 0.38 0.99 2.8 1.3 0.003 0.0032 < 0.0005 < 0.0005 < 0.003 < 0.003 11 6.5
1231 0.29 1.3 1.3 1.1 0.0067 0.0069 < 0.0005 0.00052 0.002 0.0031 98 16
462 0.6 2.7 17 10 0.002 0.0021 < 0.0005 0.0016 0.0024 0.0066 30 6.7
817 0.48 1.6 1.4 0.55 0.0041 0.004 < 0.0006 < 0.0005 < 0.0026 < 0.003 53 9.1
1058 0.38 0.98 1.3 0.63 0.0058 0.0057 < 0.0005 0.00052 < 0.003 0.0032 75 12
623 0.095 1.1 1.1 0.77 0.0024 0.0024 < 0.0005 < 0.0005 < 0.003 < 0.003 33 5.4
571 0.36 1.2 1.5 0.38 0.0023 0.0023 < 0.0005 < 0.0005 < 0.0026 < 0.003 30 5.4
672 0.36 1.3 8.3 9.3 0.0029 0.0029 < 0.0005 < 0.0005 < 0.003 < 0.003 38 6.4

674 0.2 1.1 1.5 0.51 0.0027 0.0028 < 0.0009 < 0.0009 < 0.0034 < 0.0054 - -

404 0.31 4.4 22 16 0.0018 0.0018 < 0.0005 0.0017 < 0.003 0.0059 22 6.1
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Table D-5: Fathead Minnow Endpoints Paired with Water Quality

Appendix D: Concentration-Response Analysis

Year Quarter Sample ID

Reference
2016 Q2 Reference (FR_UFR1)
2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2017 Q3 Reference (CM_MC1)
2017 Q4 Reference (CM_MC1)
2017 Q1 Reference (FR_UFR1)
2017 Q2 Reference (FR_UFR1)
2017 Q3 Reference (FR_UFR1)
2017 Q4 Reference (FR_UFR1)
2017 Q2 Reference (GH_ER2)
2017 Q3 Reference (GH_ER2)
2017 Q4 Reference (GH_ER2)

Tests categorized as no adverse response
2016 Q2 CM_MC2
2016 Q4 CM_MC2
2016 Q2 FR_FRCP1
2016 Q3 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_FR1
2016 Q3 GH_FR1
2016 Q4 GH_FR1
2017 Q1 CM_MC2
2017 Q2 CM_MC2
2017 Q3 CM_MC2
2017 Q4 CM_MC2
2017 Q1 FR_FRCP1
2017 Q2 FR_FRCP1
2017 Q3 FR_FRCP1
2017 Q4 FR_FRCP1
2017 Q1 GH_FR1
2017 Q3 GH_FR1
2017 Q4 GH_FR1

Tests categorized as possible or likely response for hatch
2016 Q3 CM_MC2

Tests categorized as possible or likely response for survival and biomass
2017 Q2 GH_FR1

Notes:

Screening

"-D-" = dissolved concentration; "-T-" = total concentration; "-N-" = normal concentration; CaCO3 = 
calcium carbonate; TU = toxic unit; WQG = water quality guideline; ∑ = sum of; 

Concentrations of parameters in 2017 tests categorized as possible or likely response are shaded if 
the concentration is greater than the maximum concentration measured in references or tests 
categorized as no adverse response. 

PCA Factor 1 
(2015 to 2017)

PCA Factor 2 
(2015 to 2017)

PCA Factor 3 
(2015 to 2017)

PCA Factor 4 
(2015 to 2017)

PCA Factor 5 
(2015 to 2017)

PCA Factor 1 
(2017)

PCA Factor 
2 

(2017)

PCA Factor 3 
(2017)

PCA Factor 4
(2017)

PCA Factor 5 
(2017)

-8.2 2.0 0.37 0.68 -1.6 - - - - -
-7.0 -1.3 -1.3 0.048 -0.13 - - - - -
-7.4 0.16 -0.61 0.41 -0.5 - - - - -
-6.4 2.4 -1.7 -2.9 1.2 -6.0 0.4 -3.0 1.0 1.8
-6.0 1.2 -2.3 -2.5 0.79 -5.6 -0.79 -2.5 0.85 0.44
-7.0 -1.3 -0.9 -0.53 2.4 -6.2 -1.9 0.52 -1.3 3.3
-7.1 6.3 2.9 2.3 1.6 -6.5 5.6 2.2 1.7 4.0
-7.0 -0.69 -0.69 -0.37 0.77 -6.3 -1.3 0.38 -0.55 0.079
-7.0 -1.5 -1.6 -0.78 0.28 -6.4 -2.3 -0.12 -0.84 -0.71
-3.4 5.8 3.6 0.63 -0.61 -3.0 6.2 0.58 0.6 -3.6
-5.9 0.54 -1.5 -1.8 0.17 -5.6 -0.9 -1.5 1.0 -1.7
-5.9 -0.17 -1.8 -2.1 -0.22 -5.7 -1.6 -1.6 0.73 -3.6

3.4 6.3 3.2 -1.8 -4.6 - - - - -
6.2 8.9 -7.3 4.5 -0.032 - - - - -

-0.065 -0.84 2.6 1.9 -1.3 - - - - -
2.8 -3.9 1.0 1.0 0.8 - - - - -
2.6 -3.5 1.3 1.2 0.34 - - - - -

-0.002 -0.91 2.6 1.9 -0.98 - - - - -
0.3 -4.3 -0.21 1.0 0.37 - - - - -
1.2 -3.5 0.51 1.0 0.82 - - - - -
7.6 1.7 -0.1 -6.3 0.32 7.4 -0.013 -5.2 0.65 0.86
6.2 7.5 4.0 -3.3 -0.12 6.4 7.7 -3.5 0.94 0.46
5.9 1.5 -1.1 -4.7 1.2 5.7 -0.38 -4.7 0.91 -0.12
5.6 -0.57 -2.0 -4.7 1.2 5.3 -2.3 -4.3 0.057 -0.1
6.4 -4.0 1.9 0.099 3.5 6.5 -3.1 1.9 -2.2 2.3
3.2 4.0 6.3 2.5 1.8 3.5 5.9 3.5 -1.2 0.27
4.3 -2.6 -0.66 2.0 2.3 5.0 -4.7 5.8 8.4 -0.2
4.7 -4.0 0.66 0.18 1.7 4.7 -3.5 1.4 -1.8 -0.26
0.56 -4.4 -0.18 0.61 1.3 0.97 -4.0 1.8 -2.7 0.09
0.82 -4.2 0.19 0.63 1.8 1.2 -3.8 2.0 -2.0 -0.45
1.5 -3.3 1.1 0.47 1.6 1.7 -2.7 1.8 -2.3 -1.6

7.2 5.2 -10 4.2 0.97 - - - - -

2.5 4.4 6.2 3.3 0.51 3.0 7.3 4.4 -1.9 -1.3
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Table E-1: PCA Results for C. dubia  Tests

PC1 PC2 PC3 PC1 PC2 PC3

31.4 15.7 11.1 35.0 19.1 10.7

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.809 ‐0.262 ‐0.061 0.784 ‐0.157 0.086
ALUMINUM-D-mg/l ‐0.211 0.608 0.07 ‐0.176 0.748 0.092
ALUMINUM-T-mg/l ‐0.2 0.799 0.327 0.068 0.9 ‐0.093
ANTIMONY-D-mg/l 0.871 0.058 ‐0.002 0.906 ‐0.014 ‐0.178
ANTIMONY-T-mg/l 0.817 0.056 0.086 0.797 ‐0.036 ‐0.176
ARSENIC-D-mg/l 0.292 0.582 ‐0.134 0.068 0.415 ‐0.332
ARSENIC-T-mg/l 0.257 0.82 0.138 0.279 0.785 ‐0.201
BARIUM-D-mg/l 0.408 ‐0.313 0.013 0.481 ‐0.159 0.426
BARIUM-T-mg/l 0.418 ‐0.249 0.011 0.506 ‐0.105 0.397
BERYLLIUM-D-mg/l 0.071 0.128 ‐0.58 n/a n/a n/a
BERYLLIUM-T-mg/l 0.08 0.161 ‐0.572 0.237 0.676 0.326
BISMUTH-D-mg/l 0.12 0.035 ‐0.685 n/a n/a n/a
BISMUTH-T-mg/l 0.12 0.035 ‐0.685 n/a n/a n/a
BORON-D-mg/l 0.568 0.276 ‐0.14 0.504 0.01 ‐0.789
BORON-T-mg/l 0.607 0.254 ‐0.119 0.552 ‐0.005 ‐0.771
BROMIDE-D-mg/l 0.585 ‐0.322 ‐0.053 0.385 ‐0.039 0.358
CADMIUM-D-mg/l 0.666 0.157 0.073 0.679 0.109 0.277
CADMIUM-T-mg/l 0.646 0.322 0.148 0.742 0.247 0.303
CALCIUM-T-mg/l 0.932 ‐0.25 ‐0.048 0.915 ‐0.281 0.174
CARBON, DISSOLVED ORGANIC-D-mg/l ‐0.044 0.651 0.364 0.029 0.721 0.176
CHLORIDE-D-mg/l 0.706 ‐0.12 0.04 0.749 ‐0.189 0.106
CHROMIUM-D-mg/l ‐0.198 0.267 ‐0.574 ‐0.491 0.032 ‐0.311
CHROMIUM-T-mg/l ‐0.189 0.725 0.065 0.094 0.676 0.022
COBALT-D-mg/l 0.403 0.365 0.119 0.501 0.134 ‐0.782
COBALT-T-mg/l 0.388 0.51 0.181 0.549 0.314 ‐0.703
CONDUCTIVITY, LAB-N-us/cm 0.946 ‐0.199 0.05 0.94 ‐0.185 0.185
COPPER-D-mg/l 0.006 ‐0.035 ‐0.468 ‐0.121 ‐0.12 0.36
COPPER-T-mg/l 0.258 0.759 ‐0.381 0.207 0.871 0.265
FLUORIDE-D-mg/l 0.365 ‐0.294 ‐0.244 0.318 ‐0.264 0.483
Hardness, Total or Dissolved CaCO3-N-mg/l 0.934 ‐0.214 ‐0.003 0.91 ‐0.228 0.239
IRON-D-mg/l 0.113 0.585 ‐0.359 ‐0.163 0.676 0.181
IRON-T-mg/l ‐0.072 0.826 0.322 0.22 0.873 0.001
LEAD-D-mg/l 0.35 0.354 ‐0.648 0.144 ‐0.128 0.116
LEAD-T-mg/l 0.028 0.862 0.025 0.226 0.898 0.184
LITHIUM-D-mg/l 0.924 ‐0.082 0.169 0.911 ‐0.143 0.195
LITHIUM-T-mg/l 0.927 ‐0.071 0.172 0.914 ‐0.137 0.19
MAGNESIUM-T-mg/l 0.922 ‐0.17 0.049 0.901 ‐0.201 0.247
MANGANESE-D-mg/l 0.547 0.174 0.406 0.712 0.261 ‐0.153
MANGANESE-T-mg/l 0.306 0.471 0.55 0.648 0.471 ‐0.151
MERCURY-D-mg/l ‐0.044 ‐0.004 ‐0.305 ‐0.01 ‐0.011 ‐0.267
MERCURY-T-mg/l ‐0.033 0.246 ‐0.452 0.198 0.825 ‐0.11
MOLYBDENUM-D-mg/l 0.79 ‐0.132 0.047 0.77 ‐0.236 ‐0.117
MOLYBDENUM-T-mg/l 0.797 ‐0.104 0.07 0.804 ‐0.17 ‐0.108
NICKEL-D-mg/l 0.884 0.128 0.172 0.919 0.03 ‐0.293
NICKEL-T-mg/l 0.883 0.181 0.203 0.935 0.083 ‐0.26
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.877 ‐0.073 0.104 0.879 ‐0.094 0.334

2015 to 2017 Dataset 2017 Dataset

Percent of Total Variance Explained

Component Loadings by Water Quality Parameter
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Table E-1: PCA Results for C. dubia  Tests

PC1 PC2 PC3 PC1 PC2 PC3
2015 to 2017 Dataset 2017 Dataset

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.835 ‐0.066 0.186 0.835 ‐0.029 ‐0.253
NITROGEN, AMMONIA (AS N)-N-mg/l 0.188 0.32 0.388 0.35 0.382 ‐0.424
ORTHO-PHOSPHATE-N-mg/l ‐0.309 0.214 0.141 ‐0.26 0.389 0.314
pH, LAB-N-ph units 0.056 ‐0.099 0.083 ‐0.088 ‐0.103 ‐0.006
PHOSPHORUS-N-mg/l ‐0.239 0.741 0.341 ‐0.025 0.795 ‐0.059
POTASSIUM-T-mg/l 0.949 0 0.202 0.966 ‐0.031 0.088
SELENIUM-D-mg/l 0.819 ‐0.112 0.096 0.783 ‐0.126 0.537
SELENIUM-T-mg/l 0.819 ‐0.115 0.089 0.786 ‐0.13 0.536
SILVER-D-mg/l 0.342 0.396 ‐0.703 n/a n/a n/a
SILVER-T-mg/l 0.233 0.668 ‐0.444 0.077 0.798 0.312
SODIUM-T-mg/l 0.761 0.089 0.18 0.77 ‐0.085 ‐0.391
STRONTIUM-D-mg/l 0.522 ‐0.061 0.047 0.563 ‐0.233 ‐0.644
STRONTIUM-T-mg/l 0.524 ‐0.057 0.035 0.557 ‐0.228 ‐0.654
SULFATE (AS SO4)-D-mg/l 0.922 ‐0.147 0.08 0.917 ‐0.151 0.227
THALLIUM-D-mg/l 0.563 0.369 ‐0.49 0.595 0.057 ‐0.684
THALLIUM-T-mg/l 0.452 0.728 ‐0.1 0.569 0.582 ‐0.35
TIN-D-mg/l 0.326 0.383 ‐0.71 ‐0.244 0.162 0.051
TIN-T-mg/l 0.303 0.361 ‐0.67 ‐0.008 ‐0.077 0.039
TITANIUM-D-mg/l 0.324 ‐0.184 ‐0.267 n/a n/a n/a
TITANIUM-T-mg/l 0.299 0.01 ‐0.175 0.171 0.496 0.27
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.94 ‐0.194 0.04 0.928 ‐0.218 0.192
TOTAL KJELDAHL NITROGEN-N-mg/l 0.273 0.297 0.565 0.57 0.229 0.219
TOTAL ORGANIC CARBON-T-mg/l ‐0.033 0.685 0.426 0.106 0.777 0.171
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l ‐0.123 0.75 0.379 0.195 0.82 ‐0.103
TURBIDITY, LAB-N-ntu ‐0.108 0.741 0.511 0.216 0.862 ‐0.036
URANIUM-D-mg/l 0.91 ‐0.146 0.049 0.885 ‐0.194 0.26
URANIUM-T-mg/l 0.913 ‐0.136 0.053 0.894 ‐0.191 0.241
VANADIUM-D-mg/l 0.237 0.201 ‐0.832 ‐0.253 0.397 0.078
VANADIUM-T-mg/l 0.087 0.735 ‐0.345 0.155 0.887 0.288
ZINC-D-mg/l 0.354 ‐0.021 ‐0.204 0.462 ‐0.259 0.071
ZINC-T-mg/l 0.422 0.423 ‐0.085 0.551 0.317 0.095

Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between ‐0.6 and 0.6

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = 
micrograms per litre; PC = principle component.
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Table E-2: PCA Results for H. azteca  Tests

PC1 PC2 PC3 PC4 PC1 PC2 PC3

35.7 19.4 10.2 7.4 41.4 21.1 13.0

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.847 ‐0.407 0 ‐0.029 0.878 ‐0.318 0.173
ALUMINUM-D-mg/l ‐0.165 0.655 0.205 0.036 ‐0.127 0.675 0.056
ALUMINUM-T-mg/l 0.12 0.87 0.295 ‐0.029 0.252 0.914 ‐0.013
ANTIMONY-D-mg/l 0.902 ‐0.107 ‐0.002 0.042 0.958 ‐0.04 ‐0.102
ANTIMONY-T-mg/l 0.909 ‐0.115 ‐0.005 0.129 0.94 ‐0.076 ‐0.054
ARSENIC-D-mg/l 0.265 0.578 ‐0.605 ‐0.169 0.181 0.385 ‐0.705
ARSENIC-T-mg/l 0.357 0.824 ‐0.19 ‐0.061 0.4 0.74 ‐0.4
BARIUM-D-mg/l 0.362 ‐0.671 0.23 ‐0.044 0.423 ‐0.429 0.52
BARIUM-T-mg/l 0.379 ‐0.627 0.269 ‐0.062 0.44 ‐0.386 0.523
BERYLLIUM-D-mg/l 0.078 ‐0.045 0.369 ‐0.672 n/a n/a n/a
BERYLLIUM-T-mg/l 0.09 ‐0.007 0.385 ‐0.659 0.334 0.762 0.248
BISMUTH-D-mg/l 0.088 0.081 0.399 ‐0.722 n/a n/a n/a
BISMUTH-T-mg/l 0.088 0.081 0.4 ‐0.722 n/a n/a n/a
BORON-D-mg/l 0.498 0.308 ‐0.706 ‐0.293 0.506 0.011 ‐0.801
BORON-T-mg/l 0.528 0.311 ‐0.679 ‐0.302 0.522 0.008 ‐0.795
BROMIDE-D-mg/l 0.647 ‐0.489 0.063 0.019 0.557 ‐0.366 0.436
CADMIUM-D-mg/l 0.707 0.24 0.379 0.188 0.715 0.322 0.252
CADMIUM-T-mg/l 0.726 0.355 0.394 0.227 0.785 0.421 0.262
CALCIUM-T-mg/l 0.915 ‐0.371 0.062 ‐0.012 0.906 ‐0.36 0.196
CARBON, DISSOLVED ORGANIC-D-mg/l 0.033 0.684 0.317 0.198 0.164 0.811 0.264
CHLORIDE-D-mg/l 0.811 ‐0.126 ‐0.049 ‐0.26 0.877 ‐0.23 ‐0.024
CHROMIUM-D-mg/l ‐0.091 0.499 ‐0.362 ‐0.266 ‐0.368 0.094 ‐0.529
CHROMIUM-T-mg/l 0.161 0.769 0.15 0.075 0.129 0.916 ‐0.017
COBALT-D-mg/l 0.479 0.485 ‐0.588 ‐0.197 0.584 0.092 ‐0.726
COBALT-T-mg/l 0.506 0.589 ‐0.502 ‐0.185 0.636 0.212 ‐0.662
CONDUCTIVITY, LAB-N-us/cm 0.94 ‐0.306 0.068 0.041 0.926 ‐0.292 0.215
COPPER-D-mg/l ‐0.053 ‐0.182 0.094 ‐0.45 ‐0.168 ‐0.242 ‐0.061
COPPER-T-mg/l 0.193 0.788 0.234 0.121 0.336 0.826 0.243
FLUORIDE-D-mg/l 0.1 ‐0.44 0.582 0.127 0.207 ‐0.057 0.563
Hardness, Total or Dissolved CaCO3-N-mg/l 0.927 ‐0.336 0.088 0.037 0.907 ‐0.322 0.246
IRON-D-mg/l ‐0.153 0.474 0.211 0.259 ‐0.234 0.51 0.205
IRON-T-mg/l 0.284 0.83 0.37 0.095 0.377 0.859 0.108
LEAD-D-mg/l ‐0.169 ‐0.05 0.003 ‐0.122 n/a n/a n/a
LEAD-T-mg/l 0.212 0.859 0.267 0.102 0.338 0.867 0.142
LITHIUM-D-mg/l 0.916 ‐0.217 0.153 0.163 0.905 ‐0.182 0.212
LITHIUM-T-mg/l 0.918 ‐0.208 0.153 0.16 0.909 ‐0.177 0.206
MAGNESIUM-T-mg/l 0.936 ‐0.302 0.097 0.062 0.912 ‐0.298 0.253
MANGANESE-D-mg/l 0.855 0.189 0.105 0.016 0.881 0.092 ‐0.041
MANGANESE-T-mg/l 0.756 0.448 0.179 0.09 0.806 0.339 ‐0.041
MERCURY-D-mg/l 0.088 0.081 0.399 ‐0.722 n/a n/a n/a
MERCURY-T-mg/l 0.103 0.258 0.505 ‐0.554 0.139 0.937 0.249
MOLYBDENUM-D-mg/l 0.868 ‐0.156 0.007 0.059 0.843 ‐0.133 ‐0.145
MOLYBDENUM-T-mg/l 0.886 ‐0.093 0.022 0.083 0.871 ‐0.09 ‐0.131
NICKEL-D-mg/l 0.943 0.149 ‐0.213 ‐0.032 0.96 ‐0.074 ‐0.198
NICKEL-T-mg/l 0.945 0.181 ‐0.187 ‐0.017 0.968 ‐0.032 ‐0.176
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.879 ‐0.21 0.31 0.13 0.887 ‐0.11 0.378
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.918 0.011 ‐0.132 ‐0.065 0.936 ‐0.124 ‐0.07
NITROGEN, AMMONIA (AS N)-N-mg/l 0.479 0.449 ‐0.359 ‐0.086 0.596 0.226 ‐0.629
ORTHO-PHOSPHATE-N-mg/l ‐0.508 0.292 ‐0.02 0.199 ‐0.273 0.317 0.127
pH, LAB-N-ph units ‐0.086 0.033 0.229 ‐0.36 ‐0.146 0.075 0.001
PHOSPHORUS-N-mg/l 0.023 0.778 0.199 0.209 0.147 0.739 ‐0.028
POTASSIUM-T-mg/l 0.976 ‐0.128 0.052 0.067 0.967 ‐0.154 0.119
SELENIUM-D-mg/l 0.812 ‐0.313 0.42 0.21 0.812 ‐0.172 0.536
SELENIUM-T-mg/l 0.809 ‐0.319 0.424 0.203 0.808 ‐0.18 0.54
SILVER-D-mg/l n/a n/a n/a n/a n/a n/a n/a
SILVER-T-mg/l 0.038 0.548 0.372 0.374 0.115 0.768 0.455

2015 to 2017 Dataset 2017 Dataset

Percent of Total Variance Explained

Component Loadings by Water Quality Parameter
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Table E-2: PCA Results for H. azteca  Tests

PC1 PC2 PC3 PC4 PC1 PC2 PC3
2015 to 2017 Dataset 2017 Dataset

SODIUM-T-mg/l 0.758 0.229 ‐0.492 ‐0.213 0.746 ‐0.058 ‐0.555
STRONTIUM-D-mg/l 0.709 0.09 ‐0.589 ‐0.16 0.62 ‐0.194 ‐0.665
STRONTIUM-T-mg/l 0.712 0.093 ‐0.587 ‐0.171 0.62 ‐0.188 ‐0.671
SULFATE (AS SO4)-D-mg/l 0.937 ‐0.244 0.081 0.023 0.917 ‐0.265 0.227
THALLIUM-D-mg/l 0.579 0.064 ‐0.56 ‐0.095 0.688 ‐0.116 ‐0.545
THALLIUM-T-mg/l 0.527 0.656 ‐0.259 ‐0.048 0.794 0.389 ‐0.368
TIN-D-mg/l ‐0.213 0.053 0.013 0.24 ‐0.295 0.089 0.146
TIN-T-mg/l 0.165 0.236 ‐0.087 0.062 n/a n/a n/a
TITANIUM-D-mg/l 0.332 ‐0.113 0.3 ‐0.364 0.296 0.378 ‐0.348
TITANIUM-T-mg/l 0.306 0.425 0.347 ‐0.386 0.16 0.498 0.345
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.933 ‐0.318 0.051 0.049 0.91 ‐0.33 0.217
TOTAL KJELDAHL NITROGEN-N-mg/l 0.538 0.19 ‐0.055 0.436 0.72 0.05 0.29
TOTAL ORGANIC CARBON-T-mg/l 0.117 0.663 0.392 0.274 0.204 0.817 0.344
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.226 0.813 0.258 0.071 0.311 0.837 ‐0.022
TURBIDITY, LAB-N-ntu 0.274 0.843 0.277 0.02 0.344 0.873 0.013
URANIUM-D-mg/l 0.943 ‐0.245 0.103 0.098 0.909 ‐0.255 0.235
URANIUM-T-mg/l 0.944 ‐0.239 0.107 0.101 0.914 ‐0.236 0.233
VANADIUM-D-mg/l 0.084 0.085 0.401 ‐0.719 ‐0.293 0.383 0.123
VANADIUM-T-mg/l 0.153 0.749 0.455 ‐0.036 0.221 0.852 0.307
ZINC-D-mg/l 0.345 0.244 ‐0.111 ‐0.279 0.467 0.054 ‐0.382
ZINC-T-mg/l 0.281 0.758 ‐0.016 0.152 0.514 0.622 ‐0.197

Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between ‐0.6 and 0.6

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms 

per litre; PC = principle component.
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Table E-3: PCA Results for O. mykiss  Tests

PC1 PC2 PC3 PC1 PC2 PC3

29.5 23.6 9.6 36.1 26.1 10.2

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.806 ‐0.181 ‐0.086 0.853 0.043 0.14
ALUMINUM-D-mg/l ‐0.429 0.585 0.013 ‐0.621 0.491 ‐0.076
ALUMINUM-T-mg/l ‐0.457 0.765 0.247 ‐0.654 0.717 0.056
ANTIMONY-D-mg/l 0.793 0.315 0.028 0.75 0.48 ‐0.021
ANTIMONY-T-mg/l 0.772 0.388 0.184 0.625 0.677 ‐0.026
ARSENIC-D-mg/l ‐0.068 0.701 ‐0.121 ‐0.218 0.487 ‐0.305
ARSENIC-T-mg/l ‐0.316 0.875 0.155 ‐0.608 0.735 ‐0.084
BARIUM-D-mg/l 0.555 ‐0.132 0.017 0.605 ‐0.097 0.126
BARIUM-T-mg/l 0.488 0.015 0.062 0.437 0.094 0.134
BERYLLIUM-D-mg/l ‐0.009 0.004 ‐0.302 n/a n/a n/a
BERYLLIUM-T-mg/l ‐0.141 0.226 ‐0.147 ‐0.642 0.646 ‐0.072
BISMUTH-D-mg/l ‐0.061 0.454 ‐0.658 n/a n/a n/a
BISMUTH-T-mg/l ‐0.06 0.453 ‐0.657 n/a n/a n/a
BORON-D-mg/l 0.384 0.423 ‐0.594 0.48 0.24 ‐0.731
BORON-T-mg/l 0.442 0.377 ‐0.533 0.495 0.24 ‐0.728
BROMIDE-D-mg/l 0.71 ‐0.109 ‐0.011 0.567 ‐0.024 ‐0.039
CADMIUM-D-mg/l 0.587 0.429 0.27 0.301 0.559 0.238
CADMIUM-T-mg/l 0.305 0.704 0.409 ‐0.116 0.83 0.306
CALCIUM-T-mg/l 0.953 0.028 ‐0.007 0.886 0.291 0.149
CARBON, DISSOLVED ORGANIC-D-mg/l ‐0.283 0.652 0.473 ‐0.54 0.679 0.155
CHLORIDE-D-mg/l 0.646 0.203 ‐0.009 0.687 0.194 0.009
CHROMIUM-D-mg/l ‐0.399 0.066 ‐0.559 ‐0.371 ‐0.248 ‐0.422
CHROMIUM-T-mg/l ‐0.578 0.704 0.107 ‐0.766 0.58 ‐0.046
COBALT-D-mg/l 0.213 0.503 ‐0.435 0.258 0.438 ‐0.789
COBALT-T-mg/l ‐0.043 0.823 ‐0.201 ‐0.212 0.772 ‐0.562
CONDUCTIVITY, LAB-N-us/cm 0.966 0.09 0.031 0.909 0.316 0.175
COPPER-D-mg/l 0.084 ‐0.271 ‐0.214 0.233 ‐0.353 0.146
COPPER-T-mg/l ‐0.387 0.826 0.183 ‐0.665 0.706 0.001
FLUORIDE-D-mg/l 0.307 ‐0.434 0.388 0.114 ‐0.027 0.779
Hardness, Total or Dissolved CaCO3-N-mg/l 0.958 0.052 0.031 0.906 0.276 0.197
IRON-D-mg/l ‐0.19 0.553 ‐0.237 ‐0.376 0.341 0.068
IRON-T-mg/l ‐0.404 0.815 0.254 ‐0.633 0.728 0.088
LEAD-D-mg/l ‐0.088 0.451 ‐0.671 n/a n/a n/a
LEAD-T-mg/l ‐0.421 0.804 0.194 ‐0.662 0.647 0.002
LITHIUM-D-mg/l 0.902 0.245 0.211 0.82 0.421 0.235
LITHIUM-T-mg/l 0.891 0.289 0.232 0.786 0.499 0.24
MAGNESIUM-T-mg/l 0.935 0.125 0.085 0.875 0.335 0.217
MANGANESE-D-mg/l 0.461 0.479 ‐0.054 0.28 0.787 ‐0.108
MANGANESE-T-mg/l ‐0.113 0.791 0.202 ‐0.366 0.825 0.069
MERCURY-D-mg/l ‐0.008 ‐0.044 ‐0.299 0.209 ‐0.118 ‐0.337
MERCURY-T-mg/l ‐0.27 0.326 ‐0.021 ‐0.585 0.602 0.28
MOLYBDENUM-D-mg/l 0.765 ‐0.008 0.004 0.743 0.195 0.007
MOLYBDENUM-T-mg/l 0.749 0.095 ‐0.015 0.681 0.308 ‐0.04
NICKEL-D-mg/l 0.75 0.505 ‐0.102 0.658 0.606 ‐0.217
NICKEL-T-mg/l 0.635 0.69 0.011 0.412 0.842 ‐0.171
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.849 0.307 0.254 0.691 0.592 0.318

2015 to 2017 Dataset 2017 Dataset

Percent of Total Variance Explained

Component Loadings by Water Quality Parameter
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Table E-3: PCA Results for O. mykiss  Tests

PC1 PC2 PC3 PC1 PC2 PC3
2015 to 2017 Dataset 2017 Dataset

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.744 0.305 ‐0.218 0.649 0.354 ‐0.37
NITROGEN, AMMONIA (AS N)-N-mg/l 0.255 0.367 ‐0.277 0.432 0.307 ‐0.718
ORTHO-PHOSPHATE-N-mg/l ‐0.39 0.331 0.39 ‐0.637 0.305 0.135
pH, LAB-N-ph units 0.08 ‐0.084 ‐0.119 ‐0.099 ‐0.433 0.105
PHOSPHORUS-N-mg/l ‐0.455 0.786 0.274 ‐0.694 0.683 0.042
POTASSIUM-T-mg/l 0.84 0.469 0.172 0.652 0.726 0.122
SELENIUM-D-mg/l 0.809 0.178 0.361 0.668 0.46 0.523
SELENIUM-T-mg/l 0.81 0.173 0.36 0.667 0.459 0.529
SILVER-D-mg/l ‐0.061 0.454 ‐0.658 n/a n/a n/a
SILVER-T-mg/l ‐0.38 0.705 0.104 ‐0.627 0.519 0.131
SODIUM-T-mg/l 0.707 0.437 ‐0.189 0.682 0.382 ‐0.371
STRONTIUM-D-mg/l 0.387 0.039 ‐0.49 0.543 0.032 ‐0.574
STRONTIUM-T-mg/l 0.374 0.062 ‐0.485 0.492 0.084 ‐0.589
SULFATE (AS SO4)-D-mg/l 0.923 0.18 0.049 0.872 0.352 0.163
THALLIUM-D-mg/l 0.153 0.628 ‐0.661 0.444 0.433 ‐0.717
THALLIUM-T-mg/l ‐0.299 0.896 0.034 ‐0.554 0.758 ‐0.181
TIN-D-mg/l ‐0.14 0.036 ‐0.141 n/a n/a n/a
TIN-T-mg/l ‐0.089 0.444 ‐0.596 0.035 0.161 ‐0.532
TITANIUM-D-mg/l 0.049 0.105 ‐0.133 n/a n/a n/a
TITANIUM-T-mg/l ‐0.197 0.637 ‐0.196 ‐0.449 0.386 0.064
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.964 0.089 0.016 0.927 0.267 0.153
TOTAL KJELDAHL NITROGEN-N-mg/l 0.285 0.59 0.315 0.376 0.708 0.274
TOTAL ORGANIC CARBON-T-mg/l ‐0.334 0.715 0.491 ‐0.648 0.688 0.193
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l ‐0.404 0.798 0.212 ‐0.613 0.718 0.031
TURBIDITY, LAB-N-ntu ‐0.355 0.816 0.25 ‐0.575 0.711 0.05
URANIUM-D-mg/l 0.917 0.098 0.094 0.824 0.356 0.268
URANIUM-T-mg/l 0.911 0.127 0.114 0.798 0.405 0.272
VANADIUM-D-mg/l ‐0.061 0.454 ‐0.658 n/a n/a n/a
VANADIUM-T-mg/l ‐0.448 0.801 0.197 ‐0.698 0.66 0.052
ZINC-D-mg/l 0.41 0.208 ‐0.157 0.406 0.258 ‐0.075
ZINC-T-mg/l 0.031 0.715 0.119 ‐0.308 0.743 ‐0.013

Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between ‐0.6 and 0.6

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = 
micrograms per litre; PC = principle component.
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Table E-4: PCA Results for P. promelasTests

PC1 PC2 PC3 PC4 PC5 PC1 PC2 PC3 PC4 PC5

36.4 19.6 12.3 7.7 5.6 38.1 21.3 12.5 7.5 4.7

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l 0.828 ‐0.47 ‐0.062 0.053 0.064 0.873 ‐0.355 0.131 ‐0.138 ‐0.065
ALUMINUM-D-mg/l ‐0.191 0.57 0.154 0.243 ‐0.244 ‐0.146 0.629 0.107 0.172 0.152
ALUMINUM-T-mg/l 0.16 0.745 0.515 0.143 ‐0.165 0.266 0.929 0.087 ‐0.029 ‐0.004
ANTIMONY-D-mg/l 0.95 ‐0.032 ‐0.013 ‐0.078 0.076 0.961 ‐0.054 ‐0.101 0.094 0.082
ANTIMONY-T-mg/l 0.936 ‐0.071 0.041 ‐0.068 0.134 0.95 ‐0.055 ‐0.078 0.032 0.163
ARSENIC-D-mg/l 0.388 0.695 ‐0.425 ‐0.212 0.031 0.218 0.37 ‐0.612 0.338 0.222
ARSENIC-T-mg/l 0.411 0.828 0.12 ‐0.12 0.024 0.33 0.84 ‐0.271 0.072 0.006
BARIUM-D-mg/l 0.313 ‐0.712 ‐0.051 0.201 0.08 0.402 ‐0.505 0.35 ‐0.451 0.018
BARIUM-T-mg/l 0.333 ‐0.68 ‐0.015 0.222 0.077 0.432 ‐0.432 0.366 ‐0.477 0.043
BERYLLIUM-D-mg/l 0.147 ‐0.13 ‐0.205 0.19 ‐0.835 0.214 ‐0.267 0.432 0.815 ‐0.024
BERYLLIUM-T-mg/l 0.172 ‐0.014 ‐0.089 0.195 ‐0.857 0.224 0.838 0.139 ‐0.056 ‐0.288
BISMUTH-D-mg/l 0.332 0.411 ‐0.693 0.459 0.095 0.214 ‐0.267 0.432 0.815 ‐0.024
BISMUTH-T-mg/l 0.307 0.441 ‐0.693 0.44 0.052 n/a n/a n/a n/a n/a
BORON-D-mg/l 0.567 0.438 ‐0.464 ‐0.45 ‐0.024 0.521 0.051 ‐0.754 0.25 0.124
BORON-T-mg/l 0.579 0.434 ‐0.454 ‐0.453 ‐0.049 0.523 0.07 ‐0.775 0.192 0.129
BROMIDE-D-mg/l 0.626 ‐0.518 ‐0.163 0.145 0.002 0.627 ‐0.442 0.238 ‐0.029 0.108
CADMIUM-D-mg/l 0.688 0.128 0.451 0.129 ‐0.025 0.702 0.336 0.229 ‐0.124 0.254
CADMIUM-T-mg/l 0.671 0.206 0.603 0.186 ‐0.022 0.727 0.506 0.34 0.014 0.074
CALCIUM-T-mg/l 0.88 ‐0.449 ‐0.011 0.065 ‐0.003 0.905 ‐0.358 0.142 ‐0.135 ‐0.001
CARBON, DISSOLVED ORGANIC-D-mg/l 0.1 0.655 0.445 0.205 0.285 0.215 0.736 0.272 0.176 0.286
CHLORIDE-D-mg/l 0.85 ‐0.199 ‐0.154 ‐0.1 ‐0.04 0.853 ‐0.265 ‐0.134 ‐0.074 0.125
CHROMIUM-D-mg/l 0.032 0.562 ‐0.455 ‐0.147 ‐0.151 ‐0.309 0.121 ‐0.414 0.373 ‐0.537
CHROMIUM-T-mg/l 0.227 0.634 0.396 0.091 ‐0.279 0.129 0.917 0.138 0.196 ‐0.153
COBALT-D-mg/l 0.565 0.487 ‐0.166 ‐0.535 ‐0.167 0.585 0.187 ‐0.696 0.165 0.088
COBALT-T-mg/l 0.582 0.572 ‐0.072 ‐0.476 ‐0.147 0.615 0.357 ‐0.625 0.104 0.035
CONDUCTIVITY, LAB-N-us/cm 0.905 ‐0.403 0.014 0.08 0.02 0.925 ‐0.311 0.155 ‐0.13 0.047
COPPER-D-mg/l ‐0.029 ‐0.108 ‐0.385 0.168 ‐0.414 ‐0.13 ‐0.277 ‐0.1 0.073 ‐0.642
COPPER-T-mg/l 0.092 ‐0.106 ‐0.17 0.398 ‐0.693 0.236 0.888 0.256 ‐0.091 ‐0.125
FLUORIDE-D-mg/l 0.031 ‐0.507 0.291 0.487 ‐0.16 0.204 ‐0.104 0.655 0.006 ‐0.252
Hardness, Total or Dissolved CaCO3-N-mg/l 0.888 ‐0.433 0.019 0.088 0.032 0.906 ‐0.342 0.178 ‐0.139 0.018
IRON-D-mg/l 0.132 0.538 ‐0.374 0.503 0.181 ‐0.176 0.351 0.351 0.329 0.466
IRON-T-mg/l 0.304 0.672 0.595 0.206 ‐0.097 0.346 0.879 0.213 0.027 ‐0.035
LEAD-D-mg/l 0.339 0.429 ‐0.683 0.451 0.07 0.214 ‐0.267 0.432 0.815 ‐0.024
LEAD-T-mg/l 0.243 0.749 0.486 0.19 ‐0.069 0.217 0.925 0.209 ‐0.05 ‐0.148
LITHIUM-D-mg/l 0.881 ‐0.34 0.132 0.104 0.091 0.904 ‐0.22 0.177 ‐0.073 0.059
LITHIUM-T-mg/l 0.887 ‐0.328 0.14 0.115 0.081 0.914 ‐0.2 0.181 ‐0.075 0.053
MAGNESIUM-T-mg/l 0.897 ‐0.408 0.032 0.105 0.052 0.912 ‐0.319 0.188 ‐0.136 0.046
MANGANESE-D-mg/l 0.854 0.064 0.228 ‐0.075 ‐0.107 0.877 0.112 ‐0.008 0.101 ‐0.055
MANGANESE-T-mg/l 0.739 0.326 0.424 0.015 ‐0.067 0.747 0.481 0.088 0.132 ‐0.154
MERCURY-D-mg/l ‐0.242 ‐0.074 0.006 0.439 ‐0.026 ‐0.315 0.001 0.391 ‐0.062 ‐0.105
MERCURY-T-mg/l 0.238 0.422 0.493 0.001 ‐0.146 0.299 0.774 0.086 ‐0.061 0.018
MOLYBDENUM-D-mg/l 0.84 ‐0.196 0.09 ‐0.151 0.103 0.843 ‐0.126 ‐0.138 0.082 ‐0.237
MOLYBDENUM-T-mg/l 0.85 ‐0.172 0.121 ‐0.15 0.127 0.87 ‐0.085 ‐0.127 0.087 ‐0.194
NICKEL-D-mg/l 0.958 0.077 ‐0.046 ‐0.171 ‐0.017 0.959 ‐0.047 ‐0.21 0.062 0.099
NICKEL-T-mg/l 0.965 0.116 0.003 ‐0.146 ‐0.017 0.97 0.028 ‐0.179 0.055 0.066
NITRATE NITROGEN (NO3), AS N-N-mg/l 0.848 ‐0.346 0.212 0.236 0.018 0.892 ‐0.13 0.32 ‐0.175 0.032
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.925 ‐0.074 ‐0.037 ‐0.18 ‐0.011 0.934 ‐0.131 ‐0.155 ‐0.025 0.161
NITROGEN, AMMONIA (AS N)-N-mg/l 0.492 0.469 0.106 ‐0.61 ‐0.018 0.583 0.282 ‐0.618 0.142 0.109
ORTHO-PHOSPHATE-N-mg/l ‐0.449 0.336 0.202 ‐0.069 0.239 ‐0.307 0.317 0.078 ‐0.047 0.79
pH, LAB-N-ph units ‐0.211 ‐0.031 0.284 ‐0.05 ‐0.138 ‐0.161 0.084 0.089 ‐0.002 ‐0.575
PHOSPHORUS-N-mg/l 0.065 0.636 0.496 0.082 0.168 0.11 0.807 0.064 0.009 0.373
POTASSIUM-T-mg/l 0.962 ‐0.217 0.07 0.052 0.063 0.973 ‐0.143 0.096 ‐0.048 0.077
SELENIUM-D-mg/l 0.755 ‐0.468 0.284 0.325 0.076 0.815 ‐0.207 0.485 ‐0.189 ‐0.03
SELENIUM-T-mg/l 0.753 ‐0.474 0.277 0.33 0.074 0.812 ‐0.217 0.488 ‐0.186 ‐0.032
SILVER-D-mg/l 0.332 0.411 ‐0.693 0.459 0.095 0.214 ‐0.267 0.432 0.815 ‐0.024
SILVER-T-mg/l 0.27 0.616 ‐0.262 0.569 0.13 0.057 0.737 0.479 ‐0.142 ‐0.069
SODIUM-T-mg/l 0.795 0.211 ‐0.279 ‐0.38 ‐0.069 0.742 ‐0.014 ‐0.578 0.021 0.128
STRONTIUM-D-mg/l 0.718 0.13 ‐0.323 ‐0.481 ‐0.025 0.613 ‐0.106 ‐0.665 0.096 ‐0.323
STRONTIUM-T-mg/l 0.723 0.138 ‐0.322 ‐0.48 ‐0.026 0.617 ‐0.089 ‐0.67 0.097 ‐0.305
SULFATE (AS SO4)-D-mg/l 0.905 ‐0.359 0.005 0.078 0.023 0.915 ‐0.295 0.14 ‐0.145 0.085
THALLIUM-D-mg/l 0.66 0.379 ‐0.507 ‐0.119 0.098 0.705 ‐0.075 ‐0.489 0.252 0.143
THALLIUM-T-mg/l 0.677 0.656 0.015 ‐0.147 ‐0.066 0.702 0.601 ‐0.291 0.029 0.015
TIN-D-mg/l 0.324 0.414 ‐0.693 0.462 0.102 0.164 ‐0.261 0.454 0.822 0.001
TIN-T-mg/l 0.345 0.507 ‐0.638 0.38 0.052 0.272 0.442 ‐0.262 0.091 0.056
TITANIUM-D-mg/l 0.23 ‐0.261 0.056 0.111 ‐0.759 n/a n/a n/a n/a n/a

2015 to 2017 Dataset 2017 Dataset

Percent of Total Variance Explained

Component Loadings by Water Quality Parameter
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Table E-4: PCA Results for P. promelasTests

PC1 PC2 PC3 PC4 PC5 PC1 PC2 PC3 PC4 PC5
2015 to 2017 Dataset 2017 Dataset

TITANIUM-T-mg/l 0.241 ‐0.027 0.198 0.067 ‐0.756 0.13 0.42 0.333 ‐0.187 ‐0.153
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.896 ‐0.416 ‐0.001 0.075 0.038 0.91 ‐0.346 0.156 ‐0.124 0.021
TOTAL KJELDAHL NITROGEN-N-mg/l 0.685 0.041 0.294 0.089 0.342 0.772 0.045 0.342 0.047 ‐0.155
TOTAL ORGANIC CARBON-T-mg/l 0.161 0.577 0.566 0.366 0.165 0.251 0.8 0.419 0.093 0.06
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.239 0.61 0.587 0.16 0.006 0.294 0.841 0.174 ‐0.064 ‐0.235
TURBIDITY, LAB-N-ntu 0.308 0.586 0.582 0.123 0.052 0.361 0.782 0.192 ‐0.122 ‐0.198
URANIUM-D-mg/l 0.906 ‐0.35 0.089 0.099 0.035 0.913 ‐0.247 0.191 ‐0.104 ‐0.14
URANIUM-T-mg/l 0.909 ‐0.341 0.096 0.107 0.035 0.918 ‐0.228 0.193 ‐0.107 ‐0.125
VANADIUM-D-mg/l 0.329 0.415 ‐0.692 0.462 0.097 0.196 ‐0.246 0.443 0.826 0.008
VANADIUM-T-mg/l 0.214 0.719 0.362 0.349 0.039 0.144 0.886 0.34 ‐0.092 ‐0.164
ZINC-D-mg/l 0.394 0.181 ‐0.03 ‐0.202 ‐0.415 0.439 0.113 ‐0.358 0.024 ‐0.562
ZINC-T-mg/l 0.413 0.721 0.217 0.005 ‐0.101 0.427 0.772 ‐0.084 ‐0.04 ‐0.041

Notes:

n/a  = parameter not included in analysis because concentrations were the same in all samples
PCA scores for each test are provided in Appendix D.
Shaded value = component loading not between ‐0.6 and 0.6

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre; PC = principle 
component.
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Table F-1: Spearman Rank Order Correlation for C. dubia Reproduction

2015 to 2017 

Dataset
2017 Dataset

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.185 -0.421 No WQG No - parameter included in TDS

ALUMINUM-D-mg/l -0.306 -0.193 No -

ANTIMONY-T-mg/l -0.308 -0.450 No -

ARSENIC-T-mg/l -0.330 -0.362 No -

BARIUM-T-mg/l 0.116 -0.136 - -

BERYLLIUM-T-mg/l 0.044 -0.245 - -

BISMUTH-T-mg/l -0.024 - - -

BORON-T-mg/l -0.161 -0.213 - -

BROMIDE-D-mg/l -0.107 -0.288 No WQG No - low detection frequency
4

CADMIUM-D-mg/l -0.257 -0.252 No Yes

CALCIUM-T-mg/l -0.169 -0.362 No WQG No - parameter included in TDS

CARBON, DISSOLVED ORGANIC-D-mg/l -0.324 -0.172 No WQG Yes

CHLORIDE-D-mg/l -0.092 -0.206 - -

CHROMIUM-T-mg/l -0.280 -0.241 No -

COBALT-T-mg/l -0.512 -0.626 No -

CONDUCTIVITY, LAB-N-us/cm -0.248 -0.456 No WQG No - parameter included in TDS

COPPER-T-mg/l -0.385 -0.351 No -

FLUORIDE-D-mg/l 0.136 0.196 - -

Hardness, Total or Dissolved CaCO3-N-mg/l -0.195 -0.361 No WQG No - parameter included in TDS

IRON-D-mg/l -0.231 -0.201 No -

IRON-T-mg/l -0.492 -0.512 No -

LEAD-T-mg/l -0.414 -0.397 No -

LITHIUM-T-mg/l -0.279 -0.373 No WQG Yes

MAGNESIUM-T-mg/l -0.208 -0.392 No WQG No - parameter included in TDS

MANGANESE-T-mg/l -0.556 -0.710 No -

MERCURY-T-mg/l -0.102 -0.387 No -

MOLYBDENUM-T-mg/l -0.201 -0.428 No -

NICKEL-T-mg/l -0.489 -0.589 Yes Yes

NITRATE NITROGEN (NO3), AS N-N-mg/l -0.249 -0.326 No Yes

NITRITE NITROGEN (NO2), AS N-N-mg/l -0.310 -0.563 Yes Yes

NITROGEN, AMMONIA (AS N)-N-mg/l -0.127 -0.369 No -

ORTHO-PHOSPHATE-N-mg/l 0.164 0.208 - -

pH, LAB-N-ph units -0.009 -0.162 - -

PHOSPHORUS-N-mg/l -0.231 -0.279 No WQG Yes

POTASSIUM-T-mg/l -0.368 -0.560 No WQG No - parameter included in TDS

SELENIUM-T-mg/l -0.173 -0.249 Yes Yes

SILVER-T-mg/l -0.188 -0.172 No -

SODIUM-T-mg/l -0.230 -0.299 No WQG No - parameter included in TDS

STRONTIUM-T-mg/l -0.164 -0.265 - -

SULFATE (AS SO4)-D-mg/l -0.269 -0.451 Yes Yes

THALLIUM-T-mg/l -0.560 -0.745 No -

TIN-T-mg/l 0.045 0.231 - -

TITANIUM-T-mg/l -0.111 -0.101 - -

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.233 -0.401 No WQG Yes

TOTAL KJELDAHL NITROGEN-N-mg/l -0.220 -0.262 No WQG Yes

TOTAL ORGANIC CARBON-T-mg/l -0.422 -0.269 No WQG Yes

TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.443 -0.535 No WQG Yes

TURBIDITY, LAB-N-ntu -0.458 -0.521 No WQG Yes

URANIUM-T-mg/l -0.257 -0.358 No -

VANADIUM-T-mg/l -0.342 -0.357 No WQG Yes

ZINC-T-mg/l -0.252 -0.176 No -

∑TU-WQGs (2017) - -0.320 No WQG Yes

∑TU-WQGs/Benchmarks (2017) - -0.585 No WQG Yes

PC1 (all years) -0.335 - No WQG Yes

PC2 (all years) -0.398 - No WQG Yes

PC3 (all years) -0.413 - No WQG Yes

PC1 (2017) - -0.558 No WQG Yes

PC2 (2017) - -0.332 No WQG Yes

PC3 (2017) - 0.094 - -

Notes:

(2) Parameters are screeened against  BC WQGs in Appendix C.

(4) Of 39 samples, one had a detected concentration of boron (Table D-1).

Abbreviations

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater than the chronic BC WQG, or 3) 

significant negative correlation and there is no chronic BC WQG.

Parameter

Rs
1 Is parameter greater than the chronic BC 

WQG or lowest L1 benchmark from 

EVWQP in at least one test categorized as 

possible or likely?
2

Retain Parameter for Concentration-

Response Analysis?
3

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.05; rs < -0.165) and 2017 dataset (α < 0.05; rs < -0.267) are bolded. Strong correlations (Rs < -
0.4) are shaded. - = rs could not be calculated because parameter concentration was the same in all tests or parameter was not applicable to the dataset.
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Table F-2: Spearman Rank Order Correlation for H. azteca Survival and Dry Weight

2015 to 2017 

Dataset
2017 Dataset

2015 to 2017 

Dataset
2017 Dataset Survival Dry Weight

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.150 -0.161 -0.197 -0.222 - - -

ALUMINUM-D-mg/l 0.326 0.367 0.177 0.037 - - -

ANTIMONY-T-mg/l -0.247 -0.408 -0.398 -0.387 No - -

ARSENIC-T-mg/l -0.243 -0.335 -0.393 -0.404 No - -

BARIUM-T-mg/l 0.012 0.264 0.045 0.092 - - -

BERYLLIUM-T-mg/l 0.005 0.163 -0.206 0.075 - - -

BISMUTH-T-mg/l -0.136 - -0.112 - - - -

BORON-T-mg/l -0.340 -0.641 -0.422 -0.720 No - -

BROMIDE-D-mg/l -0.029 0.034 0.024 0.030 - - -

CADMIUM-D-mg/l -0.055 -0.071 -0.257 -0.028 No Yes Yes

CALCIUM-T-mg/l -0.167 -0.150 -0.267 -0.268 No WQG - No - parameter included in TDS

CARBON, DISSOLVED ORGANIC-D-mg/l 0.145 0.094 -0.073 0.036 - - -

CHLORIDE-D-mg/l -0.150 -0.194 -0.317 -0.479 No - -

CHROMIUM-T-mg/l 0.022 -0.098 -0.205 -0.074 - - -

COBALT-T-mg/l -0.124 -0.349 -0.343 -0.487 Yes - Yes

CONDUCTIVITY, LAB-N-us/cm -0.159 -0.160 -0.252 -0.273 No WQG - No - parameter included in TDS

COPPER-T-mg/l 0.126 0.051 -0.201 0.034 - - -

FLUORIDE-D-mg/l 0.054 0.146 0.298 0.745 - - -

Hardness, Total or Dissolved CaCO3-N-mg/l -0.130 -0.083 -0.256 -0.222 No WQG - No - parameter included in TDS

IRON-D-mg/l 0.174 0.271 0.122 0.349 - - -

IRON-T-mg/l 0.078 -0.105 -0.192 -0.029 - - -

LEAD-T-mg/l 0.121 0.058 -0.198 0.006 - - -

LITHIUM-T-mg/l -0.101 -0.220 -0.256 -0.243 No WQG - Yes

MAGNESIUM-T-mg/l -0.121 -0.059 -0.251 -0.243 No WQG - No - parameter included in TDS

MANGANESE-T-mg/l -0.081 -0.340 -0.323 -0.208 No - -

MERCURY-T-mg/l -0.084 -0.012 -0.081 0.023 - - -

MOLYBDENUM-T-mg/l -0.172 -0.414 -0.352 -0.409 No - -

NICKEL-T-mg/l -0.202 -0.349 -0.410 -0.446 Yes - Yes

NITRATE NITROGEN (NO3), AS N-N-mg/l 0.029 0.131 -0.135 -0.040 - Yes Yes

NITRITE NITROGEN (NO2), AS N-N-mg/l -0.269 -0.356 -0.411 -0.464 Yes Yes Yes

NITROGEN, AMMONIA (AS N)-N-mg/l -0.321 -0.465 -0.583 -0.645 No - -

ORTHO-PHOSPHATE-N-mg/l 0.156 0.132 0.088 0.018 - - -

pH, LAB-N-ph units 0.030 0.075 0.002 0.240 - - -

PHOSPHORUS-N-mg/l 0.073 -0.177 -0.100 -0.032 - - -

POTASSIUM-T-mg/l -0.188 -0.306 -0.316 -0.402 No WQG - No - parameter included in TDS

SELENIUM-T-mg/l 0.015 0.105 -0.119 -0.025 - Yes Yes

SILVER-T-mg/l 0.226 0.271 0.176 0.345 - - -

SODIUM-T-mg/l -0.258 -0.394 -0.483 -0.761 No WQG

STRONTIUM-T-mg/l -0.212 -0.372 -0.440 -0.684 No WQG Yes Yes

SULFATE (AS SO4)-D-mg/l -0.156 -0.145 -0.258 -0.279 Yes Yes Yes

THALLIUM-T-mg/l -0.149 -0.322 -0.412 -0.399 No - -

TIN-T-mg/l -0.307 -0.335 -0.260 -0.333 No WQG

TITANIUM-T-mg/l 0.114 0.149 -0.162 0.222 - - -

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.142 -0.133 -0.253 -0.271 No WQG Yes Yes

TOTAL KJELDAHL NITROGEN-N-mg/l -0.107 -0.069 -0.257 -0.111 No WQG - Yes

TOTAL ORGANIC CARBON-T-mg/l 0.157 0.057 0.089 0.285 - - -

TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.066 -0.140 -0.177 0.055 - - -

TURBIDITY, LAB-N-ntu 0.074 0.014 -0.175 -0.109 - - -

URANIUM-T-mg/l -0.084 -0.094 -0.232 -0.253 Yes - Yes

VANADIUM-T-mg/l 0.111 0.243 -0.153 0.178 - - -

ZINC-T-mg/l -0.180 -0.277 -0.152 -0.314 - - -

∑TU-WQGs (2017) - 0.077 - 0.005 - - -

∑TU-WQGs/Benchmarks (2017) - -0.237 - -0.313 - - -

PC1 (all years) -0.247 - -0.446 - No WQG Yes Yes

PC2 (all years) -0.046 - -0.195 - - - -

PC3 (all years) 0.230 - 0.165 - - - -

PC4 (all years) 0.194 - 0.235 - - - -

PC1 (2017) - -0.375 - -0.540 No WQG Yes Yes

PC2 (2017) - -0.094 - 0.036 - - -

PC3 (2017) - 0.493 - 0.687 - - -

Notes:

(2) Parameters are screeened against chronic BC WQGs in Appendix C.

(4) Of 21 samples, one had a detected concentration of tin (Table D-3).

Abbreviations

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

No - parameter included in TDS

No - low detection frequency
4

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.05; rs < -0.228) and 2017 dataset (α < 0.05; rs < -0.37) are bolded. Strong correlations (Rs < -0.4) are shaded. - = rs could not be calculated 
because parameter concentration was the same in all tests or parameter was not applicable to the dataset.

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater than the chronic BC WQG, or 3) significant negative correlation and there is no 

chronic BC WQG.

Parameter

Dry Weight Rs
1

Is parameter greater than the 

chronic BC WQG or lowest L1 

benchmark from EVWQP in at 

least one test categorized as 

possible or likely?
2

Survival Rs
1

Retain Parameter for Concentration-Response Analysis?
3
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Table F-3: Spearman Rank Order Correlation for O. mykiss Survival and Viability

2015 to 2017 

Dataset
2017 Dataset

2015 to 2017 

Dataset
2017 Dataset Survival Viability

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.395 -0.500 -0.421 -0.539 No WQG

ALUMINUM-D-mg/l 0.294 0.632 0.316 0.651 - - -

ANTIMONY-T-mg/l -0.089 -0.003 -0.089 -0.008 - - -

ARSENIC-T-mg/l 0.228 0.584 0.260 0.605 - - -

BARIUM-T-mg/l -0.279 -0.494 -0.255 -0.438 No - -

BERYLLIUM-T-mg/l 0.373 0.711 0.358 0.739 - - -

BISMUTH-T-mg/l -0.015 - 0.013 - - - -

BORON-T-mg/l -0.137 -0.351 -0.170 -0.374 - - -

BROMIDE-D-mg/l -0.395 -0.664 -0.425 -0.664 No WQG

CADMIUM-D-mg/l 0.062 0.353 0.048 0.304 - Yes Yes

CALCIUM-T-mg/l -0.326 -0.404 -0.352 -0.435 No WQG

CARBON, DISSOLVED ORGANIC-D-mg/l 0.375 0.723 0.398 0.725 - - -

CHLORIDE-D-mg/l -0.211 -0.412 -0.252 -0.404 No - -

CHROMIUM-T-mg/l 0.439 0.697 0.479 0.716 - - -

COBALT-T-mg/l 0.201 0.546 0.246 0.555 - - -

CONDUCTIVITY, LAB-N-us/cm -0.335 -0.432 -0.365 -0.472 No WQG

COPPER-T-mg/l 0.361 0.793 0.403 0.814 - - -

FLUORIDE-D-mg/l 0.080 0.132 0.032 0.116 - - -

Hardness, Total or Dissolved CaCO3-N-mg/l -0.332 -0.443 -0.361 -0.478 No WQG

IRON-D-mg/l 0.199 0.344 0.221 0.387 - - -

IRON-T-mg/l 0.378 0.651 0.412 0.668 - - -

LEAD-T-mg/l 0.341 0.684 0.390 0.704 - - -

LITHIUM-T-mg/l -0.239 -0.150 -0.260 -0.187 No WQG Yes Yes

MAGNESIUM-T-mg/l -0.345 -0.378 -0.368 -0.410 No WQG

MANGANESE-T-mg/l 0.196 0.548 0.233 0.564 - - -

MERCURY-T-mg/l 0.360 0.577 0.415 0.618 - - -

MOLYBDENUM-T-mg/l -0.204 -0.370 -0.222 -0.391 No - -

NICKEL-T-mg/l -0.026 0.160 -0.026 0.141 - - -

NITRATE NITROGEN (NO3), AS N-N-mg/l -0.189 -0.172 -0.202 -0.188 - Yes Yes

NITRITE NITROGEN (NO2), AS N-N-mg/l -0.339 -0.444 -0.324 -0.437 No - -

NITROGEN, AMMONIA (AS N)-N-mg/l -0.362 -0.579 -0.310 -0.591 No - -

ORTHO-PHOSPHATE-N-mg/l 0.319 0.675 0.348 0.681 - - -

pH, LAB-N-ph units -0.100 -0.137 -0.099 -0.126 - - -

PHOSPHORUS-N-mg/l 0.358 0.701 0.402 0.720 - - -

POTASSIUM-T-mg/l -0.259 -0.172 -0.253 -0.190 No WQG

SELENIUM-T-mg/l -0.235 -0.170 -0.256 -0.205 Yes Yes Yes

SILVER-T-mg/l 0.209 0.604 0.263 0.633 - - -

SODIUM-T-mg/l -0.175 -0.283 -0.216 -0.318 - - -

STRONTIUM-T-mg/l -0.187 -0.456 -0.211 -0.453 No WQG Yes Yes

SULFATE (AS SO4)-D-mg/l -0.341 -0.410 -0.371 -0.447 Yes Yes Yes

THALLIUM-T-mg/l 0.192 0.668 0.230 0.675 - - -

TIN-T-mg/l -0.143 -0.232 -0.108 -0.261 - - -

TITANIUM-T-mg/l 0.104 0.396 0.097 0.449 - - -

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.370 -0.467 -0.397 -0.509 No WQG Yes Yes

TOTAL KJELDAHL NITROGEN-N-mg/l -0.141 0.152 -0.132 0.141 - - -

TOTAL ORGANIC CARBON-T-mg/l 0.326 0.683 0.356 0.713 - - -

TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.256 0.618 0.300 0.637 - - -

TURBIDITY, LAB-N-ntu 0.271 0.599 0.311 0.617 - - -

URANIUM-T-mg/l -0.295 -0.257 -0.328 -0.296 No - -

VANADIUM-T-mg/l 0.318 0.688 0.366 0.723 - - -

ZINC-T-mg/l 0.252 0.652 0.267 0.643 - - -

∑TU-WQGs (2017) - -0.085 - -0.111 - - -

∑TU-WQGs/Benchmarks (2017) - 0.090 - 0.095 - - -

PC1 (all years) -0.331 - -0.364 - No WQG Yes Yes

PC2 (all years) 0.174 - 0.206 - - - -

PC3 (all years) 0.216 - 0.239 - - - -

PC1 (2017) - -0.629 - -0.668 No WQG Yes Yes

PC2 (2017) - 0.419 - 0.423 - - -

PC3 (2017) - 0.290 - 0.276 - - -

Notes:

(2) Parameters are screeened against  BC WQGs in Appendix C.

(4) Of 19 samples, five had detected concentrations of boron (Table D-4).

Abbreviations

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater than the chronic BC WQG, or 3) significant negative correlation and there is no chronic BC WQG.

Viability Rs
1

Retain Parameter for Concentration-Response Analysis?
3

No - parameter included in TDS

No - low detection frequency
4

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

No - parameter included in TDS

Parameter

Survival Rs
1

Is parameter greater than the chronic BC 

WQG or lowest L1 benchmark from 

EVWQP in at least one test categorized 

as possible or likely?
2

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.05; rs < -0.224) and 2017 dataset (α < 0.05; rs < -0.391) are bolded. Strong correlations (Rs < -0.4) are shaded. - = rs could not be calculated because 
parameter concentration was the same in all tests or parameter was not applicable to the dataset.
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Table F-4: Spearman Rank Order Correlation for P. promelas Survival 

2015 to 2017 

Dataset
2017 Dataset

2015 to 2017 

Dataset
2017 Dataset Survival Biomass

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.271 -0.126 -0.181 -0.155 - - -

ALUMINUM-D-mg/l 0.080 0.270 -0.247 -0.083 - - -

ANTIMONY-T-mg/l -0.128 -0.165 -0.025 -0.097 - - -

ARSENIC-T-mg/l 0.150 -0.203 0.106 0.013 - - -

BARIUM-T-mg/l -0.254 -0.055 -0.279 -0.260 No - -

BERYLLIUM-T-mg/l -0.125 0.000 -0.504 -0.125 No - -

BISMUTH-T-mg/l 0.147 - -0.202 - - - -

BORON-T-mg/l -0.127 -0.311 0.041 0.027 - - -

BROMIDE-D-mg/l -0.339 -0.251 -0.225 -0.262 No WQG No - low detection frequency
4

-

CADMIUM-D-mg/l 0.133 -0.080 -0.053 -0.189 - Yes Yes

CALCIUM-T-mg/l -0.267 -0.102 -0.185 -0.179 - - -

CARBON, DISSOLVED ORGANIC-D-mg/l 0.314 -0.230 0.302 0.144 - - -

CHLORIDE-D-mg/l -0.272 -0.206 -0.249 -0.299 - - -

CHROMIUM-T-mg/l 0.019 -0.070 -0.071 -0.112 - - -

COBALT-T-mg/l 0.163 0.076 0.125 -0.055 - - -

CONDUCTIVITY, LAB-N-us/cm -0.267 -0.087 -0.167 -0.186 - - -

COPPER-T-mg/l -0.161 0.075 -0.560 -0.001 No - -

FLUORIDE-D-mg/l -0.048 0.096 -0.270 -0.090 - - -

Hardness, Total or Dissolved CaCO3-N-mg/l -0.231 -0.105 -0.141 -0.174 - - -

IRON-D-mg/l 0.007 -0.035 -0.042 -0.169 - - -

IRON-T-mg/l 0.239 0.055 0.073 0.100 - - -

LEAD-T-mg/l 0.361 0.106 0.088 -0.042 - - -

LITHIUM-T-mg/l -0.140 -0.315 -0.032 -0.144 - - -

MAGNESIUM-T-mg/l -0.271 -0.150 -0.154 -0.266 - - -

MANGANESE-T-mg/l 0.171 0.048 0.166 0.043 - - -

MERCURY-T-mg/l 0.171 0.086 -0.128 -0.051 - - -

MOLYBDENUM-T-mg/l -0.212 -0.338 -0.031 -0.214 - - -

NICKEL-T-mg/l -0.032 -0.086 0.011 -0.077 - - -

NITRATE NITROGEN (NO3), AS N-N-mg/l -0.170 -0.082 -0.209 -0.313 - Yes Yes

NITRITE NITROGEN (NO2), AS N-N-mg/l -0.054 -0.116 -0.010 -0.112 - - -

NITROGEN, AMMONIA (AS N)-N-mg/l 0.214 -0.044 0.396 0.080 - - -

ORTHO-PHOSPHATE-N-mg/l 0.208 0.090 0.123 -0.077 - - -

pH, LAB-N-ph units 0.224 0.115 0.067 0.054 - - -

PHOSPHORUS-N-mg/l 0.317 0.152 0.192 0.125 - - -

POTASSIUM-T-mg/l -0.228 -0.279 -0.034 -0.166 - - -

SELENIUM-T-mg/l -0.168 -0.120 -0.162 -0.257 - Yes Yes

SILVER-T-mg/l 0.082 0.114 -0.049 -0.186 - - -

SODIUM-T-mg/l -0.145 -0.238 -0.075 -0.112 - - -

STRONTIUM-T-mg/l -0.118 -0.109 0.079 0.048 - - -

SULFATE (AS SO4)-D-mg/l -0.270 -0.154 -0.167 -0.255 - Yes Yes

THALLIUM-T-mg/l 0.092 0.005 -0.020 -0.099 - - -

TIN-T-mg/l 0.029 -0.037 -0.013 0.166 - - -

TITANIUM-T-mg/l -0.228 -0.370 -0.535 -0.333 No WQG - No - low detection frequency
5

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.275 -0.148 -0.146 -0.244 No WQG Yes -

TOTAL KJELDAHL NITROGEN-N-mg/l 0.007 -0.293 0.033 -0.365 - - -

TOTAL ORGANIC CARBON-T-mg/l 0.314 -0.096 0.197 0.042 - - -

TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.350 -0.083 0.258 -0.148 - - -

TURBIDITY, LAB-N-ntu 0.246 -0.020 0.112 -0.207 - - -

URANIUM-T-mg/l -0.219 -0.109 -0.089 -0.194 - - -

VANADIUM-T-mg/l 0.243 -0.019 -0.124 -0.205 - - -

ZINC-T-mg/l 0.208 0.193 -0.005 -0.170 - - -

∑TU-WQGs (2017) - -0.077 - -0.190 - - -

∑TU-WQGs/Benchmarks (2017) - -0.105 - -0.172 - - -

PC1 (all years) -0.144 - -0.069 - - - -

PC2 (all years) 0.255 - 0.212 - - - -

PC3 (all years) 0.258 - 0.128 - - - -

PC4 (all years) -0.026 - -0.309 - No WQG - Yes

PC5 (all years) 0.047 - 0.402 - - - -

PC1 (2017) - -0.253 - -0.188 - - -

PC2 (2017) - 0.095 - 0.097 - - -

PC3 (2017) - -0.063 - -0.222 - - -

PC4 (2017) - -0.090 - 0.339 - - -

PC5 (2017) - 0.189 - -0.003 - - -

Notes:

(2) Parameters are screeened against  BC WQGs in Appendix C.

(4) Of 21 samples, four had detected concentrations of boron (Table D-5).

(5) Of 21 samples, zero had detected concentrations of titanium (Table D-5).

Abbreviations

% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

(3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration was greater than the chronic BC WQG, or 3) significant negative correlation and 

there is no chronic BC WQG.

Parameter

Survival Rs
1

Is parameter greater than the chronic 

BC WQG or lowest L1 benchmark from 

EVWQP in at least one test categorized 

as possible or likely?
2

(1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.05; rs < -0.275) and 2017 dataset (α < 0.05; rs < -0.37) are bolded.  - = rs could not be calculated because parameter 
concentration was the same in all tests or parameter was not applicable to the dataset.

Biomass Rs
1

Retain Parameter for Concentration-Response Analysis?
3
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